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hydrocacbon:
Cong thirc (1): (H-(CF2)m-CO0),M?; hodc

Cong thirc (2): (H-(CF2)n-SO3)qM2.
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Linh vie k§ thuét dwgc dé cip

Sang ché d& cap dén phuong phép san xuat hé phén tan trong nudc cua
polytetrafloetylen tinh khiét, phwong phép san xudt bot polytetrafloetylen tinh ché,

va phuong phéap san xuét than duc polytetrafloetylen.
Tinh trang ky thuét cia sang ché

Thong thudong, da biét dén phuong phap san xuét polytetrafloetylen st dung
chét hoat dong bé mat hydrocacbon (xem, vi du, Tai liéu séng ché 1).

Tai li€u lién quan

Tai liéu sang ché

Tai liéu séng ché 1: Cong b6 don qudc gia ctia don sdng ché quéc té s6 2013-

542309
Ban chit k§ thuat cia sing ché

Vén d& can duoc giai quyét boi sang ché

Phét hién ra ring hop chit cu thé chtra flo duoc tao ra khi polytetrafloetylen
duoc san XuAt béng cach st dung chit hoat dong bé mit hydrocacbon.

Muc dich cua sang ché 1a dé thu dugc hé phan tan trong nudc cua bot
polytetrafloetylen va polytetrafloetylen, c¢6 hop chit chta flo duge loai bo hodc
dugc khir. Hon nita, muc dich cua sang ché 13 dé tao ra than duc polytetrafloetylen,
co6 hop chét chta flo duoc loai bd hodc duge khur, st dung polytetrafloetylen ma thu
duoc béng cach st dung chit hoat dong bé mit hydrocacbon. Hon nita, muyc dich
ctia sang ché 1a dé tao ra hop phén chtra polytetrafloetylen, c¢6 hop chét chira flo
duoc loai bo hoac dugc khtr.

Cach thue giai quyét van dé

Sang ché dé xudt phuong phdp san xuit hé phian tin trong nudc cua

polytetrafloetylen tinh khiét, trong d6 phuong phap nay bao gbém budc: loai bo hodc
1

1/257



43896

khtr hop chét c6 cong thic (1) hodc (2) dudi day khoi hé phan tan trong nude cla
polytetrafloetylen thu duoc bang cach sir dung chit hoat dong bé mit hydrocacbon:

Coéng thie (1): (H-(CF2)m-COO),M!

trong d6 m nam trong khoang tir 3 dén 19, M 1a H, nguyén tir kim loai, NR>4
(trong d6 cac R’ ¢ thé gibng hoic khac nhau va mdi R® 1a H hodc nhém hitu co co
tr 1 d&én 10 nguyén tir cacbon), imidazol tuy y c6 phén tir thé, pyridin ty y c6 phan
tir thé, hodc phosphoni tity ¥ ¢6 phan tit thé, va p 1a 1 hodc 2, hodc

Cong thire (2): (H-(CF2)a-SO3)gM?

trong d6 n nim trong khoang tir 4 d&n 20, M? 1a H, nguyén tir kim loai, NR>
(trong d6 cac R’ ¢6 thé giéng hodc khic nhau va mdi R® 1a H ho#c nhém hitu co ¢6
tr 1 dén 10 nguyén tir cacbon), imidazol tuy y ¢6 phan tir thé, pyridin tiy y ¢ phan
tr thé, hodc phosphoni tity ¥ ¢6 phin tir thé, va q 1a 1 hodc 2.

Viéc loai bo hoac khir hgp chét c6 cong thire (1) hodc (2) & trén t6t hon 1a
bao gbm viéc trao ddi ion va/hodc ¢6 hé phan téan trong nudc cua polytetrafloetylen.

Séang ché ciing d& xuat phuong phép san xuét bot polytetrafloetylen tinh ché,
trong d6 phuong phéap nay bao gbém budc: loai bd hodc khir hop chét c6 cong thic
(1) hozc (2) dusi day khoi bot polytetrafloetylen thu duge bing cach st dung chét
hoat déng bé mat hydrocacbon:

Céng thuc (1): (H-(CF2)m-COO),M!

trong d6 m ndm trong khoang tir 3 dén 19, M' 1a H, nguyén tit kim loai, NR%
(trong d6 céc R’ ¢6 thé gidng hodc khéc nhau va mdi R® 1a H hogc nhém hiru co ¢6
tr 1 dén 10 nguyén tir cacbon), imidazol tlry y c6 phan tir thé, pyridin tiy y ¢ phan
ttr thé, hodc phosphoni tiy ¥ ¢6 phén tir thé, va p 1 1 hogc 2, hodc

Cong thuc (2): (H-(CF2)a-SO03){M?,

trong d6 n nam trong khoang tir 4 dén 20, M2 1a H, nguyén tir kim loai, NR>4
(trong d6 cac RS ¢6 thé gidng hodc khac nhau va mdi R’ 14 H hodc nhém hitu co ¢6
fir 1 dén 10 nguyén tit cacbon), imidazol tuy ¥ ¢6 phan tir thé, pyridin tily y c6 phan

ttr thé, hodc phosphoni tlly ¥ ¢6 phan tir thé, va q 1a 1 hodc 2.
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Viéc loai bd hodc khir hop chat ¢6 cong thire (1) hode (2) ¢ trén t6t hon 1a
bao gém viée gia nhiét bot polytetrafloetylen thu dugc bang cach st dung chit hoat
dong bé mat hydrocacbon ¢ nhiét do bang 160°C hodc cao hon.

Séng ché con dé xuét phuong phap san xuét than dac polytetrafloetylen tur
polytetrafloetylen dugc san xudt bang cach st dung chit hoat dong bé mat
hydrocacbon, trong d6 phuong phép nay bao gbm budc: loai bé hoac khur hop chat
c¢6 cong thire (1) hodc (2) dudi day:

Céng thuc (1): (H-(CF2)m-COO),M!

trong d6 m ndm trong khoang tir 3 dén 19, M! 1a H, nguyén tir kim loai, NR
(trong d6 cac R’ ¢6 thé gidng hodc khac nhau va mdi RS 1a H hodc nhém hitu co ¢
tir 1 dén 10 nguyén t cacbon), imidazol tuy y ¢o phan tir thé, pyridin tiy ¥ co phan
tir thé, hodic phosphoni tiry ¥ ¢6 phan tir thé, va p 1a 1 hodc 2, hodc

Cong thtrc (2): (H-(CF2)a-SO3)qM?

trong d6 n ndm trong khoang tir 4 dén 20, M? 1a H, nguyén tr kim loai, NR%,
(trong d6 céc R® ¢6 thé giéng hodc khac nhau va mdi R’ 1a H hodc nhém hitu co ¢6
tir 1 dén 10 nguyén t cacbon), imidazol tly y ¢6 phan tir thé, pyridin tuy ¥ ¢o phan
ttr thé, hodc phosphoni tly ¥ ¢6 phan tir thé, va qla 1 hoac 2.

Viée loai b hodc khir hop chét c6 cong thic (1) hodc (2) ¢ trén t6t hon 1a
bao gém viéc gia nhiét ¢ nhiét do bang 160°C hodc cao hon.

Sang ché ciing dé xuét phuong phap san xuét polytetrafloetylen tinh ché,
trong d6 phuong phép nay bao gbm budc: loai bo hogc khur hop chét c6 cong thuc
(1) hodc (2) dudi ddy béng cach dua ngudn gbe flo vao tiép xuc véi
polytetrafloetylen thu dugc bang cach st dung chét hoat dong bé mit hydrocacbon
& nhiét d6 trén 100°C:

Coéng thtre (1): (H-(CF2)m-COO),M'

trong d6 m nam trong khoéang tir 3 dén 19, M! 12 H, nguyén tr kim loai, NR>,
(trong d6 cac R® ¢6 thé giéng hodc khac nhau va mdi R5 12 H hoic nhom hitu co ¢6
fir 1 dén 10 nguyén tir cacbon), imidazol tity ¥ ¢6 phén tir thé, pyridin tiy y ¢6 phan
tt thé, hodc phosphoni tity y ¢6 phéan tir thé, vap1a 1 hodc 2, hodc

Cong thite (2): (H-(CF2)a-SO03)M?
3
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trong d6 n nam trong khoang tir 4 dén 20, M? 1a H, nguyén tur kim loai, NR34
(trong d6 cac R® c6 thé giéng hogc khac nhau va mdi R® 13 H hodc nhém hitu co ¢o6
tr 1 dén 10 nguyén t cacbon), imidazol tiy y ¢6 phan tir thé, pyridin tiy ¥ ¢6 phan
ttr thé, hodc phosphoni tiry y ¢6 phéan tir thé, va q 1a 1 hodc 2.

Séng ché cling dé xuét phuong phép san xuat polytetrafloetylen, trong do6
phuong phép nay bao gdm budc: loai bo hodc khir hop chit ¢ cong thuc (1) hodc
(2) dudi day bing cach dua ngudn gbée flo vao tiép xtc voi polytetrafloetylen thu
dugc bang cach st dung chét hoat dong bé mit hydrocacbon, trong d6 luong nguodn
gbe flo duge bd sung bang 0,5 phan theo khdi luong hodc cao hon trén 100 phan
theo khdi luong ca polytetrafloetylen tinh theo nguyén tir flo:

Céng thie (1): (H-(CF2)m-COO),M!

trong d6 m nam trong khoang tir 3 dén 19, M! 1a H, nguyén tir kim loai, NR>4
(trong d6 cac RS c6 thé gidng hodc khac nhau va méi R* 1a H hogic nhom hitu co ¢6
tr 1 dén 10 nguyén tu cacbon), imidazol tuy y ¢6 phan tir thé, pyridin tiy ¥ c6 phéan
tir thé, hoc phosphoni tuy y ¢6 phan tir thé, va p 1a 1 hodc 2, hodc

Céng thire (2): (H-(CF2)a-SO3)qM?

trong do n nam trong khoang tir 4 dén 20, M2 1a H, nguyén tir kim loai, NRs
(trong d6 cac R c6 thé gidng hogc khéc nhau va mdi R® 1a H hoge nhém hiu co ¢6
tir 1 dn 10 nguyén tir cacbon), imidazol tuy y c6 phan tir thé, pyridin tuy ¥ c6 phan
ttr thé, hodc phosphoni tlty ¥ ¢6 phan tir thé, va q 1a 1 hogc 2.

Sang ché cling d& xuét hop phan chira polytetrafloetylen va vé co ban khong
chira hop chit c6 cong thue (3) dudi day:

Céng thuce (3): (H-(CF2)s-SO3)qM?

trong d6 M? 1a H, nguyén tir kim loai, NRS; (trong d6 cac R’ c6 thé gidng
hodc khac nhau va mdi R® 1a H hodc nhém hitu co ¢6 tir 1 dén 10 nguyén tir cacbon),
imidazol tuy y ¢ phéan tir thé, pyridin tiy ¥ ¢6 phéan tir thé, hodc phosphoni tlly y c6
phén tir thé, va q 1a 1 hodc 2.

Ham lugng cta hop chit c6 cong thic (3) ¢ trén 6t hon 1a 1000 ppb hoac

nho hon, t6t hon nita 1a bang 25 ppb hodc nhé hon, so véi polytetrafloetylen.
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Mot khia canh cua sang ché 12 hop phan chira: hop chit c6 cong thue (4)
duéi day voi luong bang 1000 ppb hodc nho hon so véi polytetrafloetylen; va chat
hoat dong bé mit khong ion voi lugng bang 1%/polytetrafloetylen hodc cao hon:

Cong thuc (4): (H-(CF2)7-COO),M!

trong d6 M! 1a H, nguyén tir kim loai, NR’ (trong d6 cac RS ¢6 thé gibng
hosic khéc nhau va mdi R3 1a H hodc nhém hitu co ¢6 tur 1 dén 10 nguyén tr cacbon),
imidazol tly ¥ c6 phan ti thé, pyridin tiry y ¢6 phan tir thé, hoac phosphoni tiy y ¢6
phan tir thé, va p 1a 1 hodc 2.

Mot khia canh cua sang ché 1a hop phan chua: it nhét bat ky mot trong s6
hop chit c6 cong thitc (4) & trén va hop chit c6 cong thire (4') dudi day, trong do
ham lugng cua hop chét ¢ cong thirc (4) & trén bang 1000 ppb hodc nhé hon so v&i
polytetrafloetylen, va ham luong ctia hop chét c6 cong thirc (4") dudi day bang 1000
ppb hoic nho hon so voi polytetrafloetylen; va chét hoat dong bé miat khong ion véi
luong bang 1%/polytetrafloetylen hodc cao hon:

Cong thirc (4"): (H-(CF2)s-COO),M!

trong d6 M 1a H, nguyén tir kim loai, NR’4 (trong d6 cac RS ¢6 thé gidng
hodc khac nhau va mdi RS 14 H hoic nhém hitu co ¢6 tir 1 dén 10 nguyén tr cacbon),
imidazol ty y c6 phan tit thé, pyridin tiy y ¢6 phan tir thé, hoc phosphoni tly ¥ ¢
phén tir thé, va p 1a 1 hozc 2.

Mot khia canh cua sang ché 12 hop phan chira: hop chét c6 cong thue (5)
dudi day véi lugng bang 1000 ppb hodc nho hon so vdi polytetrafloetylen; va chat
hoat dong bé mit khdng ion vdi luong bang 1%/polytetrafloetylen hodc cao hon:

Cong thuc (5): (H-(CF2)13-COO),M!

trong d6 M! 1a H, nguyén tir kim loai, NR’ (trong d6 cac RS ¢6 thé gidng
hodc khéac nhau va mdi R’ 1a H hodc nhém hitu co ¢6 tir 1 dn 10 nguyén tr cacbon),
imidazol tuy y ¢ phén tir thé, pyridin ty y c6 phan tit thé, hodc phosphoni tuy y ¢6
phan tit thé, va p 1a 1 hodc 2.

Mot khia canh cua sang ché 13 hop phén chira: it nhit bat ky mot trong sb
hop chit c¢6 cong thire (5) ¢ trén va hop chét ¢6 cong thire (5) dudi day, trong do

ham lugng cta hop chét c6 cong thic (5) ¢ trén bang 1000 ppb hodc nho hon so voi
5
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polytetrafloetylen, va ham luong ctia hop chét c6 cong thire (5') dudi day bang 1000
ppb hodc nho hon so véi polytetrafloetylen; va chét hoat dong bé mit khong ion vdi
luong bang 1%/polytetrafloetylen hodc cao hon:

Cong thie (5"): (H-(CF2)14-COO),M!

trong d6 M! 1a H, nguyén ti kim loai, NR% (trong d6 cac R® ¢6 thé giéng
hotc khac nhau va mdi R® 12 H hodc nhém hitu co ¢6 tir 1 dén 10 nguyén tr cacbon),
imidazol tiy ¥ ¢6 phan tir thé, pyridin tiy y ¢6 phéan tir thé, hodc phosphoni tuy y ¢6
phn tir thé, va p 1a 1 hodc 2.

Khia canh nay cua sang ché 12 hop phan & dang cua hé phan tin trong nudc.

Mot khia canh cua sang ché 1a hop phan chira: hop chét c6 cong thirc (4) &
trén voi lugng bang 1000 ppb hodc nho hon so véi polytetrafloetylen. Hon nita, mot
khia canh cta sang ché 1a hop phan chra: it nhét bt ky mot trong s& hop chat c6
cong thic (4) & trén va hop chét c6 cong thic (4') & trén, trong d6 ham luong cla
hop chdt c6 cong thitc (4) ¢ trén bang 1000 ppb hodc nho hon so véi
polytetrafloetylen, va ham luong cua hop chit ¢6 cong thic (4') ¢ trén bang 1000
ppb hodc nhé hon so v6i polytetrafloetylen. Hon nita, mot khia canh cua sang ché 1a
hop phén chita: hop chét ¢6 cong thire (5) ¢ trén véi lugng bang 1000 ppb hodc nho
hon so v6i polytetrafloetylen. Mot khia canh ctia sang ché 1a hop phan chta: it nhét
bét ky mot trong s6 hop chit c¢6 cong thirc (5) & trén va hop chét c6 cong thue (5) &
trén, trong d6 ham lugng cua hop chét c6 cong thire (5) & trén bang 1000 ppb hodc
nhod hon so véi polytetrafloetylen, va ham luong cua hop chit c¢6 cong thuc (5') &
trén bang 1000 ppb hodc nho hon so véi polytetrafloetylen.

Hon nita, mot khia canh cta sang ché 1a hop phan chira: hop chit c¢6 cong
thic (4) ¢ trén véi luong bang 25 ppb hodc nho hon so voi polytetrafloetylen. Mot
khia canh cta sang ché 1a hop phin chira: it nhét bt ki mot trong s& hop chat ¢6
cong thirc (4) & trén va hop chét c6 cong thire (4) & trén, trong d6 ham luong cua
hop chét c6 cong thirc (4) 6 trén bang 25 ppb hodc nhd hon so véi polytetrafloetylen,
va ham lugng cua hop chit c6 cong thirc (4') & trén bang 25 ppb hodc nhd hon so
v6i polytetrafloetylen. M6t khia canh cua sang ché 13 hop phéan chta: hop chét c6

cong thic (5) ¢ trén voi luong bang 25 ppb hodc nho hon so véi polytetrafloetylen.
6
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Mot khia canh cua sang ché 12 hop phan chua: it nhét bit ky mot trong s6 hop chét
¢6 cdng thuc (5) ¢ trén va hop chét c6 cong thie (5") & trén, trong d6 ham luong cta
hop chit c6 cong thie (5) 6 trén bang 25 ppb hodc nho hon so v6i polytetréﬂoetylen,
va ham luong cta hop chét ¢6 cong thuc (5') ¢ trén bang 25 ppb hodc nho hon so
v6i polytetrafloetylen.

Hop phén néu trén ¢6 thd con chtra: hop chat c6 cong thue (7) dudi day voi
luong bang 1000 ppb hodc nho hon so véi polytetrafloetylen:

Céng thuc (7): (F-(CF2)7-COO),M'

trong d6 M! 1a H, nguyén tir kim loai, NR% (trong d6 céc RS ¢6 thé gidng
hodc khac nhau va mdi R5 14 H hodc nhom hitu co ¢d tir 1 dén 10 nguyén tr cacbon),
imidazol tuy y ¢6 phéan tir thé, pyridin tuy y ¢6 phan tir thé, hodc phosphoni tuy y ¢
phén tir thé, va p 1a 1 hodc 2.

Khia canh nay cta sang ché 12 & dang hop phén bot.

Hon nita, polytetrafloetylen trong hop phan theo séng ché t6t hon 1a thu dugc
béng phan tng trung hop st dung chét hoat dong bé mit hydrocacbon.

Séang ché cling dé xuét than duc chtra hop phan néu trén. Thén ddc theo sang
ché ciing t6t hon 1a than dugc kéo céng.

Hiéu qua cua sang ché

Phuong phap san xudt hé phan tan trong nuéc cua polytetrafloetylen tinh
khiét theo sang ché c6 thé loai bd hodc khir hop chat ¢6 cdng thire (1) hodc (2) co
trong hé phan tan trong nuéc ctia PTFE tinh khiét can thu. Phuong phép san Xudt
bot polytetrafloetylen tinh ché theo sang ché c6 thé loai bo hodc khtr hop chét co
cong thire (1) hodc (2) 6 trong bot polytetrafloetylen tinh ché can thu.

Phuong phap san xudt than duc polytetrafloetylen theo sang ché c6 thé loai
b6 hodc khit hop chét c6 cong thire (1) hodc (2) c6 trong than duc polytetrafloetylen
can thu.

Trong hop phan theo séng ché, hop chit c6 cong thire (3) dugce loai bo hodc
duoc khur.

M5 ta chi tiét sang ché

71257
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Phuong phap san xuét hé phén tén trong nude cua PTFE tinh khiét theo sang
ché bao gdm bude (dudi day, cling duge goi la "bude loai bo") loai bé hoac khtr hop
chét c6 cong thire (1) hodc (2) khoi hé phan tan trong nude cua polytetrafloetylen
(dudi day c6 thé ciing duge goi 1a "PTFE") ma thu dugc bing cach sir dung chit
hoat dong bé mit hydrocacbon:

Cong thuc (1): (H-(CF2)m-COO),M!

trong d6 m nam trong khoang tlr 3 dén 19, M! 13 H, nguyén tr kim loai, NR3,
(trong d6 cac R’ c6 thé gidng hogc khac nhau va mdi R’ 14 H hoic nhém hitu co ¢6
tir 1 dén 10 nguyén tir cacbon), imidazol tuy y ¢6 phén tir thé, pyridin tiy y c6 phan
tir thé, hozc phosphoni tiy y ¢6 phan tir thé, vap 1a 1 hoac 2, hodc

Cong thuc (2): (H-(CF2)n-SO3)qM?

trong d6 n nam trong khoang tir 4 dén 20, M2 13 H, nguyén tir kim loai, NR4
(trong d6 cac R° ¢o thé giéng hodc khac nhau va mdi R5 1a H hodc nhom hitu co ¢
tir 1 dén 10 nguyén tir cacbon), imidazol tuy ¥ ¢6 phan tir thé, pyridin ty ¥ ¢6 phan
ttr thé, hosdc phosphoni tlry ¥ ¢6 phan tir thé, va q 1a 1 hoac 2.

Vi du vé nguyén ti kim loai bao gém nguyén tir kim loai hoa tri mot hodc
hoa tri hai nhu kim loai kiém (nhém 1) va kim loai kidm thd (nhém 2), dac biét 1a
Na, K, hodc Li.

Bén RS ¢6 thé giéng hodc khac nhau. Moi R’ t&t hon 1a H hodc nhom hitu co
¢6 tir 1 dén 10 nguyén tir cacbon, tbt hon nita 1a H hodc nhém hitu co ¢6 tir 1 dén 4
nguyén tr cacbon. Hon nita, mdi RS t6t hon 1a nhom alkyl c6 tr 1 dén 10 nguyén tur
cacbon, t6t hon nita 12 nhém alkyl ¢6 tir 1 dén 4 nguyén tit cacbon. Pinh nghia néu
trén c6 thé 4p dung cho tat ca R® dudi day.

Trong cdng thie (1), m ¢o thé nam trong khoang tir 5 dén 11.

Trong cong thic (2), n co thé nim trong khoang tir 6 dén 12.

Trong phin m6 ta ndy, “nhém hitu co” nghia 1& nhom chita mot hodc nhiéu
nguyén ti cacbon, hogc nhom duoc tao ra bang cach loai bo mot nguyén tir hydro
khoi hop chét hitu co, trir khi ¢6 quy dinh khéc.

Vi du v& "nhém hitu co" bao gom:

nhom alkyl tity ¥ ¢6 mot hogc nhiéu phén tir thé,
8
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nhom alkenyl tly y ¢6 mot hodc nhiéu phan tr thé,

nhom alkynyl tly ¥ ¢6 mot hodc nhiéu phan ti thé,

nhém xycloalkyl tity ¥ c6 mot hogc nhiéu phén tir thé,
nhém xycloalkenyl tly y c6 mdt hodc nhiéu phan tir thé,
nhom xycloalkadienyl ty ¥ ¢6 mot hodc nhiu phan ti thé,
nhém aryl tuy ¥ ¢6 mot hodc nhiéu phan tir thé,

nhém aralkyl tiy y ¢6 mot hodc nhiéu phan tir thé,

nhém di vong khong thom tuy y ¢6 mot hodc nhiéu phin t thé,
nhém heteroaryl tity ¥ ¢6 mot hoge nhiéu phén tir the,
nhom xyano,

nhém formyl,

RaO-,

RaCO-,

RaSO»-,

RaCOO-,

RaNRaCO-,

RaCONRa-,

RaOCO-, va

RaOSO,-,

trong d6 mdi Ra 1a doc 1ap

nhém alkyl tiy ¥ ¢6 mdt hogc nhiéu phan tir thé,

nhom alkenyl tiy ¥ ¢6 mot hoéc nhiéu phan ti thé,

nhém alkynyl tuy y c6 mot hodc nhiéu phan ti thé,

nhém xycloalkyl tuy ¥ c6 mdt hodc nhidu phﬁn tir thé,
nhom xycloalkenyl tiy y c6 mot hodc nhiéu phan t thé,
nhom xycloalkadienyl tuy y 6 mot hoac nhiéu phan ti thé,
nhém aryl tity ¥ ¢6 mot hogc nhidu phan tu thé,

nhém aralkyl tiy ¥ ¢6 mét hogc nhiéu phan tir the,

nhém di vong khong thom tily ¥ c6 mot hoac nhiéu phan tir thé, hodc

nhom heteroaryl tiy ¥ 6 mot hoac nhiéu phan tir thé.
9
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Nhém hitu co t5t hon 1a nhém alkyl tity ¥ ¢6 mdt hogc nhidu phan tir thé.

Hon nita, vi du v& nhém hitu co cling bao gbm vi du vé phan tlr thé duge mo
ta & trén va dudi day.

Trong phan md ta nay, "phan tir thé" nghia 1a nhém co thé thé duoc, trir khi
c6 quy dinh khac. Vi du v& "phan tir thé" bao gdbm nhém béo, nhém thom, nhém di
vong, nhém axyl, nhom axyloxy, nhom axylamino, nhém oxy béo, nhom oxy thom,
nhém oxy di vong, nhom oxycacbonyl béo, nhém oxycacbonyl thom, nhom
oxycacbonyl di vong, nhém carbamoyl, nhom sulfonyl béo, nhom sulfonyl béo,
nhém sulfonyl di vong, nhom sulfonyloxy béo, nhom sulfonyloxy thom, nhom
sulfonyloxy di vong, nhém sulfamoyl, nhom sulfonamit béo, nhém sulfonamit thom,
nhém sulfonamit di vong, nhém amino, nhém amino béo, nhém amino thom, nhém
amino di vong, nhém oxycacbonylamino béo, nhém oxycacbonylamino thom,
nhém oxycacbonylamino di vong, nhém sulfinyl béo, nhom sulfinyl thom, nhom
thio béo, nhém thio thom, nhém hydroxy, nhém xyano, nhom sulfo, nhom carboxy,
nhém oxyamino béo, nhém oxyamino thom, nhém carbamoylamino, nhom
sulfamoylamino, nguyén tir halogen, nhom sulfamoylcarbamoyl, nhom
carbamoylsulfamoyl, nhém  oxyphosphinyl hai nhém béo, hodc nhom
oxyphosphinyl hai nhém thom.

Nhém béo c6 thé no hodc khdng no va co thé c6 nhém hydroxy, nhom oxy
béo, nhom carbamoyl, nhom oxycacbonyl béo, nhom thio béo, nhém amino, nhom
amino béo, nhom axylamino, nhom carbamoylamino, hodc twong tu. Vi du vé& nhém
béo bao gdbm nhém alkyl co tong nguyén tir cacbon nam trong khoang tur 1 dén 8,
t6t hon 1a tir 1 dén 4, nhu nhém metyl, nhém etyl, nhém vinyl, nhém xyclohexyl, va
nhém carbamoylmetyl.

Nhom thom, vi dy, co thé c¢6 nhém nitro, nguyén tit halogen, nhom oxy béo,
nhém carbamoyl, nhom oxycacbonyl béo, nhom thio béo, nhéom amino, nhom
amino béo, nhom axylamino, nhom carbamoylamino, hodc twong tu. Vi du vé nhom
thom bao gdbm nhém aryl 6 tir 6 dén 12 nguyén tir cacbon, t5t hon 14 téng nguyén
tir cacbon nim trong khoang tir 6 dén 10, nhu nhém phenyl, nhém 4-nitrophenyl,

nhém 4-axetylaminophenyl, va nhém 4-metansulfonylphenyl.
10
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Nhom di vong cé thé c6 nguyén tr halogen, nhém hydroxy, nhom oxy béo,
nhom carbamoyl, nhom oxycacbonyl béo, nhom thio béo, nhéom amino, nhém
amino béo, nhom axylamino, nhom carbamoylamino, hoac tuong tu. Vidu vé nhom
di vong bao gdm di vong c6 tir 5 dén 6 canh c6 tong nguyén tir cacbon ndm trong
Khoang tir 2 dén 12, t8t hon la tir 2 dén 10, nhw nhém 2-tetrahydrofuryl va nhém 2-
pyrimidyl.

Nhém axyl cé thd ¢6 nhém cacbonyl béo, nhém arylcacbonyl, nhom
cacbonyl di vong, nhém hydroxy, nguyén tr halogen, nhém thom, nhém oxy béo,
nhém carbamoyl, nhém oxycacbonyl béo, nhom thio béo, nhéom amino, nhoém
amino béo, nhém axylamino, nhom carbamoylamino, hoac tuong tu. Vi du vé nhoém
axyl bao gdm nhém axyl ¢o tong nguyén tir cacbon nam trong khoang tir 2 dén 8,
t5t hon 13 tir 2 dén 4, nhu nhém axetyl, nhom propanoyl, nhom benzoyl, va nhom 3-
pyridin cacbonyl.

Nhom axylamino co thd ¢6 nhém béo, nhom thom, nhom di vong, hodc
twong tw, nhu nhém axetylamino, nhém benzoylamino, nhom 2-pyridin
cacbonylamino, va nhém propanoylamino. Vi du vé nhém axylamino bao gbm
nhém axylamino cé tbng nguyén tir cacbon ndm trong khoang tir 2 dén 12, tt hon
1a tir 2 dn 8, va nhom alkylcacbonylamino co tbng nguyén tir cacbon tur 2 dén 8,
nhy nhém axetylamino, nhém benzoylamino, nhém 2-pyridincacbonylamino, va
nhém propanoylamino.

Nhém oxycacbonyl béo co thé no hodc khong no va coé thé c6 nhém hydroxy,
nhém oxy béo, nhém carbamoyl, nhom oxycacbonyl béo, nhom thio béo, nhém
amino, nhom amino béo, nhom axylamino, nhém carbamoylamino, hodc tuong fu.
Vi du vé nhém oxycacbonyl béo bao gdm nhém alkoxycacbonyl ¢6 tong nguyén tir
cacbon ndm trong khoang tir 2 dén 8, t6t hon 1a tir 2 dén 4, nhu metoxycacbonyl,
etoxycacbonyl, hodc nhom (t)-butoxycacbonyl.

Nhom carbamoyl cé th& ¢6 nhém béo, nhém thom, nhom di vong, hodc
tuong tu. Vi du vé nhom carbamoy! bao gém nhém carbamoyl chua duoc thé, va
nhom alkylcarbamoyl cé tbng nguyén tir cacbon nam trong khoang tir 2 dén 9, t6t

hon 1a nhém carbamoyl chua duogc thé hodc nhém alkylcarbamoyl co tdng nguyén
11
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tir cacbon nidm trong khoang tir 2 dén 5, nhu nhém N-metylcarbamoyl, nhém N,N-
dimetylcarbamoyl, va nhom N-phenylcarbamoyl.

Nhém sulfonyl béo cd thé no hodc khong no va cé thé c¢6 nhém hydroxy,
nhém thom, nhém oxy béo, nhom carbamoyl, nhém oxycacbonyl béo, nhom thio
béo, nhém amino, nhém amino béo, nhom axylamino, nhom carbamoylamino, hodc
twong tu. Vi du vé nhém sulfonyl béo bao gém nhém alkylulfonyl c6 tdng nguyén
tit cacbon nim trong khoang tir 1 dén 6, t5t hon 12 tdng nguyén tir cacbon nam trong
khoang tur 1 dén 4, nhu metansulfonyl.

Nhém sulfonyl thom c6 thé ¢6 nhém hydroxy, nhom béo, nhém oxy béo,
nhom carbamoyl, nhém oxycacbonyl béo, nhom thio béo, nhém amino, nhém
amino béo, nhém axylamino, nhém carbamoylamino, hodc twong tu. Vi du vé nhém
sulfonyl thom bao gém nhém aryl sulfonyl c6 tong nguyén tir cacbon nim trong
khoang tir 6 dén 10, nhu benzensulfonyl.

Nhém amino ¢6 thé ¢6 nhém béo, nhém thom, nhém di vong, hoac tuong tu.

Nhém axylamino, vi du, ¢ thé ¢c6 nhém axetylamino, nhém benzoylamino,
nhém 2-pyridin cacbonylamino, nhém propanoylamino, hodc tuong tu. Vi du vé
nhém axylamino bao gbdbm nhém axylamino c6 tbng nguyén tir cacbon nim trong
khoang tir 2 dén 12, t6t hon 1a tong nguyén tir cacbon nam trong khoang tir 2 dén 8,
t6t hon nita 12 nhom alkylcacbonylamino ¢ tong nguyén tir cacbon ndm trong
khoang tir 2 dén 8, nhu nhém axetylamino, nhém benzoylamino, nhom 2-pyridin
cacbonylamino, va nhém propanoylamino.

Nhom sulfonamit béo co thé 1a nhom sulfonamit thom, va nhom sulfonamit
di vong, vi du, ¢o thé 1a nhom metansulfonamit, nhém benzensulfonamit, nhém 2-
pyridin sulfonamit, hoac tuong tu.

Nhom sulfamoyl co thé ¢6 nhém béo, nhém thom, nhém di vong, hodc tuong
ty. Vi du vé nhém sulfamoyl bao gébm nhém sulfamoyl, nhom alkylulfamoyl c6
tbng nguyén tir cacbon nam trong khoang tir 1 dén 9, nhom dialkylulfamoyl ¢6 tong
nguyén tir cacbon nam trong khoang tir 2 dén 10, nhém arylsulfamoyl co6 tbng
nguyén tir cacbon nam trong khoang tir 7 dén 13, va nhom sulfamoyl di vong co

tbng nguyén to cacbon nam trong khoang tir 2 dén 12, tot hon nita la nhom
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sulfamoyl, nhém alkylulfamoyl c6 tbng nguyén tir cacbon nam trong khoang tur 1
dén 7, nhom dialkylulfamoyl c6 tbng nguyén tir cacbon nam trong khoang tir 3 dén
6, nhom arylsulfamoyl c6 tdng nguyén tr cacbon nam trong khoang tir 6 dén 11, va
nhém sulfamoyl di vong cé tong nguyén tir cacbon nam trong khoang tir 2 dén 10,
nhu nhém sulfamoyl, nhém metylsulfamoyl, nhom N,N-dimetylsulfamoyl, nhém
phenylsulfamoyl, va nhém 4-pyridinulfamoyl.

Nhom oxy béo ¢ thé no hodc khong no va co thé ¢6 nhom metoxy, nhém
etoxy, nhém i-propyloxy, nhom xyclohexyloxy, nhom metoxyetoxy, hodc tuong tu.
Vi du vé nhém oxy béo bao gbém nhém alkoxy c6 tbng nguyén tir cacbon nam trong
khoang tr 1 dén 8, t6t hon 1a tur 1 dén 6, nhu nhém metoxy, nhom etoxy, nhém i-
propyloxy, nhom xyclohexyloxy, va nhém metoxyetoxy.

Nhém amino thom va nhém amino di vong c6 thé ¢6 nhom béo, nhom oxy
béo, nguyén tir halogen, nhom carbamoyl, nhém di vong dugc kéo dai bang nhoém
aryl, hodc nhom oxycacbonyl béo, t6t hon 13 nhom béo c6 téng nguyén tir cacbon
nam trong khoang tir 1 dén 4, nhém oxy béo cd tdng nguyén tir cacbon ndm trong
khoang tir 1 dén 4, nguyén tir halogen, nhom carbamoyl co tdng nguyén tir cacbon
nam trong khoang tur 1 dén 4, nhém nitro, hodc nhom oxycacbonyl béo co tdng tlr 2
dén 4 nguyén t&r cacbon.

Nhoém thio béo ¢6 thé no hogc khéng no va vi du vé ching bao gébm nhoém
alkylthio c6 tdng nguyén tir cacbon ndm trong khoang tir 1 dén 8, t6t hon nfta 1a
tbng nguyén tir cacbon nam trong khoang tir 1 dén 6, nhu nhém metylthio, nhom
etylthio, nhém carbamoylmetylthio, va nhom t-butylthio.

Nhém carbamoylamino ¢o6 thé ¢c6 nhém béo, nhém aryl, nhém di vong, hodc
tuwong tu. Vi du vé nhém carbamoylamino bao gdm nhém carbamoylamino, nhom
alkylcarbamoylamino co tbng nguyén tir cacbon nam trong khoang tir 2 dén 9,
nhém dialkylcarbamoylamino ¢6 tbng nguyén tir cacbon nam trong khoang tir 3 dén
10, nhom arylcarbamoylamino c6 tbng nguyén tir cacbon nam trong khoang tir 7
dén 13, va nhém carbamoylamino di vong co tbng nguyén tr cacbon nim trong
khoang tur 3 dén 12, tét hon 12 nhém carbamoylamino, nhém alkylcarbamoylamino

c6 téng nguyén tir cacbon nam trong khoang tur 2 dén 7, nhom
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dialkylcarbamoylamino c6 tong nguyén tir cacbon nam trong khoang tir 3 dén 6,
nhom arylcarbamoylamino ¢6 tbng nguyén tr cacbon nam trong khoang tir 7 dén 11,
va nhom carbamoylamino di vong 6 tdng nguyén tir cacbon nam trong khoang tir 3
dén 10, nhu nhém carbamoylamino, nhom metylcarbamoylamino, nhom N,N-
dimetylcarbamdylamino, nhém phenylcarbamoylamino, va nhoém 4-pyridin
carbamoylamino.

PTFE c6 thé 1a homo PTFE ho#c PTFE dugc cai bién. PTFE dugc cai bién
chra don vi TFE va don vi monome cai bién dua trén monome cai bién c6 thé dong
trimg hop véi TFE. Hon nita, PTFE c6 thé la PTFE c6 khéi lwong phan tir cao ma
khong thé xir Iy néng chay va c6 thé hoa soi hodc c6 thé 1a PTFE c¢6 khéi luong
phéan tr thap c6 thé xtr Iy noéng chay va khong thé hoa soi. Trong lugng riéng chuén
(standard specific gravity - SSG) va d6 nhét nong chay (melt viscosity - MV) duoc
st dung lam chi s6 khéi lwong phan tir ctia PTFE khong bi gi61 han.

Monome cai bién khong bi gioi han midn 14 n6 ¢6 thé ddng trang hop véi
TFE, va vi du vé chung bao gdm perfloolefin nhu hexaflopropylen [HFP];
clofloolefin nhu clotrifloetylen [CTFE]; floolefin chira hydro nhu trifloetylen va
vinyliden florua [VDF]; perflovinyl ete; perfloalkyl etylen; etylen; va vinyl ete chira
flo ¢6 nhém nitril. Hon nita, mot trong sé cac monome cai bién nay c6 thé duoc st
dung, hodc nhiéu loai cta ching c6 thé duoc st dung.

Perflovinyl ete khong bi gi6i han, va vi du vé ching bao gbm hop chét perflo
chua bdo hoa ky hiéu bang cong thie (X) dudi day:

CF, = CF-ORf (X)

trong d6 Rf 1a nhom hiru co perflo. Trong phan md ta ndy, "nhom hiru co
perflo" nghia la nhém hitu co trong d6 tAt ca nguyén tir hydro duge ghn v6i nguyén
tit cacbon duoc thé bang nguyén tir flo. Nhom hitu co perflo ¢o thé co ete oxy.

Vi du vé perflovinyl ete bao gbm perflo(alkyl vinyl ete) [PAVE] co Rf la
nhém perfloalkyl cé tur 1 dén 10 nguyén tir cacbon trong cong thirc (X) ¢ trén.
Nhom perfloalkyl t6t hon 14 ¢6 tir 1 dén 5 nguyén tir cacbon.

Vi du vé nhom perfloalkyl trong PAVE bao gdm nhém perflometyl, nhom

perfloetyl, nhom perflopropyl, nhom perflobutyl, nhém perflopentyl, va nhoém
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perflohexyl. Perflometyl vinyl ete [PMVE] trong d6 nhom perfloalkyl la nhém
perflometyl va perflopropyl vinyl ete [PPVE] trong d6 nhom perfloalkyl 1a nhém
perflopropyl ¢6 thé duoc wu tién.

Perfloalkyl etylen khong bi gi6i han, va vi du vé chiing bao gbém perflobutyl
etylen (PFBE), perflohexyl etylen (PFHE), va perflooctyl etylen (PFOE).

Monome cai bién trong PTFE dugc cai bién t6t hon 13 it nhat mdt duge chon
tir nhom bao gdm HFP, CTFE, VDF, PMVE, PPVE, PFBE, PFHE, CNVE, va
etylen.

PTFE duoc cai bién t6t hon 1a c6 don vi monome cai bién nam trong khoang
fir 0,0001 dén 2 %mol, t5t hon nita 1a 0,0001 hogc cao hon va nho hon 1 %emol, t6t
hon nita 1a ndm trong khoang tir 0,0001 dén 0,5 %mol, dac biét t6t hon 1a ndm trong
khoang tir 0,001 dén 0,2 %mol.

C& hat so cép trung binh ctia PTFE t6t hon 12 150 nm hoac cao hon, tdt hon
nita 1a 180 nm ho#c cao hon. C& hat so cép trung binh 16n hon cua hop phan PTFE
ngan su tang ap luc ép dun bot nhio hon va cho dic diém hinh thanh mang tuyét voi
hon trong khi dtic ép dun bdt nhéo bang cach st dung bot nhéo. Gioi han trén khong
bi gidi han nhung c6 thé bang 500 nm. Khi xét dén ning suit trong budc tring hop,
gidi han trén t6t hon 12 350 nm. C& hat so cép trung binh duoc xac dinh tu su truyén
thuc t& clia 4nh sang chidu & budc séng 550 nm qua tung mAu bing cach st dung
duong chudn. Duong chudn dugc lap d6 thi béng cach pha lodng h¢ phan tan trong
nuée PTFE bing nuée dén ham luong rén bang 0,15 % khéi luong dé x4c dinh su
truyén 4nh sang chiéu & bude séng 550 nm so voi chiéu dai don vi cia mu cao su
duoc pha loang thu dugc, va xac dinh ¢& hat PTFE doc theo huong cu thé trong vi
anh truyén dién t dé xé4c dinh c& hat trung binh theo chiéu dai dua trén s6 hat.

PTFE c6 thé c6 cdu trac vo-18i. Vi du v& PTFE ¢6 cu trc vo-16i bao gdm
PTFE dugc cai bién chita 16 PTFE ¢ khdi luong phan tir cao va vo PTFE c¢6 khbi
luong phén tur thap hon hogc PTFE dugc cai bién trong hat.

Vi du vé PTFE duoc cai bién nay bao gbm PTFE dugc md ta trong cong b6

don qudc gia ctia don sang ché quéc té $6 2005-527652.
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Trong phén md ta nay, ham lugng cua mdi monome cAu thanh PTFE c6 thé
duoc tinh todn bang cach két hop mot cach phu hop NMR, FT-IR, phén tich nguyén
t6, va phan tich huynh quang tia X, thy thudc vao loai monome.

Phuong phép thu hé phan tan trong nuée PTFE bang cach st dung chét hoat
dong bé mat hydrocacbon s& duge mo ta sau day. Hé phan tan trong nuéc PTFE thu
duoc bang cach st dung chét hoat dong bé mit hydrocacbon bao gém hop chit co6
cong thte (1) hodc (2) & trén.

Vi du v& phuong phap loai bo hodc khir hop chét c6 cong thue (1) hodc (2) tur
hé phan tan trong nuéc PTFE bao gbm hép phu va co.

Hon nita, phuong phap loai bé hodc khir hop chit c¢6 cong thue (1) hodc (2)
bang cach lam kho va lam bay hoi hé phan tin trong nudéc PTFE cling ¢6 thé dugc
dung. Nhiét d6 lam kho dugc dung c6 thé 1a nhiét do gia nhiét duoc md ta dudi day
ching han.

Hon nita, phuong phap tao khi hé phén tan trong nuéc PTFE va cho phép
dung dich chira nuée hép thu hop chéit 6 cong thire (1) hodic (2) trong khi bang
cach sir dung thiét bi hip thu loai giot nho va/hodc thiét bi hap thu loai mang long.
Nhiét d6 cua dung dich chira nude, vi du, tbt hon 1a nam trong khoang tir 10 dén
60°C.

Vi du vé su hdp phu néu trén bao gém phuong phép st dung chit hép phu
nhu nhua trao ddi ion (ion-exchange resin - IER), cacbon hoat tinh, va zeolit. Dac
biét 1a, hop chét ¢6 cong thie (1) hodc (2) ¢ trén co thé duoc loai bo hodc duoc khu
bang cach dé hop chét c6 cong thire (1) hodc (2) & trén dugc chira trong hé phén tan
trong nuéc PTFE tiép xtic voi chét hip phu nay. Su hép phu c6 thé duge thuc hién
bang cach bd sung nhua trao dbi ion vao hé phan tan trong nuéc PTFE, sau do
khudy khi can. Su trao ddi ion tét hon 1a duoc thuc hién bang cach bd sung nhua
trao dbi ion voi luong 1g hodc nhiéu hon trén 100g PTFE. Luong nhya trao ddi ion
duoc bd sung t6t hon nita 1a 10g hodc cao hon va t6t hon 1a 200g hodc nho hon, tbt
hon nita 1a 100g hodc nho hon.

Vidu vé budc ¢6 néu trén bao gém cd tach pha, cd béng dién, loc béng mang

siéu loc, loc b:Zlng mang thdm thdu nguge (mang RO), va loc nano. Vi du vé bude ¢o
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bao gbdm phuong phép bd sung chat hoat dong bé mit khong ion voi luong
1%/PTFE hoidc cao hon vao hé phén tan trong nudc PTFE, sau do dé bn dinh.

Luong chét hoat dong bé mit khong ion duoc bd sung tot hon 1a 40%/PTFE
hoiic nhé hon, tét hon nita 1a 30%/PTFE hodc nhé hon, tot hon nita 1a 20%/PTFE
hodc nhé hon.

Nhiét d én dinh khong bi gi6i han nhung c6 thé bang, vi dy, 20°C hodc cao
hon va 80°C hodc nho hon. Thoi gian dn dinh khong bi gi¢i han nhung ¢6 thé bang,
vi du, 1 phut hodc cao hon va 24 gio hodc nho hon.

Bude loai bo tt hon 1a bao gbm budc hép phu va/hodc c6 hé phén tan trong
nuée PTFE, t&t hon nita 1a bude trao d6i ion va/hodc cd hé phén tan trong nudc
PTFE.

Budc trao dbi ion va/hodc bude ¢d ¢6 thé 1 bude trao doi ion, bude ¢d, hodc
budce trao doi ion va budc co, va mdi bude cé thé duoc thyc hién nhiéu 1an. Trong
truong hop thuc hién bude trao dbdi ion va co, thir tu cua bude trao ddi ion va co ¢o
thé 1a ngéu'nhién, hoac budc trao 3di ion va cd c6 thé duogc thuc hién thay ddi cho
nhau.

Bude trao ddi ion va/hodc bude cd dac bigt 5t hon 14 budc trao ddi ion va
budc cd. Trong budc trao ddi ion va/hoic budce co, t6t hon nita 1a budc cd duoc
thuc hién sau budce trao ddi ion.

M3i buée hip phu va budce ¢d cé thé duge thue hién nhidu 14n. Vi dy, budc
hép phu hoic ¢6 ¢6 thé duge thuc hién hai 14n, 3 1an, 4 IAn, 5 14n, 6 lan, 7 14n, 8 lan,
9 14n, hodc 10 Ian. Hon nita, budc hap phu va budce ¢b ¢6 thé duoc thuc hién két
hop.

Khi hé phan tin trong nuéc PTFE thu dugc bang cach st dung chét hoat
dong bé mit hydrocacbon, thi hop chét c6 cong thirc (1) va (2) thuong dugc tao ra
v6i luong nam trong khoang tr 1 dén 200 ppm so v6i PTFE.

Budce loai bo loai hodc khir hop chit c¢6 cong thic (1) hodc (2) trong hé phéan
tan trong nudc PTFE, do do6 ¢co thé thu duoc hé phan tan trong nudc chtra PTFE tinh
khiét.

17
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Bude loai bo tt hon 1a loai 80 % khdi luong hodc cao hon, tdt hon nita 1a
85 % khdi luong hodc cao hon, bt hon nita 1a 90 % khdi luong hodc cao hon, con
t6t hon 1a 95 % khdi luong hozc cao hon, thdm chi tbt hon nita 1a 97 % khdi lwong
hodc cao hon, ddc biét tbt hon 12 98 % khdi luong hodc cao hon, t5t nhat 1a 99 %
khdi lwgng hoic cao hon cuia hop chét c6 cong thirc (1) va (2) trong hé phén tan
trong nuéc PTFE.

Buéc loai bo t6t hon 14 khir ham lwong cua mdi hop chét c6 cong thue (1) va
(2) trong hé phan tan trong nude ctia PTFE tinh khiét can thu dén 500 ppb hodc nho
hon, t&t hon nita 1a 200 ppb hodc nhé hon, tdt hon nita 1a 100 ppb hodc nho hon,
dic biét ot hon 1a 50 ppb hogc nho hon, ot nhat 1a 25 ppb hodc nho hon, so voi
PTFE.

Hé phén tan trong nuéc PTFE c6 thé thu duoc bing phuong phap san Xuat
bao gdm budc thuc hién qué trinh trung hop nhi tuong cua tetrafloetylen trong moi
truong chita nuge voi sy ¢d mit cua chét hoat dong bé mit hydrocacbon. Qua trinh
tring hop nhil twong ¢é thé duoc thuc hién bang phuong phéap da biét thong thuong.
Madi trudong chira nuGe khong bi giéi han midn 1 né 12 chat long chira nude, va co
thé chira dung méi hitu co nhu ruou, ete, keton, va sap parafin ngoai nude.

Vi du vé chat hoat dong bé mit hydrocacbon ¢ thé duoc st dung bao gém
cac chit duoc mo ta trong Cong bb don qudc gia cua don sang ché quéc té 6 2013-
542308, Cong bb don quéc gia ctia don sang ché qudc t€ s6 2013-542309, va Cong
b don qubc gia cua don sang ché quéc té s& 2013-542310. Chi tiét vé chit hoat
dong bé miat hydrocacbon s& duge mo ta sau day.

Séang ché ciling dé xuét phuong phap san xuét bot PTFE tinh ché, trong d6
phuong phap nay bao gbm budc: loai bo hop chit c6 cong thic (1) hodc (2) dudi
day khoi bot PTFE thu dugc bang cich st dung chit hoat dong bé mat
hydrocacbon:

Cong thuc (1): (H-(CF2)m-COO),M!

trong d6 m nam trong khoang tir 3 dén 19, M! 12 H, nguyén tir kim loai, NRs

(trong d6 cac R3 ¢ thé giong hodc khac nhau va mdi R® 132 H hodc nhém hitu co ¢
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tir 1 dén 10 nguyén tr cacbon), imidazol tuy ¥ ¢o phan tir thé, pyridin tuy ¥ c6 phan
tr thé, hozic phosphoni tity ¥ ¢ phr?m tr thé, va p 1a 1 hodc 2, hodc

Cong thuc (2): (H-(CF2)n-SO3)eM?

trong d6 n ndm trong khoang tir 4 dén 20, M2 1a H, nguyén ti kim loai, NR%
(trong d6 céc R® ¢6 thé gidng hodc khac nhau va mdi R® 13 H hodc nhém hitu co ¢
tir 1 dén 10 nguyén t& cacbon), imidazol tuy y ¢6 phan tir thé, pyridin tiy ¥ c6 phéan
it thé, hodc phosphoni tily y ¢6 phan tit thé, va q 12 1 hodc 2.

Vi du vé nguyén tir kim loai bao gbm nguyén tir kim loai héa tri mot hoac
hoa tri hai nhu kim loai kiém (nhém 1) va kim loai kidm thd (nhém 2), dac biét 1a
Na, K, hoac Li.

Bén RS ¢6 thé giéng ho#c khac nhau. MBbi R tét hon 1a H hodc nhom hitu co
¢6 tir 1 dén 10 nguyén tr cacbon, tbt hon nita 1a H hodc nhom hitu co c6 tur 1 dén 4
nguyén tir cacbon.

Trong cong thue (1), m ¢ thé nam trong khoang tlr 5 dén 11.

Trong cong thurc (2), n ¢ thé nam trong khoang tlr 6 dén 12.

Bot PTFE can thu b?lng cach st dung chét hoat dong bé mit hydrocacbon ¢6
thé thu duoc, vi du, bang cach dong tu hé phén tan trong nudée PTFE ma thu duoc
bang cach su dung chit hoat dong bé mit hydrocacbon. PTFE trong bot PTFE co
thé 12 PTFE nhu homo PTFE va PTFE duoc cai bién dugc mo ta trong phuong phap
san xuét hé phan tén trong nude cua PTFE tinh khiét.

Vi du v& phuong phap loai bo hodc khir hop chét c6 cong thirc (1) hodc (2)
khoi bot PTFE bao gOm gia nhiét, flo hoa, va ria bang nudc hodc dung moéi hitu co.

Vi du vé& dung mdi hitu co bao gbm ete, hydrocacbon duoc halogen hoa,
hydrocacbon thom, pyridin, nitril, hop chdt hitu co phan cuc chira nito,
dimetylsulfoxit, va rugu.

Vi du v ete bao gbm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete.

Vi du vé& hydrocacbon dugc halogen hoa bao gdm diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen.

Vi du v& hydrocacbon thom bao gbm benzen, toluen, va xylen.
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Vi du vé nitril bao gém axetonitril, propionitril, butyronitril, isobutyronitril,
va benzonitril.

Vi du v& hop chét hitu co phan cyc chira nito bao gdm N,N-dimetylformamit,
N,N-dimetylaxetamit, N-metyl-2-pyrolidon, 2-pyrolidon, va 1,3- dimetyl-2-
imidazolidinon.

Vi du vé rugu bao gdm metanol, etanol, 1-propanol, va isopropanol.

Céc dung méi hitu co ¢co thé dugc str dung két hop.

Phuong phép gia nhiét khong bi gi6i han va co thé 1a phuong phap da biét
théng thuong. Nhiét do gia nhiét t&t hon 1a 150°C hodc cao hon. Hon nita, dé loai
bo hodc khir hop chét c6 cong thire (1) hoge (2), nhiét do gia nhiét t6t hon nita 12
160°C hodc cao hon. Nghia 1a, budc loai bo tt hon 1a bao gém budc gia nhiét bot
PTFE thu dugc béng céch st dung chét hoat dong bé mit hydrocacbon ¢ nhiét do
bang 160°C hozc cao hon.

Nhiét do gia nhiét &t hon nita 12 170°C hodc cao hon, 4t hon nita 1a 180°C
hodc cao hon, con 4t hon 13 200°C hodc cao hon, thim chi t6t hon nita la 210°C
hodc cao hon, dic biét t6t hon 1a 220°C hodc cao hon, t6t nhét 1a 230°C hodc cao
hon.

Hon nita, nhiét do gia nhiét 6t hon 1a 310°C hoac nho hon, tot hon nira la
300°C hodc nho hon, &t hon nita 12 290°C hozc nho hon, con tot hon 14 280°C hoac
nhoé hon, tham chi tt hon nita 1a 270°C hogc nho hon. Bude gia nhiét c6 thé di kem
bude 1am kho hoi dm.

Nghia 1a, budc gia nhiét co thé bao gém budc 1lam khd bdt ust PTFE chia
hoi Am thu dugc bang cach lam dong tu chét phan tan PTFE sau khi trung hop thu
dugc bang cach sir dung chit hoat dong bé mit hydrocacbon. Trong khi lam kho,
hop chét c6 cong thite (1) hodc (2) va hop chét c¢6 cong thic (7), ma s& duge mo ta
sau day, dugc khur.

Hon nita, bot PTFE khong c6 hoi Am sau khi lam kho tot hon la duoc gia
nhiét 14n nita. Cu thé 1a, bude gia nhiét co thé duoc thuc hién, sau khi lam kho bot

w6t PTFE dé loai hoi 4m, bing cach tang nhiét do lién tuc dén khoang nhiét do néu
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trén. Trong trudong hop nay, bude lam kho ¢6 thé duoc thuc hién ¢ nhiét d6 nho hon
khoang nhiét dd néu trén, vi duy, nho hon 150°C.

Phuong phap san xuét bot PTFE tinh ché theo sang ché co thé bao gém budc
thu bot uét PTFE chita hoi dm bang cach lam dong tu chit phan tan PTFE ma thu
duoc bang cach st dung chét hoat dong bé mat hydrocacbon.

Phuong phép flo hoa 6 thé 1a phuong phap da biét thong thudong. Vi du vé
chung bao gbém phuong phap cho bot PTFE tiép xuc véi ngudn gde flo ma tao ra
gbe flo dusi didu kién flo héa. Vi du vé ngudn gbe flo bao gdm CoF3, AgFa, UFs,
OFa, NaF,, CF3OF, halogen florua (nhu IFx (frong d6 n ndm trong khoang tir 1 dén
7) bao gdm IF, IFs, IFs, va IFy; CIF, CIFs, va BrF), florua khi hiém (nhu XeF2,
XeF4, va KrF2), va hop chét flo cha nito (nhu NF3 va NF2) khac khi flo. Trong sb
chung, khi flo 1 duoc uu tién nhét theo quan diém kha dung, gia thanh, kha nang
loai bo hop chét c6 cong thire (1) va (2) cho hi€u qua cao, va kho tao ra tap chéit méi
nhu iot.

Vi phan ung véi nguén gbc flo toa nhiét manh, nén ngudn gbe flo ¢c6 thé
duoc pha lodng bang khi tro nhu nito.

Nong do ngudn gbc flo trong hén hop ngudn gbc flo/khi tro ¢6 thé nam trong
khoang tir 1 dén 100 % thé tich nhung 5t hon 1a nam trong khoang tir khoang 5 dén
khoang 25 % thé tich do nguy co hoat dong véi flo tinh khiét cao. Trong trudng hop
nhua polyme dugc flo héa cd su méAt mau nghiém trong gdy ra boi nhiét, hdn hop
ngudn gbc flo/khi tro ¢6 thé duoc pha lodng du dé ngan su gia nhiét qua muc cua
polyme dugc flo hoa va nguy co chay co lién quan.

Phuong phap flo héa khong bi gi6i han va c6 thé 12 phuong phép da biét
thong thudng. Nhiét do flo héa tt hon 1a trén 100°C. Nhiét do flo héa t6t hon nita
1a 110°C ho#c cao hon, &t hon nita 1a 120°C hodc cao hon, con 6t hon 1a 130°C
ho#c cao hon, tham chi &t hon nita 12 150°C hodc cao hon. Hon nira, nhiét do flo
hoa dic biét t6t hon 1a 170°C hoac cao hon, 6t hon nita 12 180°C hodc cao hon, con
&t hon 1a 200°C hodc cao hon, thdm chi 4t hon nita 1a 210°C ho#c cao hon, déc
biét tét hon 12 220°C hodc cao hon, t6t nhét 12 230°C hoge cao hon. Hon ntra, nhiét

d6 flo hoa tét hon 1a 310°C hodc nho hon, 4t hon nita 1a 300°C hodc nho hon, tét
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hon ntta 1a 290°C hodc nho hon, con t6t hon 1a 280°C hodc nho hon, tham chi tt
hon nita 14 270°C hofic nhé hon, dic biét tét hon 13 250°C hoge nhé hon, tt nhat la
240°C hotic nho hon. Nhiét do thép qua mirc c6 thé cho phép hop chét ¢6 cong thirc
(7), s& dugc md ta dudi day, duy tri v6i luong trén 1000 ppb so voi PTFE. Nhiét do
cao qua muc cd thé lam giam vé ngoai ép dun cua bot nhdo, thim chi luc cat nho dé
dang gy ra sy hoa soi do ma sat gilta cac hat cua bot PTFE, va trang thai ban dau
cta ciu truc hat dé dang bi maét.

Nhiét dé flo héa t5t hon 1a nim trong khoang tir 110 dén 270°C, t6t hon nita
4 ir 120 dén 270°C, t6t hon nita 14 tir 150 dén 270°C, dic biét ot hon 14 tir 200 dén
270°C.

Trong qua trinh flo héa, luong ngudn gbe flo dugc bd sung tot hon 1a 0,5
phin theo khéi luong hodc cao hon trén 100 phan theo khdi luong cta PTFE 1a
nguyén liéu tho tinh theo nguyén tir flo. Luong ngudn gbe flo duoc bd sung t6t hon
ntta 1a 0,8 phén theo khdi luong hodc cao hon, tot hon ntta 1a 1,0 phﬁn theo khoi
luong hodc cao hon, tot hon nita 1 1,6 phﬁn theo khéi lugng hodc cao hon, t5t hon
nita 14 2,0 phan theo khdi luong hodc cao hon, con t6t hon 1a 2,5 phan theo khoi
luong hozc cao hon, ddc bi€t tot hon 14 3,0 phﬁn theo khoi luong hodc cao hon, déc
biét tbt hon 1a 5,0 phén theo khdi lugng hozc cao hon. Hon nita, luong ngudn gbe
flo duoc bd sung tét hon 1a 35,0 phan theo khéi luong hodc nho hon, t5t hon nita 1a
26,0 phan theo khdi luong hodc nho hon, t6t hon nita 1a 20,0 phan theo khéi lugng
hodc nho hon, dédc bi€t tot hon 14 15,0 phén theo khéi luong hodc nho hon. Luong
nhé qua muc ciia ngudn goc flo duge bd sung c6 thé din dén loai hodc khir hop chét
¢4 codng thuce (1) hodc (2) khong day du. Hon nita, viéc loai boé hozc khir hop chét
khong thé x4c dinh dugc c6 thé khong day du. Luong 16n qua mic ctia ngudn gbe
flo duoc bd sung khong cai thién hi¢u qua cua qua trinh flo héa va do do6 ¢ thé 1a
khong kinh té.

Su két hop phu hop cua nhiét do flo hoa va luong nguén géc flo dugc bd
sung, vi duy, 1a nhiét d6 gia nhiét trén 100°C va luong nguén géc flo duoc bd sung
0,5 phan theo khéi lugng hodc cao hon trén 100 phin theo khdi luong ctia PTFE la

nguyén liéu thd tinh theo nguyén tu flo.
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Su két hop tét hon 14 & nhiét d6 trén 100°C va 1,0 phan theo khéi Iwong hodc
cao hon, t6t hon nita 1a trén 100°C va 1,6 phﬁn theo khdi luong hodc cao hon, tt
hon nita 14 trén 100°C va 2,0 phin theo khdi lugng hodc cao hon, con 6t hon 1a trén
100°C va 2,5 phén theo khdi luong hodc cao hon, thdm chi t&t hon nita 1a trén
100°C va 3,0 phén theo khdi luong hodc cao hon, déc biét tdt hon 1a trén 100°C va
5,0 phan theo khdi luong hodc cao hon.

Hon nita, su két hop 8t hon 13 & nhiét d6 110°C hodc cao hon va 0,5 phén
theo khdi luong hodc cao hon, t6t hon nita 1a 110°C ho#c cao hon va 1,0 phﬁn theo
khdi luong hodc cao hon, 6t hon nita 1a 110°C ho#c cao hon va 1,6 phén theo khéi
luong hodc cao hon, con t6t hon 1a 110°C hoic cao hon va 2,0 phﬁn theo khéi luong
ho#c cao hon, thdm chi 8t hon nita 1a 110°C hodc cao hon va 2,5 phén theo khéi
luong hodc cao hon, dic biét tdt hon 1& 110°C hodc cao hon va 3,0 phan theo khdi
luong hodc cao hon, &t nhéat 1a 110°C hoic cao hon va 5,0 ph’én theo khéi luong
ho#c cao hon. Hon nita, su két hop 8t hon 1a & nhiét d6 120°C hodc cao hon va 0.5
phén theo khdi luong hodc cao hon, 4t hon nita 13 120°C hoic cao hon va 1,0 ph?m
theo khdi lwong hogc cao hon, tdt hon nita 1a 120°C hoic cao hon va 1,6 phﬁn theo
khédi lugng hodc cao hon, con 6t hon 13 120°C ho#c cao hon va 2,0 phﬁn theo khéi
lugng hogc cao hon, tham chi 8t hon nita 1a 120°C ho#c cao hon va 2,5 ph?m theo
khdi luong hodc cao hon, dic biét 6t hon 13 120°C hodc cao hon va 3,0 phﬁn theo
khdi luong hodc cao hon, 6t nhat 13 120°C ho#c cao hon va 5,0 phﬁn theo khoi
Iwong hodic cao hon. Hon nita, sy két hop tot hon la ¢ nhiét d6 130°C ho#c cao hon
va O,S.phén theo khdi luong hodc cao hon, 6t hon nita 1a 130°C hodc cao hon va
1,0 phén theo khéi luwong hodc cao hon, &t hon nita 1a 130°C hoic cao hon va 1,6
phﬁn theo khdi luong hodc cao hon, con 5t hon 1a 130°C hodc cao hon va 2,0 phén
theo khéi luong hodc cao hon, tham chi &t hon nita 12 130°C ho#c cao hon va 2,5
phén theo khéi luong hodc cao hon, dic biét 5t hon 1a 130°C hoic cao hon va 3,0
ph?m theo khdi luong hodc cao hon, 6t nhét 1a 130°C ho#c cao hon va 5,0 ph?ln theo
khdi lugng hodc cao hon. Hon nita, su két hop tot hon 14 & nhiét do 150°C hogc cao
hon va 0,5 phan theo khdi luong hodc cao hon, t&t hon nita 1a 150°C hodc cao hon

va 1,0 phén theo khoi lugng hodc cao hon, 5t hon nita 1a 150°C hodc cao hon va
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1,6 phé“m theo khdi luong hodc cao hon, con 6t hon 1a 150°C ho#c cao hon va 2,0
phén theo khdi luong hodc cao hon, tham chi t6t hon nita 1a 150°C hoZc cao hon va
2,5 phﬁn theo khdi luong hodc cao hon, dic biét t6t hon 1a 150°C hodc cao hon va
3,0 phﬁn theo khéi luong hodc cao hon, t6t nhat 13 150°C hodc cao hon va 5,0 phén
theo khdi luong hodc cao hon. Hon nita, su két hop t6t hon 1a & nhiét d6 170°C
hodc cao hon va 0,5 phén theo khoi luong hodc cao hon, tot hon ntta 1a 170°C hoac
cao hon va 1,0 phﬁn theo khéi luong hodc cao hon, t6t hon nita 1a 170°C hodc cao
hon va 1,6 ph?m theo khdi luong hodc cao hon, con t6t hon 1a 170°C hoac cao hon
va 2,0 phén theo khdi luong hodc cao hon, tham chi t6t hon nita 1a 170°C hodc cao
hon va 2,5 phﬁn theo khdi luong hodc cao hon, ddc biét t6t hon 14 170°C hoac cao
hon va 3,0 phe“ln theo khéi luong hodc cao hon, t6t nhat 1a 170°C hodc cao hon va
5,0 phén theo khéi lwong hodc cao hon. Hon nita, sy két hop t6t hon 1a & nhiét do
180°C hodc cao hon va 0,5 phan theo khdi luong hodc cao hon, tdt hon nita 1a
180°C hodc cao hon va 1,0 phﬁn theo khoi lugng hodc cao hon, tot hon nita 1a
180°C hoic cao hon va 1,6 phén theo khdi lugng hodc cao hon, con tot hon 1a
180°C hoic cao hon va 2,0 phén theo khdi luong hodc cao hon, tham chi t6t hon
nita 12 180°C hodc cao hon va 2,5 phén theo khoi lugng hodc cao hon, déc biét tot
hon 1a 180°C hodc cao hon va 3,0 phﬁn theo khdi luong hodc cao hon, t5t nhat 1a
180°C hoic cao honva 5,0 phén theo khéi lugng hodc cao hon. Hon nita, su két hop
t5t hon 12 & nhiét d6 200°C hodc cao hon va 0,5 phé“m theo khdi luong hodc cao hon,
5t hon nita 1a 200°C hodc cao hon va 1,0 phﬁn theo khdi luong hodc cao hon, tdt
hon nita 14 200°C hodc cao hon va 1,6 phén theo khédi luong hodc cao hon, con tdt
hon 12 200°C hodc cao hon va 2,0 phén theo khéi luong hodc cao hon, tham chi tbt
hon nita 13 200°C hodc cao hon va 2,5 phén theo khéi luong hodc cao hon, dac biét
&t hon 1a 200°C hodc cao hon va 3,0 phén theo khéi lugng hodc cao hon, tdt nhét 1a
200°C hoic cao hon va 5,0 phén theo khéi lugng hodc cao hon. Hon nita, su két hop
t6t hon 14 & nhiét d6 210°C hodc cao hon va 0,5 ph?ln theo khdi lugng hodc cao hon,
8t hon nita 1a 210°C hodc cao hon va 1,0 phﬁn theo khéi luong hodc cao hon, tbt
hon nita 13 210°C hodc cao hon va 1,6 phén theo khdi luong hodc cao hon, con tdt

hon 13 210°C hodc cao hon va 2,0 phén theo khoi luong hodc cao hon, tham chi tt
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hon nita 14 210°C hodc cao hon va 2,5 phém theo khoi luong hodc cao hon, dac biét
t6t hon 12 210°C hodc cao hon va 3,0 phﬁn theo khdi luong hoac cao hon, t5t nhat 1a
210°C hodc cao hon va 5,0 phén theo khdi luong hodc cao hon. Hon nita, su Kkét hop
tdt hon 13 & nhiét @6 220°C hodc cao hon va 0,5 phﬁn theo khéi luong hodc cao hon,
5t hon nita 1a 220°C ho#c cao hon va 1,0 phﬁn theo khdi luong hodc cao hon, tt
hon nita 1a 220°C ho#c cao hon va 1,6 phén theo khéi lugng hogc cao hon, con tdt
hon 14 220°C hoic cao hon va 2,0 phén theo khdi luong hodc cao hon, thdm chi tt
hon nita 14 220°C hodc cao hon va 2,5 phﬁn theo khdi luong hodc cao hon, dac biét
t6t hon 1a 220°C hoic cao hon va 3,0 ph?m theo khéi luong hodc cao hon, t5t nhét 1a
220°C hoic cao hon va 5,0 phén theo khdi lugng hodc cao hon. Hon nira, sy két hop
t6t hon 1a 230°C hoic cao hon va 0,5 phén theo khdi luong hozc cao hon, tot hon
nita 13 230°C hodc cao hon va 1,0 phﬁn theo khdi lwong hodc cao hon, tot hon nita
1a 230°C ho#c cao hon va 1,6 phﬁn theo khdi luong hodc cao hon, con tdt hon 1a
230°C hoic cao hon va 2,0 phﬁn theo khdi luong hodc cao hon, thim chi tbt hon
ntta 13 230°C ho#c cao hon va 2,5 phén theo khdi luong hodc cao hon, dac bigt tt
hon 1a 230°C ho#c cao hon va 3,0 phﬁn theo khdi luong hodic cao hon, t5t nhét 1a
230°C hodc cao hon va 5,0 phén theo khdi lugng hodc cao hon.

Nhiét 46 gia nhiét khi két hop 6t hon 1a 310°C hodc nho hon, t5t hon nita 1a
300°C hodic nhd hon, tét hon nita 1a 290°C hodc nhd hon, con tot hon 1a 280°C hodc
nho hon, tham chi t8t hon nita 1a 270°C hogc nho hon, ddc biét t6t hon 1a 250°C
hozc nho hon, t6t nhét 1a 240°C hodc nhé hon.

Luong ngudn gbe flo duoce bd sung khi két hop t6t hon 1a 35,0 phan theo
khédi luong hoic nho hon, tdt hon nita 1a 26,0 phﬁn theo khdi lugng hodc nho hon,
tdt hon nita 1a 20,0 ph?m theo khéi luong hodc nho hon, dic biét tot hon 1a 15,0
phan theo khéi luong hodc nho hon, trén 100 phan theo khdi luong cua PTFE la
nguyén lidu tho tinh theo nguyén tir flo.

Hon nita, su két hop cta gidi han trén cta nhiét do gia nhiét va luong nguon
gbc flo tdt hon 12 240°C hozc nho hon va 35,0 phén theo khdi lugng hodc nhé hon,

5t hon nita 12 240°C hodc nho hon va 26,0 ph?ln theo khdi luong hozc nho hon, tot
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hon nita 1a 240°C ho#c nho hon va 20,0 phﬁn theo khdi lugng hodc nho hon, dic

biét tbt hon 1a 240°C hozc nho hon va 15,0 phén theo khéi luong hodc nho hon.

Luong (phén theo khéi lugng) cua ngudn gbc flo dugc bd sung trén 100 phéan

theo khdi lugng ciia PTFE dugc tinh todn bang cong thire dudi day.

A = (B/F) x 100
B=CxDxE
C = {P/(RT x 1000)} xg x H

A: Luong (phan theo khdi lugng) cta ngudn gbc flo duogce bb sung trén 100

phan theo khéi lugng ctia PTFE

B: Tdng lugng (g) cta ngudn gde flo duge bd sung

C: Nong do (g/mL) cua ngudn gbc flo trong khi duoc tron
D: Téc d6 dong (mL/phut) cta khi duge tron

E: Thoi gian flo hoéa (phut)

F: Luong (g) cua mau duoc nap

G: Khdi lugng phén tir (g/mol) cua ngudn gbe flo

H: Ty 1€ cua nguén géc flo trong khi dugc tron

P, R, va T duge st dung trong cong thite trén duoc xac dinh nhu dudi day.
P =Ap sudt (atm)

R = 0,082 (atm-L/K-mol)

T = Nhiét do (K)

Lo phan ung bét ky duge cAp thiét bi gia nhiét va c6 kha nang tao ra tiép xtc

khi-chét rin thoa dang c6 thé dugc st dung dé flo hoa ma khong co vin dé gi. Cu

thé 13, vi du vé chiing bao gom 10 phan mg tiép xtc khi-chat ran cua loai tang soi va

loai tu sbi.

Trong phuong phdp san xudt bot PTFE tinh ché, buéc loai bd co thé duoc

thuc hién nhidu 1an. Budce loai bo ¢6 thé dugc thuc hién hai lan, 3 lan, 4 lan, 5 lan, 6

lan, 7 lan, 8 lan, 9 1an, hodc 10 lan, vi du. Buéc gia nhiét va flo hoa c6 thé duogc

thue hién két hop va c6 thé duge thuc hién dong thoi.

Phuong phap rira bing nudc hoge dung mdi hitu co khong bi gidi han va cé

thé 13 phuong phap da biét thong thudng.
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Khi bot PTFE thu dugc bing cach sir dung chét hoat dong bé mit
hydrocacbon, thi tir 1 dén 200 ppm hop chit c6 cong thie (1) va (2) so voi PTFE ¢4
thé duoc tao ra.

Budc loai bd loai hodc khir hop chét ¢ cong thire (1) hodc (2) trong hé phan
tan trong nuée PTFE, nho d6 cho phép bot PTFE tinh ché duoc thu.

Buéc loai bo tot hon 1a loai 80 % khdi luong hogc cao hon, tot hon nita 1a
85 % khdi luong hodc cao hon, &t hon nita 13 90 % khdi luong hodc cao hon, con
(&t hon 12 95 % khéi luong hodc cao hon, tham chi tot hon nira 1a 97 % khéi lugng
hodc cao hon, dac biét tdt hon 1a 98 % khdi lugng hodc cao hon, t5t nhit 1a 99 %
khéi luong hodc cao hon, ciia hop chét c6 cong thite (1) va (2) trong bot PTFE.

Budc loai bo khir ham lugng cua mdi hop chit c6 cong thuce (1) va (2) trong
bot PTFE tinh ché duge thu tt hon 1a dén 500 ppb hodc nho hon, t6t hon nita 12 200
ppb hodc nhé hon, t6t hon nira 1a 100 ppb hodc nho hon, déc biét tot hon 1a 50 ppb
hodc nho hon, t5t nhat 1a 25 ppb hodc nho hon, so V61 PTFE.

Séang ché dé xuét phuong phap san xuét than dtc bang cach st dung PTFE
duoc san xuét bing cach st dung chit hoat dong bé mit hydrocacbon, trong dé
phuong phap nay bao gbm budc: loai bo hogce khir hop chit c¢6 cong thac (1) hodc
(2) dudi day:

Cong thic (1): (H-(CF2)m-COO),M!

trong d6 m nam trong khoang tir 3 dén 19, M! 14 H, nguyén tir kim loai, NR’4
(trong do6 cac RS ¢6 thé gidng hodc khac nhau va mdi RS 12 H hodc nhém hitu co ¢o
tir 1 dén 10 nguyén tir cacbon), imidazol tury ¥ ¢6 phan tir thé, pyridin tiy y ¢6 phan
tir thé, hodc phosphoni tity ¥ ¢6 phan tir thé, va p 1a 1 hodc 2, hodc

Cong thuc (2): (H-(CF2)n-S03)M?

trong d6 n nam trong khoang tir 4 dén 20, M2 13 H, nguyén tir kim loai, NR4
(trong d6 cac R’ ¢6 thé gidng hogc khic nhau va mdi RS 12 H ho#c nhém hitu co ¢6
tir 1 dén 10 nguyén tir cacbon), imidazol tuy y ¢6 phan tr thé, pyridin tiy ¥ c6 phan

tir thé, hodc phosphoni ity ¥ ¢6 phan tr thé, va q1a 1 hodc 2.
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Vi du vé nguyén tir kim loai bao gdm nguyén tit kim loai hoa tri mot hoac
hoa tri hai nhu kim loai kiém (nhom 1) va kim loai kidm thd (nhém 2), ddc biét la
Na, K, hodc Li.

Bén RS c6 thé gidng hodc khac nhau. Mdi R t6t hon 12 H hodc nhéom hitu co
¢6 tir 1 dén 10 nguyén ti cacbon, t6t hon nita 1a H hoic nhém hitu co ¢é tr 1 dén 4
nguyén tir cacbon.

Trong cong thirc (1), m ¢6 thé ndm trong khoang tir 5 dén 11.

Trong cong thirc (2), n ¢6 thé nim trong khoang tir 6 dén 12.

PTFE duoc san xuét bang cach st dung chét hoat dong bé mat hydrocacbon
¢6 thé 1a bot PTFE thu dugc bang cach sir dung chit hoat dong bé mit hydrocacbon.

PTFE ¢6 thé 1a PTFE nhu homo PTFE va PTFE dugc cai bién duge mo ta
trong phuong phap san xuét hé phan tdn trong nude cua PTFE tinh khiét.

Trong phuong phdp san xuft than dtc theo sang ché, vi du vé phuong phéap
loai bo hodc khtr hop chét c6 cong thue (1) hodc (2) bao gdm viéc gia nhiét va flo
hoéa.

Phuong phap gia nhiét khéng bi gi6i han va c6 thé 1a phuong phap da biét
théng thuong. Nhiét do gia nhiét t6t hon 1a 150°C hodc cao hon. Nhiét do gia nhiét
¢t hon nita 12 160°C hodic cao hon. Nghia 13, buéce loai bo tot hon la bao gbm gia
nhiét & nhiét do bing 160°C hodc cao hon. Nhiét do gia nhiét t5t hon nita 1a 170°C
ho#c cao hon, t6t hon nita 1a 180°C ho#c cao hon, con tét hon 1a 200°C hoac cao
hon, tham chi tt hon nita 1a 210°C hodc cao hon, ddc biét tot hon 1a 220°C hoge
cao hon, t&t nhat 12 230°C hozc cao hon.

Hon nita, nhiét d6 gia nhiét tot hon 1a 310°C hodc nho hon, t5t hon nita 1a
300°C ho#c nho hon, 6t hon nita 1a 290°C hodc nho hon, con t&t hon 13 280°C hoac
nho hon, thim chi t6t hon nita 1a 270°C hogc nho hon.

Thoi gian gia nhiét khong bi gi6i han nhung, vi duy, 1 phut hodc cao hon va
24 gid hodc nho hon.

Bude gia nhiét c6 thé di kem budce lam kho. Hop chét c6 cong thirc (1) hodc
(2) hoac hop chét ¢6 cong thitc (7), s& duge mo ta dudi day, duoc khir trong khi lam

kho.
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Phuong phép flo héa c6 thé la phuong phap da biét thong thuong. Vi du vé
chung bao gdm phuong phép cho bot PTFE tiép xtc voi ngudn gbc flo ma tao ra
gbc flo dudi diéu kién flo héa. Vi du vé& ngudn gbc flo bao g6m CoFs, AgFa, UFe,
OF,, NoF,, CF3OF, va halogen florua, nhu IFs, CIF3, va BrFs khac khi flo. Vi phan
ung voi ngudn gbc flo toa nhiét manh, ngudn gbe flo ¢6 thé duoc pha loang bang
khi tro nhu nito.

Noéng do ngudn gbc flo trong hdn hop ngudn gbc flo/khi tro c6 thé nim trong
khoang tir 1 d&n 100 % thé tich nhung tot hon 1a khoang 5 dén khoang 25 % thé tich
do nguy co hoat dong véi flo tinh khiét cao. Trong trudng hop nhya polyme dugc
flo hoa c6 sy mAt mau nghiém trong gay ra boi nhiét, hdn hop ngudn gbc flo/khi tro
¢6 thé duoc pha lodng du dé ngan sy gia nhiét qua muc cua polyme dugc flo hoa va
nguy co chay c6 lién quan.

Budc gia nhiét va flo hoa ¢ thé duoc thuc hién két hop va co thé duoc thuc
hién ddng thoi.

Hop chat ¢ cong thie (1) hodc (2) hogc hop chét c6 cong thiac (7), s& duge
mé ta dudi ddy, dugc khir bang cach flo héa.

Phuong phap flo hoa khong bi giéi han va ¢o thé 1a phuong phap da biét
thong thuong. Nhiét d6 flo héa tot hon 14 trén 100°C. Nhiét d flo hoa t6t hon nira
1a 110°C hodic cao hon, t6t hon nita 1a 120°C hodc cao hon, con t6t hon 1a 130°C
hodc cao hon, thdm chi 5t hon nita 1a 150°C hodc cao hon. Hon nita, nhiét do flo
hoa dic biét t6t hon 13 170°C hodc cao hon, 5t hon nita 12 180°C hodc cao hon, con
&t hon 14 200°C hodc cao hon, thdm chi &t hon nita 1a 210°C hodc cao hon, dac
biét tét hon 12 220°C hogc cao hon, tét nhét 1a 230°C hogc cao hon. Hon nifa, nhiét
d6 flo hoa t6t hon 1a 310°C hozc nho hon, 6t hon nita 1a 300°C hoac nho hon, tt
hon nita 1 290°C hodc nho hon, con tt hon 1a 280°C hoge nho hon, thim chi tt
hon nita 13 270°C hodc nhé hon, déc biét tot hon 1a 250°C hodc nho hon, t6t nhat la
240°C hozc nho hon.

Thoi gian flo hoa khong bi gi6i han nhung, vi du, 1 phut hodc cao hon va 24
git hodc nho hon.
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Luong ngudn gbe flo dugc bd sung trong flo hoa t6t hon 12 0,5 phéan theo
khdi luong hodc cao hon, t5t hon nita 1a 0,8 phan theo khdi luong hodc cao hon, tt
hon nita 1 1,0 phan theo khdi luong hodc cao hon, trén 100 phan theo khéi luong
ctia PTFE 13 nguyén lidu tho tinh theo nguyén tu flo. Hon nita, luong ngudn gbe flo
duoc bd sung tot hon nita 12 1,6 phén theo khéi luong hodc cao hon, t6t hon nita 12
2,0 phﬁn theo khoi luong hozc cao hon, con tot hon 14 2,5 phﬁn theo khdi luong
hodc cao hon, dic bi€t tdt hon 14 3,0 phﬁn theo khéi lugng hodc cao hon, dédc biét tdt
hon 14 5,0 phan theo khdi lugng hodc cao hon. Hon nita, lugng ngudn gde flo dugce
bd sung tot hon 1a 35,0 ph?ln theo khéi luong hozic nhé hon, tot hon nita 1a 26,0
phén theo khéi luong hodc nho hon, tot hon nita 1a 20,0 phén theo khdi luong hodc
nhé hon, dic biét tét hon 1a 15,0 phan theo khdi lugng hoge nho hon. Luong nho
qua muc clua ngudn gbe flo bd sung co thé din dén loai hozc khir hop chét c6 cong
thie (1) hodc (2) khong ddy du. Hon nita, viéc loai bo hodc khir hop chét khong thé
xac dinh duge c6 thé khong ddy du. Luong 16n qua muc ngudn gde flo duge bd
sung khong cai thién hiéu qua cta flo hoa va do d6 c6 thé 12 khong kinh té.

Tt ca su két hop ctia nhiét do flo hoa va ham luong ctia ngudn gbe flo trong
phuong phép san xuét bot PTFE néu trén ¢6 thé dugc dung cling nhu trong qué trinh
flo hoa trong phuong phap san xuét than dac.

Lo phan tng bét ky dugc chp thiét bi gia nhiét va c6 thé tao ra tiép xtc khi-
chét rdn thoa dang ¢ thé dugc st dung dé flo hdéa ma khong cd vAn dé gi. Pic biét
14, vi du vé chiing bao gbm 10 phan tng tiép xuc khi-chit ran cta loai tAng sdi hodc
loai tur soi.

Phuong phép san xuét than duc theo sang ché chi can bao gdm budc loai bo.

Phuong phéap san xuét than dtc theo sang ché ¢6 thé con bao gdm budc (1a)
tron bot PTFE thu dugc bang cach st dung chét hoat dong bé mit hydrocacbon véi
chit hd tro ép dun, budc (1b) dua hdn hop thu duoc dé duac ép dun bot nhao, budc
(1¢) lam kho chét ép din thu dugc bang cach dic ép dim, va bude (1d) thu than duc
bing céch dbt néng chét ép dun sau khi 1am khd, ngoai bude loai bd. Bude loai bo
¢ thé duge thuc hién sau bude (la) va trude bude (1b), sau bude (1b) va trude

bude (1c), hode sau bude (1d). Trong trudng hop thue hién budc gia nhiét la budc
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loai bo sau bude (1d), nhiét do gia nhit c6 thé trén 310°C va t5t hon 1a 500°C hodc
nho hon.

Hon nita, budce loai bd co thé duogc thuc hién trong bude (1b), bude (lc),
hodc buse (1d). Bude loai bo c6 thé dugce thuc hién nhidu lan. Buéc loai bo co thé
duoc thue hién hai 14n, 3 14n, 4 14n, 5 14n, 6 14n, 7 lan, 8 1an, 9 14n, hozc 10 lan, vi
du. Budc gia nhiét va flo héa c6 thé duge thuc hién két hop va co thé duoc thuc
hién dong thoi.

Theo céch niy, budc loai bo cé thé loai hodc khu hop chét ¢ cong thirc (1)
hodac (2) khoi bot PTFE thu duge bang cach st dung chit hoat dong bé mit
hydrocacbon hodc ¢o6 thé loai ho#c khur hop chét c6 cong thire (1) hodc (2) khoi than
dac duogc tao ra bang cach st dung bot PTFE ma thu dugc bang cach su dung chét
hoat dong bé mat hydrocacbon, trong phuong phap san xuAt than ddc theo sang ché.

Qué trinh duc ép dun bt nhdo c6 thé duge thue hién bang phuong phap da
biét thong thuong, va didu kién dic khuén c6 thé duoc chon twong tng v6i hinh
dang va kich ¢& mong mudn. Qué trinh duc ép dim bt nhdo ¢6 thé duoc thuc hién
khi bd sung chat phu gia thong thuong da bibt nhu chit tao mau va chat don vao bot
PTFE.

Phuong phép san xuét than ddc theo sang ché co thé con bao gdbm budc (2a)
tron bot PTFE thu dugce béng cach st dung chét hoat dong bé mat hydrocacbon véi
chét hd tro ép dun, bude (2b) ép dun va cudn hdn hop thu duge, budc (2¢) lam kho
chét ép dun thu dugc bing cach ép dun va cudn, budce (2d) kéo cang theo mot truc
chét ép dun sau khi kho, buéce (2e) kéo cang theo hai truc nguyén li¢u da kéo cang
theo mot truc, budce (2f) dbt néng nguyén liéu da kéo cang sau khi kéo cang hai truc,
va bude (2g) can san phim da d6t nong thanh nguyén liéu khac, ngoai budce loai bo.
Trong trudng hop nay, bude loai bo c6 thé dugc thuc hién sau budc (2a) va trude
bude (2b), sau bude (2b) va trude bude (2¢), sau bude (2¢) va trude bude (2d), sau
bude (2d) va trude bude (2e), sau budce (2e) va trude bude (2f), hodc sau budce (2f)

va trude bude (2g).
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Hon nfta, budc loai bd co thé duogc thuc hién trong budce (2a), (2b), (2¢), (24),
(2e), (29), hodc (2g). Budc loai bo ¢6 thé duoc thuc hién nhiéu 14n. Budc gia nhiét
v flo héa c6 thé duoc thue hién két hop hodc c6 thé duge thuc hién dong thoi.

Chét hd trg ép dun khong bi gi6i han, va thuong la chit hd tro ép dun da biét
c6 thé dugc st dung. Vidu vé ching bao gém dau hydrocacbon.

Phuong phap san xufit than ddc theo séang ché c6 thé bao gdm budc dic nén
bot PTFE thu dugc bang cach st dung chit hoat dong bé mit hydrocacbon, ngoai
buéc loai bo. Trong truong hop nay, bude loai bo co thé dugc thuc hién trong budc
dtic nén hodc sau bude dic nén. Budce loai bo ¢o thé duoc thuc hién nhiéu l1an. Bude
gia nhiét va flo hoa c6 thé duoc thyc hién két hop.

Trong phuong phap san xuét than dtc theo sang ché, budc loai bo t6t hon 1a
loai 80 % khéi luong hodc cao hon, t5t hon ntta 1a 85 % khéi luong hodc cao hon,
5t hon nita 12 90 % khdi luong hodc cao hon, con t6t hon 13 95 % khéi lugng hodc
cao hon, thidm chi &t hon nita 12 97 % khdi luong hodc cao hon, dac biét tdt hon 1a
98 % khéi luong hodc cao hon, tdt nhét 1a 99 % khoi lugng hodc cao hon, ctia hop
chét c6 cong thie (1) va (2) & trude va sau budc loai bo.

Buéc loai bo t6t hon 1a khir ham lugng cua mdi hop chét c6 cong thie (1) va
(2) trong than dac PTFE can thu dén 500 ppb hodc nho hon, t5t hon nita 1a 200 ppb
hogc nho hon, t8t hon nita 1a 100 ppb hodc nho hon, dac biét t&t hon 1a 50 ppb hodc
nho hon, tdt nhat 1a 25 ppb hodc nho hon, so v6i PTFE.

Nhu duoc mé ta & trén, qua trinh flo hoa & nhiét d6 cu thé 12 mot trong sb céc
phuong 4n uu tién cua phuong phép loai bo hodc khir hop chit c6 cong thirc (1)
hodc (2).

Nghia 13, sang ché ciing dé xut phuong phap san xuét PTFE tinh ché, trong
d6 phuong phap nay bao gbm budc: loai bo hode khir hop chét c6 cong thie (1)
hodc (2) dudi day bing cach dua ngudn goe flo vao tiép xtc voi PTFE thu dugc
bang cach su dung chét hoat dong bé mat hydrocacbon ¢ nhi¢t d6 trén 100°C:

Cong thuc (1): (H-(CF2)m-COO),M!

trong d6 m nam trong khoang tir 3 dén 19, M! 13 H, nguyén ti kim loai, NR34

(trong d6 céc R’ ¢6 thé gibng hodc khac nhau va mdi R5 14 H hodc nhém hitu co co
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tir 1 dén 10 nguyén tir cacbon), imidazol tuy y ¢6 phén tir thé, pyridin tiy ¥ ¢6 phéan
ttr thé, hodc phosphoni tity y ¢6 phin tir thé, va p 1a 1 hodc 2, hodc

Cong thuc (2): (H-(CF2)a-SO3)qM?

trong d6 n nam trong khoang tir 4 dén 20, M2 1a H, nguyén tir kim loai, NR’s
(trong d6 cac R’ c¢6 thé gidng hodc khac nhau va mdi R’ 1a H hodc nhém hitu co ¢é
tir 1 dén 10 nguyén tir cacbon), imidazol tuy y ¢6 phan tit thé, pyridin tuy y ¢o phan
ttr thé, hodc phosphoni tiy ¥ ¢ phan tir thé, va q 1a 1 hodc 2.

Hop chit c6 cong thuc (1) hodc (2) ¢ thé dugc loai hiéu qua bang cach dua
ngudn gbe flo vao tiép xuc (flo hoa) ¢ nhiét d cu thé nhu duge mo ta & trén.

Hon nita, PTFE thu duoc bang cach st dung chét hoat dong bé mat
hydrocacbon ¢6 thé chua tap chit nhu san phdm phan huy cua nguyén liéu duoc su
dung trong phan ung trung hop ctia PTFE khac hop chét c6 cong thic (1) hodc (2)
trong mot s truong hop, nhung tap chit nay ciing ¢ thé duoc loai bd bang cach
dua ngudn gbc flo vao tiép xac & nhiét do cu thé nhu dugc mo ta ¢ trén.

Nhiét do tai d6 ngudn gbe flo duge dua vao tiép xtc la trén 100°C. Nhi¢t do
tai d6 ngudn gbe flo duge dua vao tiép xuc co thé dugc diéu chinh béng phuong
phép da biét thong thudng va t6t hon 1a 110°C hodc cao hon, t5t hon nita 1a 120°C
hodc cao hon, t6t hon ntta 1a 130°C hodc cao hon, con tdt hon 1a 150°C hoic cao
hon, thdm chi tét hon nita 1a 170°C hodc cao hon, t6t hon nita 1a 180°C hodc cao
hon, dic biét tot hon 1a 200°C hodic cao hon. Hon nita, nhiét do tot hon nita 1a
210°C hodic cao hon, dic biét tét hon 1 220°C hoge cao hon, t6t nhat la 230°C hogc
cao hon. Hon nita, nhiét do t6t hon 1a 310°C ho#c nho hon, &t hon nita 1a 300°C
hodc nho hon, t6t hon nita 12 290°C hodc nhd hon, con t6t hon 1a 280°C hoac nhd
hon, thdm chi &t hon nita 1a 270°C hodc nho hon, dac biét tot hon 13 250°C hodc
nho hon, t6t nhét 14 240°C hogc nhé hon.

Trong phuong phdp san xuét nay, tat ca luong cla ngudn gbe flo duoc bd
sung va tit ca su két hop cua nhiét d6 va luong bd sung duge md ta ¢ trén ¢ thé
dugc dung.

Khi dua ngudn gbe flo vao tiép xtc trong phuong phéap san xudt PTFE tinh

ché, cac diéu kién flo hoa khac nhau (nhu loai ngudn gbc flo, lugng ngudn gbc flo
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duoc bd sung, va thoi gian va s6 1an flo héa) dugc md ta trong phuong phap san
xuéit bot PTFE tinh ché va phuong phap san xuat than dic co thé duoc ding mot
cach phu hop. Hon nita, ngoai phuong phép dua ngudn gbc flo vao tiép xc,
phuong phép loai bo nhu gia nhiét va rtra bang nudc hodc dung moi hitu co duge
mb ta trong budc loai bd ¢6 thé duge két hop. Cu the, bude gia nhiét co thé duoc
thuc hién sau budc dua ngudn gbc flo vao tiép xuc dé loai hozc khur hop chat co
cong thie (1) hodc (2). Bude gia nhiét c6 thé con lam giam ham luong cua mdi hop
chét c6 cong thac (1) va (2). Budc gia nhiét cling ¢6 thé con 1am giam ham luong
ctia hop chit c6 cong thue (7). Nhiét do gia nhiét va thoi gian nam trong khoang néu
trén c6 thé duge dung trong budc gia nhiét. Trong phuong phép san xuét PTFE tinh
ché, PTFE thu dugc bang cach st dung chét hoat dong bé mat hydrocacbon ¢6 thé &
dang bdt hodc than duc.

Nhu duoc md ta & trén, qué trinh flo hoa su dung luong nguén gbe flo cu thé
cling 1a mot trong s6 cac phuong 4n duoc uu tién ctia phuong phép loai bo hodc khur
hop chit ¢6 cong thue (1) hodc (2).

Nghia la, sang ché ciing dé xuét phuong phép san xuét PTFE, phuong phéap
nay bao gbm budc: loai bd hogc khir hop chét c6 cong thirc (1) hodc (2) dudi day
bang cach dua PTFE thu duoc bang cach st dung chit hoat dong bé mit
hydrocacbon vao tiép xuc voi ngudn gbe flo, trong d6 lugng ngudn gbc flo dugce bd
sung bang 0,5 phan theo khdi lugng hodc cao hon trén 100 phan theo khéi luong
ctia PTFE tinh theo nguyén tir flo:

Coéng thtce (1): (H-(CF2)m-COO),M!

trong d6 m ndm trong khoang tur 3 dén 19, M! 13 H, nguyén tir kim loai, NR’;
(trong d6 céc R® ¢6 thé gidng hogc khac nhau va mdi R5 12 H hodc nhom hitu co co
tir 1 dén 10 nguyén tir cacbon), imidazol tuy y ¢6 phan tir thé, pyridin tly ¥ c6 phan
tir thé, hodc phosphoni tiy ¥ ¢6 phan tir thé, va p 1a 1 hodc 2, hodc

Cong thitc (2): (H-(CF2)n-SO3)qM?

trong d6 n nam trong khoang tir 4 dén 20, M2 1a H, nguyén tur kim loai, NR4

(trong d6 cac R’ ¢6 thé giong hodc khac nhau va mdi R3 1a H hodc nhém hitu co ¢o
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tir 1 dén 10 nguyén tir cacbon), imidazol tuy y ¢6 phan tir thé, pyridin ty y co phan
ttr thé, hodc phosphoni tity ¥ ¢ phan tir thé, va q 1a 1 hodc 2.

Hop chit c6 cong thire (1) hode (2) c6 thé duge loai hiéu qua bang cach dua
ngudn gdc flo vao tiép xuc (flo hoa) & luong cu thé dugc bb sung.

Hon nita, PTFE thu duoc bﬁng cach st dung chit hoat dong bé mit
hydrocacbon ¢6 thé chua tap chit nhu san phdm phan huy ctia nguyén liéu duge su
dung trong phan (mg tring hop cua PTFE khac hop chét c6 cong thuc (1) hodce (2)
trong mot sb truong hop, nhung tap chét nay cling co thé duoc loai bo béng cach
dwa ngudn gbc flo vao tiép xuc & luong cu thé dugc bd sung.

Luong ngudn gbe flo duge bd sung bang 0,5 phan theo khdi luong hodc cao
hon trén 100 phan theo khéi luong ctia PTFE la nguyén ligu tho tinh theo nguyén tu
flo. Luong ngudn gbe flo duge bd sung tot hon 12 0,8 phan theo khéi luong hozc
cao hon, t&t hon ntta 1a 1,0 phﬁn theo khoi lugng hodc cao hon, tot hon nita 1a 1,6
phe‘in theo khdi luong hodc cao hon, tot hon nita 1a 2,0 phén theo khéi luong hodc
cao hon, t6t hon nita 1a 2,5 ph?m theo khdi luong hodc cao hon, con ot hon 14, 3,0
phén theo khdi luong hodc cao hon, ddc biét tét hon 14 5,0 phﬁn theo khoi lugng
hodc cao hon. Hon nita, lugng ngudn goe flo duoce bd sung t6t hon 1a 35,0 phan theo
khéi luong hodc nho hon, tot hon nita 1a 26,0 phr?m theo khdi luong hodc nhod hon,
t4t hon nita 1a 20,0 phan theo khdi luong hogc nhé hon, ddc bict t5t hon 1a 15,0
phan theo khéi luong hodc nhé hon. lugng nhd qua mic ctia ngudn gbe flo bd sung
¢6 thé din dén loai hodc khir hop chét c6 cong thue (1) hodc (2) khong day dt. Hon
nita, viée loai bd hogc khir hop chit khong thé xéc dinh duoc c6 thé khong day du.
Luong 16n qua mirc cua ngudn gbc flo dugce bd sung khong cai thién higu qua cua
flo héa va do d6 c6 xu hudéng la khong kinh té. Trong phuong phap san xuét nay, tt
ca nhiét do flo hda va tAt ca su két hop cta nhiét d6 va luong bd sung duoc md ta &
trén c6 thé duge dung.

Khi dua ngudn goc flo vao tiép xuc trong phuwong phép san xudt PTFE tinh
ché, céc didu kién khac nhau (nhu loai ngudn gbc flo, nhiét do flo hoa, va thoi gian
va sb 1in flo héa) duoc md ta trong phuong phap san xudt bot PTFE tinh ché va

phuong phap san xuAt than dac co thé duoc dung mdt cach phu hop. Hon nira, ngoai
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phuong phéap dua ngudn gde flo vao tiép xuc, phuong phap loai bo nhu gia nhiét va
rira bang nudc hoac dung moi hitu co dugc md ta trong budce loai bo ¢o thé duoc két
hop. Cu thé, budc gia nhiét co thé dugc thuc hién sau budc dua nguén gbc flo vao
tiép xtic dé loai hogc khir hop chét ¢6 cong thire (1) hodc (2). Bude gia nhiét c6 thé
con lam giam ham lugng cua mdi hop chét ¢6 cong thic (1) va (2). Budc gia nhiét
cling co thé con lam giam ham lugng cua hop chit c6 cong thue (7). Nhiét do gia
nhiét va thoi gian nam trong khoang néu trén co thé duoc dung trong budce gia nhiét.

Trong phuong phdp san xuit PTFE tinh ché, PTFE thu duoc bang cach st
dung chét hoat dong bé mit hydrocacbon ¢6 thé & dang bot hoac than duc.

Duéi day, chét hoat dong bé& mat hydrocacbon s& duge md ta cu thé.

Chét hoat dong bé mat hydrocacbon c6 phan wa nude va phan ky nugc trong
cung phén tir. Cac chét nay c6 thé 1 cation, khong ion hodc anion.

Chét hoat dong bé mait cation thudng c6 phﬁn wa nudc dién tich duong nhu
halogenua amoni dugc alkyl hoa bao gdm bromua amoni duge alkyl héa, va phan
ky nuéc nhu axit béo mach dai.

Chét hoat dong bé miat anion thudng cd phan wa nuéc nhu carboxylat,
sulfonat, hodc sulfat, va phan ky nudce cAu thanh tir cac hydrocacbon mach dai nhu
alkyl.

Chéit hoat dong bé mat khong ion thudong khong ¢6 nhom mang dién va co
phan ky nudc cu thanh tr cac hydrocacbon mach dai. Phin ua nuéc cia chét hoat
dong bé mat khong ion chira nhom chirc tan trong nudc nhu chudi etylen ete thu
dwoc tr qua trinh tring hop véi etylen oxit.

Vi du vé chit hoat dong bé mit khong ion hydrocacbon bao gém
polyoxyetylen alkyl ete, polyoxyetylen alkylphenyl ete, este cua polyoxyetylen
alkyl, este cua sorbitan alkyl, este cta polyoxyetylen sorbitan alkyl, este cua
glyxerol, va dAn xuét ctia chung.

Vi du cu thé vé polyoxyetylen alkyl ete bao gdm polyoxyetylen lauryl ete,
polyoxyetylen xetyl ete, polyoxyetylen stearyl ete, polyoxyetylen oleyl ete, va
polyoxyetylen behenyl ete.
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[Vi du cu thé vé& polyoxyetylen alkylphenyl ete bao gdm polyoxyetylen
nonylphenyl ete va polyoxyetylen octylpheny! ete.

Vi du cu thé vé polyoxyetylen alkyl este bao gébm polyetylen glycol
monolaurat, polyetylen glycol monooleat, va polyetylen glycol monostearat.

Vi du cu thé vé sorbitan alkyl este bao gdm polyoxyetylen sorbitan
monolaurat, polyoxyetylen sorbitan monopalmitat, polyoxyetylen —sorbitan
monostearat, va polyoxyetylen sorbitan monooleat.

Vi du cu thé vé polyoxyetylen sorbitan alkyl este bao gbém polyoxyetylen
sorbitan monolaurat, polyoxyetylen sorbitan monopalmitat, va polyoxyetylen
sorbitan monostearat.

Vi du cu thé vé este cta glyxerol bao gdm glyxerol monomyristat, glyxerol
monostearat, va glyxerol monooleat.

Vi du cu thé vé dan xuit bao gébm polyoxyetylen alkylamin, phan ngung
polyoxyetylen alkylphenyl-formaldehyt, va polyoxyetylen alkyl ete phosphat.

Céc ete va este nay coO thé c6 gia tri HLB nam trong khoang tir 10 dén 18.

Vi du v& chit hoat dong bé mit khong ion hydrocacbon bao gdm Triton(R),
loat Triton(R) X (nhu X15, X45, va X100), loat Tergitol(R) 15-S, loat Tergitol(R)
TMN (nhu TMN-6, TMN-10, va TMN-100), va loat Tergitol(R) L, dugc san xuét
bdi Dow Chemical Company, va loat Pluronic(R) R (nhu 31R1, 17R2, 10RS, va
25R4 (m 1én dén 22 va n lén dén 23), loat T-Det (A138), va loat Iconol(R) TDA
(nhu TDA-6, TDA-9, va TDA-10), duoc san xuit bai BASF SE.

Vi du vé chét hoat dong bé mit anion hydrocacbon bao gém Versatic(R) 10,
c6 s¥n & Resolution Performance Products, va loat Avanel S (nhu S-70 va S-74),
duoc san xuét boi BASF SE.

Vi du vé chét hoat dong bé mit hydrocacbon bao gém chét hoat dong bé mit
anion c6 cong thirc R-L-M', trong d6 R la nhém alkyl mach théang hodc mach nhanh
tuy y ¢ phan tir thé va c¢6 mot nguyén tr cacbon hodc nhiéu hon hodc nhém alkyl
vong tuy y ¢ phan tit thé va c6 ba nguyén tir cacbon hodc nhiéu hon va c6 thé chira
di vong hoéa tri mot hodc hoa tri hai hodc ¢o thé tao ra vong trong trudng hop co ba

nguyén tu cacbon hodc nhiéu hon, L 1a -ArSOs", -SO37, -SOs-, -PO5’, hodc -COO",
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M! 1a H, nguyén tir kim loai, NR%s (trong d6 cac R’ c¢6 thé giéng hodc khac nhau va
mdi RS 1a H hodic nhém hitu co c6 tir 1 dén 10 nguyén tir cacbon), imidazol tiy y €6
phin tir thé, pyridin tiy ¥ ¢6 phan tir thé, hodc phosphoni tly ¥ ¢6 phén tir thé, va -
ArSOs™ la aryl sulfonat.

Pic biét la, vi du vé chiing bao gém chéat hoat d(f)ng'bé mat anion c6 cong
thite CHs-(CHa)n-L-M, trong d6 n 1a s6 nguyén nim trong khoang tir 6 dén 17, va L
va M nhu duge md ta & trén.

Hdn hop chét hoat dong bé mit anion trong d6 R 12 nhom alkyl c6 nguyén tu
cacbon nim trong khoang tir 12 dén 16, va L 1a sulfat hodc natri dodexyl sulfat
(SDS) cling co thé duoc str dung.

Vi du vé chét hoat ddng bé mat hydrocacbon cling bao g6n1 chit hoat dong
b3 mit anion c6 cong thitc R® (-L-M'), trong d6 R® la nhém alkylen mach thing
ho#c mach nhanh tuy y ¢ phan ttr thé va c6 mot nguyén tir cacbon hodc nhiéu hon
hodc nhom alkylen vong tuy y ¢6 phan tir thé va c6 ba nguyén tir cacbon hodc nhiéu
hon va ¢6 thé chira di vong héa tri mdt hodc hoa tri hai hodc ¢6 thé tao ra vong
trong trudng hop c6 ba nguyén tir cacbon hogc nhiéu hon, L 1a -ArSOs", -SO3’, -
SO4-, -POy", hodc -COO", M! 1a H, nguyén tir kim loai, NR®4 (trong.d6 cac RS ¢6 thé
gibng hozc khac nhau va mdi R® 1a H hogc nhém hitu co c6 tr 1 dn 10 nguyén tir
cacbon), imidazol tiy ¥ ¢O phan tir thé, pyridin tuy y ¢6 phan tir thé, hodc phosphoni
tuy y ¢o phan tit thé, va -ArSOs" 1a aryl sulfonat.

Vi du vé chét hoat dong bé mit hydrocacbon ciing bao gém chét hoat dong
b& mit anion c6 cong thic R7 (-L-M")s, trong d6 R’ 1a nhom alkylidyn mach thang
hozc mach nhanh tiy y ¢ phan tt thé va ¢ mot nguyén tir cacbon hodc nhiéu hon
hodc nhém alkylidyn vong tuy y ¢ phan tit thé va c6 ba nguyén tr cacbon hoéc
nhidu hon va c6 thé chira di vong hoa tri mot hodc hoa tri hai hodc c¢6 thé tao ra
vong trong trudng hop c6 ba nguyén tir cacbon hodc nhiéu hon, L 12 -ArSOs’, -SOs3",
-SOu4-, -POs, hodc -COO", M! 1a H, nguyén tir kim loai, NRS; (trong d6 cac R’ ¢6
thé gidng hogc khac nhau va mdi R5 12 H hozc nhom hitu co ¢o tir 1 dén 10 nguyén
tr cacbon), imidazol tuy y co phan tir thé, pyridin tuy y co phan tr thé, hozc

phosphoni tuy ¥ ¢6 phan tir thé, va -ArSOs™ 1a aryl sulfonat.
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Vi du vé chit hoat dong bé mit hydrocacbon siloxan duge md ta trong
Silicone Surfactants, R. M. Hill, Marcel Dekker, Inc., ISBN:0-8247-00104. C4u tric
ctia chét hoat dong bé mit siloxan bao gdm phén ky nudc trong va phan ua nudc.
Phin ky nuéc chita mot don vi dihydrocarbyl siloxan hogc nhidu hon, trong d6 céac
phan tir thé trén nguyén tt silicon 14 cac hydrocacbon hoan toan.

Céac chit hoat dong bé mit siloxan nay cé thé duoc coi la cac chét hoat dong
bé mit hydrocacbon theo nghia 1, khi nguyén tir cacbon cia nhom hydrocarbyl c6
thé duoc thé bang halogen nhu flo, nguyén tir cacbon duoc thé hoan toan bang
nguyén tr hydro, nghia 1a, phan tit thé hoa tri mot trén nguyén tir cacbon cua nhém
hydrocarbyl 1a hydro.

Phin wa nuéc cua chat hoat dong bé mit siloxan nay co thé bao g@)m mot
hodc nhidu phan phan cyc chira nhém ion nhu sulfat, sulfonat, phosphonat, este cua
phosphat, carboxylat, cacbonat, sulfosuxinat, taurat (1a axit, mudi hodc este tu do),
phosphin oxit, betain, betain copolyol, va mubdi amoni bac bdn. Phan ky nudc ion c¢é
thé chira nhanh ghép siloxan dugc tao chie ion.

Vi du vé chét hoat dong bé mit siloxan bao gbém polydimetylsiloxan ghép
(met)acrylat, mudi polydimetylsiloxan ghép polyacrylat, va polydimetylsiloxan
ghép amin bac bbn.

Phén phén cyc trong phan wa nudc clia chét hoat dong bé mat siloxan c6 thé
chira polyete nhu polyetylen oxit (PEO) va hdn hop clia polyetylen oxit va propylen
oxit polyete (PEO/PPO); monosacarit va disacarit; va nhom khong ion dugc tao ra
béi di vong tan duge trong nudc nhu pyrolidinon. Ty 1& cla etylen oxit trén
propylen oxit (EO/PO) ¢ thé thay d6i trong hdn hop cla polyetylen oxit va
propylen oxit polyete.

Phdn ua nudc cua chat hoat dong bé mit siloxan c6 thé bao gém td hop cta
phan ion va phan khong ion. Vi du v& phan nay bao gdm polyete hodc ruou
polyhydric duoc tao chirc jon & dau mut hodc dugc tao chirc ngau nhién. Siloxan c6
phﬁn khong ion, nghia 14, chét hoat dong bé mit siloxan khong ion c6 thé duogc wu

tién dé thuc hién sang ché.
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Phan ky nuéc va phin uva nudc trong chu tric ctia chat hoat dong bé mat
siloxan c6 thé duge sip xép & dang polyme hai khéi (AB), polyme ba khéi (ABA)
(trong d6 "B" 1a gbc siloxan trong phén tir), hodc polyme da khéi. Theo cach khac,
chét hoat dong bé mit siloxan c6 thé chira polyme ghép.

Phin mo ta ciia Patent M§ s6 6,841,616 ciing boc 16 cht hoat dong bé mat
siloxan.

Vi du vé chét hoat dong bé mit anion hydrocacbon géc siloxan bao gém
Noveon(R), ¢6 sdn & Lubrizol Advanced Materials, Inc., va silicon SilSense™PE-
100 va silicon SilSense™CA-1, ¢6 san & Consumer Specialties.

Vi du vé chét hoat dong bé mat anion hydrocacbon cling bao gém chét hoat
dong bé mit sulfosuxinat, Lankropol(R) K8300, c6 san & Akzo Nobel Surface
Chemistry LLC.

Vi du vé chit hoat dong bé mit sulfosuxinat hydrocacbon bao gém
diisodexyl natri sulfosuxinat (nhu Emulsogen(R) SB10, ¢6 sdn ¢ Clariant AG) va
diisotridexyl natri sulfosuxinat (nhu Polirol(R) TR/LNA, c6 san & Cesalpinia
Chemicals SpA).

Vi du vé chit hoat dong bé mit hydrocacbon ciing bao gém chét hoat dong
bé mit PolyFox(R) (nhu PolyFox™PF-156A va PolyFox™PF-136A), ¢6 san &
Omnova Solutions, Inc.

Vi du vé chét hoat dong bé mit hydrocacbon cling bao gém chit hoat dong
bé mit c6 cong thic (1) dudi day (s€ duge goi dudi day la chét hoat dong bé mit

(D):

R4
R'—C—R?
3 L
RS —C—X-A

R5

trong d6 m&i R! dén R’ 1a H hogc phén tu thé héa tri mot, trong do6 it nhat

mot trong s6 R! va R3 1a nhém c6 cong thue: -Y-RS, va it nhAt mot trong s6 R? va R
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] nhém ¢6 cong thire: -X-A hodc nhém cé cong thie: -Y-R®; X 14 gidng hodc khéc
& m3i 1An xuét hién va 13 lién két hodc nhom lién két hoa tri hai; 1a giéng hodc khac
& mai 1an xuét hién va la -COOM, -SO3M, hoac -OSOsM (trong dé M la H, nguyén
tir kim loai, NR,, imidazol tuy ¥ c6 phan tir thé, pyridin tiy y c6 phin tir thé, hodc
phosphoni tly ¥ ¢O phan tir thé, va R7 1a H hodc nhém hitu co); Y la gidng hodc
khac & mdi 1An xuét hién va l1a lién két hozc nhom lién két hoa tri hai dugc chon tur
nhém bao gdm -S(=0)2-, -O-, -COO-, -OCO-, -CONRS-, va -NR3CO-; R® 1a H hozc
nhém hitu co; R® 1a giéng hodc khac & mdi 1an xuét hién va 1a nhom alkyl cé hai
nguyén tir cacbon hodc nhiéu hon va tuy y chuia it nhit mot duge chon tir nhém bao
gdm nhém cacbonyl, nhom este, nhom amit, va nhém sulfonyl gilta cac nguyén tu
cachbon-cacbon: va bt ky hai trong s6 R' dén RS c6 thé dugc gén voi nhau d tao ra
vong.

ChAt hoat dong bé mit (1) s& duge md ta.

Trong cong thirc, mdi R dén R° 1a H hogc phén tir thé hoa tri mdt, trong do it
nhit mot trong s6 R! va R* 1a nhém c¢6 cdng thire: _Y-RS, va it nhit mot trong s& R?
va RS 12 nhém c¢6 cong thire: -X-A hodc nhém c6 cong thie: -Y-R®. Bét ky hai trong
6 R! dén RS ¢6 thé duoc ghn voi nhau dé tao ra vong.

Phén tir thé thy v dugc chua trong nhom alkyl 1a R! t6t hon 1a nguyén tir
halogen, nhom alkyl mach thang hodc mach nhanh c6 tir 1 dén 10 nguyén tir cacbon
hozc nhom alkyl vong c6 tu 3 dén 10 nguyén tir cacbon, hodc nhém hydroxy, dac
biét t6t hon 1a nhém metyl hodc nhom etyl.

Nhém alkyl ¢6 vai trd 1& R! t6t hon 1a khéng c6 nhém cacbonyl.

Trong nhém alkyl, 75% nguyén tir hydro hodc it hon dugc gan v6i nguyén tir
cacbon c6 thé duge thé bang nguyén tir halogen, 50% nguyén tir hydro hodc it hon
¢6 thé duoc thé bang nguyén tir halogen, hodc 25% nguyén tu hydro hodc it hon ¢6
thé duoc thé bang nguyén tir halogen, nhung nhém alkyl t6t hon la nhom alkyl
khong halogen hoa khong c6 nguyén tit halogen nhu nguyén ti flo va nguyén ti clo.

Nhom alkyl t6t hon la khong chira phén tir the bét ky.

R! t6t hon 1a nhom alkyl mach thang hozc mach nhanh tuy y c6 phan tir thé

va ¢6 tir 1 dén 10 nguyén t cacbon hodc nhom alkyl vong tuy y 6 phan ti thé va
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6 tir 3 dén 10 nguyén tir cacbon, t8t hon nita 1a nhém alkyl mach thang hodc mach
nhénh khong c6 nhém cacbonyl va c6 tir 1 dén 10 nguyén tir cacbon hodc nhém
alkyl vong khong c6 nhom cacbonyl va co tir 3 dén 10 nguyén tr cacbon, t5t hon
nita 12 nhém alkyl mach théng hodc mach nhanh khong cé phén tr thé va co tur 1
dén 10 nguyén t& cacbon, con t6t hon 12 nhém alkyl mach thdng hodc mach nhanh
khong c6 phan tit thé va c6 tr 1 dén 3 nguyén tir cacbon, ddc bit t5t hon 12 nhém
metyl (-CHs) hodc nhém etyl (-C2Hs), tt nhat 1a nhém metyl (-CHs).

Phin tir thé héa tri mot t6t hon 1a nhom c6 cong thire: -Y-R®, nhém c6 cong
thite: -X-A, -IL, nhém alkyl Cioo tity ¥ ¢6 phin tir thé, -NH,, -NHR’ (trong d6 R” 1
nhém hitu co), -OH, -COOR’ (trong d6 R? 1a nhom hitu co), hodc -OR? (trong d6 R’
14 nhém hitu co). S6 nguyén tir cacbon trong nhdém alkyl t6t hon la ndm trong
khoang tir 1 dén 10.

RY &t hon 1a nhém alkyl Ci.10 hodic nhém alkyleacbonyl Ci-1o, tot hon nita la
nhom alkyl Ci-4 hodc nhom alkylcacbonyl Ci-4.

Trong cong thue, X la giéng hoac khac & mdi 14n xuét hién va la lién két
hogc nhém lién két héa tri hai.

Khi R® khong chira nhom bt ky trong s6 cac nhom cacbonyl, nhém este,
nhém amit, va nhom sulfonyl, X t6t hon 1a nhém lién két hoa tri hai chura it nhét
mdt nhém dugc chon tir nhém bao gém nhém cacbonyl, nhém este, nhom amit, va
nhom sulfonyl.

X t6t hon 13 nhém lién két hoa tri hai chira it nhat mot lién két duge chon tir
nhém bao gdm nhém -CO-, -S(=0).-, -O-, -COO-, -0OCO-, -S(=0)2-0O-, -O-S(=0)2-,
-CONRS3-, va -NR3CO-, alkylen Ci-10, hodc lién két. R® 1a H ho#c nhom hitu co.

~ R® t4t hon 1a H hodc nhém hitu co Ci.1o, tt hon nita 1a H hodc nhém hitu co
Ci4, tot hon nita 12 H.

Trong cong thirc, A 1a gidng hodc khac & mdi 1An xuét hién va 12 -COOM, -
SOsM, hoic -OSOsM (trong d6 M la H, nguyén t& kim loai, NR’4, imidazol tuy y co
phan tt thé, pyridin tiy y ¢6 phan ttr thé, hodc phosphoni tiy y c6 phan tir thé, R7 1a

H hodc nhém hitu co, va bén R7 ¢6 thé gidng hodc khac nhau).
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R tét hon 12 H hodc nhom hitu co Ci.10, tot hon nita 1a H hogc nhém hitu co
Cis.

Vi du v& nguyén tit kim loai bao gdm nguyén tir kim loai héa tri mot hodc
hoa tri hai nhu kim loai kiém (nhom 1) va kim loai kiém thé (nhém 2), va nguyén tir
kim loai t6t hon 12 Na, K, hoac Li.

M tét hon 1a H, nguyén tir kim loai, hodc NR’,, t6t hon nita 1a H, kim loai
kidm (nhém 1), kim loai kiém thé (nhém 2), hodc NRs, t5t hon nita 12 H, Na, K, Li,
hosic NEL, con t6t hon 1a Na, K, hogc NHs, ddc biét 6t hon 1a Na hode NHa, tot nhét
la NHa.

Trong cong thie, Y la giéng hodc khac ¢ mdi lan xuét hién va la nhém lién
két héa tri hai duoc chon tir nhom bao gdm -S(=0)>-, -O-, -COO-, -0CO-, -CONRS-,
va -NR3CO-, hoic lién két, va R® 1a H hogc nhém hitu co.

Y 4t hon 1a lién két hodc nhom lién két hoa tri hai duge chon tir nhém bao
gdm -0-, -COO-, -0CO-, -CONR®-, va -NR*CO-, t6t hon nita 1a lién két hodc nhom
lién két hoa tri hai duoc chon tir nhém bao gém -COO- va -OCO-.

R® t6t hon 13 H hozic nhém hitu co Ci-1o, t6t hon nita 1a H hodc nhém hiru co
C14, tot hon nita 1a H.

Trong cdng thire, RS 1a gibng hogc khac & mdi 14n xuét hién va l1a nhom alkyl
¢4 hai nguyén tir cacbon hodc nhiéu hon va tuy y chta it nhit mot duge chon tir
nhém bao gdm nhém cacbonyl, nhém este, nhom amit, va nhém sulfonyl gitta cac
nguyén tir cacbon-cacbon. S8 nguyén tir cacbon trong nhém hitu co trong RS t6t hon
12 ndm trong khoang tir 2 dén 20, t6t hon nita la nam trong khoang tir 2 dén 10.

Nhom alky! trong RS ¢6 thé chita mét hodc hai hodc nhiéu hon it nhit mot
nhém dugce chon tir nhom bao gém nhom cacbonyl, nhdm este, nhom amit, va nhom
sulfonyl & gifta cac nguyén tur cacbon-cacbon nhung khong chira nhom nay & cac
dau cua nhom alkyl. Trong nhém alkyl trong RS, 75% nguyén ti hydro hogc it hon
dugc gén voéi nguyén tir cacbon 6 thé duoc thé bang nguyén tir halogen, 50%
nguyén tir hydro hogc it hon co thé dugc thé bang nguyén tir halogen, hodc 25%

nguyén tir hydro hogc it hon ¢6 thé duoc thé bang nguyén tir halogen, nhung nhém

43

43/257



43896

alkyl t6t hon 1a nhém alkyl khong halogen hoa khong c6 nguyén tir halogen nhu
nguyén t flo va nguyén tir clo.

R® tt hon 1a

nhém c6 cong thire: -R1°-CO-R',

nhém c6 cong thie: -R'1-COO-R',

nhém c6 cong thic: -R,

nhém c6 cong thie: -R1°-NR3CO-R!, hodc

nhém c¢6 cong thire: -RI%-CONRS-R',

trong d6 R® 1a H hodc nhom hitu co, R'® 1a nhém alkylen, va R!! 1a nhém
alkyl tiry y ¢6 phin tir thé.

R® tét hon nita 1a nhém ¢6 cong thie: -R1°-CO-R!.

R® 6t hon 13 H hozic nhém hitu co Ci-1o, tot hon nita 1a H hodc nhém hitu co
C14, tdt hon nita 1a H.

S nguyén tir cacbon trong nhém alkylen trong R' t6t hon 1a mot hodc nhiéu

hon, t6t hon nita 1a ba hodc nhidu hon, va tét hon 1a 20 hogc nhé hon, t&t hon nita 1a

12 hozc nho hon, t6t hon nita 1a 10 hogc nho hon, déc biét t6t hon 13 8 hodc nhé hon.

Hon nita, s6 nguyén tir cacbon trong nhém alkylen trong R 5t hon 1a ndm trong
khoang tir 1 dén 20, t5t hon nita 12 nim trong khoang tur 1 dén 10, t6t hon nita 1a
nam trong khoang tur 3 dén 10.

S nguyén tir cacbon trong nhém alkyl trong R'' ¢6 thé 1a ndm trong khoang
tir 1 dén 20 va tét hon 12 nim trong khoang tir 1 dén 15, t6t hon nita 12 nim trong
khoang tur 1 dén 12, t&t hon nita 13 nam trong khoang tir 1 dén 10, con tot hon 1a
nam trong khoang tir 1 dén 8, dac biét tot hon 12 nim trong khoang tir 1 dén 6, van
con t6t hon 13 nim trong khoang tir 1 dén 3, dic biét tot hon 1a 1 hodc 2, t0t nhét 1a
1. Hon nita, nhém alkyl trong R!! t6t hon 1a chi chira cacbon bac mét, cacbon bac
hai, va cacbon béc ba, dic biét 6t hon 1a chi chira cacbon bac mot va cacbon bac
hai. Nghia 1, R!! t5t hon 12 nhom metyl, nhom etyl, nhém n-propyl, hogc nhom
isopropyl, t6t nhat 1a nhom metyl.
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Chét hoat dong bé mit (1) t5t hon 1 hop chét ¢6 cong thite (1-1), hop chat co
cong thite (1-2), hodc hop chét c6 cdng thitc (1-3), tot hon nita 1a hop chét c6 cong
thire (1-1) hodc hop chéit c6 cong thic (1-2).

Cong thire (1-1):

R4
RO—Y—C—X-A
R*—C—X-A
R5

trong d6 R3 dén RS, X, A, va Y dugc xac dinh nhu néu trén.

Cong thie (1-2):

R4
6 N
RO —yY—C—X-A
RS —Y—C—X-A
R5

trong d6 R* dén R%, X, A, va Y dugc xéc dinh nhu néu trén.
Cong thtre (1-3):

R4
C 2

R

trong d6 R?, R* d@n R®, X, A, va Y dugc xac dinh nhu néu trén.
Nhom ¢6 cong thie: -X-A tdt hon 1a
-COOM,

-R2COOM,
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-SOsM,

-OSOsM,

-R2S0:M,

-R'20S03M,

-OCO-R!2-COOM,

-0OCO-R2-S03M,,

-OCO-R2-0SOsM

-COO-R2-COOM,

-COO-R2-SO3M,

-COO-R2-0S03M,

-CONRS-R!2-COOM,

-CONR8-R!2-SO3M,

-CONR3-R2-0SO:M,

-NR3CO-R2-COOM,

NR3CO-R!2-SO3M,

NR:CO-R2-0SO3M,

-0S(=0)-R'2-COOM,

-0S(=0)-R!2-SO3M, hodc

-0S(=0)-R>-0SOsM

trong d6 R® va M dugce xé4c dinh nhu néu trén, va R!2 13 nhém alkylen Ci-1o.

Trong nhém alkylen trong R'?, 75% nguyén tir hydro hogc it hon duoc gan
v6i nguyén t& cacbon ¢6 thé duoc thé bang nguyén tir halogen, 50% nguyén tr
hydro hogc it hon co thé duoc thé bang nguyén tr halogen, hodc 25% nguyén tur
hydro ho#c it hon co6 thé dwoc thé bang nguyén tir halogen, nhung nhom alkyl t6t
hon 13 nhém alkylen khong duoc halogen hoa khong c6 nguyén tir halogen nhu
nguyén t flo va nguyén tu clo.

Nhém c6 cong thire: -Y-R® tét hon 1a

nhém c6 cong thie: -R1°-CO-RY,

nhém c6 cong thire: -OCO-R!%-CO-RY,

nhom c6 cong thire: -COO-R'-CO-R',
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nhém c¢6 cong thic: -OCO-R!°-COO-R",

nhém c¢6 nhém c6 cong thire: -COO-R',

nhém c6 cong thie: -NR¥CO-R!0-CO-R', hodc

nhom c6 cong thire: -CONRS-RI-NR8CO-R',

trong d6 R®, R, va R!! dugc xac dinh nhu néu trén.

Trong cong thuec, mdi R* t&t hon 1a H hodc nhém alkyl Ci4 doc lap.

Trong nhém alkyl trong R* va RS, 75% nguyén tir hydro hogc it hon duoc
gén v6i nguyén tir cacbon ¢6 thé duoc thé bang nguyén tir halogen, 50% nguyén tu
hydro hogc it hon ¢6 thé duoc thé bang nguyén tir halogen, hodc 25% nguyén tu
hydro hogc it hon ¢6 thé duoc thé bang nguyén tr halogen, nhung nhom alkyl tét
hon 1a nhém alkyl khong halogen héa khong c6 nguyén ttt halogen nhu nguyén tr
flo va nguyén tr clo.

R3 trong cong thic (1-1) t5t hon 12 H hodc nhom alkyl Ci20 tiy ¥ ¢6 phan tit
thé, t6t hon nita 1a H hogc nhém alkyl C120 khong ¢6 phan tir thé, tbt hon nita la H.

Trong nhom alkyl trong R3, 75% nguyén t hydro hozc it hon dugc gan véi
nguyén tr cacbon ¢ thé duoc thé bang nguyén tir halogen, 50% nguyén tr hydro
hodc it hon c6 thé duoc thé bang nguyén tr halogen, hodc 25% nguyén ti hydro
hoic it hon c6 thé duge thé bang nguyén ti halogen, nhung nhom alkyl &t hon 12
nhém alkyl khong halogen héa khong c¢o nguyén tir halogen nhu nguyén tu flo va
nguyén tt clo.

R? trong cong thire (1-3) t6t hon 1a H, OH, hoic nhém alkyl Cizo tiy ¥ ¢6
phan tir thé, t6t hon nita 1a H, OH, hogc nhém alkyl Ci-20 khong c6 phan tir thé, tt
hon nita 1a H hoac OH.

Trong nhém alkyl trong R2, 75% nguyén tir hydro hodc it hon duoc gan véi
nguyén tir cacbon ¢ thé dugc thé bang nguyén tir halogen, 50% nguyén tir hydro
hodc it hon c6 thé duoc thé bang nguyén tir halogen, hodc 25% nguyén tir hydro
hodc it hon ¢o thé duoc thé bang nguyén tir halogen, nhung nhom alkyl t5t hon 1a
nhém alkyl khong halogen héa khong co nguyén t& halogen nhu nguyén tir flo va

nguyén tur clo.
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ChAt hoat dong bé mat (1) c6b thé dugc tao ra mdt cach thich hop bang
phuong phap san xuit bao gdm: budc (11) thu halogenua axit carboxylic c6 cong
thic:

Ré-COZ

trong d6 R® dugc xac dinh nhu néu trén, va Z la nguyén tir halogen, bang
phan mg ctia axit carboxylic ¢6 cong thirc:

R6-COOH

trong d6 R® duge xac dinh nhu néu trén, v6i chét halogen hoa; va bude (12)

thu hop chét (12) c6 cong thirc:

0 R
RO—C—Z"'—C—X-A
RS —C—X-A

R5

trong d6 R? ¢én R®, X, A, va 7! duge x4ac dinh nhu néu trén, bang cach cho

halogenua axit carboxylic phan ung v6i hop chit c6 cong thic:

R4
Hz''—GC—X-A
R*—C—X-A
R5

trong d6 R3 dén R’, X, va A duoc x4c dinh nhu néu trén, va Z!'' 1a -CHO-, -
O-, hoac -NH-.

R3 trong cong thitc ctia hop chét axit tbt hon 1 -H hozc nhém c6 cong thic: -
Z!'H, trong d6 Z"' duoc xé4c dinh nhu néu trén. Khi R 12 nhém c6 cong thirc: -Z'"H,
nhém ndy phéan tng voi halogenua axit carboxylic trong budc (12), nho do tao ra

nhém c6 cong thire: -Z!-CO-RS, trong d6 RS va Z!! duoc xac dinh nhu néu trén.
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Vi du vé& chét halogen héa dugc su dung trong budc (11) bao gbém oxalyl
clorua, thionyl clorua, dietylamino luu huynh triflorua (DAST), Deoxo-Flo
(deoxyflo), va 1,1,2,2-tetraflo-N,N-dimetyletylamin (TFEDMA).

Z t6t hon 1a F hogc CL, 6t hon nita 1a CL.

D4i voi ty 18 phan tng cta axit carboxylic voi chit halogen héa trong bude
(11), luong chét halogen héa t5t hon 1a ndm trong khoang tir 0,6 dén 5,0 mol, tét
hon nita 1a ndm trong khoang tir 0,8 dén 2,0 mol, so véi 1 mol axit carboxylic, khi
xem xét su cai thién hiéu sut va giam chét thai. Hon nita, Iuong t5t hon 1a nim
trong khoang tir 0,5 dén 10 mol, t&t hon nita 1a nam trong khoang tir 0,6 dén 5,0 mol.

Phan tng trong budc (11) ¢ thé duoc thuc hién trong dung moi. Vi du vé
dung mdi bao gbm este, keton, hydrocacbon thom, ete, hop chat hitu co phan cuc
chira nito, hydrocacbon dugc halogen héa, nitril, pyridin, hoac hén hop ctia chung.

Vi dy vé este bao gdm etyl axetat, butyl axetat, etylen glycol monometyl ete
axetat, va propylen glycol monometyl ete axetat (PGMEA, ciing duge biét 1a 1-
metoxy-2-axetoxypropan). Trong s6 chiing, etyl axetat duoc uu tién.

Vi du vé keton bao gdm axeton, metyl etyl keton, metyl isobutyl keton,
xyclohexanon, va rugu diaxeton. Trong sb chung, axeton dugc uu tién.

Vi du vé& hydrocacbon thom bao gdm benzen, toluen, va xylen. Trong s6
chiing, benzen va toluen ¢6 thé duoc wu tién.

Vi du vé ete bao gdm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong s6 chung, dietyl ete va tetrahydrofuran c6 thé duoc uu tién.

Vi du vé hop chét hitu co phén cuc chira nito bao gdbm N,N-dimetylformamit,
N,N-dimetylaxetamit, ~N-metyl-2-pyrolidon, 2-pyrolidon, va 1,3-dimetyl-2-
imidazolidinon. Trong s chung, N,N-dimetylformamit, N,N-dimetylaxetamit, va
N-metyl-2-pyrolidon c6 thé duoc wu tién.

Vi du vé hydrocacbon dugc halogen hoa bao gém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong sb ching, diclometan va clorofom cé
thé duoc uu tién.

Vi du v& nitril bao gbm axetonitril, propionitril, butyronitril, isobutyronitril,

va benzonitril. Trong sb ching, axetonitril duge uu tién.
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Nhiét do phan tmg trong bude (11) t6t hon la nam trong khoang tir 0 dén
150°C, t6t hon nita 1a ndm trong khoang tir 20 dén 100°C. Hon nita, nhigt d6 phan
tmg t6t hon 1a nam trong khoang tir -78 dén 150°C, t&t hon nita 1a nim trong
khoang tir 0 d&n 100°C.

Ap suét phan ung trong budce (11) t5t hon 12 nam trong khoang tir 0 dén 5
MPa, tot hon nita 1a nam trong khoang tr 0,1 dén 1,0 MPa.

Thoi gian phan tng trong budc (11) t6t hon 1a nim trong khoang tir 0,1 dén
72 gio, t6t hon nita 12 ndm trong khoang tir 0,1 dén 48 gio.

Déi vé6i ty 16 phan timg cua halogenua axit carboxylic v6i hop chét axit trong
bude (12), lugng hop chét axit t6t hon 13 nam trong khoang tir 0,5 dén 10 mol, t6t
hon nita 1a nam trong khoang tir 0,6 dén 5,0 mol, &t hon nita 1a nidm trong khoang
tr 0,8 dén 2,0 mol, so v4i 1 mol halogenua axit carboxylic, khi xem xét su cai thién
hiéu suét va giam chét thai.

Phan ung trong budc (12) 6t hon 13 duoc thuc hién véi sy ¢6 mit cla axit.
Vi du vé axit bao gém axit sulfuric, axit metansulfonic, va axit p-toluensulfonic.
Trong s6 chung, axit sulfuric dugc uu tién.

Luong axit dugc sit dung trong bude (12) tdt hon 14 ndm trong khoang tir
0,00001 dén 1,0 mol, t8t hon nita 12 nam trong khoang tir 0,0001 dén 1,0 mol, tot
hon nita 13 ndm trong khoang tir 0,00005 dén 0,1 mol, dic biét t5t hon 12 ndm trong
khoang tir 0,001 dén 0,1 mol, so v&i 1 mol halogenua axit carboxylic, khi xem xét
sur cai thién hiéu suét va giam chét thai.

Nhiét d6 phan ung trong bude (12) tdt hon 13 ndm trong khoang tir 0 dén
150°C, &t hon nita 4 ndm trong khoang tir 20 dén 100°C.

Ap suét phan tGng trong bude (12) t6t hon 1a ndm trong khoang tir 0 dén 5
MPa, t6t hon nita 1 nam trong khoang tir 0,1 dén 1,0 MPa.

Thoi gian phan ing trong bude (12) tdt hon 12 ndm trong khoang tir 0,1 dén
72 gio, t6t hon nita 1a ndm trong khoang tr 0,1 dén 48 gio.

Chét hoat dong bé mat (1) c6 thé duoc tao ra mot cach thich hop cling bang

phuong phéap san xuét bao gdm: budce (21) thu hop chét (21) ¢6 cong thie:
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R4

2

R'—C—R

RS —GC—7''"—C——(CH,),—COOM
5

R O

trong d6 R! dén R3, Z!, M, va n dugc xac dinh nhu néu trén, bang phan tmg

ctia hop chit (20) c6 cong thic:

R4
R'—G—R?
R*—GC—=2''H

R5

trong d6 R! dén R® dugc xac dinh nhu néu trén, Z'! 1a -CH20-, -O-, hodc -

NH-, véi axit anhydrit c6 cong thie:

0
o= Jo=o0

(CHZ)n

trong dé n la s6 nguyén nim trong khoang tir 1 dén 5.

R? trong cong thirc ctia hop chat (20) t6t hon 13 -H hodc nhém c6 cdng thirc:
-Z"'H, trong d6 Z'! dugc xé4c dinh nhu néu trén. Khi R2 12 nhoém c6 cdng thuc: -
Z'"H, nhém nay phén Gng v6i axit anhydrit trong budc (21), nhd d6 tao ra nhom c6
cong thic: -Z''-CO-(CH2)n-COOM, trong d6 711, M, va n dugc x4c dinh nhu néu
trén. Hop chét (20) ¢6 thé 13 hydroclorua, sulfat, hodc tuong tu mién 1a nd ¢6 cdu
tric co cong thie nay.

Déi véi ty 1 phan tng cia hop chét (20) véi axit anhydrit trong bude (21),
luong axit anhydrit tdt hon 13 ndm trong khoang tir 0,5 dén 10 mol, t6t hon nita 1a

nam trong khoang tir 0,6 dén 5,0 mol, 6t hon nita 12 nAm trong khoang tir 1,2 dén
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10 mol, dac biét tdt hon 13 ndm trong khoang tir 1,6 dén 4,0 mol, so véi 1 mol ctia
hop chit (20), khi xem xét sw cai thién hiéu sudt va giam chét thai.

Phan tng trong budc (21) ¢ thé duoc thuc hién véi sy 6 mét ciia bazo.

Vi du v& bazo bao gébm amin, kali hydroxit, natri hydroxit, va kali cacbonat.

Vi du v& amin bao gém amin bdc ba nhu trimetylamin, trietylamin,
tributylamin, N,N-dimetylanilin, dimetylbenzylamin, va N,N,N',N'-tetrametyl-1,8-
naphtalen diamin, amin thom phtrc hop nhu pyridin, pyrol, uraxil, colidin, va lutidin,
va amin vong nhu 1,8-diaza-bixyclo[5,4,0]-7-undecen va 1,5-diaza-bixyclo[4,3,0]-
5-nonen. Trong sb ching, pyridin hozc trietylamin duoc uu tién.

Nhiét d6 phan ung trong budc (21) t5t hon 12 ndm trong khoang tir 0 dén
150°C, tét hon nita 14 ndm trong khoang tir 20 dén 80°C. Hon nita, nhiét d6 phan
tmg ot hon 1a nam trong khoang tur -78 dén 150°C, t6t hon nita 1a nim trong
khoang tir 0 d&én 100°C.

Ap suét phan ung trong budc (21) t6t hon 1a nam trong khoéng tir 0 dén 5
MPa, t6t hon nita 12 ndm trong khoang tir 0,1 dén 1 MPa.

Thoi gian phan ing trong budc (21) t5t hon 13 nim trong khoang tir 0,1 dén
72 gidy, tbt hon nita 1a ndm trong khoang tir 0,1 dén 48 gio.

Chét hoat dong bé mit (1) co thé dugc tao ra mot cach thich hop cling bang

phuong phéap san xuét bao gdm: budc (31) thu hop chét (31) c6 cong thie:

R”®E o R’
L
RC—N—C—C—OH
R® T ﬁ, C—OH
R®E 0 R

trong d6 R* dén R va R® duoc xac dinh nhu néu trén, bang phan ung cua

este clia axit tartaric ¢6 cong thie:
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O
Py

|

CoHs o)

C
CoHs 0 Cl C—OH

O R
trong d6 R* va RS duoc xac dinh nhu néu trén, v6i amin c6 cong thic:
RRE-NH
trong d6 RS va R® dugc x4c dinh nhu néu trén; va budce (32) thu hop chat (32)

c6 cong thirc:

R®E o R*
.
RS —N—C—C—0S03M
R® T ﬁ C—OSO3M
RE 0 R

trong d6 R* dén R®, R®, va M dugc xéac dinh nhu néu trén, bang cach cho hop

chit (31) phan tGng véi axit closulfonic ¢6 cong thirc:

o\\S P
c”” oM

trong d6 M dugc xac dinh nhu néu trén.

D&i véi ty 1€ phan ung cla este cua axit tartaric v4i amin trong budc (31),
lwrong amin t6t hon 12 nam trong khoang tir 0,5 dén 10 mol, t&t hon nfta 1a nam
trong khoang tir 0,6 dén 5,0 mol, t8t hon nita 1a ndm trong khoang tir 1,2 dén 5 mol,
dac biét t6t hon 1a nam trong khoang tir 1,6 dén 5,0 mol, so véi 1 mol este cla axit
tartaric, khi xem xét sy cai thién hiéu suét va giam chét thai.

Phan tng trong bude (31) cd thé duoc thuc hién trong dung mdi. Dung mdi
t&t hon 1a dung méi hitu co, 8t hon nita 1a ruou, ete, hydrocacbon halogen hoa, hop

chét hitu co phan cuc chira nito, hogc nitril.
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Vi du vé ruou bao gdm metanol, etanol, 1-propanol, va isopropanol.

Vi du vé ete bao gdm tetrahydrofuran, dioxan, va dietylen glycol dietyl ete.

Vi du v& hydrocacbon halogen hoa bao gbm diclometan, dicloetan, clorofom,
clobenzen, va o-diclobenzen.

Vi du v& hop chat hitu co phén cyc chira nito bao g6m N,N-dimetylformamit,
N,N-dimetylaxetamit, ~N-metyl-2-pyrolidon, 2-pyrolidon, va 1,3-dimetyl-2-
imidazolidinon. Trong s6 chung, N,N-dimetylformamit, N,N-dimetylaxetamit, va
N-metyl-2-pyrolidon c6 thé dugc wu tién,

Vi du v& nitril bao gbm axetonitril, propionitril, butyronitril, isobutyronitril,
va benzonitril.

Nhiét d6 phan ung trong budc (31) t&t hon 12 ndm trong khoang tir 0 dén
150°C, t4t hon nita 14 ndm trong khoang tir 20 dén 100°C.

Ap suét phan tng trong bude (31) t6t hon 1a nim trong khoang tir 0 dén 5
MPa, tét hon nita 12 ndm trong khoang tir 0,1 dén 1 MPa.

Thoi gian phan tng trong budce (31) t&t hon 12 nadm trong khoang tir 0,1 dén
72 gidy, tot hon nita 13 nam trong khoang tir 0,1 dén 48 gio.

Péi v6i 3 18 phan tmg cta hop chat (31) véi axit closulfonic trong bude (32),
luong axit closulfonic t6t hon 13 nim trong khoang tir 1,0 dén 50 mol, t6t hon nita 1a
nam trong khoang tir 1,6 dén 20 mol, so v6i 1 mol ctia hop chét (31), khi xem xét sur
cai thién hidu suét va giam chat thai.

Phan tmg trong budc (32) t6t hon 1a duoc thuc hién véi su c6 mit ctia bazo.
Vi du vé bazo bao gém kim loai kiém hydroxit, kim loai kiém thd hydroxit, va amin.
Trong s6 chung, amin co thé duoc uu tién.

Vi duy vé amin trong budc (32) bao gdbm amin bdc ba nhu trimetylamin,
trietylamin, tributylamin, N N-dimetylanilin, dimetylbenzylamin, va N,N,N',N'-
tetrametyl-1,8-naphtalen diamin, amin thom phitc hgp nhu pyridin, pyrol, uraxil,
colidin, va lutidin, va amin vong nhu 1,8-diaza-bixyclo[5,4,0]-7-undecen va 1,5-

diaza-bixyclo[4,3,0]-5-nonen. Trong s6 chung, trietylamin dugc uu tién.
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Luong bazo duge st dung trong budce (32) t5t hon 1a ndm trong khoang tir
0,1 dén 50 mol, tdt hon nita 1a nam trong khoang tur 1,0 dén 20 mol, so véi 1 mol
ctia hop chit (31), khi xem xét su cai thién hiéu suat va giam chét thai.

- Phan tng trong budc (32) ¢ thé duoc thuc hién trong dung moi. Dung moi
t6t hon 13 dung mdi hitu co, tot hon nita 13 dung moi phén cuc khong proton, t5t hon
nita 13 nitril, hydrocacbon halogen hoéa, dimetylsulfoxit, sulfolan, hop chit hitu co
phan cyuc chira nito, hoac ete.

Vi du vé nitril bao gébm axetonitril, propionitril, butyronitril, isobutyronitril,
va benzonitril. Trong s6 chung, axetonitril dugc uu tién.

Vi du vé hydrocacbon halogen héa bao gém diclometan, dicloetan, clorofom,
clobenzen, va o-diclobenzen. Trong s6 chung, diclometan va clorofom c6 thé duoc
uu tién.

Vi du vé hop chit hitu co phan cuc chia nito bao g@)m N,N-dimetylformamit,
N,N-dimetylaxetamit, ~N-metyl-2-pyrolidon, 2-pyrolidon, va  1,3-dimetyl-2-
imidazolidinon. Trong s6 chung, N,N-dimetylformamit, N,N-dimetylaxetamit, va
N-metyl-2-pyrolidon cé thé dugc uu tién.

Vi du v& ete bao gdm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong sb chung, dietyl ete dugc uu tién.

Nhiét d6 phan mg trong budc (32) t&t hon 12 nam trong khoang tir -78 dén
150°C, tbt hon nita la ndm trong khoang tir -78 dén 100°C, tot hon nita 1a ndm trong
khoang tir -20 dén 100°C, dic biét tbt hon 12 ndm trong khoang tir 10 dén 50°C.

Ap suit phan tng trong budce (32) tbt hon 13 ndm trong khoang tir 0 dén 5
MPa, tét hon nita 13 ndm trong khoang tir 0,1 dén 1,0 Pa.

Thoi gian phan Gng trong bude (32) tdt hon 12 ndm trong khoang tur 0,1 dén
72 gidy, tot hon nita 1a nam trong khoang tir 0,1 dén 48 gio.

Chét hoat dong bé mit (1) c6 thé dugc tao ra mdt cach thich hop cling bang

phuong phap san xuét bao gdm: budc (41) thu hop chét (41) ¢6 cong thic:
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C—0—S02—(CH2),—S0OsM

RS —C—0—580,—(CH2)i—S03M

trong d6 R, R® dén R, M, va n dugc xac dinh nhu néu trén, bang phan g

ctia rugu cd cong thue:

R4
R'—C—OH
R®—C—OH

R5

trong d6 R! va R3 dén R’ duoc x4c dinh nhu néu trén, voi axit anhydrit ¢6

cong thuec:

N
/302
HZ)n

@)
os/
22\
(C

trong d6 n la s6 nguyén nam trong khoang tir 1 dén 5.

Déi vé6i ty 18 phan Gng cua rugu véi axit anhydrit trong budce (41), luong axit
anhydrit tot hon 13 nam trong khoang tir 0,5 dén 10 mol, tot hon nita 1a nam trong
khoang tir 0,6 dén 4,0 mol, 5t hon nita 1a nam trong khoang tir 1,2 dén 4,0 mol, dic
biét t6t hon la nam trong khoang tir 1,6 dén 4,0 mol, so v6i 1 mol ruou, khi xem x¢ét
sur cai thién hidu suét va giam chat thai.

Phan tng trong budc (41) co thé dugc thuc hién véi su ¢6 mit cua bazo.

Vi du vé bazo bao gdbm amin, kali hydroxit, natri hydroxit, va kali cacbonat.

Vi du vé& amin bao gdbm amin bic ba nhu trimetylamin, trietylamin,

tributylamin, N,N-dimetylanilin, dimetylbenzylamin, va N,N,N',N'-tetrametyl-1,8-
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naphtalen diamin, amin thom phtc hgp nhu pyridin, pyrol, uraxil, colidin, va lutidin,
va amin vong nhu 1,8-diaza-bixyclo[5,4,0]-7-undecen va 1,5-diaza-bixyclo[4,3,0]-
5-nonen. Trong s& chiing, pyridin hozc trietylamin dugc uu tién.

Nhiét d6 phan tng trong budc (41) t6t hon 1a nim trong khoang tir -78 dén
150°C, t6t hon nita la ndm trong khoang tir 0 dén 150°C, tét hon nita 1a nam trong
khoang tir 0 d&n 100°C, dac biét tét hon 1a ndm trong khoang tir 20 dén 80°C.

Ap sudt phan mg trong budc (41) t6t hon 1a ndm trong khoang tir 0 dén 5
MPa, t&t hon nita 13 nam trong khoang tur 0,1 dén 1 MPa.

Thoi gian phan Gng trong budc (41) t6t hon 13 ndm trong khoang tir 0,1 dén
72 gid, t6t hon nita 13 nam trong khoang tr 0,1 dén 48 gio.

Chét hoat dong bé mat (1) c6 thé duoc tao ra mot cach thich hop cing bang

phuong phap san xuit bao gdm: bude (31) thu hop chét (31) c¢6 cong thuc:

R®E o R
|
Ré—N—C—C—OH
R® T ﬁ C—OH

R®E 0o R°

trong d6 R* dén R® va R® duoc xac dinh nhu néu trén, bang phan ung cla

este clia axit tartaric ¢6 cong thie:

i
CoHs—O0—C—C—OH
CyHs—O0—C—C—0CH

I

O R

trong d6 R* va R® duge xac dinh nhu néu trén, véi amin c¢6 cdng thic:
RRE-NH
trong d6 RS va R® dugc x4c dinh nhu néu trén; va

bude (51) thu hop chat (51) c6 cong thire:
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T 0
R—N—C—C—0—C——(CHy),—COOM
RO —N—GC—C—0—C—(CHz):—COOM

L | |

R®E 0 R 0

trong d6 R* dén R®, R®, M, va n dugc xac dinh nhu néu trén, béng cach cho
hop chét (31) phan ing voi axit anhydrit ¢6 cong thire:

N
—C C—0
/

(C H2)n

0]

trong d6 n 14 sd nguyén nam trong khoang tir 1 dén 5.

D41 véi ty 1 phan tng cha hop chat (31) véi axit anhydrit trong bude (51),
luong axit anhydrit t5t hon 1a nam trong khoang tir 0,5 dn 10 mol, t6t hon nita 1a
nam trong khoang tir 0,6 dén 4,0 mol, t6t hon nita la nam trong khoang tir 1,2 dén
4,0 mol, dac biét t5t hon 1a nam trong khoang tir 1,6 dén 4,0 mol, so v&i 1 mol cua
hop chét (31), khi xem xét su cai thién higu sudt va giam chét thai.

Phan tng trong budce (51) ¢o thé duoc thuc hién v6i sy c6 mét ctia bazo.

Vi du v& bazo bao gdm amin, kali hydroxit, natri hydroxit, va kali cacbonat.

Vi du vé& amin bao gdbm amin bic ba nhu trimetylamin, trietylamin,
tributylamin, N,N-dimetylanilin, dimetylbenzylamin, va N,N,N',N'-tetrametyl-1,8-
naphtalen diamin, amin thom phtrc hop nhu pyridin, pyrol, uraxil, colidin, va lutidin,
va amin vong nhu 1,8-diaza-bixyclo[5,4,0]-7-undecen va 1,5-diaza-bixyclo[4,3,0]-
5-nonen. Trong s6 chung, pyridin hodc trietylamin dugc uu tién.

Nhiét d6 phan tng trong bude (51) 6t hon la nam trong khoang tir -78 dén
150°C, t5t hon nita 1a ndm trong khoang tir 0 dén 150°C, tét hon nita 1a ndm trong
khoang tir 0 dén 100°C, ddc biét tot hon la ndm trong khoang tir 20 dén 80°C.

Ap suét phan tng trong budc (51) t5t hon 1a nim trong khoang tir 0 dén 5

MPa, tét hon nita 13 nam trong khoang tir 0,1 dén 1 MPa.
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Thoi gian phan Gmg trong budc (51) t5t hon 12 ndm trong khoang tur 0,1 dén
72 gid, tét hon nita 1a ndm trong khoang tir 0,1 dén 48 gis.
Chét hoat dong bé mit (1) c6 thé dugc tao ra mot cach thich hop cling béng

phuong phép san xuét bao gdm: bude (61) thu hop chét (61) c6 cong thue:

I
R®—o0—C—CH
. |
RC—o0 ﬁ CH

0

trong d6 R® duge xac dinh nhu néu trén, béng phan ung cua rugu c6 cong
thure:

R¢-OH

trong d6 R® duge xac dinh nhu néu trén, v&i fumarat halogenua; va budce (62)

thu hop chét (62) c6 cong thirc:

I
RO —0—C—CH—0S03X
RC—0—C—CH,

|

O

trong d6 R va X dugc xac dinh nhu néu trén, bang cach cho hop chat (61)
phan tng véi chét sulfonat héa nhu natri bisulfit.

Vi du vé fumarat halogenua duoc sir dung trong budc (61) bao gdm fumaryl
clorua, fumaryl florua, va fumaryl bromua.

D6i v6i ty 1é phan ung cla ruou voi fumarat halogenua trong buée (61),
luong fumarat halogenua t5t hon 13 nam trong khoang tir 0,1 dén 10 mol, t6t hon
nita 12 nam trong khoang tir 0,1 dén 2,0 mol, bt hon nita 12 nim trong khoang tir 0,1
dén 2.0 mol, ddc biét t6t hon 12 ndm trong khoang tir 0,2 dén 0,7 mol, so v6i 1 mol

ruou, khi xem xét su cai thién hi€u suét va giam chat thai.
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Phan Ung trong budc (61) co thé duoc thuc hién trong dung moi. Vi du vé
dung moi bao gbm este, keton, hydrocacbon thom, ete, hop chét hitu co phén cuc
chtra nito, hydrocacbon dugc halogen héa, nitril, pyridin, hodc hdn hop cua ching.

Vi du v& este bao gdm etyl axetat, butyl axetat, etylen glycol monometyl ete
axetat, va propylen glycol monometyl ete axetat (PGMEA, ciing duoc biét 1a 1-
metoxy -2-axetoxypropan). Trong sb ching, etyl axetat dugc uu tién.

Vi du vé& keton bao gdm axeton, metyl etyl keton, metyl isobutyl keton,
xyclohexanon, va ruou diaxeton. Trong s6 chiing, axeton dugc uu tién.

Vi du vé hydrocacbon thom bao gém benzen, toluen, va xylen. Trong )
chuing, benzen va toluen cé thé dugc wu tién.

Vi du vé ete bao gdm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong sb chiing, dietyl ete va tetrahydrofuran c6 thé duoc uu tién.

Vi du v& hop chét hitu co phan cuc chura nito bao gbém N,N-dimetylformamit,
N,N-dimetylaxetamit, N-metyl-2-pyrolidon, 2-pyrolidon, va 1,3-dimetyl-2-
imidazolidinon. Trong sb ching, N,N-dimetylformamit, N,N-dimetylaxetamit, va
N-metyl-2-pyrolidon c6 thé duoc uu tién.

Vi du v& hydrocacbon dugc halogen héa bao gém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong s6 chung, diclometan va clorofom c6
thé duoc uwu tién.

Vi du v& nitril bao gébm axetonitril, propionitril, butyronitril, isobutyronitril,
va benzonitril. Trong s6 ching, axetonitril dugc uu tién.

Nhiét d6 phan tmg trong buéc (61) tét hon 1a ndm trong khoang tir -78 dén
200°C, t6t hon nita 14 ndm trong khoang tir -20 dén 150°C.

Ap suét phan tmg trong budc (61) t5t hon 1a nam trong khoang tir 0 dén 5,0
MPa, tot hon nita 1a nam trong khoang tir 0,1 dén 1,0 MPa.

Thoi gian phan Gng trong bude (61) t5t hon 14 nam trong khoang tir 0,1 dén
72 gid, t6t hon nita 1a nam trong khoang tir 0,1 dén 48 gio.

Trong budce (62), hop chét (62) duoc tao ra bang phan Gng bd sung ctia hop

chét (61) c6 lién két d6i vao chat sulfonat hoa nhu natri bisulfit.
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DPéi véi ty 1é phan Gng cua hop chét (61) véi chét sulfonat héa trong budc
(62), luong chét sulfonat hoa tét hon 13 ndm trong khoang tir 0,5 dén 20,0 mol, tt
hon nita 1a nim trong khoang tir 0,6 dén 10,0 mol, t&t hon nita 1a nam trong khoang
t 0,8 dén 10,0 mol, dic biét ot hon 1a nim trong khoang tr 1,2 dén 10,0 mol, so
v6i 1 mol ciia hop chét (61), khi xem xét su cai thién hi¢u sudt va giam chat thai.

Bude (62) ¢ thé duge thuc hién trong dung moi. Dung moi tét hon 1a dung
mdi tan duoc trong nude, va vi du vé chung bao gém nudc, ruou, ete, va nitril.

Vi du vé rugu bao gbm metanol, etanol, 1-propanol, va isopropanol.

Vi du v ete bao gém tetrahydrofuran, dioxan, va dietylen glycol dietyl ete.

Vi du v& nitril bao gém axetonitril, propionitril, butyronitril, isobutyronitril,
va benzonitril. Trong s ching, axetonitril dugc uu tién.

Nhiét d6 phan Gng trong bude (62) 5t hon 1& ndm trong khoang tur -78 dén
200°C, tét hon nita 12 nim trong khoang tir -20 dén 150°C.

Ap suét phan tmg trong budc (62) t5t hon 1a ndm trong khoang tir 0 dén 5,0
MPa, t5t hon nita 12 nam trong khoang tir 0,1 dén 1,0 MPa.

Thoi gian phén ng trong budc (62) t6t hon 12 ndm trong khoang tir 0,1 dén
72 gid;, t6t hon nita 1a nam trong khoang tir 0,1 dén 48 gio.

Chét hoat dong bé mit (1) c6 thé duoc tao ra mot cach thich hop cling bang
phuong phap san xuét bao gdm: bude (71) thu hop chét (71) c6 cong thiec:

0]

100
11/U\R10’Y\ AA

R CH

1 10
R RC  cH
Y Sy SosogM
0

trong d6 R, R', va Y dugc xéc dinh nhu néu trén, A% 1a -OH hodc -
0SO3M, va M duoc xac dinh nhu néu trén, bang qué trinh este hoa sulfat cta hop

chét (70) c¢6 cong thire:
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O

11/“\R10/Y\ ~OH

CH

11 10
R R CH
0

trong d6 R'%, R, va Y dugc xé4c dinh nhu néu trén.

R

Qua4 trinh este héa sulfat trong budce (71) ¢6 thé duoc thuc hién bang cach
cho hop chét (70) phan tGng voi chét phan tng sulfat hoa. Vi du vé chét phan tng
sulfat héa bao gébm phtc chit Ivu huynh trioxit amin nhu phirc chét luu huynh
trioxit pyridin, phirc chét lvu huynh trioxit trimetylamin, va phirc chat luu huynh
trioxit trietylamin, phtic chét luu huynh trioxit amit nhu phtrc chét luu huynh trioxit
dimetylformamit, axit sulfuric-dixyclohexylcarbodiimit, —axit closulfuric, axit
sulfuric ddm dic, va axit sulfamic. Luong chét phan tng sulfat héa duge st dung t6t
hon 12 ndm trong khoang tr 0,5 dén 10 mol, t5t hon nita 1a nam trong khoang tir 0,5
dén 5 mol, t6t hon nita 1a nam trong khoang tur 0,7 dén 4 mol, so v4i 1 mol cta hop
chét (70). Diéu chinh luong chét phan tmng sulfat hoa duge st dung dé este hoa
sulfat cia mot hodc ca hai nhém -OH chira trong hop chét (20).

Qua trinh este hoa sulfat trong budce (71) ¢6 thé dugc thuc hién trong dung
mdi. Dung moi t5t hon 1a dung mdi hitu co, va vi du vé chung bao gbm ete,
hydrocacbon dugc halogen hoa, hydrocacbon thom, pyridin, dimetylsulfoxit,
sulfolan, va nitril.

Vi du v& ete bao gom dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong s6 ching, dietyl ete va tetrahydrofuran c6 thé dugc uu tién.

Vi du vé& hydrocacbon duoc halogen hoa bao gdm diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong s6 chung, diclometan va clorofom ¢
thé dugc wu tién.

Vi du vé hydrocacbon thom bao gdm benzen, toluen, va xylen. Trong sb

ching, benzen va toluen c6 thé dugc wu tién.
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Vi du vé nitril bao gdm axetonitril, propionitril, butyronitril, isobutyronitril,
va benzonitril. Trong sd chung, axetonitril duge wu tién.

Nhiét d6 este hoa sulfat trong bude (71) t5t hon 1a nim trong khoang tur -78
dén 200°C, tét hon nita 13 ndm trong khoang tir -20 dén 150°C.

Ap suét este hoa sulfat trong budce (71) tdt hon 1a ndm trong khoang tix 0 dén
10 MPa, tét hon nita 1a ndm trong khoang tir 0,1 dén 5 MPa.

Thoi gian este hoa sulfat trong bude (71) t6t hon 1a nam trong khoang tur 0,1
dén 72 gidy, tét hon nita 1a ndm trong khoang tix 0,1 dén 48 gio.

Hop chét (70) c6 thé duoc tao ra ciing bang phuong phap san xuét bao gom:
buéce (101) thu hop chét (101) c6 cong thuc:

OH

100
R CH_ . Y_ _OH
~_ ~R'T en

10
R CH
S
R100 /\CIH \Y/ \OH

OH

trong d6 R'%, R1%, va Y duoc xac dinh nhu néu trén, bang cach hydroxyl hoa

hop chét (100) c6 cong thic:
R100

\/\ 1 O/Y\ _-OH

10

R 100 /\/R\Y/CH\OH

trong d6 R'® va Y duge xac dinh nhu néu trén, va R0 13 nhém alkyl; va
bude (102) thu hop chét (70) bang cach oxy hoa hop chét (101).

Nhém alkyl ¢6 vai trd 1a R1% tao ra R' néu trén ¢ dang R1%-CH>-.

Qua4 trinh hydroxyl hoa trong bude (101) ¢6 thé duoc thuc hién, vi du, bang
phuong phéap (1) cho phép sét (I) phtaloxyanin (Fe(Pc)) va natri borohydrua hoat
dong trén hop chit (100) trong khi oxy, hodc phuong phap (2) cho phép
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isopinocampheylboran (IpcBHz) hoat dong trén hop chét (100), sau d6 oxy hoa hop
chét trung gian (dialkylboran) can thu.

Trong phuong phap (1), sat (IT) phtaloxyanin ¢4 thé duoc sir dung véi luong
béng lugng cua chét xuc tac, nhu luong nam trong khoang ttr 0,001 dén 1,2 mol, so
v6i 1 mol cta hop chat (100).

Trong phuwong phéap (1), natri borohydrua c6 thé dugc st dung véi luong nam
frong khoang tir 0,5 dén 20 mol, so véi 1 mol ctia hop chét (100).

Phan Ung trong phuong phéap (1) cé thé duoc thuc hién trong dung moi.
Dung moi tot hon 1a dung méi hitu co, va vi du vé ching bao gdm ete, hydrocacbon
duoc halogen hoa, hydrocacbon thom, nitril, va hop chét hitu co phan cuc chia nito.

Vi du vé ete bao gdm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong sb chung, dietyl ete va tetrahydrofuran c6 thé duoc wu tién.

Vi du vé hydrocacbon dugc halogen héa bao gém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong s6 ching, diclometan va clorofom cé
thé dugc uu tién.

Vi du vé& hydrocacbon thom bao gdm benzen, toluen, va xylen. Trong s6
chiing, benzen va toluen c6 thé duoc wu tién.

Vi du vé nitril bao gdbm axetonitril, propionitril, butyronitril, isobutyronitril,
va benzonitril. Trong sd chung, axetonitril dugc uu tién.

Vi du vé hop chét hitu co phan cuc chia nito bao gém N,N-dimetylformamit,
N,N-dimetylaxetamit, ~N-metyl-2-pyrolidon, 2-pyrolidon, va 1,3-dimetyl-2-
imidazolidinon. Trong sb ching, N,N-dimetylformamit, N,N-dimetylaxetamit, va
N-metyl-2-pyrolidon c6 thé duoc uru tién.

Nhiét dd phan tng trong phuong phap (1) t5t hon 12 nam trong khoang tur -78
dn 200°C, t6t hon nita 1a nim trong khoang tir 0 dén 150°C.

Ap suét phan Ung trong phuong phap (1) t5t hon 1 nam trong khoang tix 0
dén 5.0 MPa, tot hon nita 14 ndm trong khoang tir 0,1 dén 1,0 MPa.

Thoi gian phan Umg trong phuong phap (1) t5t hon 12 ndm trong khoang tir

0,1 dén 72 gio, tot hon nita la nam trong khoang tr 0,1 dén 48 gio.
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Trong phuong phap (2), isopinocampheylboran c6 thé duoc st dung voi
lugng nam trong khoang tir 0,1 dén 10,0 mol, so véi 1 mol cta hop chét (100).

Phan Gng cua hop chat (100) véi isopinocampheylboran co thé duoc thuc
hién trong dung mdi. Dung moi t6t hon 1a dung mdi hitu co, va vi du vé ching bao
gdm ete, hydrocacbon dugc halogen hoa, va hydrocacbon thom.

Vi du vé ete bao gdm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong sb ching, dietyl ete va tetrahydrofuran co thé duoc wu tién.

Vi du vé& hydrocacbon dugc halogen hda bao gém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong sb chung, diclometan va clorofom c6
thé duoc uu tién.

Vi du vé& hydrocacbon thom bao gdm benzen, toluen, va xylen. Trong s6
ching, benzen va toluen c6 thé duoc wu tién.

Nhiét do phan Gng cua hop chit (100) véi isopinocampheylboran t6t hon 1a
nidm trong khoang tir -78 dén 200°C, t6t hon nira 1a nam trong khoang tir 0 dén
150°C.

Ap suét phan tmg ctia hop chét (100) v6i isopinocampheylboran t5t hon 12 0
dén 5,0 MPa, &t hon nita 12 nim trong khoang tir 0,1 dén 1,0 MPa.

Thoi gian phan tng cta hop chét (100) véi isopinocampheylboran t5t hon 1a
nam trong khoang tir 0,1 dén 72 gid, t6t hon nita 1a nam trong khoang tir 0,1 dén 48
gio.

Qué4 trinh oxy héa trong phuong phap (2) ¢6 thé duoc thuc hién bing cho
phép chit oxy héa hoat dong trén hgp chét trung gian. Vi du vé chét oxy hoa bao
gdm hydro peroxit. Chét oxy héa c6 thé duoc str dung véi luong nam trong khoang
tir 0,7 dén 10 mol so v6i 1 mol chét trung gian.

Qua trinh oxy hoa trong phuong phap (2) c6 thé duoc thuc hién trong dung
mbdi. Vi du vé dung moi bao gdm nudc, metanol, va etanol. Trong sb chung, nudce
duoc uu tién.

Nhiét dd oxy hoa trong phuong phép (2) tét hon 1a ndm trong khoang tir -78
dén 150°C, tét hon nita 12 nam trong khoang tir 0 dén 100°C, tot hon nita la nam

trong khoang tir 10 dén 80°C.
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Ap suit oxy hoa trong phuong phép (2) t6t hon 1a nam trong khoang tir 0 dén
5,0 MPa, t5t hon nita 12 nam trong khoang tur 0,1 dén 1,0 MPa.

Thoi gian oxy hoa trong phuong phap (2) t5t hon 13 nim trong khoang tir 0,1
dén 72 gid, tot hon nita 1a nam trong khoang ti 0,1 dén 48 gio.

Vi du vé phuong phip oxy hoéa hop chét (101) trong bude (102) bao gbm
phuong phap (a) sir dung chét phan umg Jones (CrOs/H2SO4) (su oxy hoa Jones),
phuong phap (b) stt dung Dess-Martin Periodinane (DMP) (s oxy hoa Dess-Martin,
phuong phép (c) sit dung pyridin clochromat (PCC), phuong phép (d) cho phép tay
trang (dung dich chta nude NaOCl nam trong khoang tir 5 dén 6%) dé hoat dong
v61 su ¢6 mét cua hop chét niken nhu NiCly, va phuong phap (e) cho phép thu thé
hydro nhu aldehyt va keton hoat dong vOi sy ¢6 mat cua chét xtc tac nhdm nhu
Al(CH3); va AIJOCH(CHs)z]5 (sur oxy hoa Oppenauer).

Qua4 trinh oxy hoa trong budc (102) co6 thé duoc thuc hién trong dung moi.
Dung moi la nuéc va dung mdi hitu co ¢o thé duoc vu tién, va vi du vé ching bao
gém nuée, keton, ete, hydrocacbon duge halogen hoa, hydrocacbon thom, va nitril.

Vi du v& keton bao gdm axeton, metyl etyl keton, metyl isobutyl keton,
xyclohexanon, va rugu diaxeton. Trong sb chung, axeton dugc uu tién.

Vi du vé ete bao gom dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong s6 chiing, dietyl ete va tetrahydrofuran c6 thé duoc uu tién.

Vi du vé hydrocacbon dugc halogen héa bao gbém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong sb chung, diclometan va clorofom c6
thé duoc uu tién.

Vi du v& hydrocacbon thom bao gbm benzen, toluen, va xylen. Trong sb
chung, benzen va toluen cd thé duoc uu tién.

Vi du v& nitril bao gdm axetonitril, propionitril, butyronitril, isobutyronitril,
va benzonitril. Trong sb chung, axetonitril duoc uru tién.

Nhiét d6 oxy héa trong budc (102) tét hon 1a ndm trong khoang tir -78 dén
200°C va c6 thé duoc chon mot cach thich hop twong tng véi phuong phap duogc

ding.
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Ap suit oxy hoa trong budce (102) t5t hon 12 ndm trong khoang tir 0 dén 5,0
MPa va cé thé duoc chon mot cach thich hop tuwong Gng v6i phuong phap dugc
dung.

Thoi gian oxy hoa trong budc (102) t5t hon 12 ndm trong khoang tir 0,1 dén
72 gio va co thé duoc chon mdt cach thich hop tuong ung voi phuong phap duoc
dung.

Hop chét (70) co thé dugc tao ra cling béng phuong phap san xut bao gom:
bude (201) thu hop chit (70) bang qué trinh oxy hoa bing ozon ctia hgp chét (200)

cb cdng thue:

CR1012

11)LR10/Y\ ~OH

CH

11 10
R RY  cH
\H/ Sy SoH
CR1012

trong @6 R'?, R'!, va Y duoc xac dinh nhu néu trén, va R1! 13 phém hitu co.

R

M3i R 5t hon 1a nhém alkyl c6 tir 1 dén 20 nguyén tir cacbon. Bén R ¢o
thé giéng hodc khac nhau.

Qué trinh oxy héa bing ozon trong budc (201) ¢6 thé duge thyc hién bang
cach cho ozon hoat dong trén hop chét (200), sau d6 xir ly sau bang chét khtr.

Ozon ¢6 thé duoc tao ra bang sy phong dién khong dn trong khi oxy.

Vi du vé chét khir duge st dung dé xir Iy sau bao gSm kém, dimetyl sulfua,
thioure, phosphin. Trong s6 chung, phosphin ¢6 thé dugc uu tién.

Qu4 trinh oxy hda bang ozon trong budc (201) ¢6 thé duoc thuc hién trong
dung méi. Dung mdi t6t hon 13 nudc hodc dung méi hitu co. Vi du vé ching bao
gém nuée, ruou, axit carboxylic, ete, hydrocacbon duogc halogen hoa, va

hydrocacbon thom.
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Vi du vé ruou bao g6m metanol, etanol, 1-propanol, va isopropanol. Trong
s6 chung, metanol va etanol co thé duoc uu tién.

Vi du vé axit carboxylic bao gbm axit axetic va axit propionic. Trong sb
ching, axit axetic dugc wu tién.

Vi du v& ete bao gdm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong sb chiing, dietyl ete va tetrahydrofuran c6 thé dugc uu tién.

Vi du vé hydrocacbon duoc halogen hoéa bao gbdm diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong sb chung, diclometan va clorofom c6
thé duoc vu tién.

Vi du vé& hydrocacbon thom bao gdbm benzen, toluen, va xylen. Trong sb
chuing, benzen va toluen ¢ thé duoc uu tién.

Nhiét @6 oxy hoa bang ozon trong budc (201) t5t hon 13 nim trong khoang tir
78 dén 200°C, tét hon nita 12 ndm trong khoang tir 0 dén 150°C.

Ap suit oxy hoa bang ozon trong budc (201) t6t hon 1a nam trong khoang tur
0 dén 5.0 MPa, tét hon nita 1a ndm trong khoang tix 0,1 dén 1,0 MPa.

Thoi gian oxy hoa bang ozon trong budce (201) t5t hon 14 nam trong khoang
tir 0,1 dén 72 gio, t6t hon nita 1a nam trong khoang tir 0,1 dén 48 gio.

Hop chét (70) c6 thé duogc tao ra cling bang phuong phap san xuét bao gdm:
bude (301) thu hop chét (301) c6 cong thurc:

0
100 N
R \l/CH\Rm/Y\CH/OH

' 10
R cH
-~
R'% /’>CH Y7 oH
0

trong d6 R, R', va Y duoc xac dinh nhu néu trén, bang cach epoxy hoa

hop chat (300) c6 cong thic:
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100

10
R CH
10 /\\/ ~_ ~
R0 N Y OH
trong d6 R'® va Y duoc xac dinh nhu néu trén, va R100 13 nhém alkyl; bude

(302) thu hop chét (302) c6 cong thie:

OH
R!%0 |
R102 \_~ \R10 CH
102 10
R R CH
~
£ cH YT ToH
R
OH

trong d6 R0, R1%, R1Z va Y duoc xac dinh nhu néu trén, bang cach cho hop
chit (301) phan umg véi dialkyl ddng lithi c6 cong thirc:

R!%,CuLi

trong d6 R'2 1a nhém alkyl; va bude (303) thu hop chét (70) bang cach oxy
héa hop chat (302). -

Nhom alkyl c6 vai trd 1a R1% va R'* tao ra R néu trén & dang R'R'2-CH-.

Hai R1% 6 thé giéng hodc khac nhau. Hai R ¢6 thé gibng hogc khac nhau.

Qué4 trinh epoxy hda trong bude (301) co thé duge thuc hién bing cach cho
chét epoxy héa hoat dong trén hop chét (300).

Vi du vé chit epoxy hoa bao gbm peraxit nhu axit metacloperbenzoic (m-
CPBA), axit perbenzoic, hydro peroxit, va tert-butyl hydroperoxit, dimetyldioxiran,
va metyltriflometyldioxiran. Trong s6 chung, peraxit ¢ thé duogc wu tién, va axit
metacloperbenzoic ¢6 thé duoc wu tién hon.

Chét epoxy hoa c6 thé duogc st dung véi luong nam trong khoang tir 0,5 dén
10,0 mol so vé&i 1 mol ctia hop chét (300).

Qué trinh epoxy héa trong budc (301) co thé duogc thuc hién trong dung moi.

Dung mdi t&t hon 13 dung mdi hitu co, va vi du vé chung bao gém keton, ete,
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hydrocacbon dugc halogen héa, hydrocacbon thom, nitril, pyridin, hop chét hitu co
phan cyc chira nito, va dimetylsulfoxit. Trong sb chung diclometan dugc wu tién.

Vi du vé keton bao gdm axeton, metyl etyl keton, metyl isobutyl keton,
xyclohexanon, va rugu diaxeton. Trong s6 chiing, axeton dugc uu tién.

Vi du vé ete bao gdm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong s6 chung, dietyl ete va tetrahydrofuran c6 thé dugc uu tién.

Vi du vé& hydrocacbon dugc halogen héa bao gém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong sb ching, diclometan va clorofom c6
thé duoc wu tién.

Vi du vé& hydrocacbon thom bao gbm benzen, toluen, va xylen. Trong sb
chiing, benzen va toluen cé thé duogc wu tién.

Vi du vé nitril bao gébm axetonitril, propionitril, butyronitril, isobutyronitril,
va benzonitril. Trong sb ching, axetonitril dugc uu tién.

Vi du vé hop chéit hitu co phan cuc chira nito bao gém N,N-dimetylformamit,
N,N-dimetylaxetamit, ~N-metyl-2-pyrolidon, ~2-pyrolidon, va 1,3-dimetyl-2-
imidazolidinon. Trong sb ching, N,N-dimetylformamit, N,N-dimetylaxetamit, va
N-metyl-2-pyrolidon ¢ thé duoc wu tién.

Nhiét d6 epoxy hda trong bude (301) t5t hon 1a ndm trong khoang tir -78 dén
200°C, t4t hon nita 12 nim trong khoang tir -40 dén 150°C.

Ap suét epoxy hda trong bude (301) t5t hon 1a nam trong khoang tir 0 dén
5,0 MPa, t5t hon nita 1a nam trong khoang tr 0,1 dén 1,0 MPa.

Thoi gian epoxy hoa trong budc (301) t5t hon 1a ndm trong khoang tir 0,1
dén 72 gio, t6t hon nita 12 nam trong khoang tir 0,1 dén 48 gio.

Dialkyl dong lithi c6 thé duoc str dung trong bude (302) véi luong ndm trong
khoang tix 0,5 dén 10,0 mol so v6i 1 mol ctia hop chét (301).

Phan tmg trong bude (302) ¢6 thé duoc thuc hién trong dung mdi. Dung moi
t&t hon 1a dung mdi hitu co, va vi du vé chung bao gé)m ete, hydrocacbon duoc
halogen hda, va hydrocacbon thom.

Vi du v& ete bao gom dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol

dietyl ete. Trong s6 chiing, dietyl ete va tetrahydrofuran co thé dugc uu tién.
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Vi du vé hydrocacbon dugc halogen hoa bao gém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong s6 chung, diclometan va clorofom c6
thé duoc wu tién.

Vi du vé& hydrocacbon thom bao gbm benzen, toluen, va xylen. Trong sb
chung, ‘benzen va toluen c6 thé dugc uu tién.

Nhiét d6 phan tng trong bude (302) t5t hon 1a ndm trong khoang tir -78 dén
200°C, t6t hon nita 14 ndm trong khoang tir -40 dén 150°C.

Ap suit phan ung trong budc (302) t5t hon 1a nim trong khoang tir 0 dén 5,0
MPa, t6t hon nita 1a nam trong khoang tr 0,1 dén 1,0 MPa.

Thoi gian phan Gmg trong bude (302) t6t hon 12 nim trong khoéng tir 0,1 dén
72 gio, tot hon nita 1a nam trong khoang tir 0,1 dén 48 gio.

Vi du vé phuong phap oxy hoa hop chat (302) trong budc (303) bao gbdm
phuong phép (a) stt dung chét phan tmg Jones (CrO3/H2804) (su oxy hoéa Jones),
phuong phép (b) st dung Dess-Martin Periodinane (DMP) (su oxy hoa Dess-Martin,
phuong phép (c) st dung pyridin clochromat (PCC), phuong phap (d) cho phép tay
tréng (dung dich chira nuéc NaOCI ndm trong khoang tir 5 dén 6%) dé hoat dong
véi su ¢6 mat cua hop chét niken nhu NiCly, va phuong phép (e) cho phép thu thé
hydro nhu aldehyt va keton dé hoat dong véi sy c6 mit cua chét xic tic nhom nhu
Al(CH3)3 va AIJOCH(CHs)2]3 (sw oxy hoa Oppenauer).

Qua trinh oxy hoa trong bude (303) co thé duogc thuc hién trong dung moi.
Dung mdi la nuéc va dung méi hiru co ¢6 thé dugc wu tién, va vi du vé chiing bao
gém nuée, keton, ruou, ete, hydrocacbon dugc halogen héa, hydrocacbon thom, va
nitril.

Vi du vé keton bao gdm axeton, metyl etyl keton, metyl isobutyl keton,
xyclohexanon, va rugu diaxeton. Trong s6 ching, axeton duoc uu tién.

Vi du vé ruou bao gdm metanol, etanol, 1-propanol, va isopropanol. Trong
sb ching, metanol va etanol c6 thé dugc uu tién.

Vi du v& ete bao gdm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol

dietyl ete. Trong s6 chung, dietyl ete va tetrahydrofuran co thé duoc wu tién.
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Vi du vé& hydrocacbon dugc halogen hoéa bao gém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong sb chung, diclometan va clorofom c6
thé duoc wu tién.

Vi du vé& hydrocacbon thom bao gdm benzen, toluen, va xylen. Trong s6
ching, benzen va toluen c6 thé duoc wu tién.

Vi du vé nitril bao gdm axetonitril, propionitril, butyronitril, isobutyronitril,
va benzonitril. Trong sb ching, axetonitril duoc uu tién.

Nhiét d6 oxy hoa trong bude (303) tét hon 1a ndm trong khoang tir -78 dén
200°C va c6 thé duoc chon mot cach thich hgp tuong tmg véi phuong phap duoc
dung.

Ap suét oxy héa trong budc (303) t5t hon 1a nim trong khoang tir 0 dén 5,0
MPa va cé thé duoc chon mdt cach thich hgp twong tmg véi phuong phap duoc
dung.

Thoi gian oxy hoa trong budc (303) t5t hon 12 ndm trong khoéang tir 0,1 dén
72 gio va co thé duoc chon mot cach thich hop twong mg v6i phuong phap duoc
dung.

Hop chét (70) c6 thé dugc tao ra cling bang phuong phap san xuét bao gdm:
bude (401) thu hop chat (70) bing cach oxy héa hop chat (400) c6 cong thie:

100

R \/\ 10/Y\ ~OH
100 R10 CH

trong d6 R'% va Y dugc xac dinh nhu néu trén, va R 13 nhom alkyl.

Qué trinh oxy hoda trong budc (401) c6 thé duoc thuc hién bang cich cho
chit oxy hoa hoat dong trén hop chét (400) vé6i sy c6 mat ciia nu6e va hop chét
paladi.

Vi du v& chit oxy héa bao gbm mubi ddng hoa tri mot hodc héa tri hai nhu
ddng clorua, ddng axetat, ddng xyanua, va ddng triflometanthiol, mudi st nhu sat
clorua, sat axetat, st Xyanua, sit triflometanthiol, va hexaxyano sit, benzoquinon

nhu  1,4-benzoquinon, 2,3-diclo-5,6-dixyano-1,4-benzoquinon, tetraclo-1,2-
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benzoquinon, va tetraclo-1,4-benzoquinon, H202, MnO2, KMnOa, RuOs4, axit m-
cloperbenzoic, va oxy, hoac hon hop cta ching. Trong sé chung, mudi ddng, mubi
sit, va benzoquinon c6 thé dugc uu tién, va déng clorua, sit clorua, va 1,4-
benzoquinon co thé duoc wu tién hon.

Chét oxy hoéa c6 thé dugc st dung voi lugng ndm trong khoéang tir 0,001 dén
10 mol so véi 1 mol ctia hop chét (400).

Nuée c6 thé duoc stt dung véi luong nam trong khoang tir 0,5 dén 1000 mol
so v&i 1 mol cua hop chat (400).

Vi du vé& hop chat paladi bao gbm paladi diclorua. Hop chét paladi c6 thé
duoc st dung véi luong bang luong clia chat xuc tac, nhu lwong nam trong khoang
tr 0,0001 dén 1,0 mol so vi 1 mol ctia hop chét (400).

Qua trinh oxy hoa trong budc (401) co thé dugc thuc hién trong dung moi.
Vi du vé dung mdi bao gém nudc; este, hydrocacbon béo, hydrocacbon thom, rugu,
axit carboxylic, ete, hydrocacbon dugc halogen héa, hop chét hitu co phéan cyc chira
nito, nitril, dimetylsulfoxit, sulfolan.

Vi du vé este bao gdm etyl axetat, butyl axetat, etylen glycol monometyl ete
axetat, propylen va glycol monometyl ete axetat (PGMEA, cling dugc biét 1a 1-
metoxy -2-axetoxypropan). Trong sb chung, etyl axetat dugc uu tién.

Vidu vé hydrocacbon béo bao gém hexan, xyclohexan, heptan, octan, nonan,
decan, undecan, dodecan, va Xxang diu mo. Trong sb chiing, xyclohexan va heptan
¢6 thé duoc uu tién.

Vi du vé& hydrocacbon thom bao gdm benzen, toluen, va xylen. Trong )
ching, benzen va toluen ¢6 thé duoc wu tién.

Vi du vé rugu bao gdm metanol, etanol, 1-propanol, va isopropanol.

Vi du vé axit carboxylic bao gdm axit axetic va axit propionic. Trong s6
chung, axit axetic dugc uu tién.

Vi du vé ete bao gbm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol

dietyl ete. Trong sb ching, dietyl ete va tetrahydrofuran c6 thé duoc uu tién.
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Vi du vé hydrocacbon dugc halogen hoéa bao gbm diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong sb chung, diclometan va clorofom c6
thé duoc wu tién.

Vi du vé& hop chét hitu co phan cyc chira nito bao gbém N,N-dimetylformamit,
N,N-dimetylaxetamit, N-metyl-2-pyrolidon, 2-pyrolidon, va 1,3-dimetyl-2-
imidazolidinon. Trong s6 ching, N,N-dimetylformamit, N,N-dimetylaxetamit, va
N-metyl-2-pyrolidon c6 thé duoc wu tién.

Vi du v nitril bao gém axetonitril, propionitril, butyronitril, isobutyronitril,
va benzonitril. Trong s ching, axetonitril dugc uu tién.

Nhiét do oxy héa trong budce (401) tét hon 1a nam trong khoang tir -78 dén
200°C, t6t hon nita 1a ndm trong khoang tir -20 dén 150°C.

Ap suat oxy héa trong bude (401) t6t hon 1a nim trong khoéang tir 0 dén 10
MPa, t6t hon nita 1a nam trong khoang tir 0,1 dén 5,0 MPa.

Thoi gian oxy hoa trong budc (401) t5t hon 12 ndm trong khoéang tir 0,1 dén
72 gid, tot hon nita 1a ndm trong khoang tir 0,1 dén 48 gio.

Hop chit (100); hop chét (300), va hop chat (400) ¢6 thé duogc tao ra cling
bang phuwong phap san xuht bao gdm: bude (501) thu hop chét (100) bang cach cho

chét khtr hoat dong trén aldehyt c6 cong thirc:

R100

Y- H
\/\Rm \ﬁ/
0

trong d6 R'° va Y duge x4c dinh nhu néu trén, va R% 13 nhom alkyl.

Trong buéde (501), aldehyt duge dime hoa béng phan tng ghép ddi khit, nho
d6 tao ra hop chit (100), hop chét (300), va hop chét (400). Vi du v& chét khir dugc
str dung trong budc (501) bao gbm samari diiodua, titan diclorua, vanadi triclorua,
titan tetraclorua, bis(xyclooctadien)niken, dong, magie, k&ém, natri, xesi triclorua,
crom oxit, va triphenyltin hydrua. Céc chét khir nay c6 thé duoc st dung két hop.

Luong chit khtr dugc st dung t5t hon 1a ndm trong khoang tir 0,001 dén 10 mol, t6t
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hon nita 14 nam trong khoang tir 0,01 dén 5 mol, t5t hon nira 1 ndm trong khoang tir
0,1 dén 2 mol, so v6i 1 mol aldehyt.

Phan Umg trong budc (501) co thé dugc thuc hién trong dung moi. Dung moi
t6t hon 1a dung méi hitu co, t5t hon nita 1 ete, hydrocacbon halogen hoa, pyridin,
nitril, hodc hydrocacbon thom.

Vi du v& ete bao gdm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong s6 chiing, dietyl ete va tetrahydrofuran c6 thé dugc uu tién.

Vi du vé& hydrocacbon dugc halogen hoa bao gbém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong s6 chung, diclometan va clorofom ¢
thé duoc vu tién.

Vi du vé nitril bao gém axetonitril, propionitril, butyronitril, isobutyronitril,
va benzonitril. Trong sd chung, axetonitril dugc uu tién.

Vi du vé& hydrocacbon thom bao gbm benzen, toluen, va xylen. Trong s6
chung, benzen va toluen c6 thé dugc uu tién.

Phan tmg trong budc (501) 8t hon 13 duge thuc hién véi su ¢6 mét cla ruou.
Vi du vé ruogu bao gdm metanol, etanol, va isopropanol.

Nhiét d6 phan g trong bude (501) tot hon 1 nim trong khoang tir -78 dén
200°C, t&t hon nita 14 ndm trong khoang tir -20 dén 100°C.

Ap suét phan ung trong budce (501) t5t hon 1a nam trong khoang tir 0 dén 5,0
MPa, tét hon nita 12 nadm trong khoang tr 0,1 dén 1,0 MPa.

Thoi gian phén tng trong bude (501) t6t hon 1a nim trong khoang tir 0,1 dén
72 gid, t6t hon nita 13 nam trong khoang tir 0,1 dén 48 gio.

Theo phuong phap san xuét bt ky néu trén, dung moi co thé dugc chung
tach, duoc lam bay hoi, hodc tinh ché sau khi hoan thanh mbi budc, dé ting do tinh
khiét ctia hop chét cAn thu. Hon nita, khi hop chit can thu 1a hop chét trong d6 M la
H, nhu -COOH, -SO3H, va -OSOsH, thi nhém nay ¢6 thé dugc chuyén thanh dang
mudi bing cach tiép xuc véi kiém nhu natri cacbonat va amoniac.

Vi du vé chit hoat dong bé mit hydrocacbon ciing bao gém chét hoat dong
bé mit hydrocacbon ¢6 mot nhém cacbonyl hoac nhiéu hon (tuy nhién, ngoai trur

nhém cacbonyl trong nhém carboxyl).
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Hon nita, chét hoat dong bé mat hydrocacbon ¢6 mot nhém cacbonyl hodc
nhiéu hon (tuy nhién, ngoai trit nhém cacbonyl trong nhom carboxyl) co thé trai qua
xtt Iy gbc hodc xtt Iy oxy hoa. Qua trinh xur ly gbc ¢6 thé 1a qua trinh xir Iy ma tao ra
gbc chat hoat dong bé& mat hydrocacbon ¢6 mdt nhoém cacbonyl hodc nhiéu hon (tuy
nhién, ngoai trir nhém cacbonyl trong nhém carboxyl) va, vi du, qua trinh xtr ly bao
gdm: b sung nudce khir ion va chét hoat dong bé mit hydrocacbon vao 10 phan tmg;
day kin 16 phan tung; thay thé bén trong hé théng bang nito; tang nhiét d6 va p sudt
cta 10 phan mg; va sau d6 dua chét khoi mao phan Ung tring hop vao, sau do
khudy trong thdi gian nhat dinh, giam ap 10 phan tmg dén 4p suét khi quyén, va lam
méat. Qua trinh xir Iy oxy hoa 1a qua trinh x{t ly bao gdm bude bd sung chit oxy héa
vao chét hoat dong bé mit hydrocacbon c6 mdt nhém cacbonyl hodc nhiéu hon (tuy
nhién, ngoai trir nhém cacbonyl trong nhém carboxyl). Vi du v& chat oxy héa bao
gdm oxy, ozon, dung dich hydro peroxit, mangan oxit (IV), kali permanganat, kali
dichromat, axit nitric, va luu huynh dioxit.

Chét hoat dong bé& mit hydrocacbon c6 mdt nhém cacbonyl hodc nhiéu hon
(tuy nhién, ngoai trir nhém cacbonyl trong nhém carboxyl) t6t hon 1a chét hoat dong
bé mit c6 cdng thire:

R-X

trong d6 R 1a nhém hitu co khong chia flo c6 mot nhom cacbonyl hodc
nhidu hon (tuy nhién, ngoai trit nhém cacbonyl trong nhém carboxyl) va c6 tur 1 dén
2000 nguyén tir cacbon, X 1a -0S0:X!, -COOX!, hodc -SOsX' (trong d6 X' 1a H,
nguyén ti kim loai, NR's, imidazol tiry y ¢6 phén tir thé, pyridin ty ¥ c6 phan tir
thé, hosic phosphoni tily y ¢6 phan tir thé, va mdi R' 1a H hodc nhém hitu co va ¢6
thé gibng hozc khic nhau). S8 nguyén tir cacbon trong R tdt hon 1a 500 hodc nho
hon, t&t hon nita 1a 100 hodc nho hon, tot hon nita 14 50 hodc nho hon, con tdt hon
1a 30 hodc nhé hon.

Chét hoat dong bé mit hydrocacbon cu thé 5t hon nita 14 it nht mot chat

duoc chon tir nhom bao gbm: chét hoat dong bé mit (a) c6 cong thirc (a) duéi day:
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R'® R2?—C—R**—0S0,X°

c
| ]
0 0

trong d6 R!? 1a nhém alkyl mach thang hozc mach nhanh c6 mot nguyén tur
cacbon hodc nhidu hon hodc nhém alkyl vong c6 ba nguyén tir cacbon hodc nhiéu
hon, nguyén tir hydro dugc gén v&i nguyén tir cacbon ¢6 thé duoc thé bang nhom
hitu co hda tri mdt chita nhém hydroxy hogc lién két este, nhom alkyl co thé chira
nhém cacbonyl trong trudng hep 6 hai nguyén tir cacbon hoac nhiéu hon va c6 thé
chira di vong héa tri mdt hodc hoa tri hai hodc c6 thé tao ra vong, trong truong hop
¢6 ba nguyén tir cacbon hodc nhiéu hon, mdi R22 va R 1a lién két don doc 1ap hodc
nhém lién két hoa tri hai, R'%, R%, va R3 c6 6 nguyén tir cacbon hogc nhiéu hon
trong tong s6 nguyén tir cacbon, X* 13 H, nguyén tir kim loai, NR*%, imidazol tuy y
¢6 phan tir thé, pyridin‘ ty ¥ ¢6 phan t thé, hozc phosphoni tuy y ¢ phan tir thé,
mdi R* 1a H hodc nhom hitu co va cd thé gidng hogc khac nhau, va bét ky hai trong
sb R12 R22 va R3 ¢6 thé duge gan véi nhau 8 tao ra vong; cht hoat dong bé mat

(b) ¢6 cong thitc (b) dudi dy:
R‘b—o{CRsz 0R3'°)—(0R4b2>f|_—oso3xb
| n P q
0

trong d6 R'® 1a nhém alkyl mach thang hogc mach nhénh tuy ¥ ¢6 phén tir thé
va c6 mot nguyén tir cacbon hodc nhiéu hon hodc nhém alkyl vong tiy y ¢d phan tir
thé va c6 ba nguyén tir cacbon hodc nhidu hon, nhém alkyl ¢6 thé chtra di vong hoa
tri mot hodc hoa tri hai hodc ¢o6 thé tao ra vong, trong trudng hop c6 ba nguyén t
cacbon hozc nhidu hon, mbi R? va R* 1a H hogc phdn tir thé doc lap, R* 1a nhom
alkylen tuy y ¢o phan tir thé va c6 tr 1 dén 10 nguyén tir cacbon, n 1a s6 nguyén
bang 1 hodc cao hon, mdi p va q doc 1ap la sd nguyén bang 0 hogc cao hon, XPla H,
nguyén tit kim loai, NR*, imidazol tlly ¥ c6 phan tir thé, pyridin tiy y c6 phan tit
thé, hodic phosphoni tity ¥ ¢6 phan tir thé, mbi R*® 1a H hodc nhom hitu co va c6 thé

gibng hodc khac nhau, bt ky hai trong s§ RIP, R?, R, va R* c6 thé duoe gin voi
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nhau dé tao ra vong, L 1a lién két don, -CO2-B-*, -OCO-B-*, -CONR®-B-* -
NRSCO-B-*, hoic -CO- (tuy nhién, ngoai trir nhém cacbonyl dugc chira trong -
CO,-B-, -OCO-B-, -CONR®-B-, va -NR®CO-B-), B 1a lién két don hoic nhom
alkylen tiy ¥ c6 phan tir thé va ¢6 tir 1 dén 10 nguyén tr cacbon, R® la H hodc
nhom alkyl tity ¥ ¢6 phan tir thé va c6 tir 1 dén 4 nguyén tir cacbon, va ky hi¢u * 1
bén duoc gin véi -OSO3X® trong cong thire; chét hoat dong bé mit (c) c6 cong thuc
(c) dudi day:

R1 c_C__RZC__C__R3c_Ac

{l

trong d6 R!® 12 nhoém alkyl mach thang hodc mach nhanh c6 mét nguyén tu
cacbon hodc nhiéu hon hozc nhém alkyl vong c6 ba nguyén ti cacbon hozc nhiéu
hon, nguyén ti hydro duoc gén voi nguyén tir cacbon c6 thé dugc thé bang nhom
hitu co hoa tri mot chita nhém hydroxy hodc lién két este, nhom alkyl c6 thé chira
nhém cacbonyl trong trudng hop ¢ hai nguyén tir cacbon hoac nhiéu hon va c6 thé
chira di vong héa tri mot hodc hoa tri hai hodc co thé tao ra vong, trong truong hop
c6 ba nguyén tir cacbon hodc nhidu hon, mdi R2¢ va R¥ 1a lién két don doc 14p hodc
nhom lién két héa tri hai, R'¢, R%, va R¥ ¢6 5 nguyén tir cacbon hoac nhiéu hon
trong téng s6 nguyén tir cacbon, A°® 13 -COOX® hodc -SO3X* (trong d6 X° la H,
nguyén tir kim loai, NR*%, imidazol tly y 6 phan tir thé, pyridin tiy y c6 phan tir
thé, hozc phosphoni tuy y ¢6 phan tir thé, va mdi R* 1a H hodc nhém hitu co va co
thé gidng hodc khac nhau), va bat ky hai trong 6 RI°, R2, va R¥ ¢6 thé dugc gin

v6i nhau d@ tao ra vong; va chét hoat dong bé mat (d) c6 cdng thire (d) dudi day:
| 2d 3d 4d d
R‘d—c—<oR2 ZHOR }—{CR 2>—L—A
I n P q
O

trong d6 R1% 1a nhém alkyl mach thang hodc mach nhénh tuy y ¢6 phén tir thé
va ¢4 mot nguyén tr cacbon hodc nhiéu hon hodc nhém alkyl vong tuy ¥ ¢6 phéan tir
thé va c6 ba nguyén ti cacbon hodc nhiéu hon, nhém alkyl c6 thé chtra di vong hoa

tri mot hodc hoa tri hai hodc co thé tao ra vong, trong truong hop ¢ ba nguyén t
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cacbon hodc nhidu hon, m&i R2 va R* 1a H hogc phan tir thé doc 1ap, R*! 1a nhom
alkylen tuy y cé phan tir thé va co6 tr 1 dén 10 nguyén t& cacbon, n la s6 nguyén
bang 1 hodc cao hon, mdi p va q doc 1ap la sb nguyén bang 1 hodc cao hon, Adla -
SO5X¢ hoiic -COOX! (trong d6 X¢ 1a H, nguyén tir kim loai, NR>%, imidazol tuy y
¢6 phan tir thé, pyridin tuy ¥ ¢6 phan tir thé, hodc phosphoni tuy y c6 phan tir thé, va
mdi R ]a H hodc nhém hitu co va ¢ thé gidng hodc khac nhau), bét ky hai trong
s6 R14 R24 R3¢, va R4 ¢6 thé duge gén v6i nhau dé tao ra vong, L 1a lién két don, -
CO,-B-*, -OCO-B-*, -CONRS.-B-*, NR%CO-B-*, hoac -CO- (tuy nhién, ngoai trir
nhém cacbonyl duge chita trong -CO2-B-, -OCO-B-, -CONR-B-, va -NR*CO-B-),
B 1a lién két don hoic nhém alkylen ty ¥ c6 phin tir thé va c6 tir 1 dén 10 nguyén
tir cacbon, R 13 H hodc nhém alkyl tiry ¥ c6 phan tir thé va c6 tir 1 dén 4 nguyén ttr
cacbon, va ky hiéu * la bén dugc gan v6i Ad trong cong thic.

Chét hoat dong bé mit (a) s& duge mo ta.

Trong cong thuc (a), R!2 13 nhom alkyl mach thédng hodc mach nhanh ¢6 mot
nguyén tir cacbon hodc nhidu hon hodc nhom alkyl vong c¢6 ba nguyén tir cacbon
hodc nhiéu hon.

Nhom alkyl ¢ thé chira nhém cacbonyl (-C(=0)-) gifra hai nguyén tir cacbon
trong trudmg hop c6 ba nguyén tit cacbon hodc nhiéu hon. Hon nita, nhom alkyl c6
thé ciing chira nhoém cacbonyl & d4u mut ctia nhom alkyl trong trudng hop c6 hai
nguyén tir cacbon hodc nhiéu hon. Nghia 13, cdc nhom axyl nhu nhom axetyl co
cong thirc CHz-C(=0)- cling dugc bao gdm trong nhom alkyl.

Hon nita, nhom alkyl co6 thé chira di vong héa tri mot hodc hoa tri hai hodc
cling ¢6 thé tao vong trong truong hop co ba nguyén tir cacbon hodc nhiéu hon. Di
vong tot hon 1a di vong chua no, &t hon nita 1a di vong chua no chira oxy, va vi du
vé chiing bao gdm vong furan. Trong R'2, di vong hoa tri hai c6 thé duoc cheén gifta
hai nguyén tit cacbon, di vong hoa tri hai co thé duoc nim & dau mut va duogc gén
v6i -C(=0)-, hogc di vong hoa tri mot co thé duoc nam & dau mut cua nhém alkyl.

Trong phin md ta nay, "s§ nguyén tit cacbon" ctia nhém alkyl bao gdm sd
nguyén t& cacbon tao ra nhém cacbonyl va s6 nguyén tur cacbon tao ra di vong. Vi

du, nhém c6 cong thire CH3-C(=0)-CHz- ¢6 3 nguyén t cacbon, nhém c6 cong
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thitc CH3-C(=0)-C2H4-C(=0)-C2Hs- ¢6 7 nguyén tir cacbon, va nhom cé cong thue
CH3-C(=0)- ¢6 2 nguyén tir cacbon.

Trong nhém alkyl, nguyén tir hydro dugc gdn véi nguyén tr cacbon cd thé
duoc thébéng nhém chite, nhu nhém hitu co héa tri mdt chira nhom hydroxy (-OH)
hodic lién két este, nhung t5t hon 1a khong duoc thé bang nhém chirc bat ky.

Vf du vé& nhom hitu co hda tri mot chira lién két este bao gém nhém cé cong
thite: -O-C(=0)-R'%'2, trong d6 R1%!? 1a nhém alkyl.

Trong nhém alkyl, 75% nguyén tir hydro hogc it hon duoc gén v6i nguyén tir
cacbon ¢6 thé duoc thé bang nguyén tir halogen, 50% nguyén tr hydro hodc it hon
¢6 thé dugc thé bang nguyén tir halogen, hodc 25% nguyén tit hydro hodc it hon cé
thé duoc thé bing nguyén ti halogen, nhung nhém alkyl ot hon 1a nhém alkyl
khong halogen hoa khong c6 nguyén tir halogen nhu nguyén tir flo va nguyén tr clo.

Trong cong thirc, mdi R?* va R* doc 1ap 1a lién két don hodc nhém lién két
hoa tri hai.

MBi R% va R doc 14p t6t hon 1 lién két don, nhom alkylen mach thang
hodc mach nhdnh c6 mdt nguyén tir cacbon hodc nhiéu hon, hodc nhém alkylen
vong ¢6 ba nguyén tir cacbon hodc nhiéu hon.

Nhém alkylen tao ra R? va R* tt hon 1a khong ¢6 nhom cacbonyl.

Trong nhom alkylen, nguyén tit hydro dugc gin v&i nguyén tir cacbon c6 thé
duoc thé bang nhom chire, nhu nhém hiru co héa tri mot chira nhom hydroxy (-OH)
hoc lién két este, nhung t6t hon 1a khong dugc thé béng nhém chirc bét ky.

Vi du vé& nhém hitu co héa tri mot chira lién két este bao gém nhém cé cong
thire: -0-C(=0)-R1%%, trong d6 R'%* 1a nhom alkyl.

Trong nhém alkylen, 75% nguyén tir hydro hodc it hon duoc gin véi nguyén
tir cacbon c6 thé duge thé bing nguyén tit halogen, 50% nguyén tr hydro hodc it
hon c6 thé duoc thé bing nguyén tir halogen, hodc 25% nguyén tir hydro hodc it
hon c6 thé duge thé bing nguyén tir halogen, nhung nhém alkyl t5t hon 12 nhom
alkylen khong dugc halogen héa khong c6 nguyén tir halogen nhu nguyén tir flo va

nguyén tir clo.
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Rl2, R22 va R c6 6 nguyén tir cacbon hodc nhiéu hon trong tdng sd nguyén
tir cacbon. Téng sb nguyén tir cacbon t6t hon 13 8 hogc nhiéu hon, t6t hon nira 1a 9
hodic nhidu hon, t8t hon nita 1a 10 hodc nhidu hon, va tt hon 14 20 hodc nhiéu hon,
t6t hon nita 1a 18 hodc nhidu hon, tét hon nita 1a 15 hodc nhiéu hon.

BAt ky hai trong s6 R'?, R?, va R** ¢6 thé duoc gén voi nhau d tao ra vong.

Trong cdng thic (a), X* 1a H, nguyén t& kim loai, NR*,4, imidazol tuy y cé
phan tir thé, pyridin tuy ¥ ¢6 phan ttr thé, hodc phosphoni tiy y c6 phan tir thé, mdi
R 13 H hodc nhém hitu co, va bdn R* ¢6 thé giéng hozc khac nhau. Mdi R* 1t
hon 1a H hodc nhém hitu co c6 tir 1 dén 10 nguyeén tir cacbon, tot hon nita 12 H hodc
nhém hitu co ¢6 tir 1 dén 4 nguyén tir cacbon. Vi du v& nguyén tr kim loai bao gbdbm
nguyén tir kim loai hoa tri mét hodc hoa tri hai nhu kim loai kiém (nhom 1) va kim
loai kiém thd (nhom 2), va nguyén tir kim loai t6t hon 1a Na, K, hodc Li.

X2 t8t hon 1a T1, kim loai kiém (nhém 1), kim loai kidm thé (nhém 2), hodc
NR“,, tbt hon nita 1a I, Na, K, Li, hodc NHs dé d& dang hoa tan trong nude, t5t hon
nita 12 Na, K, hoac NH4 dé dé dang hoa tan tiép trong nudc, dac bit tot hon 1a Na
hodc NHy, tét nhat 1a NHy dé d& dang loai bo. Khi X* 1a NHs, kha nang hoa tan cua
chét hoat dong bé mit vao mdi truong chira nude 1a tuyet voi, va thanh phﬁn kim
loai kh6 duy tri trong PTFE hodc san phim cubi cling.

R!# t5t hon 13 nhém alkyl mach thing hogc mach nhanh khong c6 nhém
cacbonyl va cé tur 1 dén 8 nguyén tir cacbon, nhom alkyl vong khong c6 nhém
cacbonyl va cé tu 3 dén 8 nguyén tir cacbon, nhom alkyl mach thing hodc mach
nhéanh chtra tr 1 dén 10 nhém cacbonyl va c6 tir 2 dén 45 nguyén tr cacbon, nhém
alkyl vong chtra nhém cacbonyl va c6 tir 3 dén 45 nguyén ti cacbon, hodc nhom
alkyl c6 tr 3 dén 45 nguyén tt cacbon va chira di vong héa tri mot hodc hoa tri hai.

Hon nita, R!? t5t hon nita 12 nhém c6 cong thire dudi day:

RHa / C R12a

|C|) | n11:3
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trong d6 n'!? 1a s§ nguyén nam trong khoang tir 0 dén 10, R 1a nhom alkyl
mach thing hodc mach nhanh co6 tlr 1 dén 5 nguyén ti cacbon hodc nhom alkyl
vong c6 tir 3 dén 5 nguyén tr cacbon, mbi R'* 1a nhom alkylen ¢6 tir 0 dén 3
nguyén tir cacbon, va R'** ¢6 thé gidng hodc khic nhau khi n''* 12 sb nguyén nim
trong khoang tur 2 dén 10.

n!'a 18t hon 1& sé nguyén ndm trong khoang tir 0 dén 5, t5t hon nita 12 s6
nguyén ndm trong khoang tlr 0 dén 3, t6t hon nita 14 s6 nguyén nam trong khoang tir
1 d&én 3.

Nhém alkyl ¢6 vai tro 1a R'? t8t hon 13 khdng c¢6 nhém cacbonyl. Trong
nhom alkyl ¢6 vai tro 12 R'2, nguyén tir hydro dugc gin v6i nguyén tir cacbon ¢
thé duoc thé bang nhém chie, nhu nhém hitu co hoéa tri mot chira nhém hydroxy (-
OH) hodc lién két este, nhung nhém alkyl tot hon 1a khéng dugc thé bang nhoém
chuc bat ky.

Vi du vé nhom hitu co héa tri mét chira lién két este bao gdm nhém c¢6 cong
thize: -O-C(=0)-R'%2, trong d6 R'** 1a nhém alkyl.

Trong nhém alkyl c6 vai tro 1a R, 75% nguyén tir hydro hodc it hon duoc
gén véi nguyén tir cacbon ¢6 thé duoc thé bang nguyén tir halogen, 50% nguyén tu
hydro hodc it hon ¢6 thé duoc thé bang nguyén tir halogen, hodc 25% nguyén tur
hydro hodc it hon ¢c6 thé duoc thé bang nguyén tir halogen, nhung nhom alkyl tot
hon 13 nhém alkyl khong halogen héa khong c6 nguyén tir halogen nhu nguyén ti
flo va nguyén t clo.

R'?2 ]1a nhom alkylen co tir O dén 3 nguyén tir cacbon. S6 nguyén tir cacbon
t5t hon 1a nam trong khoang tir 1 dén 3.

Nhém alkylen ¢6 vai trd 1a R'? ¢o thé 12 mach thang hodc mach nhanh.

Nhom alkylen c6 vai trd 1a R12* t6t hon 1a khéng ¢6 nhom cacbonyl. R'22 6t
hon nita 12 nhom etylen (-C2Hs-) hodc nhém propylen (-C3Hg-).

Trong nhém alkylen c6 vai trd 1a R'*, nguyén tir hydro duge gén véi nguyén
tir cacbon c6 thé duogc thé bﬁng nhém chtic nhu nhém hitu co hda tri mot chira
nhom hydroxy (-OH) hodc lién két este, nhung nhom alkylen t8t hon 14 khong dugc

thé bang nhém chuc bat ky.
82

82/257



43896

Vi du vé nhém hitu co héa tri mot chira lién két este bao gdm nhom c6 cong
thie: -O-C(=0)-R!%2 trong d6 R'%* 1a nhom alkyl.

Trong nhém alkylen c6 vai tro 1a R'?, 75% nguyén t hydro hodc it hon
duge gin véi nguyén tir cacbon co thé duoc thé bing nguyén tt halogen, 50%
nguyén tu hydro hodc it hon ¢6 thé dugc thé bing nguyén tir halogen, hodc 25%
nguyén tr hydro hodc it hon c6 thé duoc thé bang nguyén tir halogen, nhung nhém
alkylen t6t hon 1a nhom alkylen khdng duge halogen hoa khong c6é nguyén tir
halogen nhu nguyén tir flo va nguyén ti clo.

M3i R2? va R3? doc 1ap t6t hon 1a nhém alkylen khong c¢6 nhém cacbonyl va
c6 mot nguyén tir cacbon hodc nhiéu hon, tt hon nita 1a nhém alkylen khong c6
nhom cacbonyl va c6 tir 1 dén 3 nguyén tir cacbon, St hon nita 1a nhém etylen (-
C,H4-) hodc nhém propylen (-CsHs-).

Vi du vé chét hoat dong bé mit (a) c6 thé bao gém céc chét hoat dong bé mit

dudi day. Trong mdi cong thire, X* duge xac dinh nhu néu trén.

503X /\/\W/Y\O/S%Xa
\
O 0]

_50,X°

O
O
O
O O
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\
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Chét hoat dong bé miit (a) 12 hop chét méi va c6 thé dugce tao ra bang phuong

phép san xudt duéi day lam vi du.

Chéat hoat dong bé mit (a) co thé duoc tao ra bang phuong phap san xuét bao

gbm: bude (11a) thu hop chét (11a) c6 cdng thirc:
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2014 ; da a
R™ "3 Si |C R™—O0E
O
trong d6 R, R212, va E* dugc xéac dinh nhu néu trén, bang phan tng cua hop

chét (10a) c6 cong thuc:

0
N—C—R>**—0FE®

0

trong d6 R3?* dugc xac dinh nhu néu trén, va E* 1a nhom roi chuyén, voi hop
chét lithi va closilan ¢6 cong thirc:

R2012;55-C1

trong d6 mdi R2°'2 dac 1ap 1a nhém alkyl hodc nhém aryl; bude (12a) thu hop

chét (12a) c¢6 cong thic:

R' a|:: RMﬁ—RSa—OEa

O O

trong do R'2, R?12, R3%, va E* duoc xac dinh nhu néu trén, bang cach cho hop

chét (11a) phan tmg véi olefin ¢4 cong thuc:

RS ¢ R21a/
|

O

trong d6 R'* duoc x4c dinh nhu néu trén, va R2!2 13 lién két don hodc nhém

lién két hoa tri hai; budc (13a) thu hop chét (13a) c6 cong thuc:
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R' ﬁ RMﬁ—RSE—OH

O O

trong d6 R'2, R, va R* duogc xéc dinh nhu néu trén, bang cach tich nhom

roi chuyén duge chira trong hop chat (12a); va budce (14a) thu hop chét (14a) co

cong thtc:

R' ﬁ Rm{/\C——R&a—OSOgXa

d !

trong do R!2, R212, R, va X? duoc xac dinh nhu néu trén, bang cach cho hop

chét (13a) phan ng véi axit closulfonic ¢6 cong thire:

O\S /o
CI/ ox®

trong d6 X? dugc xac dinh nhu néu trén.

Khi R!? chira vong furan, vong furan nay c6 thé duoc mé, vi du, bang cach
sit dung axit va chuyén thanh dan xut dicacbonyl. Vi du vé axit bao gom axit
axetic, a%it hydrocloric, va p-toluen sulfon. Trong sb chung, axit axetic dugc wu tién.

Trong bude (11a), hop chat (11a) tot hon la thu dwoc bang cach cho lithi
phan tmg v6i hop chat closilan trade khi xir Iy d8 thu duoc hop chét siloxylithi va
sau d6 cho hop chét siloxylithi phan tng véi hop chét (10a).

E? 12 nhém roi chuyén. Vi du v& nhém 1di chuyén bao gdm nhém tert-
butyldimetylsilyl (TBS), nhém trietylsilyl (TES), nhoém triisopropylsilyl (TIPS),
nhém tert-butyldiphenylsilyl (IBDPS), va nhom benzyl (Bn).

R2!2 {4t hon 1a lién két don hodc nhém alkylen mach thing hogc mach nhanh
¢6 mot nguyén tir cacbon hodc nhiéu hon.

Vi du vé hop chit closilan bao gbm:
&9
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T4t ca phan tng trong budc (11a) co thé duoc thuc hién trong dung moi.
Dung mdi tdt hon 1a dung moéi hitu co, tot hon nita 13 dung moi phan cuc khong
proton, t6t hon nita 1a ete. Vi du vé éte bao gdm etyl metyl ete, dietyl ete,
monoglyme(etylen glycol dimetyl ete), diglyme(dietylen glycol dimetyl ete),
triglyme(trietylen glycol dimetyl ete), tetrahydrofuran, tetraglyme(tetraetylen glycol
dimetyl ete), va crao ete (15-crao-5,18-crao-6). Trong s6 chung, tetrahydrofuran va
dietyl ete c6 thé duge vu tién.

Nhiét do phan uing cta lithi v6i hop chét closilan trong bude (11a) t6t hon 1a
nam trong khoang tir 10 dén 40°C, t6t hon nita 1a nam trong khoang tir 20 dén 30°C.

Nhiét d6 phan tng ctia hop chit siloxylithi véi hgp chét (10a) trong budce
(11a) t6t hon 14 nam trong khoang tir -100 dén 0°C, 5t hon nita 13 nim trong
khoang tir -80 dén -50°C.

Ap suét phan tmg cta lithi v6i hop chit closilan trong budc (11a) t6t hon 1a
ndm trong khoang tir 0,1 dén 5 MPa, t6t hon nita 12 ndm trong khoang tir 0,1 dén 1
MPa.

Ap suét phan tmg cta hop chét siloxylithi v&i hop chit (10a) trong budc
(11a) t6t hon 1a nim trong khoang tir 0,1 dén 5 MPa, t6t hon nita 1a nim trong

khoang tir 0,1 dén 1 MPa.
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Thoi gian phan Gng cua lithi véi hop cht closilan trong bude (11a) tot hon 1a
nam trong khoang t 0,1 dén 72 gio, t5t hon nita 1a nim trong khoang tr 6 dén 10
gio. _

Thoi gian phan tmg cta hop chét siloxylithi véi hop chét (10a) trong budc
(11a) tét hon 1a ndm trong khoang tr 0,1 dén 72 giv, t6t hon nita 1a ndm trong
khoang tir 1 dén 2 gio.

D&i véi ty 16 phan g ctia hop chit (11a) véi olefin trong bude (12a), luong
olefin t&t hon 12 nim trong khoang tir 1 dén 2 mol, t5t hon nita 1a ndm trong khoang
tir 1 dén 1,1 mol, so vé6i 1 mol ctia hgp chét (11a), khi xem xét sy cai thién hig¢u suét
va gidm chét thai.

Phan Ung trong bude (12a) co thé duoc thuc hién trong dung méi véi sur ¢
mit cia mudi thiazoli va bazo.

Vi du vé& mudi thiazoli bao gbém 3-etyl-5-(2-hydroxyetyl)-4-metylthiazoli
bromua va 3-benzyl-5-(2-hydroxyetyl)-4-metylthiazoli clorua.

Vi du v& bazo bao gém 1,8-diazabixyclo[5,4,0]-7-undecen va trietylamin.

Dung mdi t6t hon 1a dung mdi hitu co, tot hon nita 12 dung mdi phan cuc
khéng proton, tot hon nita 1a ruou hodc ete.

Vi du vé rugu bao gdm metanol, etanol, 1-propanol, va isopropanol.

Vi du vé ete bao gébm etyl metyl ete, dietyl ete, monoglyme(etylen glycol
dimetyl ete), diglyme(dietylen glycol dimetyl ete), triglyme(trietylen glycol dimetyl

ete), tetrahydrofuran, tetraglyme(tetraetylen glycol dimetyl ete), va crao ete (15-

crao-5,18-crao-6). Trong s6 ching, tetrahydrofuran va dietyl ete c¢6 thé dugc wu tién.

Nhiét d6 phan Gng trong budc (12a) t5t hon 13 nam trong khoang tir 40 dén
60°C, tbt hon nita 1a ndm trong khoang tix 50 dén 55°C.

Ap suét phan tng trong budc (12a) tdt hon 1a nam trong khoang tur 0,1 dén 5
MPa, t6t hon nita 1a nim trong khoang tir 0,1 dén 1 MPa.

Thoi gian phan ing trong budc (12a) t5t hon 12 nam trong khoang tir 0,1 dén
72 gidy, tot hon nita la ndm trong khoang tlr 6 dén 10 gio.

Phan tmg tach nhom ro1 chuyén trong buée (13a) c¢6 thé dugc thuc hién bang

céach str dung ion florua hodc axit. Vi du vé phwong phap tach nhém roi chuyén bao
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gdm phuong phép st dung axit hydrofloric, phuong phép sir dung phtic chit amin
ctia hydro florua nhu pyridin-nHF va trietylamin-nHF, phuong phap sir dung mudi
vd co nhu xesi florua, kali florua, lithi boroflorua (LiBF4), va amoni florua, va
phuong phap st dung mudi hitu co nhu tetrabutylamoni florua (TBAF).

Phan tmg tach cta nhom roi chuyén trong budc (13a) ¢6 thé duoc thuc hién
trong dung mo6i. Dung moi tbt hon 1a dung mdi hitu co, tot hon nita 1a dung moéi
phén cuc khong proton, tot hon nita 13 ete.

Vi du vé ete bao gdm etyl metyl ete, dietyl ete, monoglyme(etylen glycol
dimetyl ete), diglyme(dietylen glycol dimetyl ete), triglyme(trietylen glycol dimetyl

ete), tetrahydrofuran, tetraglyme(tetraetylen glycol dimetyl ete), va crao ete (15-

crao-5,18-crao-6). Trong s chiing, tetrahydrofuran va dietyl ete 6 thé duoc uu tién,

Nhiét do phan tng trong bude (13a) t5t hon 1a nam trong khoang tir 0 dén
40°C, t6t hon nita 1a 0 dén 20°C.

Ap suit phan tng trong budc (13a) tdt hon 13 nam trong khoang tir 0,1 dén 5
MPa, t6t hon nita 13 nam trong khoang tir 0,1 dén 1 MPa.

Thoi gian phan tmg trong bude (13a) t5t hon 13 nam trong khoang tur 0,1 dén
72 gidy, tbt hon nita 12 ndm trong khoang tir 3 dén 8 gio.

Déi véi ty 1é phan Gng ca hop chat (13a) v6i axit closulfonic trong budc
(14a), lugng axit closulfonic t5t hon 12 ndm trong khoang tur 1 dén 2 mol, tot hon
nita la nim trong khoang tir 1 dén 1,1 mol, so vé6i 1 mol cta hop chét (13a), khi xem
xét su cai thién hiéu suét va giam chét thai.

Phan ng trong budc (14a) t6t hon 13 duogc thuc hién véi sy c6 mat cua bazo.

Vi du vé bazo bao gém kim loai kiém hydroxit, kim loai kiém thd hydroxit, va amin.

Trong s& chiing, amin ¢6 thé duoc wru tién.

Vi du vé& amin trong budc (14a) bao gdbm amin bic ba nhu trimetylamin,
trietylamin, tributylamin, N,N-dimetylanilin, dimetylbenzylamin, va N,N,N',N'-
tetrametyl-1,8-naphtalen diamin, amin thom phtic hop nhu pyridin, pyrol, uraxil,
colidin, va lutidin, va amin vong nhu 1,8-diaza-bixyclo[5,4,0]-7-undecen va 1,5-
diaza-bixyclo[4,3,0]-5-nonen. Trong s6 chung, trietylamin va pyridin c6 thé duogc

uu tién.
92

92/257



43896

Luong bazo duge stt dung trong bude (14a) t5t hon 12 nim trong khoang tur 1
dén 2 mol, t&t hon nita 1a nam trong khoang tir 1 dén 1,1 mol, so v6i 1 mol ctia hop
chét (13a), khi xem xét sy cai thi¢n hi¢u suét va giam chét thai.

Phan g trong budce (14a) cd thé duoc thuc hién trong dung moi phén cuc.
Dung moi tdt hon 1a dung moéi hitu co, tdt hon nita 13 dung mdi phan cuc khong
proton, t6t hon nita 14 ete.

Vi du v& ete bao gdm etyl metyl ete, dietyl ete, monoglyme(etylen glycol
dimetyl ete), diglyme(dietylen glycol dimetyl ete), triglyme(trietylen glycol dimetyl
ete), tetrahydrofuran, tetraglyme(tetractylen glycol dimetyl ete), va crao ete (15-
crao-5,18-crao-6). Trong sb ching, dietyl ete duoc rru tién.

Nhiét d6 phan ing trong budc (14a) t5t hon 1 nam trong khoang tir 0 dén
40°C, t6t hon nita 12 nam trong khoang tr 0 dén 20°C.

Ap suét phan ung trong budce (14a) t5t hon 1a ndm trong khoang tir 0,1 dén 5
MPa, tét hon nita 12 nam trong khoang tir 0,1 dén 1 MPa.

Thoi gian phan Gmg trong budc (14a) t5t hon 12 ndm trong khoang tir 0,1 dén
72 gio, 6t hon nita 1a ndm trong khoang tir 3 dén 12 gio.

Khi phan tmg trong budc (14a) duge thuc hién trong dung méi, dung dich
chtta hop chat (14a) duogc thu sau khi hoan thanh phan Umg. Hop chit (14a) c6 do
tinh khiét cao c6 thé duoc thu bang cach bd sung nudc vao dung dich, sau do dé cb
dinh, sao cho dung dich duoc tach thanh hai pha va thu pha nudc, nho do chung cét
dung méi. Khi hop chét (14a) c6 nhém ¢6 -OSOs3H (nghia 13, khi X 1a H), st dung
dung dich chtra nude kiém nhu dung dich chira nudc natri bicacbonat va nudc
amoniac thay vi nudc cho phép chuyén hoa -OSO3H thanh nhém sulfat.

Dung moi ¢ thé duoc chung tach, duoc lam bay hoi, hoac tinh ché sau khi
hoan thanh mai bude, dé tang dd tinh khiét ca hop chét can thu.

Chét hoat dong bé mit (a) c6 thé duoc tao ra cling bang phuong phap san

xuét bao gdm: budce (21a) thu hop chit (21a) c6 cong thirc:
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I:?1a (’i R24a_C__RBa_OEa

O O

trong d6 R'?, R, va E* duge x4c dinh nhu néu trén, va R?*2 13 lién két don

hodc nhém lién két héa tri hai, bang phan tmg ctia keton c6 cong thirc:

I_._22251 C RSa_OEa

O

trong d6 R3 duge xac dinh nhu néu trén, R*** 1a nhém hitu co hoa tri mot, va

E? 1a nhom rdi chuyén, véi este clia axit carboxylic ¢6 cong thire:

23a

R‘acl,OR

O

trong d6 R1? dugc xac dinh nhu néu trén, va R** 1a nhém hitu co héa tri mot;

buéc (22a) thu hop chat (22a) c6 cong thire:

R1a Cl’ R24a_C__R33_0H

| J

O O

trong d6 R'?, R?*, va R dugc xac dinh nhu néu trén, bang cach tach nhom
roi chuyén dugce chia trong hop chat (21a); va bude (23a) thu hop chit (23a) co

cong thue:

R1a ' l:122451_ R3a_0803Xa

| |

| |
0 O
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trong d6 R'2, R?8, R3?2 va X* dugc xac dinh nhu néu trén, béng cach cho hop
chét phan ting véi (22a) voi axit closulfonic c6 cong thire:
O O
N
S
c”” ox

trong d6 X? dugc xac dinh nhu néu trén.

Khi R'? chira vong furan, vong furan co thé duoc mo, vi du, béng cach su
dung axit va chuyén thanh din xuét dicacbonyl. Vi du vé axit bao gém axit axetic,
axit hydrocloric, va p-toluen sulfon. Trong sb chung, axit axetic duoc vu tién.

E? 13 nhom 1oi chuyén. Vi du vé nhém rdi chuyén bao gébm nhém tert-
butyldimetylsilyl (TBS), nhom trietylsilyl (TES), nhom triisopropylsilyl (TIPS),
nhém tert-butyldiphenylsilyl (TBDPS), va nhém benzyl (Bn).

R222 t4t hon 14 nhém alkyl mach thing hodc mach nhanh c6 mét nguyén tur
cacbon hoéc nhiéu hon, t&t hon nita 1a nhém metyl.

R22 5t hon 1a nhom alkyl mach thing hogc mach nhanh c6 mot nguyén t
cacbon hodc nhiéu hon, t6t hon nita 1a nhém metyl.

R2% t5t hon 1a nhom alkylen mach thang hodc mach nhanh c6 mot nguyén tu
cacbon hodc nhiéu hon, tot hon nita 1a mnhom etylen (-CHz-).

Phan Ung trong budce (21a) co6 thé duoc thuc hién trong dung mdi v6i su ¢6
mat cua bazo.

Vi du vé bazo bao gém natri amit, natri hydrua, natri metoxit, va natri etoxit.

Dung méi tét hon 1a dung méi hitu co, t6t hon nita 1a dung moi phan cuc
khong proton, tdt hon nita 13 ruou hodc ete.

Vi du vé rugu bao gém metanol, etanol, 1-propanol, va isopropanol.

Vi dy vé ete bao gdm etyl metyl ete, dietyl ete, monoglyme(etylen glycol
dimetyl ete), diglyme(dietylen glycol dimetyl ete), triglyme(trietylen glycol dimetyl
ete), tetrahydrofuran, tetraglyme(tetraetylen glycol dimetyl ete), va crao ete (15-

crao-5,18-crao-6). Trong sb ching, tetrahydrofuran va dietyl ete c6 thé duoc wu tién.
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Nhiét do phan ting trong budc (21a) t5t hon 12 ndm trong khoang tir 0 dén
40°C, t5t hon nfta 1a nim trong khoang tir 0 dén 20°C.

Ap suét phan tng trong bude (21a) t5t hon 12 nim trong khoang tur 0,1 dén S
MPa, tét hon nita la nam trong khoang tur 0,1 dén 1 MPa.

Thoi gian phan tng trong bude (212) t5t hon 14 nam trong khoang tir 0,1 dén
72 gidy, tot hon nita 1a nim trong khoang tir 3 dén 8 gio.

Phan tmng tich ctia nhom rdi chuyén trong bude (22a) c6 thé dugc thuc hién
bing cach st dung ion florua hodc axit. Vi du vé phuong phéap tach nhom roi
chuyén bao gbm phuong phép st dung axit hydrofloric, phuong phap sur dung phurc
chét amin cua hydro florua nhu pyridin-nHF va trietylamin-nHF, phuong phap su
dung mudi v6 co nhu xesi florua, kali florua, lithi boroflorua (LiBF4), va amoni
florua, va phuong phéap sur dung mudi hitu co nhu tetrabutylamoni florua (TBAF).

Phan tng tach cua nhém roi chuyén trong buéc (22a) ¢6 thé duoc thuc hién
trong dung méi. Dung mdi tdt hon 12 dung mdi hitu co, tdt hon nita 1a dung mdi
phén cuc khong proton, t6t hon nita 14 ete.

Vi du vé ete bao gdm etyl metyl ete, dietyl ete, monoglyme(etylen glycol
dimetyl ete), diglyme(dietylen glycol dimetyl ete), triglyme(trietylen glycol dimetyl

ete), tetrahydrofuran, tetraglyme(tetraetylen glycol dimetyl ete), va crao ete (15-

crao-5,18-crao-6). Trong sd chiing, tetrahydrofuran va dietyl ete c6 thé duoc wu tién.

Nhiét d6 phan g trong budc (22a) t5t hon 1a nim trong khoang tir 0 dén
40°C, t6t hon nita 1a nam trong khoang tir 0 dén 20°C.

Ap sut phan tng trong budc (22a) t5t hon 12 ndm trong khoang tix 0,1 dén 5
MPa, tét hon nita 12 ndm trong khoang tir 0,1 dén 1 MPa.

Thoi gian phan tmg trong budc (22a) t5t hon 1a nam trong khoang tur 0,1 dén
72 gid, tot hon nita la nam trong khoang tir 3 dén 8 gio.

Déi voi ty 1& phan &n;g ctia hop chit (22a) véi axit closulfonic trong budce
(23a), lugng axit closulfonic t5t hon 12 ndm trong khoang tir 1 dén 2 mol, tét hon
nita 1a ndm trong khoang tir 1 dén 1,1 mol, so véi 1 mol cta hop chét (22a), khi xem

xét su cai thién hiéu suat va giam chat thai.
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Phan tmg trong budc (23a) tét hon 1a duoc thuc hién voi sy ¢d mat cta bazo.

Vi du vé bazo bao gdm kim loai kiém hydroxit, kim loai kiém th hydroxit, va amin.

Trong s6 chiing, amin ¢ thé duoc wu tién.

Vi du vé amin trong budc (23a) bao gdbm amin bac ba nhu trimetylamin,
trietylamin, tributylamin, N,N-dimetylanilin, dimetylbenzylamin, va N,N,N',N'-
tetrametyl-1,8-naphtalen diamin, amin thom phuc hop nhu pyridin, pyrol, uraxil,
colidin, va lutidin, va amin vong nhu 1,8-diaza-bixyclo[5,4,0]-7-undecen va 1,5-
diaza-bixyclo[4,3,0]-5-nonen. Trong s6 chung, trietylamin va pyridin ¢ thé duoc
uu tién.

Luong bazo duge st dung trong bude (23a) t6t hon 13 ndm trong khoang tir 1
dén 2 mol, t8t hon nfta 1a nam trong khoang tir 1 dén 1,1 mol, so véi 1 mol cua hop
chit (222), khi xem xét su cai thién hiéu suét va giam chét thai.

Phan g trong bude (23a) ¢ thé dugc thuc hién trong dung moi phén cuc.
Dung moi t6t hon 1a dung méi hitu co, tdt hon nita 1a dung mdi phan cuc khong
proton, t6t hon nita 1a ete.

Vi du vé ete bao gom etyl metyl ete, dietyl ete, monoglyme(etylen glycol
dimetyl ete), diglyme(dietylen glycol dimetyl ete), triglyme(trietylen glycol dimetyl
ete), tetrahydrofuran, tetraglyme(tetractylen glycol dimetyl ete), va crao ete (15-
crao-5,18-crao-6). Trong sb chung, dietyl ete duoc wu tién.

Nhiét do phan (g trong bude (23a) tot hon 1a nam trong khoang tir 0 dén
40°C, t6t hon nita 14 nam trong khoang tir 0 dén 20°C.

Ap suét phan tng trong budce (23a) t5t hon 13 nam trong khoang tir 0,1 dén 5
MPa, tot hon nita 1a nam trong khoang tir 0,1 dén 1 MPa.

Thoi gian phan tmg trong budce (23a) tét hon 12 nam trong khoang tir 0,1 dén
72 gidy, tot hon nita 13 nam trong khoang tur 3 dén 12 gio.

Khi phan tng trong budc (23a) dugc thuc hién trong dung méi, dung dich
chira hop chét (23a) duoc thu sau khi hoan thanh phan tng. Hop chét (23a) c6 dd
tinh khiét cao ¢6 thé duoc thu bang cach bd sung nuéce vao dung dich, sau do dé cb
dinh, sao cho dung dich duoc tach thanh hai pha va thu pha nuéc, nhd d6 chung cét

dung méi. Khi hop chét (23a) ¢6 nhém c6 -OSOsH (nghia 13, khi X 1a H), viéc su
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dung dung dich chira nu¢c kiém nhu dung dich chita nuGc natri bicacbonat va nuge
amoniac thay vi nudc cho phép chuyén hoa -OSO3H thanh nhém sulfat.

Dung moi c6 thé dugc chung tach, duge lam bay hoi, hodc tinh ché sau khi
hoan thanh mdi budc, dé ting do tinh khiét ctia hop chat can thu.

Chét hoat dong bé mit (a) cb thé duoc tao ra cling bang phuong phap san

xuét bao gdm: buéce (31a) thu hop chét (31a) c6 cong thic:

R1a — R3a—OEa

trong d6 R'?, R*, va E* duoc xac dinh nhu néu trén, bang cach phan tGng
alkyl halogenua c6 cong thue: Y*-R**OE*
trong d6 R3 dugc xac dinh nhu néu trén, Y* 1 nguyén tir halogen, va E* 1a

nhém roi chuyén, véi lithi axetylua c6 cong thue:

la e — .
R —— L
trong d6 R'® duge xac dinh nhu néu trén; bude (32a) thu hop chit (32a) c6

cong thtre:
(f

3a

R'>—C R**—OE®

c
I
0

trong d6 R'?, R, va E* duoc xac dinh nhu néu trén, bang cach oxy hoa hop

chét (31a); budce (33a) thu hop chét (33a) c6 cong thirc:

0O
(! RSa

R'® —OH

O—0O
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trong d6 R'® va R3* dugc xac dinh nhu néu trén, béng cach tach nhém roi
chuyén duge chtra trong hop chét (32a); va bude (34a) thu hop chit (34a) c6 cong
thuc:
O
1a “ 3a a
R C—C—R "—0S03X

O

trong d6 R'2 R38, va X* dugc xac dinh nhu néu trén, bang cach cho hop chit

(33a) phan tng véi axit closulfonic c6 cong thie:

o) \ /O
S
a” ox

trong d6 X? duge xac dinh nhu néu trén.

Khi R!2 chirta vong furan, vong furan c6 thé dwoc ma, vi du, bang cich st
dung axit va chuyén thanh dan xudt dicacbonyl. Vi du vé axit bao gdm axit axetic,
axit hydrocloric, va p-toluen sulfon. Trong sb ching, axit axetic dugc uu tién.

E? 13 nhoém roi chuyén. Vi du vé nhém roi chuyén bao gdbm nhém tert-
butyldimetylsilyl (TBS), nhom trietylsilyl (TES), nhém triisopropylsilyl (TIPS),
nhém tert-butyldiphenylsilyl (TBDPS), va nhom benzyl (Bn).

Déi v6i ty 18 phan tng cta alkyl halogenua v6i lithi axetylua trong budc
(31a), lugng lithi axetylua t5t hon 14 nam trong khoang tir 1 dén 2 mol, t&t hon nita
12 ndm trong khoang tir 1 dén 1,2 mol, so v&i 1 mol cta alkyl halogenua, khi xem
xét su cai thién hiéu suét va giam chét thai.

Phan tng trong budc (31a) c6 thé duoc thuc hién trong dung méi. Dung moi
t6t hon 14 hexan.

Nhiét d6 phan tmg trong budce (31a) t5t hon 1a ndm trong khoang tir -100 dén

-40°C, tbt hon nita 1a ndm trong khoang tir -80 dén -50°C.
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Ap suét phan tmg trong bude (31a) t5t hon 1 nam trong khoang tir 0,1 dén 5
MPa, t6t hon nita 12 ndm trong khoang tir 0,1 dén 1 MPa.

Thoi gian phan Gmg trong bude (31a) t5t hon 1a nam trong khoang tir 0,1 dén
72 gid, tot hon nita 1a ndm trong khoang tir 6 dén 10 gio.

Qua trinh oxy hoda trong budc (32a) ¢ thé dugc thuc hién trong nitril dung
mo6i bing cach st dung phuc chit duoc tao ra bang cich xu ly
[(Cn)RUT(CF3CO2)3]- H20, trong d6 Cn” 1a 1,4,7-trimetyl-1,4,7-triazabixyclononan,
v6i (NH)Ce(NO3)s va axit trifloaxetic va sau d6 bd sung natri perclorat vao do.

Sau khi hoan thanh qua trinh oxy héa, phan (g trung hoa bing kiém co thé
duoc thue hién dé chiét hop chit (32a) bang cach stt dung dung méi hitu co nhu ete.

Nhiét dd phéan tng trong budc (32a) t5t hon 1a nam trong khoang tur 30 dén
100°C, t6t hon nita 14 nam trong khoang tir 40 dén 90°C.

Ap sudt phan tGng trong budc (32a) t5t hon 1a nam trong khoang tir 0,1 dén 5
MPa, t6t hon nita 13 ndm trong khoang tir 0,1 dén 1 MPa.

Thoi gian phan Gng trong buéde (32a) tdt hon 12 ndm trong khoang tir 0,1 dén
72 gid, tot hon nita 1a nim trong khoang tir 3 dén 8 gio.

Phan tmg tach ctia nhom roi chuyén trong budce (33a) c6 thé duoc thuc hién
bing cach st dung ion florua hogc axit. Vi du vé phuong phép tach nhom roi
chuyén bao gdbm phuong phap sir dung axit hydrofloric, phuong phép st dung phurc
chét amin ctia hydro florua nhu pyridin-nHF va trietylamin-nHF, phuong phéap st
dung mudi v6 co nhu xesi florua, kali florua, lithi boroflorua (LiBF4), va amoni
florua, va phuong phap str dung mudi hitu co nhu tetrabutylamoni florua (TBAF).

Phéan tmg tach clia nhom roi chuyén trong budc (33a) ¢6 thé duogc thuc hién
trong dung moi. Dung moi tot hon 1a dung méi hitu co, tdt hon nita 1a dung moi
phéan cuc khong proton, t8t hon nita 12 ete.

Vi du vé ete bao gdm etyl metyl ete, dietyl ete, monoglyme(etylen glycol
dimetyl ete), diglyme(dietylen glycol dimety! ete), triglyme(trietylen glycol dimetyl
ete), tetrahydrofuran; tetraglyme(tetractylen glycol dimetyl ete), va crao ete (15-

crao-5,18-crao-6). Trong s6 chiing, tetrahydrofuran va dietyl ete c6 thé dugc uu tién.
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Nhiét do phan ung trong budc (33a) t&t hon 12 nim trong khoang tir 0 dén
40°C, tét hon nita 1 ndm trong khoang tir 0 dén 20°C.

Ap suét phan tng trong budc (33a) t5t hon 1a nam trong khoang tur 0,1 dén 5
MPa, t6t hon nita 13 ndm trong khoang tr 0,1 dén 1 MPa.

Thoi gian phan Gng trong bude (33a) t5t hon 1a nam trong khoang tir 0,1 dén
72 gid, t6t hon nita 1a ndm trong khoang tur 3 dén 8 gio.

Pbi v6i ty 16 phan tmg cta hop chit (33a) vdi axit closulfonic trong bude
(34a), luong axit closulfonic t6t hon 14 ndm trong khoang tir 1 dén 2 mol, t6t hon
nita 12 ndm trong khoang tur 1 dén 1,1 mol, so v6i 1 mol cua hop chit (33a), khi xem
xét su cai thién hiéu sudt va giam chat thai.

Phan mg trong bude (34a) t6t hon 1a duge thuc hién véi sy ¢d mét ctia bazo.

Vi du vé bazo bao gdm kim loai kiém hydroxit, kim loai kiém thé hydroxit, va amin.

Trong sb ching, amin ¢6 thé duoc wu tién.

Vi du vé amin trong budc (34a) bao gébm amin bac ba nhu trimetylamin,
trietylamin, tributylamin, N,N-dimetylanilin, dimetylbenzylamin, va N,N,N'.N'-
tetrametyl-1,8-naphtalen diamin, amin thom phirc hop nhu pyridin, pyrol, uraxil,
colidin, va lutidin, va amin vong nhu 1,8-diaza-bixyclo[5,4,0]-7-undecen va 1,5-
diaza-bixyclo[4,3,0]-5-nonen. Trong s6 ching, trietylamin va pyridin ¢6 thé duoc
uu tién.

Luong bazo duge st dung trong bude (34a) t6t hon 12 nidm trong khoang tur 1
dén 2 mol, t5t hon nita 1a ndm trong khoang tir 1 dén 1,1 mol, so véi 1 mol cua hop
chit (33a), khi xem xét su cai thién hiéu suét va giam chét thai.

Phan tmg trong budc (34a) cd thé duoc thuc hién trong dung mdi phén cuc.
Dung moi t6t hon 1a dung méi hitu co, tdt hon nita 1a dung moi phan cuc khong
proton, t6t hon nita 1a ete.

Vi du vé ete bao gdém etyl metyl ete, dietyl ete, monoglyme(etylen glycol
dimetyl ete), diglyme(dietylen glycol dimetyl ete), triglyme(trietylen glycol dimetyl
ete), tetrahydrofuran, tetraglyme(tetractylen glycol dimetyl ete), va crao ete (15-

crao-5,18-crao-6). Trong ) ching, dietyl ete duoc uu tién.
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Nhiét d6 phan tng trong buéc (34a) tot hon 1 nim trong khoéng tir 0 dén
40°C, t6t hon nita 1 ndm trong khoang tir 0 dén 20°C.

Ap suit phan tng trong budc (34a) t5t hon 1a nam trong khoang tir 0,1 dén 5
MPa, tét hon nita 12 nam trong khoang tir 0,1 dén 1 MPa.

Thoi gian phan tng trong budc (34a) tot hon 14 nam trong khoang tir 0,1 dén
72 gid, tot hon nita 12 ndm trong khoang tir 3 dén 12 gio.

Khi phan tmg trong budc (34a) dugc thuc hién trong dung moi, dung dich
chita hop chét (34a) duoc thu sau khi hoan thanh phan tmg. Hop chat (34a) c6 do
tinh khiét cao ¢6 thé duoc thu bing cach bd sung nude vao dung dich, sau do dé c¢b
dinh, sao cho dung dich dugc tach thanh hai pha va thu pha nudc, nho d6 chung cét
dung moi. Khi hop chét (34a) c6 nhom c6 -OSOsH (nghia 13, khi X 1a H), sir dung
dung dich chtra nudc kiém nhu dung dich chtta nuéc natri bicacbonat va nudc
amoniac thay vi nuéc cho phép chuyén hoa -OSO3H thanh nhém sulfat.

Dung mo6i c6 thé duoc chung tach, dugc 1am bay hoi, hodc tinh ché sau khi
hoan thanh mdi budc, dé ting do tinh khiét ctia hop chét can thu.

Chét hoat dong bé mit (a) co thd duoc tao ra cling bang phuong phap san

xuét bao gdm: budc (41a) thu hop chét (41a) c6 cong thuc:

Q
R1a RQIa
OH

0

trong d6 R'? va R*!? duge xac dinh nhu néu trén, bang phan tng cta alken ¢

cong thue:

R'® Rz‘\a/
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trong d6 R'® duoc xéc dinh nhu néu trén, va R*' 1a lién két don hodc nhom

lién két hoa tri hai, vai alkyn c6 cong thirc:

Y51a

A

trong d6 Y°'? 1a nhém alkoxyl; va budc (42a) thu hop chét (42a) c6 cdng

0
R1a Rmi/\)l\/\
\”/ 0S03X°
0

trong d6 R'2, R?!%, va X* dugc xéc dinh nhu néu trén, bang cach cho hop chit

thie:

(41a) phan tng véi axit closulfonic c6 cong thue:

o) O
N
a1 > 0x’

trong d6 X® dugc xac dinh nhu néu trén.

Khi R'® chita vong furan, vong furan c6 thé duoc ma, vi du, béng cach su
dung axit va chuyén thanh dan xuét dicacbonyl. Vi du vé axit bao gdm axit axetic,
axit hydrocloric, va p-toluen sulfon. Trong sb chiing, axit axetic dugc uu tién.

R212 t4t hon 12 lién két don hodc nhom alkylen mach thing hodc mach nhanh
c6 mot nguyén tir cacbon hodc nhiéu hon.

D4i voi ty 18 phan tng cta alken véi alkyn trong bude (41a), luong alken tot
hon 13 nim trong khoang tur 0,5 dén 2 mol, t6t hon nita 12 nim trong khoang tir 0,6

dén 1,2 mol, so v6i 1 mol alkyn, khi xem xét su cai thién hiéu suét va giam chat thai.
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Phan tng trong bude (41a) &t hon 1a duogc thuc hién véi sy ¢d mat cia chat
xtc tac kim loai. Vi du vé kim loai bao gém ruteni.

Lugng chét xuc tac kim loai duoc st dung trong bude (41a) tdt hon 12 nim
trong khoang tir 0,01 dén 0,4 mol, t5t hon nita 12 ndm trong khoang tur 0,05 dén 0,1
mol, so v&i 1 mol alken, khi xem xét sw cai thién hiéu sudt va gidm chat thai.

Phan Gng trong budc (41a) co thé dugc thuc hién trong dung moi phén cuec.
Dung mdi t6t hon 1 nu6c, axetonitril, dimetylaxetamit, hodc dimetylformamit.

Nhiét d6 phan ung trong budc (41a) t5t hon 1a nam trong khoang tir 20 dén
160°C, tét hon nita 1a ndm trong khoang tir 40 dén 140°C.

Ap sut phan tng trong budc (41a) t6t hon 14 nam trong khoang tir 0,1 dén 5
MPa, t5t hon nita 1a ndm trong khoang tur 0,1 dén 1 MPa.

Thoi gian phan Gmg trong budc (41a) t5t hon 1a ndm trong khoang tix 0,1 dén
72 gidy, tbt hon nita 1a nam trong khoang tir 4 dén 8 gio.

Déi voi ty 1é phan tng cta hop chat (41a) véi axit closulfonic trong bude
(42a), lugng axit closulfonic tdt hon 12 nam trong khoang tir 1 dén 2 mol, ot hon
nita 12 ndm trong khoang tur 1 dén 1,1 mol, so véi 1 mol cua hop chit (41a), khi xem
xét su cai thién hiéu sudt va giam chét thai.

Phan tng trong budc (42a) tot hon 13 duoc thuc hién vGi sy ¢d mét cua bazo.
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Vi du v& bazo bao gdm kim loai kiém hydroxit, kim loai kiém thé hydroxit, va amin.

Trong sb ching, amin ¢4 thé dugc uu tién.

Vi du vé amin trong budc (42a) bao gbm amin bic ba nhu trimetylamin,
trietylamin, tributylamin, N,N-dimetylanilin, dimetylbenzylamin, va N,N,N',N'-
tetrametyl-1,8-naphtalen diamin, amin thom phtc hop nhu pyridin, pyrol, uraxil,
colidin, va lutidin, va amin vong nhu 1,8-diaza-bixyclo[5,4,0]-7-undecen va 1,5-
diaza-bixyclo[4,3,0]-5-nonen. Trong s6 chung, trietylamin va pyridin c6 thé duoc
uu tién.

Luong bazo duge st dung trong bude (42a) t5t hon 1a nam trong khoang tur 1
dén 2 mol, t6t hon nita 1a nam trong khoang tr 1 dén 1,1 mol, so véi 1 mol ctia hop

chat (41a), khi xem xét sy cai thién higu sudt va giam chat thai.
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Phan ung trong budc (42a) cd thé duoc thuc hién trong dung mdi phan cuec.
Dung moi tot hon 1a dung mdi hitu co, tdt hon nita 13 dung moéi phan cuc khdng
proton, t6t hon nita 12 ete.

Vi du vé ete bao gém etyl metyl ete, dietyl ete, monoglyme(etylen glycol
dimetyl ete), diglyme(dietylen glycol dimetyl ete), triglyme(trietylen glycol dimetyl
ete), tetrahydrofuran, tetraglyme(tetraetylen glycol dimetyl ete), va crao ete (15-
crao-5,18-crao-6). Trong s6 ching, dietyl ete dugc uu tién.

Nhiét d6 phan tng trong budc (42a) t&t hon 13 nam trong khoang tur 0 dén
40°C, tbt hon nita 1a ndm trong khoang tir 0 dén 20°C.

Ap suét phan tng trong budc (42a) t5t hon 1a nam trong khoang tir 0,1 dén 5
MPa, t6t hon nira 12 ndm trong khoang tir 0,1 dén 1 MPa.

Thoi gian phan tng trong budc (42a) t5t hon 1a nam trong khoang tir 0,1 dén
72 gid, tot hon nita 1a nam trong khoang tir 3 dén 12 gio.

Khi phan tng trong budc (42a) duge thuc hién trong dung méi, dung dich
chtta hop chét (42a) dugce thu sau khi hoan thanh phan tmg. Hop chét (42a) c6 do
tinh khiét cao c6 thé dugc thu bang cach bd sung nudc vao dung dich, sau d6 dé cb
dinh, sao cho dung dich dugc tach thanh hai pha va thu pha nudc, nho d6 chung cét
dung méi. Khi hop chét (42a) c6 nhém c6 cong thirc -OSO3H (nghia la, khi X 1a H),
stt dung dung dich chira nuGe kiém nhu dung dich chira nudc natri bicacbonat va
nudc amoniac thay vi nudce cho phép chuyén hoa -OSO3H thanh nhém sulfat. -

Dung moi c6 thé dugce chung tach, dugc 1am bay hoi, hodc tinh ché sau khi
hoan thanh mai bude, dé ting do tinh khiét ctia hgp chat can thu.

Tiép theo, chét hoat dong bé mit (b) s& dugc md ta.

Trong cdng thic (b), R!® 13 nhém alkyl mach thang hodc mach nhanh tiy y
¢6 phan tr thé va c6 mot nguyén tir cacbon hodc nhiéu hon hoic nhom alkyl vong
tuy y ¢o phan tir thé va c6 ba nguyén tr cacbon hogc nhiéu hon.

Nhom alkyl co thé chra di vong hoa tri mot hodc hoa tri hai hoac cling ¢6 thé
tao ra vong, trong trudng hop cé ba nguyén tir cacbon hozc nhidu hon. Di vong tbt
hon 1a di vong chua no, tbt hon nita 1a di vong chua no chira oxy, va vi du véchung

bao gdm vong furan. Trong R'®, di vong hoa tri hai cé thé duogc chén gitra hai
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nguyén tu cacbon, di vong hda tri hai c6 thé duoc nam & dAu mut va duoc gafm voi -
C(=0)-, hodc di vong héa tri mot ¢6 thé duoe ndm ¢ dau mut ctia nhom alkyl.

Trong phén mo ta nay, "s§ nguyén tir cacbon" ctia nhom alkyl bao gbm sb
nguyén tir cacbon tao ra di vong.

Phin tir thé tiy ¥ duge chita trong nhém alkyl 1a R™® t6t hon la nguyén tir
halogen, nhom alkyl mach thing hodc mach nhanh ¢6 tur 1 dén 10 nguyén ti cacbon
hodc nhém alkyl vong c6 tir 3 dén 10 nguyén tr cacbon, hoic nhém hydroxy, dac
biét tdt hon 1a nhém metyl hogc nhém etyl.

Nhém alkyl c6 vai tro 1a R tot hon 14 khong c¢6 nhom cacbonyl. Trong
nhém alkyl, 75% nguyén tir hydro hodc it hon dugc gin v&i nguyén tir cacbon c6
thé duoc thé bang nguyén tir halogen, 50% nguyén tir hydro hoac it hon c6 thé dugc
thé bang nguyén tir halogen, hodc 25% nguyén tur hydro hodc it hon c6 thé duoc thé
bing nguyén tit halogen, nhung nhém alkyl ot hon la nhém alkyl khong halogen
héa khong co nguyén tir halogen nhu nguyén tur flo va nguyén tr clo. Nhom alkyl
t&t hon 12 khong chira phan tir thé bat ky.

R!® t5t hon 12 nhom alkyl mach thing hodc mach nhanh tuy y c6 phdn tir thé
va c6 tir 1 d&n 10 nguyén tir cacbon hogc nhom alkyl vong tuy y c6 phan tir thé va
¢6 tir 3 d&n 10 nguyén tir cacbon, t&t hon nita 1a nhém alkyl mach thang hodc mach
nhanh khong c6 nhém cacbonyl va c6 tr 1 dén 10 nguyén tir cacbon hodc nhom
alkyl vong khong ¢6 nhom cacbonyl va c6 tir 3 dén 10 nguyén tr cacbon, t6t hon
nita 12 nhom alkyl mach thing hodc mach nhanh co tr 1 dén 10 nguyén ti cacbon
va khong ¢ phan tir thé, con tdt hon 12 nhém alkyl mach thing hodc mach nhanh c6
tr 1 dén 3 nguyén t& cacbon va khong ¢ phan ti thé, dic biét t6t hon 1a nhom
metyl (-CHs) hodc nhom ety (-CaHs), 16t nhét 1a nhom metyl (-CHs).

Trong cong thiic (b), mdi R? va R* 1a H hodc phan tir thé doc 1ap. Nhiéu R?
va nhidu R c6 thé 1a gibng hodc khac nhau.

MBi phan tir thé 1a R? va R* t5t hon 1a nguyén tir halogen, nhém alkyl mach
thing hodic mach nhanh c6 tir 1 d&én 10 nguyén tr cacbon hogc nhém alkyl vong ¢6
tir 3 dén 10 nguyén t& cacbon, hodc nhém hydroxy, dic biét tot hon 12 nhom metyl

hodc nhém etyl.
106

106/257



43896

M3i nhém alkyl 1a R? va R*" &t hon 1a khong c¢6 nhom cacbonyl.

Trong nhém alkyl, 75% nguyén tir hydro hodc it hon dugc gén v6i nguyén tr
cacbon ¢6 thé duoc thé bing nguyén tir halogen, 50% nguyén tir hydro hodc it hon
¢6 thé duge thé bang nguyén tir halogen, hodc 25% nguyén tir hydro hodc it hon c6
thé duoc thé bing nguyén tt halogen, nhung nhém alkyl ot hon 1a nhom alkyl
khong halogen héa khong c6 nguyén tir halogen nhu nguyén tir flo va nguyén tir clo.

Nhém alkyl t5t hon 1a khong chia phan tir thé batky.

M3i nhém alkyl 1a R2® va R* t6t hon 1a nhom alkyl mach thing hodc mach
nhanh khong cé nhém cacbonyl va co tu 1 dén 10 nguyén tr cacbon hodc nhom
alkyl vong khong ¢4 nhom cacbonyl va ¢6 tir 3 dén 10 nguyén ti cacbon, t6t hon
nita 12 nhém alkyl mach thiang hogc mach nhanh khong c6 nhom cacbonyl va co tu
1 dn 10 nguyén tir cacbon, tdt hon nita 12 nhém alkyl mach thing hodc mach nhanh
khong ¢6 phin tir thé va c6 tir 1 dén 3 nguyén tir cacbon, ddc biét t5t hon 1a nhém
metyl (-CH3) hodc nhom etyl (-C2oHs).

M3i R2 va R* doc 1ap tét hon 1a H hodc nhém alkyl mach thang hogc mach
nhanh khéng c6 nhom cacbonyl va ¢6 tir 1 dén 10 nguyén tir cacbon, t5t hon nita la
H hodc nhém alkyl mach thing hoic mach nhanh khéng c6 phan tir thé va c6 tir 1
dén 3 nguyén ti cacbon, con t5t hon 1a H, nhém metyl (-CH3) hodc nhém etyl (-
C,Hs), dac biét tot hon 1a H.

Trong cong thirc (b), R 12 nhom alkylen tuy y c6 phan tir thé va co tir 1 dén
10 nguyén ti cacbon. Khi nhidu R* ¢6 mit, nhidu R3® ¢6 thé giéng hodc khac nhau.

Nhom alkylen t6t hon 1a khong c6 nhém cacbonyl.

Trong nhém alkylen, 75% nguyén tir hydro hodc it hon dugce gan véi nguyén
ti cacbon ¢6 thé duoc thé bang nguyén tir halogen, 50% nguyén tir hydro hodc it
hon ¢6 thé duoc thé bing nguyén tir halogen, hodc 25% nguyén tu hydro hodc it
hon c6 thd duoc thé bang nguyén tir halogen, nhung nhém alkyl t6t hon 1a nhém
alkyl khong halogen hoa khong c¢6 nguyén tir halogen nhu nguyén tr flo va nguyén
tu clo.

Nhém alkylen tét hon 1a khong chira phan tir thé bat ky.
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Nhém alkylen t6t hon 1a nhém alkylen mach thing hozc mach nhanh tuy y
¢6 phén tir thé va c6 tir 1 dén 10 nguyén tir cacbon hodc nhom alkylen vong tuy y c6
phan tir thé va ¢ tir 3 dén 10 nguyén tir cacbon, tdt hon 1a nhém alkylen mach
thang hodc mach nhanh khong c6 nhém cacbonyl va cé tu 1 dén 10 nguyén ti
cacbon hodc nhém alkylen vong khong c6 nhom cacbonyl va co tur 3 dén 10 nguyén
tir cacbon, t6t hon nita 14 nhém alkylen mach théng hoic mach nhanh khong c6
phén tir thé va co tir 1 dén 10 nguyén tir cacbon, t6t hon nita 13 mnhom etylen (-
CHs-), nhém etylen (-Ca2Has-), nhom isopropylen (-CH(CHs3)CHa-), hoac nhém
propylen (-CsHs-).

B4t ky hai trong s6 R'®, R%, R%®, va R* ¢ thé duge gin v6i nhau dé tao ra
vong nhung tot hon 14 khong tao ra vong.

Trong cong thtc (b), n la s6 nguyén bang 1 hodc cao hon, n tdt hon 1a sb
nguyén nim trong khoang tir 1 dén 40, tt hon nita 1a sb nguyén nim trong khoang
tir 1 dén 30, t6t hon nita 12 sb nguyén ndm trong khoang tir 5 dén 25, dic biét tot
hon 1a s6 nguyén nam trong khoang tr 5 dén 9 hodc nam trong khoang tur 11 dén 25.

Trong cong thic (b), mdi p va q doc lap 1a s6 nguyén bang 1 hodc cao hon. p
t6t hon la s6 nguyén nim trong khoang tir 0 dén 10, t6t hon nita 1a 0 hodc 1. Tét hon
13, q 1a s6 nguyén ndm trong khoang tir 0 dén 10, t6t hon nita 14 sb nguyén nam
trong khoang ttr 0 dén 5.

Téng cian, p, va q t5t hon 1a s6 nguyén bang 5 hodc cao hon. Tong ca n, p,
va q tét hon 1a s6 nguyén bang 8 hodc cao hon. Tbng cta n, p, va q t5t hon 1a s6
nguyén bang 60 hodc nho hon, t6t hon nita 1a s6 nguyén bang 50 hodc nho hon, t6t
hon nita 1a s6 nguyén bang 40 hodc nho hon.

Trong cong thire (b), X 1a H, nguyén tir kim loai, NR*’, imidazol tuy ¥ ¢6
phan tir thé, pyridin ty ¥ c6 phan tir thé, hoic phosphoni tuy ¥ c6 phan tir thé, va
mdi R 1a H hoc nhém hitu co. Bén R® ¢6 thé giéng hodc khac nhau. M&i R® t6t
hon 14 H hodc nhom hitu co ¢o tir 1 dén 10 nguyén tir cacbon, tot hon nita 1a H hodc
nhém hitu co ¢6 tir 1 dén 4 nguyén ti cacbon. Vi du v& nguyén tir kim loai bao gbm

nguyén tit kim loai hoa tri mét hodc hoa tri hai nhu kim loai kiém (nhém 1) va kim
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loai kidm thé (nhém 2), va nguyén tir kim loai 6t hon 1a Na, K, hodc Li. X ¢6 thé
1a nguyén tir kim loai hodc NR*% (trong d6 mdi R* nhu duge néu ¢ trén).

X® t6t hon 1a H, kim loai kiém (nhom 1), kim loai kiém thd (nhém 2), hodc
NRS®4, t5t hon nita 1a H, Na, K, Li, hodc NHa, d¢ dé dang hoa tan trong nudc, tt
hon nita 1a Na, K, hosic NHs dé dé dang hoa tan tiép trong nudc, dic biét 6t hon 1a
Na hozic NHy, t6t nhét 1a NHs dé dé dang loai bo. Khi X" 1a NHs, thi kha nang hoa
tan cua chét hoat dong bé mit thanh mdi trudng chira nude 14 tuyét voi, va thanh
phan kim loai khé duy tri trong PTFE hodc san phim cubi cling.

Trong cdng thie (b), L 1 lién két don, -CO2-B-*, -OCO-B-*, -CONR®-B-*,
“NR6*CO-B-*, hodc -CO- (tuy nhién, ngoai trit nhom cacbonyl dugc chua trong -
CO,-B-, -OCO-B-, -CONR®-B-, va -NR®CO-B-), B 1a lién két don hoic nhém
alkylen tiy y co phin tir thé va c6 tur 1 dén 10 nguyén tir cacbon, va R% 1a H hoac
nhém alkyl tuy y c6 phan tir thé va c6 tir 1 dén 4 nguyén tit cacbon. Nhom alkylen
t6t hon nita la co tr 1 dn 5 nguyén tir cacbon. Hon nita, R® tét hon nita 12 H hodc
nhém metyl. Ky hidu * 1a bén duoc gin v6i -OSO3X" trong cong thu.

L t6t hon 14 lién két don.

Chét hoat dong bé mit (b) t5t hon 1a hop chét ¢6 cong thic dudi day:

R“O—ﬁ CR2b2>*L——0303Xb
0

trong d6 R'®, R%, L, n, va X dugc xéac dinh nhu néu trén.

Chét hoat dong bé mit (b) t6t hon 14 c6 gid tri tich phan cua tbng cudng 4o
dinh bing 10% hodc cao hon, dugc quan sat trong vung chuyén dich héa hoc nam
trong khoang tir 2,0 dén 5,0 ppm trong phd 'H-NMR.

Chit hoat dong bé mit (b) tdt hon 13 ¢6 gia tri tich phan ctia tbng cuong do
dinh nim trong khoang néu trén, dugc quan sat trong ving chuyén dich héa hoc
nam trong khoang tir 2,0 dén 5,0 ppm trong ph6 'H-NMR. Trong trudng hop nay,

chét hoat dong bé mat t5t hon 1a ¢6 cAu tric keton trong phén tir.
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Trong chét hoat dong bé mit (b), gid tri tich phan t6t hon nita 13 15 hodc cao
hon va tét hon 1a 95 hodc nhé hon, t8t hon nita 1 80 hogc nho hon, tot hon nita 12
70 hoédc nho hon.

Gia tri tich phan dugc do trong dung moi chira nuéc nang ¢ nhiét do trong
phong. Nuée ning duoc didu chinh dén 4,79 ppm.

Vi du vé chat hoat dong bé mit (b) bao gém

CH;3C(0)CH,CH>CH2CH2CH2CHCH,CH2CH20SOsNa,

CH3C(0)CH,CH,CH2CH2CH2CH,CH2CH20SO3Na,

CH3C(0)CH,CH>CH>CH>CH2CH2CH20SO3Na,

CH3C(0O)CH2CH>CH2CH>CH2CH20SO3Na,

CH;3C(0)CH2CH2CH2CH2CH20SOsNa,

CH3C(0)CH2CH>CH2CH20SOs3Na,

(CH3)3CC(0)CH2CH2CH2CH2CH2CH2CH2CH2CH208O3Na,

(CH3)2CHC(0)CH2CH2CHCH2CH2CH2CH2CH2CH20S O3Na,

- (CH2)sCHC(O)CH2CH2CH2CH>CH2CH2CH2CH2CH20S O3Na,
CH3CH,C(0)CH>CH2CH2CH2CH2CH2CH2CH20SO3Na,
CH3CH2CH,C(0)CH2CH2CH2CH2CH2CH2CH20SO3Na,
CH3CH>CH>CH>C(0)CH2CH2CH2CH2CH2CH20SO3Na,
CH3CH2CH>CH2CH,C(O)CH2CH2CH2CH2CH20SOsNa,
CH3CH,CH>CH>CH>CH>C(O)CH2CH2CH2CH20SO3Na,
CH3CH,CH>CH>CH>CH>CH2C(0)CH2CH2CH20SOs3Na,
CH3CH,CH,CH>CH,CH>CH>CH2C(O)CH2CH20SO3Na,
CH3CH,CH,CH>CH,CH>CH>CH2CH2C(O)CH20SO3Na,
CH;3C(0)CH,CH,CH>CH2CH2CH2CH2CH2CH,OCH2CH20SO3Na,
CH3C(0)CH2CHCH,CH2CH,CH,CH2CH2CH2C(O)NHCH20SO3Na,
CH;3C(0)CH2CHCH>CH,CH>CH>CH2CH2CHoNHC(O)CH20S803Na,
CH;3C(0)CH,CH2CH2CH2CH2CH2CH2CH2CH2C(O)OSO3Na,
CH;3C(0)CH2CH,CH>CH2CH>CH>CHCH2CH2C(O)OCH20SO3Na,
CH3C(0)CH,CH,CH>CH2CH>CHCH2CH2CH20C(0)CH20503Na,

CH;C(0)CH,CH>CH,CH2CH2CH>CH2CH>CH20SOsH,
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CH;C(0)CH2CH2CH2CH2CH2CH2CH2CH2CH208 0314,
CH;C(0)CH2CH,CH,CH>CH2CH2CH2CH2CH20S 03K,
CH;C(0)CH2CH,CH>CH>CH2CH2CH>CH2CH20SO3NHa,
CH3C(0)CH2CH,CH,CH2CH>CH,CH2CH>CH(CH3)20SOs3Na,
CH3C(0)CHCH>CH>CH2CH2CH2CH>CH2CH2CH2CH2CH2CH2CH2CH2CH
»CH20S03Na,
CH3C(0)CH2CH>CH>CH,CH2CH2CH>CH2CH2CH2CH2CH2CHCH2CH2CH
20S0OsNa,
CH;3C(0)CH2CH>CH2CH2CH,CH2CH2CH2CH>CH2CH2CH2CH2CHCH208
O3Na,
CH;C(0)CH,CH>CH>CHCH2CH2CH2CH2CHoCH2CH2CH2CH2CH2OS O3N

CH3C(O)CHzCHzCHzCHzCHzCHzCHzCHzCHzCHzCHzCHzCHzOSO3Na,
CH;3C(0)CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2OS OsNa,
CH;C(0)CH2CH2CH>CH2CH2CH2CH2CH2CH2CH2CH205 03N a,
CH;3C(0)CH2CH2CH2CH2CH2CH2CH2CH2CH2CH20SO3Na,
(CH3)3CC(O)CHzCHzCHzCHzCHzCHzCHzCHzCHzCHzCHzCHzCHzCHzCH
2CH2CH20SOsNa,
(CH3).CHC (O)CHzCHzCHzCHzCHzCHzCHzCHzCHzCHzCHzCHzCHzCHzC
H2CH2CH>0SOs3Na,
(CHz)5CHC(O)CHzCHzCHzCHzCHzCHzCHzCHzCHzCHzCHzCHzCHzCHzC
H>CH2CH20SOsNa,
CHs CHzC(O)CHzCHzCHzCH2CH2CH2CH2CH2CH2CH2CH2CHzCHzCHzCH
»CH20S03Na,
CH;CH,CH,>CH,CH,C(0)CH2CH>CH2CH2CH2CH2CHCHCHCH2CH2CH
»CH20803Na,
CH;CH,CH>CH,CH,CH,CH2CH>C(0)CH,CH2CH2CH2CH2CH2CHCH2CH
»CH>0S03Na,
CH;CH,CH,>CH>CH,CH>CH>CH>CH2CH>CH2C(0)CH.CH2CH.CH2CH2CH

»CH>OSO3Na,
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CH;CH,CH>CH>CH>CH,CH,CH>CH2CH2CH2CH2CH2CH2C(O)CH2CH2CH
»CH>0SO3Na,
CH;CH,C(0)CH,CHCH>CH>CH2CHoCHoCHoCHCHCH2CH2CH2CH2CH
»CH,OCH,CH,O0SO3Na,
CH;CH,C(0)CH.CHCH,CH>CH>CH,CH,CHoCHCH2CH2CH2CH2CH2CH
»CH>C(O)NHCH,CH,0SOsNa,
CH;CH,C(0)CH.CHCH,CH>CH2CH,CHCH>CHCHCHoCHoCH2CH2CH
»CHaNHC(O)CH>CH20SO3Na,
CH3CH,C(O)CH2CHCH>CH>CH2CH.CH,CHoCH2CH2CH2CH2CH2CH2CH
»CH2C(0)OCH,CH,0SO3Na,
CH3CH,C(0)CH2CH,CH>CH,CH2CHCH2CHCH2CH2CH2CH2CHCH2CH
»CH>0C(0)CH2CH,0S03Na,
CH3CH,C(0)CH2CH2CH>CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2CH
»CH2C(0)OSO3Na,
CH3CH,C(0)CH2CH2CH>CH2CH,CH2CH2CH2CH2CH2CH2CH2CH2CH2CH
»CH,0S0s3H,
CH3CH>C(0)CH2CH2CH>CHCHCH.CH2CH2CH2CH2CHCHCHCH2CH
»CH>0SO0sLi,
CH3CH,C(0)CH2CH2CH>CH2CH>CH2CH2CH2CH2CH,CH2CH2CH2CH2CH
»CH,0S03K,
CH3CH,C(0)CH2CH2CH>CH2CH2CHCH2CH2CH2CH2CH2CH2CH2CH2CH
»CH20SO3NHs, va
CH;C(0)CH,CH2CHCH,CH2CH2CH2CHCH2CH2CH2CH2CHCH2CH2CH
»CH2CH>CH>CH>CH,0S0s3Na,
Chat hoat dong bé mat (b) 1a hop chét méi va ¢6 thé duge tao ra bang
phuong phap san xut dudi ddy lam vi du.
Chét hoat dong bé mit (b) c6 thé duoc tao ra bang phuong phéap san xuét bao
gdm: bude (11b) thu hop chat (11b) ¢6 cong thire dudi déy:
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R“b—on—cle%oRsz ORSbHCR%z)*L—OH
n p q

OH

trong d6 L, R% dén R*, R!®, n, p, va q dugc xdc dinh nhu néu trén, bang
cach hydroxyl hoa hop chét (10b) c6 cong thie dudi day:

R!P_CH=CH-(CR?,)s-(OR**),-(CR*2)¢-L-OH

trong d6 R dén R*®, n, p, va q dugc xac dinh nhu néu trén, R!'"® 13 H, nhém
alkyl mach thing hodc mach nhanh tily y c6 phan tir thé va c¢6 mot nguyén tur
cacbon hogc nhiéu hon, hozic nhom alkyl vong tiy y ¢6 phan tir thé va c6 ba nguyén
tir cacbon hodc nhidu hon va c6 thé chia di vong hoa tri mot hodc hoa tri hai hodc
¢6 thé tao ra vong, trong truong hop ¢ ba nguyén tir cacbon hodc nhiéu hon, L la
lien két don, -CO,-B-*, -OCO-B-*, -CONR®-B-*, -NR®CO-B-*, hodc -CO- (tuy
nhién, ngoai trir nhém cacbonyl dugc chira trong -CO2-B-, -OCO-B-, -CONR®-B-,
va -NR®*CO-B-), B 1a lién két don hoic nhém alkylen tuy ¥ ¢ phén tir thé va c6 tur
1 d&n 10 nguyén tir cacbon, R® 1a H hodc nhém alky! tuy y co phin tir thé va cé tr
1 dén 4 nguyén tir cacbon, va ky hiéu * la bén dugc gén voi -OH trong cong thic;

bude (12b) thu hop chét (12b) ¢6 cong thirc dudi day:
R’ 1b—CH2—C‘<CR2b2>_€O RSbHC R“%}—L—OH
| " : q
0O

trong d6 L, R® dén R*®, R, n, p, va q duoc xéc dinh nhu néu trén, bang

cach oxy hoéa hop chét (11b); va bude (13b) thu hop chit (13b) c6 cong thie dudi

R' 1b—CHg—(|.‘|;*<0szgHORSbHCR%g)—L—OSOgXb
n p q
0

trong d6 L, R? dén R*, R'®, n, p, g, va X" duoc x4c dinh nhu néu trén, bang

day:

qué trinh este hoa sulfat ctia hop chét (12b).

Nhém alkyl c6 vai trd 1a R t6t hon 1a khong ¢6 nhém cacbonyl.
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Trong nhém alkyl ¢6 vai trd 1a R, 75% nguyén tir hydro hodc it hon duge
gin v6i nguyén tir cacbon ¢é thé duoc thé bang nguyén tir halogen, 50% nguyén ti
hydro hodc it hon ¢6 thé duoc thé bang nguyén tir halogen, hodc 25% nguyén tu
hydro hodc it hon ¢é thé duoc thé bang nguyén tir halogen, nhung nhém alkyl tot
hon 12 nhém alkyl khong halogen héa khong c6 nguyén tir halogen nhu nguyén tl
flo va nguyén tt clo.

Nhom alkyl t5t hon 1a khong chira phan tir thé bt ky.

RI1b ¢ hon 1a H, nhom alkyl mach thing hodc mach nhanh tity y ¢6 phan tu
thé va c6 tir 1 dén 9 nguyén tir cacbon, hodc nhém alkyl vong tuy ¥ ¢6 phin tir thé
va ¢6 tir 3 dén 9 nguyén tir cacbon, tot hon nita 1a H, nhom alkyl mach thang hodc
mach nhanh khong c6 nhém cacbonyl va c6 tur 1 dén 9 nguyén tu cacbon, hodc
nhém alkyl vong khong c6 nhom cacbonyl va co tur 3 dén 9 nguyén tur cacbon, 6t
hon nita 12 H hodc nhom alkyl mach thang hodc mach nhanh co6 tir 1 dén 9 nguyén
tir cacbon va khong c6 phan tir thé, con t6t hon 1a H, nhom metyl (-CHs), hodc
nhom etyl (-C2Hs), ddc biét tét hon 14 H hosic nhom metyl (-CHs), tot nhat 1a H.

Qué trinh hydroxyl hoa trong budc (11b) c6 thé duoc thuc hién, vi duy, béng
phuong phap (1) cho st (II) phtaloxyanin (Fe(Pc)) va natri borohydrua hoat dong
trén hop chit (10b) trong khi oxy, hoac phuong phap (2) cho isopinocampheylboran
(IpcBH2) hoat dong trén hop chit (10b), sau d6 oxy hoa hop chat trung gian
(dialkylboran) can thu.

Trong phuong phép (1), st (I) phtaloxyanin ¢ thé duoc st dung véi luong
bang lugng cua chét xtc tac, nhu lwong nam trong khoang tir 0,001 dén 1,2 mol, so
v6i 1 mol cua hop chét (10b).

Trong phuong phap (1), natri borohydrua c6 thé duoc st dung voi luong nam
trong khoang ttr 0,5 dén 20 mol, so v6i 1 mol ctia hop chat (10b).

Phan tmg trong phuong phdp (1) c6 thé duoc thuc hién trong dung moi.

Dung mdi t6t hon 1a dung mdi hiru co, va vi du vé chiing bao gbm ete, hydrocacbon
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duoc halogen hoa, hydrocacbon thom, nitril, va hop chit hitu co phan cuc chira nito.

Vi du vé ete bao gdm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol

dietyl ete. Trong s6 ching, dietyl ete va tetrahydrofuran ¢6 thé duoc uu tién.
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Vi du vé& hydrocacbon dugc halogen héa bao gém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong sb chung, diclometan va clorofom c6
thé dugc uu tién.

Vi du vé hydrocacbon thom bao gbm benzen, toluen, va xylen. Trong sb
ching, benzen va toluen cé thé duoc wu tién.

Vi du v& nitril bao gdm axetonitril, propionitril, butyronitril, isobutyronitril,
va benzonitril. Trong s ching, axetonitril duoc wu tién.

Vi du vé& hop chét hitu co phan cuc chira nito bao gém N,N-dimetylformamit,
N,N-dimetylaxetamit, ~N-metyl-2-pyrolidon, 2-pyrolidon, va 1,3-dimetyl-2-
imidazolidinon. Trong s6 chung, N,N-dimetylformamit, N,N-dimetylaxetamit, va
N-metyl-2-pyrolidon c6 thé duogc wu tién.

Nhiét d6 phan ing trong phuong phap (1) t6t hon 13 ndm trong khoang tir -78
dén 200°C, tbt hon nita la ndm trong khoang tir 0 dén 150°C.

Ap suét phan ung trong phuong phap (1) t5t hon 1a nam trong khoang tir 0
dén 5,0 MPa, tot hon nita 1 ndm trong khoang tir 0,1 dén 1,0 MPa.

Thoi gian phan Gng trong phuong phéap (1) t5t hon 12 ndm trong khoang tix
0,1 dén 72 gid, tot hon nita 1a nam trong khoang tur 0,1 dén 48 gio.

Trong phuong phép (2), isopinocampheylboran ¢ thé dugc st dung voi
luong ndm trong khoang tir 1,0 dén 10,0 mol, so v&i 1 mol ctia hop chat (10b).

Phan tng cua hop chit (10b) véi isopinocampheylboran c6 thé duoc thuc
hién trong dung moi. Dung mdi t6t hon 13 dung méi hitu co, va vi du vé ching bao
gdm ete, hydrocacbon dugc halogen hoa, va hydrocacbon thom.

Vi du vé ete bao gdm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong s6 ching, dietyl ete va tetrahydrofuran c6 thé duoc u tién.

Vi du v& hydrocacbon dugc halogen héa bao gém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong s6 chung, diclometan va clorofom c6
thé dugc uu tién.

Vi du vé& hydrocacbon thom bao gém benzen, toluen, va xylen. Trong s6

chiing, benzen va toluen c6 thé duogc uu tién.
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Nhiét d6 phan tng ctia hop chét (10b) véi isopinocampheylboran t6t hon 12 -
nam trong khoang tur 78 dén 200°C, t6t hon nira 13 nim trong khoang tir 0 dén
150°C.

Ap suét phan tmg cua hop chét (10b) véi isopinocampheylboran t6t hon 1a
nam trong khoang tr 0 dén 5,0 MPa, t6t hon nita 1a nam trong khoang tir 0,1 dén 1,0
MPa.

Thoi gian phan Ung cta hop chét (10b) v6i isopinocampheylboran t6t hon 1a
nim trong khoang tir 0,1 dén 72 gio, t6t hon nita 1a nam trong khoang t 0,1 dén 48
gio.

Qua trinh oxy hda trong phuong phap (2) c6 thé duoc thuc hién bang cho
phép chat oxy héa hoat dong trén hop chét trung gian. Vi du vé chit oxy hoa bao
gbm hydro peroxit. Chét oxy héa c6 thé dugce st dung voi lugng nim trong khoang
tir 0,7 dén 10 mol so véi 1 mol chét trung gian.

Qua trinh oxy hoéa trong phuong phép (2) ¢ thé duoc thuc hién trong dung
méi. Vi du vé dung moi bao gdm nudc, metanol, va etanol. Trong s6 chung, nudc
duoc uu tién.

Nhiét do oxy hoa trong phuong phap (2) t5t hon 13 nam trong khoang tur 0
dén 100°C, t6t hon nita 1a nim trong khoang tir 0 dén 80°C.

Ap suit oxy hda trong phuong phéap (2) t6t hon 12 ndm trong khoang tit 0 dén
5,0 MPa, t5t hon nita 12 nim trong khoang tir 0,1 dén 1,0 MPa.

Thoi gian oxy hoa trong phuong phéap (2) t5t hon 1a nam trong khoang tix 0,1
dén 72 gid, t6t hon nita la nam trong khoang tur 0,1 dén 48 gio.

Vi du vé phuong phap oxy hoa hop chit (11b) trong budce (12b) bao gdm
phuong phép (a) st dung chét phan tng Jones (CrO3/H2SO4) (su oxy hoa Jones),
phuong phép (b) st dung Dess-Martin Periodinane (DMP) (su oxy hoa Dess-Martin,
phuong phép (c) st dung pyridin clochromat (PCC), phuong phép (d) cho phép tay
tréng (dung dich chira nuéc NaOCI ndm trong khoang tir 5 dén 6%) hoat dong véi
sw c6 mat cua hop chit niken nhu NiCls, va phuong phap (e) cho phép thu thé hydro
nhu aldehyt va keton hoat dong véi su c6 mat cua chét xudc tac nhom nhu Al(CH3)s

va AI[OCH(CH3)2]3 (su oxy hoa Oppenauer).
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Qua4 trinh oxy hoéa trong budc (12b) co thé duoc thuc hién trong dung moi.
Dung mdi 1a nudc va dung mdi hitu co ¢6 thé duogc wu tién, va vi du vé chung bao
gém nuée, keton, ete, hydrocacbon dugc halogen hoa, hydrocacbon thom, va nitril.

Vi du vé keton bao gdm axeton, metyl etyl keton, metyl isobutyl keton,
xyclohexanon, va ruou diaxeton. Trong s6 chiing, axeton dugc uu tién.

Vi du vé ete bao gdm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong sb chung, dietyl ete va tetrahydrofuran ¢ thé dugc uu tién.

Vi du vé& hydrocacbon dugc halogen héa bao gbém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong sb chung, diclometan va clorofom ¢6
thé duoc wu tién.

Vi du vé hydrocacbon thom bao gdm benzen, toluen, va xylen. Trong 56
chung, benzen va toluen ¢ thé duoc uu tién.

Vi du v& nitril bao gébm axetonitril, propionitril, butyronitril, isobutyronitril,
va benzonitril. Trong sd chiing, axetonitril duge uu tién.

Nhiét d6 oxy hoa trong budc (12b) t5t hon 12 nam trong khoang tir -78 dén
200°C va c6 thé duoc chon mét cach thich hop tuong tng véi phuong phap duoc
dung.

Ap suit oxy hoa trong bude (12b) t5t hon 1 ndm trong khoang tir 0 dén 5,0
MPa va c¢6 thé duoc chon mét cach thich hgp tuong Ung v4i phuong phap dugce
dung.

Thoi gian oxy hoa trong budce (12b) t5t hon 1a nim trong khoang tir 0,1 dén
72 gio va co thé duoc chon mot cach thich hop twong ng v6i phuong phap duoc
dung.

Qua trinh este héa sulfat trong budce (13b) ¢6 thé duoc thuc hién bang cach
cho hop chat (12b) phan tng v6i chit phan tng sulfat hoéa. Vi du vé chét phan tng
sulfat hoa bao gdbm phttc chat luu huynh trioxit amin nhu phtc chét lwu huynh
trioxit pyridin, phurc chét lvu huynh trioxit trimetylamin, va phtc chit lvu huynh
trioxit trietylamin, phirc chét luu huynh trioxit amit nhu phirc chét luu huynh trioxit
dimetylformamit, axit sulfuric-dixyclohexylcarbodiimit, axit closulfuric, axit

sulfuric ddm dic, va axit sulfamic. Luong chét phan Gng sulfat hoa duoc su dung tbt
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hon 14 ndm trong khoang tur 0,5 dén 10 mol, t6t hon nita 1a ndm trong khoang tir 0,5
dén 5 mol, t6t hon nita 12 nam trong khoang tir 0,7 dén 4 mol, so v6i 1 mol cta hop
chét (12b).

Qué trinh este hda sulfat trong budce (13b) ¢ thé duoc thuc hién trong dung
mdi. Dung moéi tot hon la dung mdi hitu co, va vi du vé chung bao gdm ete,
hydrocacbon dugc halogen hoa, hydrocacbon thom, pyridin, dimetylsulfoxit,
sulfolan, va nitril.

Vi du v& ete bao gdm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong sb chiing, dietyl ete va tetrahydrofuran c6 thé duoc wu tién.

Vi du v& hydrocacbon dugc halogen héa bao gbém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong s6 ching, diclometan va clorofom c6
thé duoc wu tién.

Vi du vé& hydrocacbon thom bao gém benzen, toluen, va xylen. Trong sb
chung, benzen va toluen cé thé dugc uu tién.

Vi du vé nitril bao gém axetonitril, propionitril, butyronitril, isobutyronitril,
va benzonitril. Trong s chiing, axetonitril dugc wu tién.

Nhiét do este hoa sulfat trong bude (13b) t5t hon 1a nam trong khoang tir -78
dén 200°C, tét hon nita 1a ndm trong khoang tir -20 dén 150°C.

Ap suét este héa sulfat trong bude (13b) t5t hon 14 nim trong khoang tix 0
dén 10 MPa, t5t hon nfta 1a nim trong khoang tir 0,1 dén 5 MPa.

Thoi gian este hoa sulfat trong budce (13b) t5t hon 1a nim trong khoang tix 0,1
dén 72 gio, t6t hon nita 12 nam trong khoang tir 0,1 dén 48 gio.

ChAt hoat dong bé mit (b) c6 thé duoc tao ra cling bing phuong phép san

xuét bao gdm: bude (21b) thu hop chit (21b) ¢6 cong thire dudi day:
1b 2b 3b 4b
R —-C—{CR ZHOR HCR 21— L—0OH
[ e
O

trong d6 L, R'® dén R*, n, p, va q dugc xdc dinh nhu néu trén, béng qué trinh

oxy héa bing ozon ctia hop chét (20b) c6 cong thirc dudi day:
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R1b—C‘—<CR2b2HO RS*’-}—(CR‘”’Z}—L—OH
| ‘ n p q
C

R101b2

trong d6 L, R'® dén R, n, p, va q duoc x4c dinh nhu néu trén, va R 1a

nhom hitu co; va bude (22b) thu hop chét (22b) c6 cong thirc dudi day:
1b 2b 3b 4b b
R —C‘{OR QHOR HCR 2>-L—O SO3X
RSN
O

trong d6 L, R™ dén R*, n, p, g, va X® dugc xéc dinh nhu néu trén, bing qua
trinh este hoa sulfat ctia hop chét (21Db).

M3i RI%1® t4t hon 13 nhém alkyl ¢ tir 1 dén 20 nguyén tir cacbon. Hai RO
c6 thé giéng hoéc khac nhau.

Qua trinh oxy hoa béng ozon trong bude (21b) c6 thé dugc thuc hién bang
cach cho ozon hoat dong trén hop chit (20b), sau d6 xir ly sau béng chat khr.

Ozon c6 thé duoc tao ra bang su phong dién khong dn trong khi oxy.

Vi du vé& chét khir duge st dung dé xtur 1y sau bao gbém kém, dimetyl sulfua,
thioure, phosphin. Trong s6 chiing, phosphin ¢6 thé dugc wu tién.

Qua4 trinh oxy hoa bang ozon trong budc (21b) cd thé duogc thuc hién trong
dung méi. Dung moéi tdt hon 1a nudc hoic dung mdi hitu co. Vi du vé chiing bao
gém nude, ruou, axit carboxylic, ete, hydrocacbon duogc halogen héa, va
hydrocacbon thom.

Vi du v& rugu bao gébm metanol, etanol, 1-propanol, va isopropanol. Trong
s6 chung, metanol va etanol ¢6 thé duoc uu tién.

Vi du vé axit carboxylic bao gbm axit axetic va axit propionic. Trong sb
ching, axit axetic duoc uvu tién.

Vi du vé ete bao gom dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol

dietyl ete. Trong sb chung, dietyl ete va tetrahydrofuran ¢ thé duoc wu tién.
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Vi du vé hydrocacbon dugc halogen héa bao gbm diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong sb chung, diclometan va clorofom c6
thé dugce uu tién.

Vi du vé hydrocacbon thom bao gdm benzen, toluen, va xylen. Trong s6
chiing, benzen va toluen c6 thé duoc wu tién.

Nhiét d6 oxy hoa bang ozon trong budc (21b) t5t hon 1a nam trong khoéang tir
_78 dén 200°C, t6t hon nita 1a ndm trong khoang tir 0 dén 150°C.

Ap suit oxy hoa béng ozon trong budc (21b) t5t hon 1a ndm trong khoang tix
0 dén 5,0 MPa, t&t hon nita la nam trong khoang tir 0,1 dén 1,0 MPa.

Thoi gian oxy hoa béng ozon trong budc (21b) t6t hon 14 ndm trong khoang
tir 0,1 dén 72 gio, tt hon nita 1a nam trong khoang tir 0,1 dén 48 gio.

Qua trinh este hoa sulfat trong budc (22b) ¢ thé duoc thuc hién bang cach
cho hop chat (21b) phan tmg v6i chét phan tmg sulfat héa, va diéu kién twong tu
nhu trong qua trinh este héa sulfat trong bude (13b) ¢6 thé duoc thuc hién.

Chét hoat dong bé mit (b) c6 thé duoc tao ra cling bang phuong phap san

xuAt bao gdm: bude (31b) thu hop chat (31b) c6 cong thirc dudi day:

| 0
/ \ |
Rz‘b—CH—CH{CR%ZHOR%HCR“%)—L—OH
n P q

trong d6 L, R% dén R*®, R*'®, n, p, va q dwoc xdc dinh nhu néu trén, bang
cach epoxy hoa hop chét (30b) c6 cong thuc dudi day:

R21°_CH=CH-(CR?*,)n-(OR®),-(CR*"2)¢-L-OH

trong d6 L, R? dn R*, n, p, va q duoc xac dinh nhu néu trén, R?'® 13 H,
nhém alkyl mach thiang hodc mach nhénh tiry y ¢6 phan tir thé va c6 mot nguyén tur
cacbon hozc nhiéu hon, hodc nhém alkyl vong tiy y ¢6 phan tir thé va c6 ba nguyén
tir cacbon hozc nhiéu hon va ¢ thé chia di vong hoa tri mot hodc hoa tri hai hogc
¢6 thé tao ra vong, trong trudng hop c6 ba nguyén tir cacbon hogc nhiéu hon; budce

(32b) thu hop chét (32b) c6 cong thic dudi day:
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R?P—GH- GH{GR%ZHOR%HG I—OH

‘ 22b

trong d6 L, R% dén R*, R?'®>, R?, n, p, va q dugc xéc dinh nhu néu trén,
bing cach cho hop chét (31b) phan tmg véi dialkyl dong lithi ¢6 cong thirc:

R?*,Culi

trong d6 mdi R?? 1a nhom alkyl mach thang hodc mach nhanh tiy y c6 phan
tir thé va c6 mot nguyén tir cacbon hoac nhiéu hon hodc nhém alkyl vong tuy y ¢6
phan tir thé va c6 ba nguyén tir cacbon hodc nhiéu hon va c6 thé chia di vong hoa
tri m&t hodc hda tri hai hodc ¢o thé tao ra vong, trong truong hop cé ba nguyén tu

cacbon hodc nhiéu hon; bude (33b) thu hop chét (33b) c6 cong thirc dudi day:

R2P—cH— C—{CRZbHOR%)—(CR% }—L—OH

|22b ||

trong d6 L, R? dén R*, R¥®, R??, n, p, va q duge xdc dinh nhu néu trén,
bang cach oxy hoa hop chat (32b); va bude (34b) thu hop chét (34b) c6 cong thic
duéi day:

R2'b_GH— c—(cRZbHOR%HCR“b )ﬂ. —0503X°

22b

trong d6 L, R% dén R*, R?'*, R??, n, p, q, va X® dugc xédc dinh nhu néu trén,
bang qua trinh este hoa sulfat ctia hop chét (33b).

Nhém alkyl 6 vai trd 1a R*!® t6t hon 1a khong c6 nhém cacbonyl.

Trong nhém alkyl ¢6 vai trd 1a R*'®, 75% nguyén tir hydro hogc it hon dugc
g&n v6i nguyén tir cacbon ¢6 thé duoc thé bang nguyén tir halogen, 50% nguyén tir
hydro hodc it hon ¢6 thé duoc thé bang nguyén ttt halogen, hodc 25% nguyén tu
hydro hoéc it hon ¢6 thé duoc thé bang nguyén tr halogen, nhung nhom alkyl tdt
hon 14 nhém alkyl khong halogen hoa khong c6 nguyén tir halogen nhu nguyén tir
flo va nguyén tt clo.

Nhém alkyl t5t hon 1a khong chira phan tir thé bat ky.
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R21® t4t hon 14 H, nhém alkyl mach théng hodc mach nhanh tiy ¥ ¢6 phan &
thé va c6 tir 1 dén 8 nguyén tir cacbon, hodc nhom alkyl vong ty ¥ ¢6 phan tir thé
vacota3 dén8 nguyén tu cacbon, ot hon ntta 13 H, nhém alkyl mach théng hoidc
mach nhanh khong c6 nhém cacbonyl va c6 tir 1 dén 8 nguyén tur cacbon, hodc
nhom alkyl vong khong c¢6 nhém cacbonyl va c6 tix 3 dén 8 nguyén tir cacbon, tdt
hon nita 12 H hodc nhom alkyl mach thing hozc mach nhanh khéng c6 phan tir thé
va cé ta 1 dén 8 nguyén tir cacbon, dic biét t6t hon 13 H hodc nhém metyl (-CHz),
t6t nhat 1a H.

M3i nhém alkyl c¢6 vai trd 1a R? t5t hon 1a khong ¢6 nhom cacbonyl.

Trong mdi nhém alkyl ¢6 vai trd 1a R*®, 75% nguyén tir hydro hodc it hon
dugc gan véi nguyén tir cacbon c6 thé duoc thé bing nguyén tr halogen, 50%
nguyén tir hydro hodc it hon ¢6 thé dugc thé bang nguyén tt halogen, hodc 25%
nguyén ti hydro hodc it hon ¢é thé duoc thé bang nguyén tir halogen, nhung nhém
alkyl t6t hon 1a nhom alkyl khong halogen hoa khong c6 nguyén tur halogen nhu
nguyén tir flo va nguyén tu clo.

Nhom alkyl tét hon 1a khong chira phan tir thé bat ky.

M&i R2? t6t hon 1a nhom alkyl mach théng hodc mach nhanh tlly y c6 phan
tir thé va 6 tir 1 d&n 9 nguyén tir cacbon hodc nhém alkyl vong tuy y co phan tir thé
va ¢6 tr 3 dn 9 nguyén tir cacbon, tdt hon nita 1a nhém alkyl mach thing hoac
mach nhanh khong c¢6 nhom cacbonyl va co tir 1 dén 9 nguyén tir cacbon hodc
nhém alkyl vong khong ¢6 nhom cacbonyl va c6 tir 3 dén 9 nguyén tir cacbon, tdt
hon ntta 1a nhém alkyl mach thang hoic mach nhanh c6 tir 1 dén 9 nguyén tu
cacbon va khong co phﬁn tir thé, ddc biét tdt hon 12 nhém mety! (-CHs) hodc nhom
etyl (-CoHs), tot nhat 12 nhom metyl (-CH).

Hai R?? ¢6 thé gidng hodc khéc nhau.

R21b 3 R22 4t hon 13 ¢6 tir 1 dén 7 nguyén tir cacbon, tot hon nita 1a tir 1
dén 2, t5t nhat 1a 1, trong tdng sd.

Qua trinh epoxy hoéa trong budc (31b) ¢ thé duoc thuc hién bang cach cho

chét epoxy héa hoat dong trén hop chat (30b).

122

122/257



43896

Vi du vé chit epoxy héa bao gdm peraxit nhu axit metacloperbenzoic (m-
CPBA), axit perbenzoic, hydro peroxit, va tert-butyl hydroperoxit, dimetyldioxiran,
va metyltriflometyldioxiran. Trong s6 chung, peraxit c6 thé duoc uu tién, va axit
metacloperbenzoic cé thé duoc wu tién hon. Chit epoxy hoéa c6 thé duogc st dung
v6i lugng nam trong khoang tir 0,5 dén 10,0 mol so v6i 1 mol ctia hop chat (30b).

Qua trinh epoxy hoa trong bude (31b) ¢6 thé duoc thuc hién trong dung méi.
Dung méi t6t hon 1a dung mdi hitu co, va vi du vé chung bao gdm keton, ete,
hydrocacbon dugc halogen héa, hydrocacbon thom, nitril, pyridin, hop chét hiru co
phan cyc chira nito, va dimetylsulfoxit. Trong s6 chiing, diclometan dugc wu tién.

Vi du vé& keton bao gém axeton, metyl etyl keton, metyl isobutyl keton,
xyclohexanon, va rugu diaxeton. Trong s6 chiing, axeton dugc uu tién.

Vi du v& ete bao gdm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong s6 chung, dietyl ete va tetrahydrofuran c6 thé dugc uu tién.

Vi du vé& hydrocacbon dugc halogen hoéa bao gbém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong sb ching, diclometan va clorofom ¢6
thé duge wu tién.

Vi du vé& hydrocacbon thom bao gbém benzen, toluen, va xylen. Trong s6
ching, benzen va toluen ¢6 thé duoc wu tién.

Vi du vé nitril bao gém axetonitril, propionitril, butyronitril, isobutyronitril,
va benzonitril. Trong s chiing, axetonitril duoc uu tién.

V1 du v& hop chét hitu co phan cyc chira nito bao g6m N, N-dimetylformamit,
N,N-dimetylaxetamit, ~N-metyl-2-pyrolidon, ~2-pyrolidon, va 1,3-dimetyl-2-
imidazolidinon. Trong s& chung, N,N-dimetylformamit, N,N-dimetylaxetamit, va
N-metyl-2-pyrolidon c6 thé dugc uu tién.

Nhiét d6 epoxy héa trong budc (31b) tét hon 1a ndm trong khoang tir -78 dén
200°C, tét hon nita 1a ndm trong khoang tir -40 dén 150°C.

Ap suét epoxy héa trong budc (31b) t5t hon 1a ndm trong khoang tir 0 dén
5,0 MPa, t5t hon nita 12 nAm trong khoang tur 0,1 dén 1,0 MPa.

Thoi gian epoxy hoda trong bude (31b) t5t hon 1a ndm trong khoang tur 0,1

dén 72 gio, t5t hon nita 1a ndm trong khoang tir 0,1 dén 48 gio.
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Dialkyl dong lithi c6 thé duoc str dung trong budc (32b) voi lugng nim trong
khoang tut 0,5 dén 10,0 mol so véi 1 mol cta hop chét (31b).

Phan tng trong budc (32b) co thé duoc thuc hién trong dung moi. Dung mdi
tot hon 1a dung mdi hitu co, va vi du vé chung bao gém ete, hydrocacbon dudc
halogen héa, va hydrocacbon thom.

Vi du vé ete bao gdm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong s6 chung, dietyl ete va tetrahydrofuran c6 thé duoc uu tién.

Vi du vé& hydrocacbon dugc halogen hoéa bao gém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong s6 chung, diclometan va clorofom cé
thé duoc wu tién.

Vi du vé& hydrocacbon thom bao gbm benzen, toluen, va xylen. Trong sb
ching, benzen va toluen c6 thé duoc wu tién.

Nhiét do phan tng trong bude (32b) t6t hon la nim trong khoang tir -78 dén
200°C, t6t hon nita 12 ndm trong khoang tir -40 d&n 150°C.

Ap sut phan tmg trong budc (32b) t5t hon 1a nam trong khoang tur 0 dén 5,0
MPa, tot hon nita 13 nam trong khoang tur 0,1 dén 1,0 MPa.

Thosi gian phan (g trong budc (32b) tdt hon 1a nim trong khoang tir 0,1 dén
72 gio, t6t hon nita 1a ndm trong khoang tr 0,1 dén 48 gio.

Vi du v& phuong phép oxy hoa hop chit (32b) trong bude (33b) bao gom
phuong phap (a) sir dung chét phan tng Jones (CrO3/H2SO4) (su oxy hoa Jones),
phuong phép (b) sit dung Dess-Martin Periodinane (DMP) (six oxy hoa Dess-Martin,
phuong phap (c) st dung pyridin clochromat (PCC), phuong phéap (d) cho phép thy
trang (dung dich chta nugc NaOCl nam trong khoang tr 5 dén 6%) hoat dong voi
su ¢6 mit ctia hop chit niken nhu NiCly, va phuong phép (e) cho phép thu thé hydro
nhu aldehyt va keton hoat dong v6i su ¢6 mét cua chit xuc tac nhom nhu Al(CH3)s
va AIJOCH(CH3)2]s (su oxy hoa Oppenauer).

Qua4 trinh oxy hoa trong bude (33b) ¢ thé duge thuc hién trong dung moi.
Dung moi la nudc va dung mdi hitu co ¢d thé duogc vu tién, va vi du vé chung bao
gém nudce, keton, ruou, ete, hydrocacbon duge halogen héa, hydrocacbon thom, va

nitril.
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Vi du vé& keton bao gdbm axeton, metyl etyl keton, metyl isobutyl keton,
xyclohexanon, va rugu diaxeton. Trong sb ching, axeton dugc uu tién.

Vi du vé ruou bao gdm metanol, etanol, 1-propanol, va isopropanol. Trong
s6 chung, metanol va etanol ¢6 thé duoc wu tién.

Vi du v& ete bao gdm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong sb chiing, dietyl ete va tetrahydrofuran c6 thé dugc uu tién.

Vi du vé hydrocacbon dugc halogen héa bao gbém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong s6 chung, diclometan va clorofom c6
thé duoc vu tién.

Vi du vé& hydrocacbon thom bao gdm benzen, toluen, va xylen. Trong s6
ching, benzen va toluen c6 thé duoc wu tién.

Vi du v& nitril bao gém axetonitril, propionitril, butyronitril, isobutyronitril,
va benzonitril. Trong s6 chung, axetonitril dugc uu tién.

Nhiét d6 oxy hoa trong budc (33b) t5t hon 1a nam trong khoang tir -78 dén
200°C va c6 thé duoc chon mét cach thich hop twong ung véi phuong phap duoc
dung.

Ap suét oxy héa trong bude (33b) t5t hon 13 nam trong khoang tir 0 dén 5,0
MPa va c6 thé duge chon mdt cach thich hop twong tmg v6i phuong phép duoc
dung.

Thoi gian oxy hoa trong budce (33b) t&t hon 13 ndm trong khoang tix 0,1 dén
72 gid va cod thé dugce chon mot cach thich hop tuong ing voéi phuong phép duoc
dung.

Qua trinh este hoa sulfat trong budc (34b) co thé duoc thuc hién bang cach
cho hop chét (33b) phan tmg véi chit phan Ung sulfat hoa, va diéu kién tuong tu
nhu trong qué trinh este hoa sulfat trong bude (13b) c6 thé dugc thuc hién.

Chét hoat dong bé mit (b) ¢6 thé duoc tao ra cling bang phuong phap san
xuét bao gébm: budce (41b) thu hop chét (41b) c6 cong thic dudi day:
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R’ 1b—CH2—G‘<CR2b2>—<OR3b}—(CR%z}—L——OH
| n p a
0

trong d6 L, R% dén R*, R'™®, n, p, va q dugc xac dinh nhu néu trén, bang
cach oxy héa hop chit (10b) cé cong thirc dudi day:

Rb_CH=CH-(CR2?2)n-(OR**),~(CR*7)¢-L-OH

trong d6 L, R? dén R*, R''®, n, p, va q dugc x4c dinh nhu néu trén; va budc

(42b) thu hop chét (42b) c6 cong thire dudi day:
R'"™—CH,—C ‘(CRZbgHORstCR%g}—L—OSO3Xb
] " p q
0

trong d6 L, R? dén R®, R''®, n, p, g, va X® duge xéc dinh nhu néu trén, bang
qud trinh este hoa sulfat cua hop chét (41b).

Qua trinh oxy hoa trong budc (41b) ¢ thé dugc thﬁc hién bang cach cho
chét oxy héa hoat dong trén hop chét (10b) v6i su c6 mét ctia nu6e va hop chét
paladi.

Vi du vé chét oxy hoéa bao gém mudi ddng héa tri mot hodc hoéa tri hai nhu
ddng clorua, ddng axetat, ddng xyanua, va ddng triflometanthiol, mubi sit nhu sit
clorua, sit axetat, sét xyanua, sat triflometanthiol, va hexaxyano s&t, benzoquinon
nhu  1,4-benzoquinon, 2.3-diclo-5,6-dixyano-1,4-benzoquinon, tetraclo-1,2-
benzoquinon, va tetraclo-1,4-benzoquinon, H2O2, MnO2, KMnOs, RuOs4, axit m-
cloperbenzoic, va oxy. Trong s6 chiing, mudi dong, mudi sit, va benzoquinon c6 thé
dugc uu tién, va ddng clorua, sat clorua, va 1,4-benzoquinon c6 thé dugce uu tién
hon.

Chét oxy héa c6 thé duoc st dung v6i lugng nam trong khoang tir 0,001 dén
10 mol, so véi 1 mol cua hop chét (10b).

Nude ¢6 thé duoc sir dung voi luong nim trong khoang tir 0,5 dén 1000 mol,

50 v6i 1 mol ctia hop chit (10b).
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Vi du v& hop chét paladi bao gdm paladi diclorua. Hop chét paladi c6 thé
duoc st dung véi luong béng lugng cua chét xuc tac, nhu luong ndm trong khoang
tir 0,0001 dén 1,0 mol, so v&i 1 mol ctia hop chat (10b).

Qua trinh oxy hda trong budc (41b) co6 thé duogc thuc hién trong dung moéi.
Vidu vé dung mdi bao gém nudc, este, hydrocacbon béo, hydrocacbon thom, ruou,
axit carboxylic, ete, hydrocacbon dugc halogen hoa, hop chét hitu co phén cuc chura
nito, nitril, dimetylsulfoxit, va sulfolan.

Vi du v& este bao gdm etyl axetat, butyl axetat, etylen glycol monometyl ete
axetat, va propylen glycol monometyl ete axetat (PGMEA, ciing duoc biét 1a 1-
metoxy -2-axetoxypropan). Trong sb chung, etyl axetat dugc uu tién.

Vi du v& hydrocacbon béo bao gém hexan, xyclohexan, heptan, octan, nonan,
decan, undecan, dodecan, va xang dAu mo. Trong s6 chung, xyclohexan va heptan
6 thé duoc uu tién,

Vi du vé& hydrocacbon thom bao gdm benzen, toluen, va xylen. Trong s6
chung, benzen va toluen c6 thé duoc wu tién.

Vi du vé rugu bao gdbm metanol, etanol, 1-propanol, va isopropanol.

Vi du vé axit carboxylic bao gbm axit axetic va axit propionic. Trong s6
ching, axit axetic dugc uu tién.

Vi du vé ete bao gom dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong sb chung, dietyl ete va tetrahydrofuran ¢6 thé duoc wu tién.

Vi du vé& hydrocacbon dugc halogen héa bao gém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong sb chung, diclometan va clorofom c6
thé duoc wu tién.

Vi du vé hop chét hitu co phén cyc chira nito bao gém N,N-dimetylformamit,
N,N-dimetylaxetamit, ~N-metyl-2-pyrolidon, 2-pyrolidon, va 1,3-dimetyl-2-
imidazolidinon. Trong sb ching, N,N-dimetylformamit, N,N-dimetylaxetamit, va
N-metyl-2-pyrolidon ¢6 thé dugc uu tién.

Vi du v& nitril bao gdm axetonitril, propionitril, butyronitril, isobutyronitril,

va benzonitril. Trong s6 chung, axetonitril dugc wu tién.
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Nhiét d6 oxy hoa trong budce (41b) 6t hon 12 nim trong khoang tir -78 dén
200°C, t6t hon nita 13 ndm trong khoang tir -20 dén 150°C.

Ap suét oxy hoa trong budc (41b) t5t hon 1a nam trong khoang tir 0 dén 10
MPa, tdt hon nita la ndm trong khoang ti 0,1 dén 5,0 MPa.

Thoi gian oxy héa trong budc (41b) tét hon 1a nam trong khoang tir 0,1 dén
72 gid, t6t hon nita 1a ndm trong khoang tix 0,1 dén 48 gio.

Qua4 trinh este hda sulfat trong budc (42b) co thé dugc thuc hién bing cach
cho hop chat (41b) phan tng voi chét phan tGng sulfat hoa, va diéu kién tuwong tu
nhu trong qua trinh este hda sulfat trong bude (13b) ¢o thé duoc thuc hién.

Chét hoat dong bé mit (b) c6 thé duoc tao ra ciing bang phuong phap san
xuét bao gébm: budce (51) thu hop chét (51) c6 cong thie dudi day:

RIP_CH=CH-(CR2,)y-Z51®

trong d6 R®, R!'®, va n dugc xac dinh nhu néu trén, va Z°'® 1a nguyén tu
halogen, bang phan tng ctia hop chét (50) co6 cong thic dudsi day:

R!!"®_CH=CH-(CR?;),-OH

trong d6 R, R!'®, va n dugc x4c dinh nhu néu trén, véi chit halogen hoa;
budce (52) thu hop chét (52) c6 cong thie dudi day:

R!!®.CH=CH-(CR?®,),-O-R3*-L-OH

trong d6 L, R®, R3®, R’ va n dugc xac dinh nhu néu trén, bang cach cho
hop chét (51) phan ung véi alkylen glycol c6 cong thuc:

HO-R3*-L-OH

trong d6 L va R3® duge xac dinh nhu néu trén; bude (53) thu hop chét (53) ¢

cong thic dudi day:
R’ 1b—CHg—ﬁ-{CRZtE}fO——RBb—L—OH
n
0 | )

trong do L, R®, R3®, R!'®, va n dugc xéc dinh nhu néu trén, bang cach oxy

hoa hop chét (52); va budce (54) thu hop chét (54) c6 cong thirc dudi day:
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R’ ‘b—CHz—(ﬂ‘{oRsz}o—RSb—L—osoaxb

)

trong d6 L, R?, R*®, R’ n, va X" duoc xac dinh nhu néu trén, bang qua
trinh este hoa sulfat cua hop chat (53).

751 4t hon 12 F, Cl, Br, hodc I, t6t hon nita 1a Br.

Vi du vé& chit halogen héa duge st dung trong budc (51) bao gém N-
bromsuxinimit va N-closuxinimit.

Chét halogen hoa c6 thé duoc str dung véi luong nam trong khoang tr 0,5
dén 10,0 mol, so v6i 1 mol ctia hop chét (50).

Phén g trong budc (51) co thé duoc thyc hién véi su ¢6 mat clia phosphin
nhu triphenylphosphin.

Phosphin ¢6 thé duoc str dung véi lugng nam trong khoang tr 0,5 dén 10,0
mol, so vGi 1 mol cta hop chét (50). |

Phan mg trong bude (51) cb thé dugc thuc hién trong dung mo6i. Dung mdi
t5t hon 1a dung mdi hitu co, va vi du vé chung bao gdm ete, hydrocacbon dugc
halogen hoa, va hydrocacbon thom.

Vi du vé ete bao gdm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong s6 chung, dietyl ete va tetrahydrofuran c6 thé duoc wu tién.

Vi du vé& hydrocacbon dugc halogen hoéa bao gbém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong sb ching, diclometan va clorofom c6
thé duoc wu tién.

Vi du vé hydrocacbon thom bao gdm benzen, toluen, va xylen. Trong s6
chiing, benzen va toluen c6 thé duoc wu tién.

Nhiét d6 phan tmg trong bude (51) tdt hon la ndm trong khoang tir -78 dén
200°C, t6t hon nita 1a ndm trong khoang tir -40 dén 150°C.

Ap sudt phan ung trong budce (51) t5t hon 12 nim trong khoang tir 0 dén 5,0
MPa, t6t hon nita 1a nam trong khoang tir 0,1 dén 1,0 MPa.

Thoi gian phan tmg trong bude (51) tét hon 1a ndm trong khoang tir 0,1 dén

72 gidy, tot hon nita 1a ndm trong khoang tir 0,1 dén 48 gio.
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Trong budce (52), alkylen glycol cé thé duoc st dung véi luong nam trong
khoang tir 0,5 dén 10,0 mol, so véi 1 mol ctia hop chat (51).

Phan tng trong budc (52) ¢o thé duoc thuc hién véi sy c6 mat cua bazo. Vi
du v& bazo bao gdm natri hydrua, natri hydroxit, va kali hydroxit.

Bazo ¢6 thé duge st dung voi luong nam trong khoang tr 0,5 dén 10,0 mol,
so v6i 1 mol ctia hop chat (51).

Phan mg trong bude (52) co thé duoc thuc hién trong dung méi. Dung mdi
&t hon 1a dung moi hitu co, va vi du vé chung bao gém hop chit hitu co phan cuc
chira nito, ete, hydrocacbon dugc halogen héa, va hydrocacbon thom.

Vi du vé& hop chét hitu co phan cuc chira nito bao g6m N,N-dimetylformamit,
N,N-dimetylaxetamit, ~N-metyl-2-pyrolidon, ~2-pyrolidon, va 1,3-dimetyl-2-
imidazolidinon. Trong sb ching, N,N-dimetylformamit, N,N-dimetylaxetamit, va
N-metyl-2-pyrolidon ¢6 thé dugc uu tién.

Vi du vé ete bao gom dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong sb chung, dietyl ete va tetrahydrofuran c6 thé duogc wu tién.

Vi du vé hydrocacbon dugc halogen héa bao gém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong sb ching, diclometan va clorofom co6
thé duoc wu tién.

Vi du vé& hydrocacbon thom bao gbdm benzen, toluen, va xylen. Trong s6
ching, benzen va toluen ¢6 thé duoc uu tién.

Nhiét d6 phan tmg trong buéc (52) tét hon 1a nam trong khoang tir -78 dén
200°C, t6t hon nita 1a nam trong khoang tlr -40 dén 150°C.

Ap sudt phan tng trong budc (52) t5t hon 1a nam trong khoang tir 0 dén 5,0
MPa, t6t hon nita la nam trong khoang tur 0,1 dén 1,0 MPa.

© Thoi gian phan Umg trong budc (52) t6t hon 13 ndm trong khoang tir 0,1 dén
72 gio, tbt hon nita 1a nam trong khoang tur 0,1 dén 48 gio.

~ Qué trinh oxy héa trong budc (53) ¢6 thé dugc thyuc hién bang cach cho chat
oxy hoa hoat dong trén hop chét (52) véi su ¢6 mat ctia nu6e va hop chét paladi, va
didu kién twong tu nhu trong qué trinh oxy héa trong budc (41) co thé duoc thuc

hién.
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Qua4 trinh este hda sulfat trong buéc (54) co thé duoc thuc hién bang cach
cho hop chét (53) phan tmg véi chét phan ung sulfat hoa, va diéu kién twong ty nhu
trong qua trinh este hoa sulfat trong bude (13) c6 thé dugc thuc hién.

Theo phuong phép san xuét bat ky néu trén, dung moi ¢ thé dugc chung
tach, duoc lam bay hoi, hodc tinh ché sau khi hoan thanh mdi budc, dé tang db tinh
khiét cta hop chét can thu. Hon nita, khi hop chét cin thu c¢6 nhém c6 cong thire -
0SOsH (nghfa 14, khi X? 1a H), -OSO3H ¢6 thé dugc chuyén thanh nhém sulfat bang
cach tiép xuc véi kiém nhu natri cacbonat va amoniac.

Trong cdc phuong phéap san xuét chét hoat dong bé mit (b), phuong phap san
xuét bao gdm céc bude (41b) va (42b) duoc uu tién.

Chét hoat dong bé mit (c) s& duge md ta.

Trong cong thire (c), R'° 1a nhém alkyl mach thang hodc mach nhanh c6 mot
nguyén t& cacbon hodc nhiéu hon hodc nhom alkyl vong ¢6 ba nguyén ti cacbon
hodc nhiéu hon.

Nhoém alkyl ¢ thé chita nhém cacbonyl (-C(=0)-) gitta hai nguyén tu cacbon
trong truomg hop cé ba nguyén tir cacbon hoéc nhiéu hon. Hon nita, nhém alkyl c6
thé cling chita nhém cacbonyl & dAu mut coa nhém alkyl trong trudng hop c6 hai
nguyén t&r cacbon hodc nhiéu hon. Nghia 13, nhém axyl nhu nhém axetyl c6 cong
thirc CH3-C(=0)- cling duoc chira trong nhém alkyl.

Hon nita, nhém alkyl c6 thé chira di vong hoa tri mét hogc héa tri hai hodc
cling ¢6 thé tao ra vong trong trudng hop c6 ba nguyén tit cacbon ho#c nhiéu hon.
Di vong tét hon 1a di vong chua no, tot hon nita 1a di vong chua no chira oxy, va vi
du vé ching bao gém vong furan. Trong R, di vong hoa tri hai c6 thé dugc chén
gitta hai nguyén ti cacbon, di vong hoa tri hai ¢6 thé duoc nidm ¢ diu mat va duge
gén v6i -C(=0)-, hodc di vong hoda tri mot ¢o thé duoc nam o ddu mat cta nhém
alkyl.

Trong phan md ta nay, "s§ nguyén tir cacbon" cuia nhom alkyl bao gdm sb
nguyén tir cacbon tao ra nhém cacbonyl va sb nguyén tir cacbon tao ra di vong. Vi

du, nhém c6 cong thie CH3-C(=0)-CHz- ¢6 3 nguyén tir cacbon, nhém c6 cdng

131

131/257



43896

thitc CH3-C(=0)-C2H4-C(=0)-CaHas- ¢6 7 nguyén tir cacbon, va nhém c6 cong thuc
CH;3-C(=0)- ¢6 2 nguyén tir cacbon.

Trong nhom alkyl, nguyén tir hydro duoc gén v&i nguyén tir cacbon c6 thé
duoc thé bang nhém chirc, nhu nhém hitu co hoa tri mot chtra nhom hydroxy (-OH)
hoic lién két este, nhung t5t hon 1 khong dugc thé bang nhom chirc bat ky.

Vi du vé nhém hitu co héa tri mot chira lién két este bao gém nhém c6 cong
thire: -O-C(=0)-R!%'°, trong d6 R'*'¢ 1a nhom alkyl.

Tfong nhom glkyl, 75% nguyén tt hydro hoéc it hon duoc gén véi nguyén tur
cacbon ¢6 thé duoc thé bang nguyén tir halogen, 50% nguyén tir hydro hodc it hon
¢6 thé duoc thé bing nguyén tir halogen, hodc 25% nguyén tir hydro hodc it hon cé
thé dugc thé bing nguyén tir halogen, nhung nhém alkyl tot hon la nhom alkyl
khong halogen héa khong c6 nguyén tir halogen nhu nguyén tir flo va nguyén tr clo.

Trong cong thic (c), mdi R* va R* 1a lién két don doc 1ap hodc nhom lién
két hoa tri hai.

M3i R% va R* doc 1ap t6t hon 1a lién két don, nhém alkylen fnach thing
hodc mach nhanh c6 mdt nguyén tir cacbon hodc nhiéu hon, hoic nhém alkylen
vong c6 ba nguyén tir cacbon hoac nhiéu hon.

Nhoém alkylen tao ra R% va R* t&t hon 1a khéng c6 nhém cacbonyl.

Trong nhém alkylen, nguyén tir hydro dugc gén v6i nguyén tir cacbon ¢ thé
duoc thé bang nhém chire, nhu nhém hitu co hoa tri mot chtra nhém hydroxy (-OH)
hoc lién két este, nhung tdt hon 1a khong dugc thé bang nhém chuc bat ky.

Vi du v& nhém hitu co héa tri mot chira lién két este bao gdbm nhém c6 cong
thic: -O-C(=0)-R!%, trong d6 R'%?® 1a nhom alkyl.

Trong nhém alkylen, 75% nguyén tir hydro hodc it hon dugc gin véi nguyén
tir cacbon c6 thé duge thé bing nguyén tir halogen, 50% nguyén tu hydro hodc it
hon c6 thé duoc thé bing nguyén ti halogen, hodc 25% nguyén tor hydro hodc it
hon ¢6 thé duoc thé bang nguyén tir halogen, nhung nhém alkyl t6t hon 1a nhém
alkylen khong dugc halogen hoa khong c6 nguyén ti halogen nhur nguyén tu flo va

nguyén tir clo.
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R!c R2, va R3¢ ¢4 5 nguyén tir cacbon hodc nhiéu hon trong tdng s6. Tong sb
nguyén tir cacbon tot hon 13 7 hodc cao hon, tt hon nita 1a 9 hodc cao hon, va tot
hon 12 20 hodic nho hon, tdt hon nita 12 18 hogc nhé hon, t6t hon nita 12 15 hogc nho
hon.

Bit ky hai trong s6 R'¢, R, va R ¢6 thé dugc gin v6i nhau dé tao ra vong.

Trong cong thirc (c), A° la -COOX® hogc -SO3X* (trong dé X° 1a H, nguyén
tir kim loai, NR*,, imidazol tiy ¥ c6 phan tir thé, pyridin tiry ¥ ¢6 phdn tir thé, hodc
phosphoni tuy ¥ ¢ phan tir thé, va mbi R* 1a H hodc nhém hitu co va co thé giéng
hogic khéc nhau). M8i R* 8t hon 1a H hodc nhom hitu co c6 tir 1 dén 10 nguyén tir
cacbon, t&t hon nita 12 H hodc nhom hitu co co tir 1 dén 4 nguyén tir cacbon. Vi du
vé nguyén ti kim loai bao gém nguyén tir kim loai hoa tri mot hodc hoa tri hai nhu
kim loai kiém (nhém 1) va kim loai kiém thd (nhém 2), va nguyén tir kim loai tbt
hon 1a Na, K, hodc Li.

X¢ t6t hon 1a H, kim loai kidm (nhém 1), kim loai kiém th6 (nhém 2), hodc
NR#,, t6t hon nita 1a H, Na, K, Li, hodac NHs4 dé d& dang hoa tan trong nudéc, tbt hon
nita 12 Na, K, hoac NHg dé d& dang hoa tan tiép trong nudce, ddc biét tot hon 12 Na
hodic NHs, t5t nhat 1a NHy dé d& dang loai bo. Khi X¢ la NHa, kha nang hoa tan cua
chét hoat dong bé mat thanh mbi truong chira nudce 1a tuyét voi, va thanh phan kim
loai kho duy tri trong PTFE hodc san pham cudi cing.

RIc t5t hon 1a nhém alkyl mach thing hodc mach nhinh khong c6 nhom
cacbonyl va cé tir 1 dén 8 nguyén tir cacbon, nhom alkyl vong khong c6 nhom
cacbonyl va cé tur 3 dén 8 nguyén tir cacbon, nhom alkyl mach thdng hodc mach
nhanh chtra tir 1 dén 10 nhém cacbonyl va c6 tir 2 dén 45 nguyén tir cacbon, nhom
alkyl vong chira nhém cacbonyl va c6 tir 3 dén 45 nguyén ti cacbon, hodc nhém
alkyl cé tu 3 dén 45 nguyeén tir cacbon va chira di vong hoéa tri mdt hodc hoa tri hai.

Hon nita, R!¢ t5t hon nita 1 nhém c6 cong thie dudi day:

RHCTC_Rmcj_
(U) nﬂc
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trong d6 n''° 1a s6 nguyén nam trong khoang tir 0 dén 10, R''¢ 1a nhom alkyl
mach théng hodc mach nhanh c6 tu 1 dén 5 nguyén t cacbon hodc nhom alkyl
vong ¢4 tir 3 dén 5 nguyén tir cacbon, mdi R'** 1a nhom alkylen ¢6 tir 0 dén 3
nguyén tir cacbon, va R1%* ¢6 thé giéng hodc khac nhau khi n''* Ia s& nguyén nam
trong khoang tur 2 dén 10.

n''e t5t hon 1a s nguyén nim trong khoang tir 0 dén 5, t6t hon nira 1a s6
nguyén ndm trong khoang tr 0 dén 3, t6t hon nita 14 s6 nguyén nam trong khoang tur
1 d&n 3.

Nhém alkyl ¢ vai tro 1a R!e tot hon 13 khong c¢6 nhom cacbonyl. Trong
nhom alkyl ¢6 vai tro 1a R, nguyén tir hydro dugc gdn v&i nguyén tir cacbon ¢
thé duoc thé bang nhém chitc, nhu nhém hitu co hoa tri mot chira nhom hydroxy (-
OH) hodc lién két este, nhung nhém alkyl tot hon 1a khong duoc thé bang nhém
chitc batky. Vi du vé nhém hitu co hoa tri mot chira lién két este bao gdm nhém co
cong thite: -0-C(=0)-R'%, trong d6 R'* 1a nhém alkyl. Trong nhom alkyl c6 vai
tro 1a R, 75% nguyén t hydro hodc it hon dugc gén voi nguyén tir cacbon ¢6 thé
duoc thé bing nguyén tir halogen, 50% nguyén tir hydro hodc it hon ¢6 thé duogc thé
bing nguyén tir halogen, hodc 25% nguyén tu hydro hodc it hon c6 thé duoc thé
bang nguyén tir halogen, nhung nhém alkyl tdt hon 1a nhém alkyl khong halogen
héa khong c6 nguyén tir halogen nhur nguyén tir flo va nguyén tur clo.

R!2¢ ]a nhom alkylen c6 tir O dén 3 nguyén tir cacbon. S6 nguyén tir cacbon
tht hon 13 nim trong khoang tir 1 dén 3. Nhém alkylen c6 vai tro 1a R c6 thé 1a
mach thing hosc mach nhanh. Nhém alkylen c6 vai tro 1a R!2¢ t4t hon 1a khong ¢
nhom cacbonyl. R12° t6t hon nita 1 nhém etylen (-C2Hs-) hodc nhém propylen (-
C3Hs-). Trong nhém alkylen c6 vai trd 1a R, nguyén tu hydro dugc gan véi
nguyén tr cacbon co thé duoc thé bang nhém chttc nhu nhém hitu co hoa tri mot
chtta nhém hydroxy (-OH) hodc lién két este, nhung nhom alkylen tdt hon 1a khong
duoc thé bang nhém chuc bét ky. Vi du vé nhom hitu co héa tri mot chura lién két
este bao gdm nhom ¢6 cong thire: -O-C(=0)-R'*, trong do R!%¢ 13 nhom alkyl.
Trong nhém alkylen c6 vai tro 1a R!2¢, 75% nguyén tt hydro hodc it hon dugc gin

v6i nguyén ti cacbon cé thé duoc thé bang nguyén tir halogen, 50% nguyén tu
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hydro hodc it hon ¢6 thé dugc thé bang nguyén tir halogen, hogc 25% nguyén tir
hydro hoac it hon ¢6 thé duoc thé bang nguyén tit halogen, nhung nhém alkylen tdt
hon 1 nhém alkylen khéng duge halogen héa khong cé nguyén tir halogen nhu
nguyén tt flo va nguyén tir clo.

M3i R va R doc 1ap t6t hon 1a nhém alkylen khong c6 nhém cacbonyl va
c6 mot nguyén tir cacbon hodc nhidu hon, t&t hon nita 1a nhém alkylen khong cé
nhém cacbonyl va cé tu 1 dén 3 nguyén tir cacbon, t&t hon nita 1a nhém etylen (-
C,Ha-) hodc nhom propylen (-C3He-).

Vi du vé chét hoat dong bé mit (c) c6 thé bao gém cac chit hoat dong bé mat

du6i day. Trong mdi cong thirc, A® dugce xac dinh nhu néu trén.

0]

/\/\/lK[rAC /\/\ﬂ/\[rAc

O O O
0]
/\)K/WAC /\[(\/\[]/AC
| O 0 O
O O 0O

)j\/\/\”/AC /“\/\/U\H/AC

O O

135



43896 136/257

0 O O
/\/\/\IHK/\/AC /\/\)K)J\/\/AC
0
O 0] 0
/\/\’(\)K/\/AC /\/“\//\/‘K/\/AC
o)
0] O 0
Aﬂ/\/\)\/\/AC /LK/\/\/U\/\/AC
0]
0
/\/\/\)K”/\/ A° /M(Y\/AC
O O O
0
/\/\)j\/\”/\/ A° /\/\”/\/\H/\/AC
0O ) 0
o) 0 O
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0 0 0 0
A° A°
0 0 0
0 o)
0 0 0
0 0 A
A° 0
0 0
0 0 0
C
A° O o
0 A°
0 0
O C
/IM\/AG X A
O ) 0 0]
c O o)
X A /\ K
\ 4 5 o)
0
o)
/WM 0 A°
0 O 0
/ \ AC / \ AC
0 0
o) 0
0
0 A°
\_/ [

Chét hoat dong bé mit (c) 1a hop chét méi va c6 thé duoc tao ra bang phuong

phép san xudt dudi day lam vi du.
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Chét hoat dong bé mit (c) co thé duoc tao ra mot cach thich hop bang
phuong phép san xuét bao gdm: bude (11c¢) thu hop chit (11¢) c6 cong thic:
201 3
R cg—ﬁ—R °—CH,—OE"
O
trong d6 R, R¥!¢, va E° duge xé4c dinh nhu néu trén, bang phan tng cua hop
chét (10c) c6 cong thic:
o)
N—ﬁ—R3°—CH2—OE°
0
trong d6 R3¢ dugc xé4c dinh nhu néu trén, va E° 12 nhom roi chuyén, voi lithi
va hop chét closilan ¢6 cong thire:

R2,0103Si_Cl
trong d6 mdi R2!c doc 1ap 1a nhom alkyl hode nhom aryl; bude (12¢) thu hop

chét (12¢) ¢6 cong thirc:

trong d6 R'e, R?'e, R3¢, va E° dugc xéac dinh nhu néu trén, bang cach cho hop

chit (11c) phan tmg véi olefin c6 cong thirc:

R1C_‘“(”3_R21c/

trong d6 R'® duoc xac dinh nhu néu trén, va R2!¢ 13 lién két don ho#c nhom

lien két hoa tri hai; budce (13¢) thu hop chét (13¢) ¢6 cong thire:
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1c 21c
R"™—C—R
3
I > > G—R%*—CH,—OH
O I
O

trong d6 R'¢, R?'® va R dugc x4c dinh nhu néu trén béng céach tich nhém

roi chuyén dugce chira trong hop chit (12¢); va bude (14c) thu hop chét (14¢c) co

cong thue:

trong d6 R1¢, R?!¢, va R3¢ duogc xéac dinh nhu néu trén, bang cach oxy hoa hop
chét (13c).

Khi R!¢ chira vong furan, thi vong furan c6 thé duoc ma, vi du, b%mg cach st
dung axit va chuyén thanh dan xut dicacbonyl. Vi du vé axit bao gdm axit axetic,
axit hydrocloric, va p-toluen sulfon. Trong sb chung, axit axetic duoc vu tién.

Trong bude (11c), hop chit (11c) 6t hon 1 thu duge bang cach cho lithi
phan tmg v6i hop chét closilan truée dé thu hop chét siloxylithi va sau d6 cho hop
chét siloxylithi phan tmg véi hop chat (10c).

E° 1a nhém rdi chuyén. Vi du v& nhém roi chuyén bao gdbm nhém tert-
butyldimetylsilyl (TBS), nhom trietylsilyl (TES), nhém triisopropylsilyl (TIPS),
nhém tert-butyldiphenylsilyl (TBDPS), va nhém benzyl (Bn).

R2!¢ 4t hon 1a lién két don hozc nhom alkylen mach thang hodc mach nhanh
c6 mdt nguyén tir cacbon hodc nhiéu hon.

Vi du v& hop chét closilan bao gbm:
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~._.C! cl cl
Si si” s
Cl g ./CI ~ '/CI % Cl
>Si/ Si %/SI %/Si/

T4t ca phan tng trong budce (11c) cb thé duogc thuc hién trong dung moi.
Dung mdi tét hon 1a dung méi hitu co, t5t hon nita 1a dung méi phan cuc khong
proton, t6t hon nita 1a ete. Vi du vé ete bao gdm etyl metyl ete, dietyl ete,
monoglyme(etylen glycol dimetyl ete), diglyme(dietylen glycol dimetyl ete),
triglyme(trietylen glycol dimetyl ete), tetrahydrofuran, tetraglyme(tetraetylen glycol
dimetyl ete), va crao ete (15-crao-5,18-crao-6). Trong sb ching, tetrahydrofuran va
dietyl ete co thé duoc uru tién.

Nhiét do phan tng cua lithi véi hop chét closilan trong budge (11¢) t6t hon 1a
nam trong khoang tur -78 dén 100°C, tét hon nira 14 ndm trong khoang tir 10 dén
40°C.

Nhiét d6 phan tmg ctia hop chét siloxylithi véi hop chét (10c) trong bude
(11¢) tét hon 1a nim trong khoang tir -100 dén 0°C, t5t hon nita 1a ndm trong
khoang tir -80 dén -50°C.

Ap suét phan tng cua lithi v6i hop chét closilan trong budc (11c) t6t hon 1a
nam trong khoéang tur 0,1 dén 5 MPa, tét hon nita 14 nam trong khoang tur 0,1 dén 1

MPa.
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Ap suét phan ung cta hop chét siloxylithi véi hop chat (10c) trong budce
(11c) tét hon 1a nam trong khoang tir 0,1 dén 5 MPa, t&t hon nita 1a nim trong
khoang tir 0,1 dén 1 MPa.

Thoi gian phan tmg cta lithi v6i hop chat closilan trong bude (11¢) t5t hon 1a
nam trong khoang tir 0,1 dén 72 gio, tot hon nita la nam trong khoang tir 6 dén 10
gio.

Thoi gian phan tng cta hop chét siloxylithi v&i hop chit (10c) trong bude
(11c) tt hon la ndm trong khoang tur 0,1 dén 72 gio, t6t hon nita 1a nam trong
khoang tir 1 dén 2 gio.

D41 véi ty 16 phan tmg cua hop chét (11c) véi olefin trong budce (12¢), luong
olefin t6t hon 13 ndm trong khoang tir 1 dén 2 mol, t&t hon nita 1a ndm trong khoang
tr 1 dén 1,1 mol, so v6i 1 mol ctia hop chét (11c), khi xem xét su cai thién hi¢u sudt
va giam chét thai.

Phan g trong bude (12¢) ¢c6 thé duoc thuc hién trong dung moi véi su ¢d
mit cua mudi thiazoli va bazo.

Vi du v& mudi thiazoli bao gdm 3-etyl-5-(2-hydroxyetyl)-4-metylthiazoli
bromua va 3-benzyl-5-(2-hydroxyetyl)-4-metylthiazoli clorua.

Vi du v& bazo bao gom 1,8-diazabixyclo[5,4,0]-7-undecen va trietylamin.

Dung mdi t&t hon 1a dung moéi hitu co, tot hon nita 13 dung modi phan cuc
khong proton, tot hon nita 1a ruou hodc ete.

Vi du vé ruou bao gbm metanol, etanol, 1-propanol, va isopropanol.

Vi du v& ete bao gom etyl metyl ete, dietyl ete, monoglyme(etylen glycol
dimetyl ete), diglyme(dietylen glycol dimetyl ete), triglyme(trietylen glycol dimetyl

ete), tetrahydrofuran, tetraglyme(tetractylen glycol dimetyl ete), va crao ete (15-

crao-5,18-crao-6). Trong s6 chung, tetrahydrofuran va dietyl ete co thé duge wu tién.

Nhiét d6 phan ung trong bude (12c) t5t hon 12 nam trong khoang tir 40 dén
60°C, t6t hon nita 1a nam trong khoang tir 50 dén 55°C.
Ap sut phan tng trong budce (12c¢) t5t hon 1a nam trong khoang tur 0,1 dén 5

MPa, t6t hon nita 1a nam trong khoang tir 0,1 dén 1 MPa.
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Thoi gian phan Gmg trong budc (12¢) t6t hon 14 nam tfong khoang tir 0,1 dén
72 gio, t6t hon nita la nim trong khoang tur 6 dén 10 gio.

Phan tng tach cua nhoém ro1 chuyén troﬁg bude (13¢) co thé duoc thuc hién
bang cach st dung ion florua hodc axit. Vi du vé phuong phap tach nhém roi
chuyén bao gdm phuong phap st dung axit hydrofloric, phuong phép st dung phirc
chit amin cua hydro florua nhu pyridin-nHF va trietylamin-nHF, phuong phap st
dung mubi v6 co nhu xesi florua, kali florua, lithi boroflorua (LiBF4), va amoni
ﬂorua va phuong phéap str dung mudi hitu co nhu tetrabutylamoni florua (TBAF).

Phan tng tich nhom ro1 chuyén trong bude (13¢) ¢o thé duogc thuc hién trong
dung moi phan cuc. Dung mdi t6t hon 1a dung moi hitu co, tdt hon nita 1a dung moi
phén cuc khdng proton, t5t hon nita 12 ete.

Vi du v& ete bao gdm etyl metyl ete, dietyl ete, monoglyme(etylen glycol
dimetyl ete), diglyme(dietylen glycol dimetyl ete), triglyme(trietylen glycol dimetyl

ete), tetrahydrofuran, tetraglyme(tetraetylen glycol dimetyl ete), va crao ete (15-

crao-5,18-crao-6). Trong sb ching, tetrahydrofuran va dietyl ete c6 thé duoc uu tién.

Nhiét do phan tng trong bude (13c) tét hon 1a nam trong khoang tir 0 dén
40°C, t6t hon nita 1a ndm trong khoang tir 0 dén 20°C.

Ap suit phan tmg trong budc (13c) t5t hon 12 ndm trong khoang tir 0,1 dén 5
MPa, t6t hon nita 12 ndm trong khoang tir 0,1 dén 1 MPa.

Thoi gian phan tng trong bude (13¢) t5t hon 12 nim trong khoang tir 0,1 dén
72 gidy, tot hon nita 1a nam trong khoang tir 3 dén 8 gio.

Qué trinh oxy hoa trong budc (14c¢) co thé duoc thuc hién trong dung moi
véi su ¢ mat clia natri clorit.

Vi du vé dung méi ¢6 thé dugc st dung bao gdm nuéc va rugu nhu rugu
metanol, etanol, 1-propanol, isopropanol, 1-butanol, va tert-butyl. Bém co thé duoc
st dung 1 dung dich dinatri hydro phosphat.

Hop chéit (14c) c6 thé duoc dua vao tiép xuc véi kiém d& chuyén hoéa -
COOH thanh dang muéi. Vi du vé kidm bao gbm natri hydroxit, kali hydroxit, lithi

hydroxit, va amoniac. Viéc st dung dung dich chtra nuéc amoniac dugc uu tién.
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Dung mdi co thé duoc chung tach, duoc lam bay hoi, hoac tinh ché sau khi
hoan thanh mai budc, dé tang do tinh khiét ctia hop chat can thu.
Chét hoat dong bé mat (c) c6 thé duge tao ra mdt cach thich hop bang
phuong phdp san xuét bao gdbm: buée (21¢) thu hop chét (21¢) c6 cong thirc:
R'*—C—R**—C—R**—CH,—OE"
[
trong d6 R'°, R*, va E° dugc xac dinh nhu néu trén, va R2% 13 lién két don

hodc nhom lién két hoa tri hai, bang phan (mg cua keton c6 cong thic:

RZZC_W—RSG—CHQ_OEC
0

trong d6 R* duge x4c dinh nhu néu trén, R22¢ 13 nhém hitu co hoa tri mot, va

E¢ 14 nhom roi chuyén, véi este clia axit carboxylic c6 cong thire:
23
0

trong d6 R'® duge xac dinh nhu néu trén, va R3¢ 1a nhém hitu co hoa tri mot;

bude (22¢) thu hop chat (22¢) c6 cong thic:
1 24 3
R °—<”:—R °—IC|)—R °—CHy;—OH
O 0
trong d6 R'¢, R¥¢, va R*® duoc x4c dinh nhu néu trén, bang cach tach nhém

roi chuyén duge chira trong hop chét (21¢c); va bude (23c) thu hop chét (23c) ¢

cdng thire:

R1 c_ﬁ_R24c_ﬁ_R
0 @

146

146/257



43896

trong do R!¢, R?*°, va R* dugc xac dinh nhu néu trén, bang cach oxy hoa hop
chét (22¢).

Khi R'® chtra vong furan, thi vong furan ¢6 thé duoc mo, vi du, béng cach st
dung axit va chuyén thanh din xudt dicacbonyl. Vi du vé axit bao gdm axit axetic,
axit hydrocloric, va p-toluen sulfon. Trong sb ching, axit axetic dugc uu tién.

E° 1a nhém rdi chuyén. Vi du vé nhom rdi chuyén bao gébm nhém tert-
butyldimetylsilyl (TBS), nhom trietylsilyl (TES), nhém triisopropylsilyl (TIPS),
nhom tert-butyldiphenylsilyl (TBDPS), va nhém benzyl (Bn).

R22¢ 5t hon 14 nhém alkyl mach thing hodc mach nhanh c¢6 mét nguyén tu
cacbon hodc nhidu hon, t6t hon nita 1a nhom metyl.

R23¢ 8t hon 12 nhém alkyl mach thang hodc mach nhédnh c6 mdt nguyén tu
cacbon hodc nhidu hon, t6t hon nfta 1a nhém metyl.

R24 6t hon 12 nhom alkylen mach thing hodc mach nhanh c6 mét nguyén tu
cacbon hozc nhidu hon, tot hon nita 1a mnhom etylen (-CHa-).

Phan g trong budc (21c¢) ¢o thé duoc thuc hién trong dung moi v6i sy co
mat cta bazo.

Vi du vé bazo bao gdbm natri amit, natri hydrua, natri metoxit, va natri etoxit.

Dung moi1 tdt hon 13 dung mdi hitu co, t&t hon nita 1a dung moéi phan cuc
khong proton, t&t hon nita 1a ruou hodc ete.

Vi du vé rugu bao gdm metanol, etanol, 1-propanol, va isopropanol.

Vi du vé ete bao gdm etyl metyl ete, dietyl ete, monoglyme(etylen glycol
dimetyl ete), diglyme(dietylen glycol dimetyl ete), triglyme(trietylen glycol dimetyl

ete), tetrahydrofuran, tetraglyme(tetractylen glycol dimetyl ete), va crao ete (15-

crao-5,18-crao-6). Trong s6 chiing, tetrahydrofuran va dietyl ete ¢o thé dugc uu tién.

Nhiét d6 phan tng trong budc (21c) t&t hon 13 nam trong khoang tir 0 dén
40°C, tbt hon nita 1a ndm trong khoang tir 0 dén 20°C.

Ap suét phan ung trong bude (21¢) t6t hon 13 nam trong khoang tir 0,1 dén 5
MPa, t&t hon nita 1 nam trong khoang tir 0,1 dén 1 MPa.

Thoi gian phan tmg trong budce (21¢) t5t hon 1a nam trong khoang tir 0,1 dén

72 gio, t6t hon nita 1a nam trong khoang tir 3 dén 8 gio.
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Phan tmg tach ctia nhom rdi chuyén trong bude (22¢) c6 thé duoc thuc hién
bing cach st dung ion florua hodc axit. Vi du vé phuong phap tach nhom roi
chuyén bao gbdm phuong phép st dung axit hydrofloric, phuong phap st dung phirc
chit amin cta hydro florua nhu pyridin-nHF va trietylamin-nHF, phuong phap su
dung muéi v6 co nhu xesi florua, kali florua, lithi boroﬂorﬁa (LiBF4), va amoni
florua, va phuong phap st dung mubi hitu co nhu tetrabutylamoni florua (TBAF).

Phan tmg tach nhom roi chuyén trong budce (22¢) c6 thé duoc thue hién trong
dung mobi. Dung moi t5t hon 14 dung méi hitu co, tot hon nita 1a dung m6i phéan cuc
khong proton, t6t hon nita 12 ete.

Vi du vé ete bao gbm etyl metyl ete, dietyl ete, monoglyme(etylen glycol
dimetyl ete), diglyme(dietylen glycol dimetyl ete), triglyme(trietylen glycol dimetyl

ete), tetrahydrofuran, tetraglyme(tetraetylen glycol dimetyl ete), va crao ete (15-

crao-5,18-crao-6). Trong sb chung, tetrahydrofuran va dietyl ete co thé duoc uu tién.

Nhiét d6 phan ung trong budc (22¢) t6t hon 1a nam trong khoang tir 0 dén
40°C, tt hon nita 1a 0 dén 20°C.

Ap suit phan ung trong bude (22¢) t5t hon 1a ndm trong khoang tir 0,1 dén 5
MPa, tét hon nita 12 ndm trong khoang tir 0,1 dén 1 MPa.

Thoi gian phan (mg trong bude (22¢) t5t hon 12 ndm trong khoang tir 0,1 dén
72 gidy, tot hon nita 1a ndm trong khoang tur 3 dén 8 gio.

Qua trinh oxy héa trong buéde (23c¢) ¢o thé duoc thuc hién trong dung mdi
vGi su ¢d mit cta natri clorit.

Vi du vé& dung mdi ¢6 thé dugc st dung bao gém rugu va nude. Pém cd thé
duoc st dung 1a dung dich dinatri hydro phosphat.

Hop chét (23c) ¢ thé dugc dua vao tiép xtic véi kidm dé chuyén héa -
COOH thanh dang mudi. Vi du vé kiém bao gdm natri hydroxit, kali hydroxit, lithi
hydroxit, va amoniac. Viéc st dung dung dich chra nuéc amoniac duoc uu tién.

Dung moi co6 thé dugc chung tach, dugc 1am bay hoi, hoac tinh ché sau khi
hoan thanh m3i budc, dé tang do tinh khiét cua hop chét can thu,

Chét hoat dong bé mit (c) co thé duoc tao ra modt cach thich hop bang

phuong phéap san xuét bao gdm: bude (31c¢) thu hop chét (31¢) c6 cong thic:
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R!¢—=——R**—CH,—OE°

trong d6 R!¢, R*, va B¢ duge xac dinh nhu néu trén, béng cach phan Ung
alkyl halogenua c6 cdng thic:

Y°-R*-CH>-OE®

trong d6 R* duogc x4c dinh nhu néu trén, Y* 14 nguyén tir halogen, va E° 1a

nhom rdi chuyén, véi lithi axetylua c6 cong thire:

1 N :
R ®—=———-1Li
trong d6 R'® dugc xac dinh nhu néu trén; bude (32c) thu hop chét (32¢) c6
cong thirc
O
1c__H__ e A€
R C ‘C‘) R CHy,—OE
)
~ trong d6 R'°, R*, va E° dugc xac dinh nhu néu trén, bang cach oxy héa hop
chéat (31c); bude (33¢) thu hop chét (33¢) ¢6 cong thuc:
O

I
R'—C ﬁ R%*—CH,—OH
o

trong do6 R'® va R* duoc x4c dinh nhu néu trén, bang cach tdch nhom roi

chuyén duge chira trong hop chét (32¢); va bude (34¢) thu hop chét (34c¢) c6 cong

thirc:
O O
R“’-—l‘}—C—RSC—C—OH
y)
trong d6 R!¢ va R* dugc xéc dinh nhu néu trén, bang cach oxy hoa hop chat
(33c).
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Khi R'® chtra vong furan, thi vong furan c6 thé dugc mo, vi du, béng cach su
dung axit va chuyén thanh dan xuét dicacbonyl. Vi du vé axit bao gdm axit axetic,
axit hydrocloric, va p-toluen sulfon. Trong sb chiing, axit axetic dugc uu tién.

E° 1a nhém roi chuyén. Vi du vé nhém roi chuyén bao gém nhém tert-
butyldimetylsilyl (TBS), nhom trietylsilyl (TES), nhém triisopropylsilyl (TIPS),
nhém tert-butyldiphenylsilyl (TBDPS), va nhém benzyl (Bn).

Déi véi ty 16 phan tng cua alkyl halogenua véi lithi axetylua trong budc
(31c), lu:ong lithi axetylua t6t hon 1a nam trong khoang tir 1 dén 2 mol, t6t hon nita
]2 nim trong khoang tir 1 dén 1,2 mol, so véi 1 mol alkyl halogenua, khi xem xét su
cai thién hiéu suét va giam chét thai.

Phan Umg trong budc (31c) ¢o thé duoc thuc hién trong dung mdi. Dung moi
tdt hon 13 hexan.

Nhiét d6 phan tng trong bude (31c) tét hon 1a ndm trong khoang tir -100 dén
—40°C, t6t hon nita 12 ndm trong khoang tir -80 dén -50°C.

Ap suét phan tng trong bude (31c¢) t5t hon 1a nam trong khoang tir 0,1 dén 5
MPa, t6t hon nita 1a nam trong khoang tir 0,1 dén 1 MPa.

Thoi gian phan Gmg trong bude (31¢) t5t hon 12 ndm trong khoang tir 0,1 dén
72 gid, tot hon nita 1a nam trong khoang tir 6 dén 10 gio.

Qua trinh oxy héa trong budc (32¢) ¢ thé duogc thuc hién trong dung moi

nitril bing cach st dung phic chdt dugc tao ra bang cach xu ly

[(Cn")RU(CF3CO2)3]-H20, trong d6 Cn” 12 1,4,7-trimetyl-1,4,7-triazabixyclonohan,

v6i (NHs)aCe(NO3)g va axit trifloaxetic va sau do bd sung natri perclorat vao do.
Sau khi hoan thanh qua trinh oxy hoa, phan tmg trung hoa béng kiém c6 thé
duge thuce hién dé chiét hop chét (32¢) bang céch st dung dung moi hitu co nhur ete.
Nhiét d6 phan ng trong buéc (32¢) tdt hon 12 nam trong khoang tir 30 dén
100°C, t8t hon nita 14 nim trong khoang tir 40 dén 90°C.
Ap suit phan ung trong bude (32¢) t&t hon 1a ndm trong khoang tir 0,1 dén S
MPa, tdt hon nita 1a nam trong khoang tir 0,1 dén 1 MPa.
Thoi gian phan tmg trong budc (32¢) t6t hon 12 ndm trong khoang tir 0,1 dén

72 gio, tot hon nita 13 nam trong khoang tur 3 dén 8 gio.
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Phan Umg tach ciia nhom ro1 chuyén trong budc (33¢) ¢o thé duoc thuc hién
bang cach st dung ion florua hodc axit. Vi du vé phuong phap tach nhém roi
chuyén bao gdm phuong phép st dung axit hydrofloric, phuong phép su dung phirc
chit amin cta hydro florua nhu pyridin-nHF va trietylamin-nHF, phuong phéap st
dung mudi vo co nhu xesi florua, kali florua, lithi boroflorua (LiBF4), va amoni
florua, va phuong phap su dung mudi hitu co nhu tetrabutylamoni florua (TBAF).

Phan tng tach ctia nhom r0i chuyén trong bude (33¢) c6 thé duogc thuc hién
trong dung mdi. Dung moi &t hon 13 dung moéi hitu co, tot hon nita 12 dung moi
phén cuc khong proton, t6t hon nita 12 ete.

Vi du vé ete bao gém etyl metyl ete, dietyl ete, monoglyme(etylen glycol
dimetyl ete), diglyme(dietylen glycol dimetyl ete), triglyme(trietylen glycol dimetyl

ete), tetrahydrofuran, tetraglyme(tetraetylen glycol dimetyl ete), va crao ete (15-

crao-5,18-crao-6). Trong s chiing, tetrahydrofuran va dietyl ete c6 thé duoc uu tién.

Nhiét d6 phan ng trong budc (33¢) t6t hon 1a ndm trong khoang tir 0 dén
40°C, t8t hon nita 1a nam trong khoang tir 0 dén 20°C.

Ap suét phan tng trong budce (33¢) t5t hon 12 nam trong khoang tir 0,1 dén 5
MPa, tot hon nita 1a nam trong khoang tir 0,1 dén 1 MPa.

Thoi gian phan tmg trong bude (33¢) tot hon 1a ndm trong khoang tir 0,1 dén
72 gidy, tot hon nita 1a nam trong khoang tur 3 dén 8 gio.

Qua trinh oxy hoa trong buéc (34c¢) co thé dugc thuc hién trong dung moi
vGi su ¢6 mit cta natri clorit.

Vi du vé& dung mdi c6 thé duoc st dung bao gbm rugu va nuée. Pém co thé
duoc st dung 1a dung dich dinatri hydro phosphat.

Hop chit (34c) co thé duoc dua vao tiép xuc voi kidm dé chuyén hoa -
COOH thanh dang mudi. Vi du vé kidm bao gdm natri hydroxit, kali hydroxit, lithi
hydroxit, va amoniac. Viéc st dung dung dich chtra nuéc amoniac dugc wu tién.

Dung mdi ¢6 thé duge chung tach, dugc lam bay hoi, hodc tinh ché sau khi
hoan thanh m3i budc, dé tang do tinh khiét cia hop chét can thu,

Chét hoat dong bé mit (c) co thé duoc tao ra mot cach thich hop bang

phuong phép san xuét bao gdm: budce (51c) thu hop chét (51¢) c6 cdng thirc:
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W

bang cach cho divinyl keton c6 cong thue:

- O

N /

phan Gmg v&i 2-metyl furan c6 cong thic:

0

b

bude (52¢) thu hop chét (52¢) ¢6 cong thie:

0

béng cach cho hop chét (51c) phan tmg v6i furan c6 cong thie:

O

L /

bude (53¢) thu hop chat (53¢) c6 cong thic:
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O O

bang cach gia nhiét hop chét (52¢) v6i su c6 mit cua axit; va bude (54¢) thu

hop chit (54c) c6 cong thic:

O 0 O

OH

0 O

bang cach oxy hoéa hop chat (53c).

D61 véi ty 18 phan tng cua divinyl keton véi 2-metyl furan trong budce .(5 le),
luong 2-metyl furan t6t hon 1a nim trong khoang tir 0,5 dén 1 mol, t6t hon nita 13
ndm trong khoang tir 0,6 dén 0,9 mol, so véi 1 mol divinyl ketbn, khi xem xét su cai
thién hiéu sut va giam cht thai. |

Phan tng trong bude (51c) t&t hon 1a dugc thuc hién véi sy ¢6 mat cta axit.
Vi du v axit bao gdm axit axetic, axit hydrocloric, va axit p-toluensulfonic. Trong
sb chung, axit axetic dugc uu tién.

Luong axit duge st dung trong bude (51c) t5t hon 12 nam trong khoang tix
0,1 dén 2 mol, t6t hon nita 12 0,1 dén 1 mol, so véi 1 mol divinyl keton, khi xem xét
sy cai thién hiéu sut va giam chit thai.

Phan tng trong budc (51c) co thé dugc thue hién trong dung moéi phén cuyc.
Dung moi tdt hon 1a nude hodc axetonitril.

Nhiét d6 phan tmg trong budc (51¢) tot hon 1a nam trong khoang tir 20 dén
100°C, tét hon nita 1a ndm trong khoang tir 40 dén 100°C.- '

- Ap suét phan tmg trong bude (51c) t5t hon 1a nam trong khoang tur 0,1 dén 5

MPa, tét hon nita 12 nam trong khoang tir 0,1 dén 1 MPa.

153



43896

Thoi gian phan tng trong budc (51c¢) t5t hon 12 ndm trong khoang tir 0,1 dén
72 gidy, tot hon nita 1a nam trong khoang tir 4 dén 8 gio.

Dbi véi ty 16 phan tng cta hop chét (51¢) véi furan trong bude (52¢), lugng
furan 6t hon 1a ném trong khoang tur 1 dén 2 mol, t6t hon nita 1a nam trong khoang
tr 1 dén 1,1 mol, so véi 1 mol ctia hop chét (51c), khi xem xét su cai thién hi€u sudt
va giam chét thai. | -

Phan tng trong budce (52c¢) t&t hon 1a duoc thuc hién véi sy c6 mét cua axit.
Vi du vé axit bao gbm axit axetic, axit hydrocloric, va p-toluen sulfon. Trong s
ching, axit axetic 'duqc u tién.

Luong axit dugc st dung trong budce (52¢) t6t hon 13 ndm trong khoang tir
0,1 dén 2 mol, t&t hon nita 1a nam trong khoang tir 0,1 dén 1 mol, so véi 1 mol cua
hop chat (51¢), khi xem xét sy cai thién hi¢u suét va giam chét thai.

Phan g trong budc (52¢) ¢ thé duoc thuc hién trong dung mdi phén cuc.
Dung mdi t5t hon 1a nudc.

Nhiét d phan tmg trong bude (52¢) tt hon 1a ndm trong khoang tir 20 dén
100°C, t6t hon nita 14 ndm trong khoang tir 40 dén 100°C.

Ap suit phan ung trong bude (52¢) t5t hon 13 nim trong khoang tir 0,1 dén 5
MPa, t6t hon nita la nam trong khoang tur 0,1 dén 1 MPa.

Thoi gian phan Gng trong budc (52¢) tbt hon 1a nam trong khoang tur 0,1 dén
72 gid, tot hon nita 1a nam trong khoang tir 4 dén 8 gio.

Trong buée (53¢), vong furan duge mo bang cach gia nhiét hop chat (52¢)
v&i sy ¢d mat cua axit.

Axit t6t hon 14 axit hydrocloric hodc axit sulfuric.

Phan g trong budc (53c) cd thé duoc thuc hién trong dung moi phén cyc.
Dung moi t6t hon 1a nude.

Nhiét d6 phan ng trong bude (53¢) t&t hon 14 ndm trong khoang tir 50 dén
100°C, tét hon nita 1 nim trong khoang tir 70 dén 100°C.

Ap suét phan tmg trong bude (53¢) tot hon 1 0,1 dén 5 MPa, tét hon nita la
0,1 dén 1 MPa.
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Thoi gian phan Gng trong budce (53¢) t5t hon 1a nim trong khoang tir 0,1 dén
72 gid, tot hon nita 1a ndm trong khodng tir 1 dén 12 gio.

Qué trinh oxy hoéa trong budc (54c¢) co thé dugc thuc hién trong dung moi
v6i su cé mit cta natri clorit.

Vi du vé dung moi ¢ thé duoc st dung bao gém ruou tert-butyl va nude.
DPém c¢6 thé dugce st dung 1a dung dich dinatri hydro phosphat.

Hop chit (54c) c¢6 thé dua vao tiép xuc véi kidm dé chuyén hoa -COOH
thanh dang mudi. Vi du v& kiém bao gdm natri hydroxit, kali hydroxit, lithi hydroxit,
va amoniac. Viéc st dung dung dich chira nu6éc amoniac dugc uu tién.

Dung mdi ¢ thé duoc chung tach, duoc lam bay hoi, hodc tinh ché sau khi
hoan thanh mdi bude, dé ting do tinh khiét cia hop chét can thu.

Chit hoat dong bé mit (c) cb thé duoc tao ra mot cach thich hop bang

phuong phéap san xuét bao gdm: budc (61c¢) thu hop chét (61¢) c6 cong thuc: -

21 0
1c c
R YR\/\)I\/\ 6ic
Y
0]

trong d6 R'°, R*'® va Y®!° duge xéc dinh nhu néu trén, bang phan Ung cua
alken c6 cong thuc:
1 21
R C\H/R \C/
0
trong d6 R'® duoc xac dinh nhu néu trén, va R2° 13 lién két don hodc nhom

lién két héa tri hai, v6i alkyn ¢6 cong thic:

Y61 c
\/\\\\

trong d6 Y°®'° 1a nhom alkyl este; va budc (62¢) thu hop chét (62¢) c6 cong

thic:
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trong d6 R1® va R?!¢ dugc x4c dinh nhu néu trén, bang céch cho kiém hoat
dong trén hop chét (61¢) va sau do cho axit hoat dong trén do.

Khi R!® chita vong furan, vong furan cé thé duoc ma, vi du, béng cach su
dung axit va chuyén thanh din xuit dicacbonyl. Vi du vé axit bao gém axit axetic,
axit hydrocloric, va p-toluen sulfon. Trong sb chiing, axit axetic dugc uu tién.

R2'° t4t hon 14 lién két don hodc nhom alkylen mach théng hodc mach nhanh
c6 mot nguyén tir cacbon hodc nhiéu hon.

Déi voi ty 18 phan tng cua alken véi alkyn trong bude (61¢), luong alken t6t
hon 1a 0,5 dén 2 mol, 1ot hon nita 12 0,6 dén 1,2 mol, so v&i 1 mol alkyn, khi xem
xét su cai thién hiéu sudt va giam chat thai.

Phan Ung trong budc (61c) tot hon 1a dugc thuc hién voi sy c6 mit ctia chét
xuc tac kim loai. Vi du vé kim loai bao gém ruteni.

Luong chat xtc tac kim loai duogc st dung trong bude (61¢) tdt hon 1a 0,01
dén 0.4 mol, t6t hon nita 1a 0,05 dén 0,1 mol, so v&i 1 mol alken, khi xem xét su cai
thién hiéu sut va giam chat thai.

Phan Ung trong bude (61c) co thé duoc thuc hién trong dung moi phén cuc.
Dung mdi t6t hon 1a nu6c, axetonitril, dimetylaxetamit, hodc dimetylformamit.

Nhiét d6 phan tmg trong bude (61c) tdt hon 1a nam trong khoang tir 20 dén
160°C, t6t hon nita la nim trong khoang tir 40 d&én 140°C.

Ap suét phan tng trong budc (61¢) t5t hon 12 nam trong khoang tir 0,1 dén 5
MPa, tét hon nita 12 ndm trong khoang tir 0,1 dén 1,0 MPa.

Thoi gian phan Gmg trong budc (61¢) t5t hon 1a nam trong khoéng tir 0,1 dén
72 gid, t6t hon nita 1a nim trong khoang tir 4 dén 8 gio.

D6i véi 1y 18 phan tmg cia hop chit (61c) vé6i kiém trong bude (62¢), lugng

kiém tdt hon 1a nim trong khoang tir 0,6 dén 2 mol, t6t hon nita 1a nim trong
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khoang ti 0,8 dén 1,1 mol, so v6i 1 mol ctia hgp chét (61¢), khi xem xét sy cai thién
hidu sut va giam chét thai.

Luong axit dugc str dung trong budc (62¢) t5t hon 14 nam trong khoang tix
1,0 dén 20,0 mol, t5t hon nita 13 ndm trong khoang tr 1,0 dén 10,0 mol, so voi 1
mol ciia hop chét (61¢), khi xem xét su cai thién hiéu sudt va gidm chat thai.

Phan tmg trong budc (62¢) cb thé dugc thuc hién trong dung moi phén cuc.
Dung mdi t6t hon 1a nudc.

Nhiét d6 phan ung trong bude (62¢) t&t hon 13 ndm trong khoang tir 0 dén
100°C, tét hon nita 1a ndm trong khoang tir 20 dén 100°C.

Ap sudt phan tmg trong budc (62¢) tdt hon 14 ndm trong khoang tir 0,1 dén 5
MPa, t6t hon nita 12 ndm trong khoang tir 0,1 dén 1 MPa.

Thoi gian phan Gmg trong budce (62¢) t5t hon 1a nam trong khoang tir 0,1 dén
72 gio, t6t hon nita 12 ndm trong khoang tir 4 dén 8 gio.

Hop chét (62¢) ¢6 thé dua vao tiép xtc voi kidm d& chuyén héa -COOH
thanh dang mudi. Vi du vé kidm bao gém natri hydroxit, kali hydroxit, lithi hydroxit,
v& amoniac. Viéc stt dung dung dich chira nréc amoniac dugc- uu tién.

Dung mdi co thé duoc chung tach, dugce 1am bay hoi; hogc tinh ché sau khi
hoan thanh m&i budc, dé ting do tinh khiét ctia hop cht can thu.

Chét hoat dong bé mit (d) s& dugc md ta.

Trong cong thic (d), R 13 nhom alkyl mach thang hodc mach nhanh tiy y
¢6 phan tir thé va c6 mot nguyén tir cacbon hodc nhiéu hon hodc nhém alkyl vong
tlly ¥ ¢6 phan tir thé va c6 ba nguyén ti cacbon hodc nhiéu hon.

Nhom alkyl ¢ thé chira di vorig héa tri mot hodc hoa tri hai hogc cling c6 thé
tao ra vong, trong trudng hop c6 ba nguyén tir cacbon hodc nhiéu hon. Di vong tdt
hon 1a di vong chua no, t5t hon nita 12 di vong chua no chtra oxy, va vi du vé chiing
bao gdbm vong furan. Trong R'Y, di vong héa tri hai c6 thé duogc chén gilta hai
nguyén tr cacbon, di vong hda tri hai ¢6 thé dugc nim & dau'mut va duoc gin véi -
C(=0)-, hodc di vong héa tri mot cé thé duge ndm & dau mut cta nhom alkyl.

Trong phan md ta nay, "s§ nguyén tir cacbon" ctia nhém alkyl bao gbm s6

nguyén tir cacbon tao ra di vong.
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Phan tir thé tiy ¥ dugc chira trong nhém alkyl la R' tdt hon la nguyén tr
halogen, nhém alkyl mach thing hodc mach nhanh c6 tur 1 dén 10 nguyén t&r cacbon
hodc nhém alkyl vong cé tir 3 dén 10 nguyén tir cacbon, hodc nhém hydroxy, dac
biét t&t hon 1a nhém metyl hodc nhém etyl.

Nhom alkyl ¢6 vai trd 12 R' t5t hon 1a khong c6 nhom cacbonyl. Trong
nhém alkyl, 75% nguyén tir hydro hogc it hon dugc gin v6i nguyén tir cacbon c6
thé duoc thé bang nguyén ti halogen, 50% nguyén tur hydro hodc it hon c6 thé dugce
thé bang nguyén tlr halogen, hogc 25% nguyén tir hydro hodc it hon ¢6 thé duge thé
bang nguyén tir halogen, nhung nhom alkyl &t hon 1a nhom alkyl khong halogen
hoa khong c6 nguyén tir halogen nhu nguyén tu flo va nguyén tir clo. Nhom alkyl
t6t hon 13 khong chira phan tir thé bat ky.

R t4¢ hon 14 nhém alkyl mach thing hodc mach nhanh tity ¥ c6 phan tir thé
va ¢6 tir 1 dén 10 nguyén tir cacbon hodc nhém alkyl vong tuy Y ¢6 phan tir thé va
¢6 tir 3 dén 10 nguyén tt cacbon, tot hon nita 1a nhom alkyl mach thang hodc mach
nhanh khéng c6 nhém cacbonyl va c6 tur 1 dén 10 nguyén tir cacbon hodc nhoém
alkyl vong khong ¢6 nhém cacbonyl va c6 tir 3 dén 10 nguyén tr cacbon, t5t hon
nita 12 nhém alkyl mach thing hodc mach nhanh c6 tr 1 dén 10 nguyén ti cacbon
va khong c6 phan tir thé, con tét hon 1a nhém alkyl mach thdng hodc mach nhanh c6
tr 1 dén 3 nguyén tir cacbon va khong co6 phan tir thé, dic biét t6t hon 1a nhom
metyl (-CHz) hodc nhém etyl (-CaHs), tot nhat 1a nhém metyl (-CHs).

Trong cong thire (d), m&i R* va R* 1a H hogc phn tir thé doc 1ap. Nhiéu R*
va nhidu R ¢4 thé 1a giéng hodc khéac nhau.

M&i phén tir thé c6 vai trd 1a R va R* tbt hon 14 nguyén t halogen, nhom
alkyl mach thdng hodc mach nhanh c6 tir 1 dén 10 nguyén tr cacbon hodc nhom
alkyl vong c¢o tur 3 dén 10 nguyén tir cacbon, hodc nhém hydroxy, dac biét tot hon 14
nhém metyl hodc nhém etyl.

M&i nhom alkyl 6 vai tro 13 R va R* t6t hon 1a khong ¢6 nhom cacbonyl.

Trong nhém alkyl, 75% nguyén tir hydro hodc it hon dugc gén véi nguyén tir
cacbon ¢6 thé duoc thé bang nguyén tir halogen, 50% nguyén t hydro hodc it hon

6 thé duoc thé bang nguyén ti halogen, hodc 25% nguyén tir hydro hodc it hon ¢6
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thé duoc thé bing nguyén tir halogen, nhung nhém alkyl tdt hon 1a nhom alkyl
khong halogen héa khong c6 nguyén tir halogen nhu nguyén tr flo va nguyén tu clo.

Nhoém alkyl t5t hon 1a khong chira phan tir thé bat ky.

M>3i nhoém alkyl c6 vai tro 12 R?¢ va R* 5t hon 1a nhom alkyl mach thang
hodc mach nhanh khéng c6 nhém cacbonyl va c6 tir 1 dén 10 nguyén .tfx cacbon
hodc nhém alkyl vong khong c6 nhém cacbonyl va cé tir 3 dén 10 nguyén ti cacbon,
t4t hon nita 12 nhém alkyl mach thing hogc mach nhanh khéng c6 nhom cacbonyl
va c6 tir 1 dén 10 nguyén tir cacbon, tdt hon nita 1a nhom alkyl mach thang hozc
mach nhanh co tur 1 dén 3 nguyén tu cacbon va khong c6 phan tir thé, dic biét tot
hon 12 nhém metyl (-CHz) hodc nhom etyl (-CoHs).

M3i R2 va R* doc 1ap t6t hon 1a H hodc nhoém alkyl mach thing hodc mach
nhénh khdng c¢6 nhém cacbonyl va c6 tr 1 dén 10 nguyén tr cacbon, t5t hon nita 12
H ho#c nhom alkyl mach théng hodc mach nhanh ¢ tur 1 dén 3 nguyén tr cacbon va
khong c6 phan tir thé, con tt hon 12 H, nhém metyl (-CHs) hoge nhom etyl (-C2Hs),
dic biét tt hon 1a H.

Trong cong thic (d), R*¢ 1a nhom alkylen tiy ¥ ¢6 phin tir thé va co tir 1 dén
10 nguyén tir cacbon. Khi nhiéu R ¢6 mit, nhidu R3¢ ¢6 thé giéng hodc khac nhau.

Nhoém alkylen t6t hon 1a khong c6 nhom cacbonyl.

Trong nhém alkylen, 75% nguyén tir hydro hodc it hon duoc gén véi nguyén
tir cacbon ¢6 thé dugce thé bang nguyén tir halogen, 50% nguyén tr hydro hodc it
hon ¢6 thé duoc thé bing nguyén tir halogen, hodc 25% nguyén tr hydro hodc it
hon ¢6 thé duoc thé bang nguyén tir halogen, nhung nhém alkyl t6t hon la nhom
alkyl khong halogen hoa khong co nguyén tir halogen nhu nguyén t flo va nguyén
t clo. '

Nhom alkylen t5t hon 1a khong chira phan tir thé bt k.

Nhoém alkylen tot hon 1a nhém alkylen mach thang hogc mach nhanh tuy y
6 phan tir thé va c6 tir 1 d&n 10 nguyén tr cacbon hodc nhém alkylen vong tuy y ¢
phan tir thé va c¢6 ta 3 dén 10 nguyén tir cacbon, t&t hon 1a nhém alkylen mach
thing hodc mach nhanh khong c6 nhém cacbonyl va cé tu 1 dén 10 nguyén tur

cacbon hodc nhém alkylen vong khong c6 nhom cacbonyl va co tur 3 dén 10 nguyén
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tir cacbon, t6t hon nita 1a nhom alkylen mach théng hodc mach nhanh c6 tur 1 dén 10
nguyén tir cacbon va khong co phén tir thé, t6t hon nita 12 mnhom etylen (-CHa-),
nhém etylen (-C2Hs-), nhom isopropylen (-CH(CH3)CHa-), hodc nhém propylen (-
CsHs-).

Bét ky hai trong s§ R'¢, R?¢, R, va R4 ¢4 thé duoc Vg:?’m v6i nhau dé tao ra
vong. |

Trong cong thuc (d), n 1a s6 nguyén bang 1 hodc cao hon, t6t hon 1a sb
ngujfén nam trong khoang tir 1 dén 40, t&t hon nita 14 s& nguyén nam trong' khoang
tir 1 dén 30, t6t hon nita 1a s6 nguyén nam trong khoang tir 5 dén 25.

Trong cong thire (d), mdi p va q doc 1ap la sb nguyén bang 1 hodc cao hon. p
t6t hon 12 s6 nguyén niam trong khoang tir 0 dén 10, t6t hon nita 12 0 hodc 1. Tét hon
1a, q la sb nguyén nam trong khoang tir 0 dén 10, t&t hon nira 1a sd nguyén nim
trong khoang tir 0 dén 5.

Tbng ctia n, p, va q t6t hon 1a s6 nguyén béng 6 hodc cao hon. Tbng ctia n, p,
va q tot hon nita 1a s6 nguyé bang 8 hozc cao hon. Tbng ctia n, p, va q cling tdt hon
1a sb nguyén bang 60 hodc nho hon, t6t hon nita 1a s6 nguyén bang 50 hodc nho hon,
t6t hon nita 1a s6 nguyén bang 40 hodc nho hon.

Trong cong thirc (d), A® 1a -S03X? hodc -COOX (trong d6 X413 H, nguyén
ttr kim loai, NR3Y, imidazol tily ¥ ¢6 phan tir thé, pyridin tly ¥ c6 phén tir thé, hodc
phosphoni tiy ¥ ¢6 phan tit thé, va mdi R 1a H hodc nhom hiru co va ¢o thé giéng
hogc khac nhau). M&i R%¢ t6t hon 1a H hodc nhém hitu co ¢ tir 1 dén 10 nguyén tu
cacbon, t&t hon nita 1a H hodc nhém hitu co ¢6 tur 1 dén 4 nguyén tr cacbon. Vi du
v& nguyén tr kim loai bao gém nguyén tt kim loai hoa tri mot ho#c hoa tri hai nhu
kim loai kidm (nhém 1) va kim loai kiém thé (nhom 2), va nguyén tt kim loai bt
hon 14 Na, K, hodc Li. X¢ ¢6 thé 1a nguyén tir kim loai hodc NR3Y (trong d6 R> nhu
dugc néu & trén).

X4 t4t hon 1a H, kim loai kiém (nhom 1), kim loai kiém thd (nhém 2), hodc
NR34,, tot hon nita 1a H, Na, K, Li, hodc NHy dé d& dang hoa tan trong nudc, tdt hon
nita 1a Na, K, hoc NH, dé d& dang hoa tan tiép trong nude, ddc biét t6t hon 12 Na

hosic NHs, tdt nhit 1a NFs dé d& dang loai bo. Khi X* 1a NHy, kha nang hoa tan cua
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chét hoat dong bé mit thanh mdi trudng chita nudce 1a tuyét voi, va thanh phan kim
loai kho duy tri trong PTFE hodc san phim cudi cing.

Trong cong thie (d), L 1a lién két don, -CO,-B-*, -OCO-B-*, -CONR%-B-*,
_NRSCO-B-*, hogc -CO- (tuy nhién, ngoai trit nhém cacbonyl duoc chira trong -
COy-B-, -OCO-B-, -CONR%-B-, va -NR%CO-B-), B la lién két don hodc nhom
alkylen tily y c6 phan tir thé va co tir 1 dén 10 nguyén tir cacbon, va R% 14 H hoac
nhom alkyl tuy y ¢6 phan tir thé va c6 tir 1 d&n 4 nguyén tir cacbon. Nhém alkylen
t6t hon nita 12 ¢6 tir 1 dén 5 nguyén t cacbon. Hon nita, R% & trén t6t hon nita 1a H
hodc nhém metyl. Ky hiéu * 1a bén duoc gan véi A trong cong thuc.

L t6t hon 14 lién két don.

Chét hoat dong bé mit t6t hon 1a c6 gia tri tich phan cua tong cudong do dinh
bang 10 hodc cao hon, duge quan sat trong vung chuyén dich héa hoc bang 2,0 dén
5,0 ppm trong ph6 'H-NMR.

Chét hoat dong bé mit tt hon 1a ¢6 gid tri tich phan cta tong cudng do dinh
nim trong khoang néu trén, dugc quan sét trong viung chuyén dich hoa hoc béng 2,0
dén 5,0 ppm trong phd 'H-NMR. Trong trudng hop nay, chit hoat dong bé mat ot
hon 14 ¢6 cAu tric keton trong phén tir.

Trong chit hoat dong bé mit, gia tri tich phan t6t hon nita 1 15 hodc cao hon
va 5t hon 1a 95 hodic nhé hon, tét hon nita 12 80 hodc nhé hon, tot hon nita 1a 70
hodc nho hon.

Gi4 tri tich phan duoc do trong dung mdi chira nudc nang & nhiét do trong
phong. Nuée ning duge diéu chinh dén 4,79 ppm.

Vi du vé chét hoat dong bé mat (d) bao gbém

CH;3C(0)CH2CH2CH,CH2CH2CH2CH2CH2COOK,

CH3C(0)CH2CH,CH2CH2CH2CH2CH2COON ,

CH;3C(0)CH2CH2CH2CH2CH2CH2COONa,

CH;C(0)CH2CH2CH2CH2CH2COONa,

CH3C(0)CH2CH2CH2CH2COONa,

CH;3C(0O)CH2CH2CH2COONGa,

CHgC(O)CHzCHzCHzCHzCHzCHzCHzCHzCHzCHzCHzCHzCHzCOONa,
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CH;3C(0)CH2CH2CH>CH>CH2CH2CHCHyCHoCHCHCH2CH2CH2CH2CH

»CH,CH,COONGa,
(CH3):CC(0)CH>CH>CH,CH2CH2CH2CH2CHCOONa,
(CH3),CHC(0)CH>CH,CHCH2CHCHyCHoCHaCOON G,
(CHz)sCHC(0)CH2CHCH2CH2CHCHyCHaCHCOON,
CH3CH,C(0)CHCHCH>CH>CH>CHCHCOONG,
CH3CH>CH2C(O)CH,CH2CH2CHCH2CH,COONa,
CH;CH>CH,CH>C(O)CH2CH2CH>CH2CHCOONa,
CH;CH2CH>CH,CH,C(0)CHCHCH2CH2COONG,
CH;CH>CH,CH,CH,CH,C(O)CHCH2CH,COONa,
CH3CH>CHCH,CH,CH2CH2C(0)CH2CH,COONa,
CH;CH>CH2CH,CH,CH2CH>CH,C(O)CH,COONa,
CH3C(0)CH,CHCHCHCH2CH2CH2CHOCH>CH2COONa,
CH3C(0)CH2CH,CH>CH>CH2CHCHoCHoC(O)NHCH2COOK,
CH3C(0)CH2CH,CHCH>CH2CHCHoCHaNHC(0)CH2COOK,
CH3C(0)CH2CH,CH2CH>CH2CH2CH2CH2C(0)OCH2COONG,
CH3C(O)CH2CH,CHCH>CH2CH2CH2CH0C(0)CH2COONa,
CH3C(0)CH2CH,CHCH>CH2CH2CH2.CHoC(O)COONa,
CH3C(0)CH2CH,CHCH>CH2CH2CH2.CHLC(O)COOH,
CH3C(0)CH2CH>CH2CH>CH2CH2CH2CH2C(0)COOL,
CH3C(0)CH2CH,CH>CHCH>CHCH2CH2C(O)COONHS,
CH3C(0)CH2CH,CH>CH>CH2CHoCH2CHC(O)COONa,
CH3C(0)CH,CH,CH,CHCH>CH>CHaC(CH3)2COOK,
CH;3C(0)CH2CH,CHCH,CH2CH2CHoCHoCHSO3Na,
CH;3C(0)CH2CH,CHCH,CH2CH2CH2CH2SO05Na,
CH;3C(0)CH2CH,CHCH,CH>CH2CHaSO3Na,
CH3C(0)CH,CH,CHCHCHCH2S 03N,
CH;C(0)CH2CH,CH>CH2CH2SO3Na,
CH3C(0)CH2CH,CH>CHSO3Na,

CH3C(O)CHzCHzCHzCHzCHzCHzCHzCHzCHzCHzCHgCHzCHzSO3Na,
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CH3C(0)CH2CH2CH>CH2CH2CH2CH2CH2CH2CH2CH2CH2CH2CHCH2CH
»CH>CH>SO3Na,
CH3C(0)CH,CH2CHCH2CH,CH2CH2CH2CH2CH2S O3 Na,
(CH;3)3CC(0)CH,CH2CH,CHaCHCH2CH2CHoCH2S O3Na,
(CH3),CHC(O)CH2CH2CH.CHyCH2CH2CH2CH,CH2S O3Na,
(CHa)sCHC(0)CH2CH2CH,CHCH2CH2CH2CH2CH2SO3Na,
CH;3C(0)CH,CH,CH,CH2CH2CH2CHCH2SOsNa,
CH;3C(0)CHCHCHCH2CH2CH2CHSO3Na,
CH3C(0)CH2CH>CH,CH2CH>CH2SO3Na,
CH;3C(0)CH2CH>CH2CH2CH2SO3Na,
CH;C(0)CH2CH,CH2CH2SO3Na,
CH;C(0)CH2CH>CH2SO3Na,
CH3C(0O)CH2CH2SOs3Na,
CH;5C(0)CH2S0:Na,
CH3C(0)CH2CH>CHCH2CHCH2CH2CH2CH20CH2CH2CH2S OsNa,
CH;C(O)CH.CH2CHCH2CH2.CH>CH2CH2CH2C(O)NHCH2SOsNa,
CH3C(0)CH>CH2CH2CH>CHaCH2CH2CH2CHoNHC(O)CH2S O3 Na,
CH5C(0)CH2CH2CH2CH.CH:CH2CH2CH2CH2C(O)SOsNa,
CH:C(0)CHCH2CHCH>CH2CH2CH2CH2CH2C(0)O CH2SOsNa,
CH;C(O)CH,CH2CHCH>CH2CHCH2CH2CH20C(0)CH2SOsNa,
CH;3C(0)CH2CH2CH2CH2CH2CH2CH2CH2CH2SOsH,
CH3C(0)CH,CH,CHCH,CHaCH2CH2CH2CHaSO3K,
CH;3C(0)CH2CH2CH2CH2CH2CH2CH2CH2CH2S OsL,
CH;C(0)CH,CH2CHCHoCH2CHoCH2CH2CHaSO3NH4, and
CH3C(0)CH,CH2CHCHCH,CH2CH2CH2C(CH3)2SO3Na.
Chét hoat ddng bé mit (d) 1a hop chit méi va c6 thé duge tao ra bing
phuong phéap san xuét dudi déy lam vi dy.
Chit hoat dong bé mit (d) ¢6 thé dugc tao ra mot cach thich hop bang
phuong phap san xuét bao gom: bude (11d) thu hop chét (11d) c6 cong thire dudi

A

day:
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R1d—(H3—<CR2d2>—O——R3d—L——OSO:;Xd
n
0

trong d6 R'¢ dén R, n, va X* duoc xac dinh nhu néu trén, L 1a lién két don,
-CO,-B-#*, -OCO-B-*, -CONRS-B-*, -NR%CO-B-*, hogc -CO- (tuy nhién, ngoai
trir nhom cacbonyl duge chira trong -CO2-B-, -OCO-B-, -CONR®-B-, va -NR®CO-
B-), B 1a lién két don hodc nhém alkylen tily ¥ ¢6 phan tir thé va c6 tir 1 dén 10
nguyén tir cacbon, R 13 H hodc nhém alkyl tily ¥ c6 phan tit thé va c6 tir 1 dén 4
nguyén tir cacbon, va ky hiéu * 1a bén duoc ghn v6i -0S0;X? trong cong thic, bang

phan tng cta hop chét (10d) c6 cong thire dudi day:
1 2d
R d—C/<CR 2>—0H
| n
O

trong d6 R'Y, R*, va n dugc xac dinh nhu néu trén, v6i sulton ¢6 ¢ong thuc

dudi day:

trong d6 R3¢ duoc xac dinh nhu néu trén, L 1a lién két don, -CO2-B-*, -OCO-
B-*, -CONR&-B-*, -NR%CO-B-*, hogc -CO- (tuy nhién, ngoai trir nhom cacbonyl
duoc chia trong -CO2-B-, -OCO-B-, -CONRS¢B-, va -NR®CO-B-), B la lién két
don hozc nhém alkylen tiy ¥ O phan tt thé va co6 tr 1 dén 10 nguyén tir cacbon,
R%d 14 H ho#c nhom alkyl tiry y ¢6 phén tlr thé va c6 tr 1 dén 4 nguyén tir cacbon, va
ky hidu * 1a bén dugc gén voi -S(=O)- frong cong thite.

Phan ng trong budce (11d) co thé duoc thuc hién véi su cd mit cua bazo.

Vi du vé& bazo bao gdm natri hydrua, natri hydroxit, kali hydroxit, va
trietylamin. Bazo ¢o thé duoc str dung voi lugng nam trong khoang tir 0,5 dén 20
mol, so v&i 1 mol ctia hop chét (10d).

Phan tng trong budc (11d) ¢6 thé duoc thuc hién trong dung moi.
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Dung mdi t6t hon 1a dung méi hitu co, t6t hon nita 1a dung méi phan cuc
khong proton. Vi du vé& dung mdi hitu co bao gdm ete, hop chat thom, nitril, va
hydrocacbon dugc halogen hoa.

Vi du v& ete bao gdm dietyl ete, tetrahydroturan, dioxan, va dietylen glycol
dietyl ete. Trong sb chung, dietyl ete va tetrahydrofuran c6 thé dugc wu tién.

Vi du v& hop chit thom bao gbm benzen, toluen, va xylen. Trong s6 chung,
benzen dugc uu tién.

Vi du vé nitril bao gém axetonitril, propionitril, butyronitril, isobutyronitril,
va benzonitril. Trong s6 chung, axetonitril dugc uu tién. Vi du vé& hydrocacbon
dugc halogen hoa bao gém diclometan, dicloetan, clorofom, clobenzen, va o-
diclobenzen. Trong s6 chiing, diclometan va clorofom ¢6 thé duoc uu tién.

Nhiét dd phan tmg trong budc (11d) t6t hon 1a nam trong khoang tir -78 dén
150°C, t&t hon nita 12 nam trong khoang tir -20 dén 100°C.

Ap sudt phan tmg trong bude (11d) t6t hon 12 nam trong khoang tir 0 dén 10
MPa, t6t hon nita 1a nam trong khoang tir 0 dén 1,0 MPa.

Thoi gian phan Umg trong bude (11d) t6t hon 1a nam trong khoang tir 0,1 dén
72 gid, t6t hon nita la nam trong khoang tir 0,1 dén 48 gio.

Chét hoat dong bé mat (d) co thé duge tao ra mdt cach thich hop bang

phuong phap san xuét bao gom: bude (21d) thu hop chét (21d) ¢ cong thie dudi

R‘d—ﬁ—<CR2‘*2>—<0R‘*dHoR“dz}—L—CHz—cooxd
n p q '

trong d6 R4 dén R*, n, p, q, va X! duge xéc dinh nhu néu trén, L 12 lién két

day

don, -CO,-B-*, -OCO-B-*, -CONR®-B-*, NRYCO-B-*, hoac -CO- (tuy nhién,
ngoai trir nhom cacbonyl dugce chira trong -CO2-B-, -OCO-B-, -CONR%-B-, va -
NR®CO-B-), B 14 lién két don hogc nhém alkylen tuy y c6 phan tir thé va c6 tir 1
dén 10 nguyén tr cacbon, R 13 H hodc nhom alkyl tly y ¢6 phan tit thé va c6 tur 1
dén 4 nguyén tir cacbon, va ky higu * la bén duge gin voi -CH,-COOX! trong cong

thtrc, biing cach oxy héa hop chét (20d) ¢6 cong thire dudi day:
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c cR?® HOR“HCR“ >—|_ CH,—OH

trong d6 R4 dén R*, n, p, va q dugc xac dinh nhu néu trén, L 1a lién két don,
-CO3-B-*, -OCO-B-*, -CONR%-B-*, -NR*CO-B-*, hodc -CO- (tuy nhién, ngoai
trir nhém cacbonyl dugc chua trong -CO2-B-, -OCO-B-, -CONR%.-B-, va -NR%CO-
B-), B 1a lién két don hogc nhom alkylen tiy y ¢6 phan tir thé va ¢6 tir 1 dén 10
nguyén tir cacbon, R® 1a H hodc nhém alkyl thy ¥ ¢6 phdn tir thé va c6 tir 1 dén 4
nguyén tir cacbon, va ky hiéu * la bén duoc gén v6i -CH»-OH trong cong thue.

Qué trinh oxy hoa trong budc (21d) ¢6 thé duoc thuc hién biang cach cho
chét nitro héa hoat ddng trén hop chét (204).

Vi du vé& chét nitro héa ¢6 thé dugc st dung bao gOm natri nitrit, nitrosyl
sulfat, va isoamyl nitrit. }

Chét nitro hoa c6 thé duge st dung vdi luong nam trong khoang tir 0,5 dén
10 mol, so v&i 1 mol ctia hop chét (20d).

Qua trinh oxy hoa trong bude (21d) ¢6 thé duoc thuc hién trong dung mdi.
Vi du vé dung moi ¢6 thé duoc sir dung bao gém axit trifloaxetic va axetonitril.

Nhiét d6 oxy héa trong buée (21d) tét hon 1a ndm trong khoang tir -78 dén
200°C, tét hon nita 12 ndm trong khoang tir -20 dén 100°C.

Ap sudt oxy héa trong bude (21d) t6t hon 1a nim trong khoang tir 0 dén 10
MPa, t6t hon nita 1a nam trong khoang tir 0 dén 1,0 MPa.

Thoi gian oxy hoa trong budce (21d) t5t hon 13 ndm trong khoang tir 0,1 dén
72 gid, tot hon nita 1a ndm trong khoang tir 0,1 dén 24 gio.

Hop chét (10d) va hop chét (20d) c6 thé duoc tao ra cling béng phuong phép
san xut bao gdm: budc (101d) thu hop chéat (101d) ¢6 cong thire dudi day:

R”d—CHz—(I.)H—YH—OH
OH

trong d6 R4 va Y'¢ duge xac dinh nhu néu trén, bang cach hydroxyl hoa

hop chit (100d) ¢6 cong thiic dudi day:
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R!'4.CH=CH-Y'!4-OH

trong d6 R''¢ 1a H, nhom alkyl mach thang hodc mach nhanh tiy y ¢6 phéan
tir thé va c6 mot nguyén tir cacbon hodc nhiéu hon, hodc nhém alkyl vong tiy ¥ 6
phan tir thé va c6 ba nguyén tir cacbon hodc nhiéu hon va c6 thé chia di vong hoa
tri mot hodc hoa tri hai hodc ¢6 thé tao ra vong, trong trudng hop ¢ ba nguyén tu
cacbon hodc nhiéu hon, Y'¢ 1a -(CR?%)s- hodc ~(CR2%)y-(OR34),-(CR*2)q-L-CHa-,
trong d6 R2¢ dén R*, n, L, p, va q duge xac dinh nhu néu trén, L 12 lién két don, -
CO,-B-*, -OCO-B-*, -CONR-B-*, -NR*CO-B-*, hogc -CO- (tuy nhién, ngoai trir
nhém cacbonyl dugc chira trong -CO2-B-, -OCO-B-, -CONR®-B-, va -NR*CO-B-),
B 13 lién két don hodc nhom alkylen ity ¥ c6 phn tir thé va c6 tir 1 dén 10 nguyén
ttr cacbon, R 13 H hodc nhém alkyl tity y ¢6 phan tix thé va c6 tir 1 dén 4 nguyén tir
cacbon, va ky hiéu * la bén duoc gin v6i -CHa- trong cong thire; va bude (102d) thu

hop chit (102d) c6 cong thirc dudi day:

R”d—CHz—ﬁ—Y‘d—OH
0

trong d6 R4 va Y'¢ duge xac dinh nhu néu trén, bing cach oxy hoa hop chét
(1014d).

Nhom alkyl ¢6 vai tro 13 R t5t hon 1a khéng ¢6 nhém cacbonyl.

Trong nhom alkyl c6 vai trd 1a R, 75% nguyén tir hydro hoac it hon dugc
gén v&i nguyén tir cacbon ¢6 thé duoc thé bing nguyén tir halogen, 50% nguyén ta
hydro hodc it hon ¢6 thé dugc thé bang nguyén tir halogen, hodc 25% nguyén tu
hydro hodc it hon ¢6 thé duoc thé bing nguyén tr halogen, nhung nhom alkyl tdt
hon 14 nhém alkyl khong halogen héa khong c6 nguyén tr halogen nhu nguyén tu
flo va nguyén ti clo.

Nhoém alkyl tdt hon 1a khong chira phéan tir thé bat ky.

R!1¢ {8t hon 12 H, nhém alkyl mach thing hodc mach nhénh tuy y ¢6 phan tir
thé va co6 tir 1 dén 9 nguyén tir cacbon, hodc nhém alkyl vong tuy y co phan tit thé
va c6 tir 3 dén 9 nguyén tir cacbon, t&t hon nita 1a H, nhom alkyl mach thang hodc

mach nhanh khong ¢6 nhom cacbonyl va c6 tu 1 dén 9 nguyén tir cacbon, hodc
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nhom alkyl vong khong c6 nhom cacbonyl va c6 tur 3 dén 9 nguyén tir cacbon, tdt
hon nita 13 H hoic nhém alkyl mach thing hodc mach nhanh co tir 1 dén 9 nguyén
tir cacbon va khong c6 phan tir thé, con tot hon la H, nhom metyl (-CHs), hodc
nhém etyl (-CoHs), dic biét tot hon 1a H hoge nhém metyl (-CHa), t5t nhét 1a H.

Qué trinh hydroxyl hoa trong bude (101d) ¢6 thé duge thuc hién, vi du, bang
phuong phap (1d) cho phép st (1) phtaloxyanin (Fe(Pc)) va natri borohydrua hoat
dong trén hop chit (100d) trong khi oxy, hodc phuong phap (2d) cho
isopinocampheylboran (IpcBH>) hoat dong trén hop chét (100d), sau d6 oxy hoa
hop chit trung gian (dialkylboran) can thu.

Trong phuong phap (1d), sét (IT) phtaloxyanin c6 thé dugc st dung v6i luong
bang lugng cua chét xuc tac, nhu luong nam trong khoang tir 0,001 dén 1,2 mol, so
v&i 1 mol ctia hop chat (100d).

Trong phuong phap (1d), natri borohydrua c6 thé duoc st dung v6i lugng
bing 0,5 dén 20 mol, so v6i 1 mol ciia hop chét (100d).

Phan Umg trong phuong phap (1d) co thé dugc thuc hién trong dung moi.
Dung moi tot hon 1a dung mdi hiru co, va vi du vé chung bao gbm ete, hydrocacbon
duoc halogen hoa, hydrocacbon thom, nitril, va hop chét hitu co phan cyuc chua nito.

Vi du vé ete bao gbm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong s6 chung, dietyl ete va tetrahydrofuran co thé duoc wu tién.

Vi du vé& hydrocacbon dugc halogen hoa bao gbém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong sb ching, diclometan va clorofom c6
thé duoc uu tién.

Vi du vé& hydrocacbon thom bao gébm benzen, toluen, va xylen. Trong s6
ching, benzen va toluen ¢ thé duoc uu tién.

Vi du v& nitril bao gdbm axetonitril, propionitril, butyronitril, isobutyronitril,
va benzonitril. Trong s6 chiing, axetonitril duge wu tién.

Vi du vé& hop chét hitu co phén cuc chira nito bao gb6m N,N-dimetylformamit,
N,N-dimetylaxetamit, ~N-metyl-2-pyrolidon, 2-pyrolidon, va 1,3-dimetyl-2-
imidazolidinon. Trong sb chiung, N,N-dimetylformamit, N,N-dimetylaxetamit, va

N-metyl-2-pyrolidon ¢6 thé duoc wu tién.
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Nhiét d6 phan ung trong phuong phap (1d) t5t hon 1a nam trong khoang tur -
78 dén 200°C, tét hon nita 1a ndm trong khoang tir 0 dén 150°C.

Ap suét phan tmg trong phuong phip (1d) tdt hon 12 ndm trong khoang tix 0
dén 5,0 MPa, t5t hon nita 13 ndm trong khoang tr 0,1 dén 1,0 MPa.

Thoi gian phan tng trong phuong phép (1d) t5t hon 14 nam trong khoang tur
0.1 dén 72 giv, t6t hon nita 1a ndm trong khoang tir 0,1 dén 48 gio.

Trong phuong phép (2d), isopinocampheylboran ¢6 thé dugc st dung vdi
luong ndm trong khoang tir 1,0 d&n 10,0 mol, so véi 1 mol ctia hop chét (100d).

Phéan tng cta hop chit (100d) véi isopinocampheylboran ¢ thé duogc thuc
hién trong dung mdi. Dung moi tot hon 13 dung moi hitu co, va vi du vé chung bao
gbm ete, hydrocacbon dugc halogen hoa, va hydrocacbon thom.

Vi du vé ete bao gdm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete: Trong s6 chung, dietyl ete va tetrahydrofuran ¢6 thé duoc uu tién.

Vi du v& hydrocacbon dugc halogen hoa bao gém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong s6 ching, diclometan va clorofom co6
thé duoc uu tién.

Vi du vé& hydrocacbon thom bao gom benzen, toluen, va xylen. Trong sb
chiing, benzen va toluen ¢6 thé duoc wu tién.

Nhiét do phan tng cta hop chét (100d) véi isopinocampheylboran t5t hon 12
nam trong khoang tir -78 dén 200°C, t6t hon nita 14 nim trong khoang tir 0 dén
150°C.

Ap suét phan ung cta hop chét (100d) véi isopinocampheylboran t6t hon 1a
nam trong khoang tr 0 dén 5,0 MPa, t6t hon nita 1a nam trong khoang tir 0,1 dén 1,0
MPa. ’

Thoi gian phan Gng cua hop chit (100d) véi isopinocampheylboran t6t hon
12 ndm trong khoang tu 0,1 dén 72 gio, ot hon nita 1a nam trong khoang tir 0,1 dén
48 gio.

Qua trinh oxy hoa trong phuong phap (2d) c6 thé duoc thuc hién bang cho

phép chit oxy héa hoat dong trén hop chét trung gian. Vi du v& chit oxy hoéa bao
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gdm hydro peroxit. Chét oxy héa c6 thé duoc sir dung voi luong nam trong khoang
tir 0,7 d&én 10 mol so v&i 1 mol chét trung gian.

Qua trinh oxy hda trong phuong phap (2d) ¢6 thé dugc thuc hién trong dung
mdi. Vi du vé dung mdi bao gém nudc, metanol, va etanol. Trong sb chung, nuéc
duoc uu tién.

Nhiét d6 oxy héa trong phuong phap (2d) t5t hon 1a nam trong khoang tir 0
dén 100°C, t6t hon nita 1a ndm trong khoang tir 0 dén 80°C.

Ap suét oxy héa trong phuong phép (2d) t5t hon 1a nam trong khoang tir 0
dén 5,0 MPa, tét hon nita 12 ndm trong khoang tr 0,1 dén 1,0 MPa.

Thoi gian oxy hoéa trong phuong phap (2d) t5t hon 1a nam trong khoang tur
0,1 dén 72 gio, t6t hon nita 12 ndm trong khoang tur 0,1 dén 48 gio.

Vi du vé phuong phép oxy hoéa hop chit (101d) trong budce (102d) bao gbém
phuong phép (a) st dung chét phan tmg Jones (CrOs/H2SOa) (su oxy hoa Jones),
phuong phép (d) s dung Dess-Martin Periodinane (DMP) (su oxy hoa Dess-Martin,
phuong phéap (c) sir dung pyridin clochromat (PCC), phuong phép (d) cho phép tay
trang (dung dich chira nuéc NaOCl nam trong khoang tur 5 dén 6%) hoat dong véi
su ¢6 mat cua hop chét niken nhu NiCly, va phuong phép (e) cho phép thu thé hydro
nhu aldehyt va keton hoat dong v6i sy c6 mat cua chét xdc taic nhom nhu AI(CHs)s
va AIJOCH(CH3)2]3 (sw oxy héa Oppenauer).

Qua trinh oxy hoa trong budc (102d) ¢6 thé duogc thuc hién trong dung moi.
Dung méi 1a nuéc va dung mdi hiru co ¢6 thé duoc wu tién, va vi du vé chung bao
gdm nude, keton, ete, hydrocacbon dugc halogen héa, hydrocacbon thom, va nitril.

Vi du vé keton bao gdm axeton, metyl etyl keton, metyl isobutyl keton,
xyclohexanon, va rugu diaxeton. Trong s6 ching, axeton dugc uu tién.

Vi du vé ete bao gdm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong s6 chung, dietyl ete va tetrahydrofuran c6 thé duoc wu tién.

Vi du v& hydrocacbon dugc halogen hda bao gém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong s6 chung, diclometan va clorofom cé

thé dugc uu tién.
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Vi du vé& hydrocacbon thom bao gdm benzen, toluen, va xylen. Trong sb
ching, benzen va toluen c6 thé dugc uu tién.

Vi du vé nitril bao gbm axetonitril, propionitril, butyronitril, isobutyronitril,
va benzonitril. Trong s6 chung, axetonitril dugc wu tién.

Nhiét do oxy héa trong bude (102d) tét hon 12 ndm trong khoang tur -78 dén
200°C va c6 thé duoc chon mot cach thich hop tuong tng v6i phuong phap duoc
dung.

Ap suit oxy héa trong budce (102d) &t hon 12 nim trong khoang tir 0 dén 5,0
MPa va c6 thé dugc chon mdt cach thich hop tuong Umg v6i phuong phap duogc
dung.

Thoi gian oxy hoa trong bude (102d) t6t hon 1a ndm trong khoang tir 0,1 dén
72 gio va cd thé duoc chon mot cach thich hop tuong tng v6i phuong phap duoc
dung.

Hop chét (10d) va hop chét (20d) c6 thé duoc tao ra cling bang phuong phap
san xuét bao gdm: budc (201d) thu hop chét (201d) c6 cong thire dudi day:

R'“—c—Y''—0H

I
O

trong d6 R' va Y4 duge xac dinh nhu néu trén, bing qu4 trinh oxy héa bang

ozon cua hop chét (200d) ¢ cong thie dudi day:

R'Y—c—v'd-0OH

|
ERO1,

trong @6 R4 va Y'¢ dugce xac dinh nhu néu trén, va mdi R1914 3 nhém hitu co.

MEi R191 t4¢ hon 13 nhém alkyl ¢6 tir 1 dén 20 nguyén tir cacbon. Hai R'!¢
c6 thé gibng hodc khéc nhau.

Qua trinh oxy hoa bang ozon trong budc (201d) c6 thé duoc thuc hién bang
cach cho ozon hoat ddng trén hop chét (200d), sau d6 xu ly sau bang chat kh.

Ozon ¢6 thé duoc tao ra bang sy phong dién khong dn trong khi oxy.
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Vi du vé chat khir duge st dung dé xur 1y sau bao gbdm kém, dimetyl sulfua,
thioure, phosphin. Trong sb ching, phosphin ¢6 thé dugc uu tién.

Qua trinh oxy hoa bang ozoh trong budce (201d) ¢o thé duoc thuc hién trong
dung moi. Dung moi tdt hon 12 nude hodc dung moi hitu co. Vi du vé ching bao
gém nude, ruou, axit carboxylic, ete, hydrocacbon du@c halogen hoda, va
hydrocacbdn thom.

Vi du vé& rugu bao gdm metanol, etanol, 1-propanol, va isopropanol. Trong
s6 chung, metanol va etanol ¢6 thé duoc wu tién.

Vi du vé axit carboxylic bao gbm axit axetic va axit propionic. Trong s6
ching, axit axetic dugc uu tién.

Vi du vé ete bao gdm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong s6 ching, dietyl ete va tetrahydrofuran c6 thé duge uu tién.

Vi du v& hydrocacbon dugc halogen héa bao gbm diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong s6 chung, diclometan va clorofom ¢
thé duge wu tién.

Vi du vé& hydrocacbon thom bao gdm benzen, toluen, va xylen. Trong sb
ching, benzen va toluen ¢6 thé dugc wu tién.

Nhiét do oxy hoa bing ozon trong bude (201d) t5t hon 1a ndm trong khoang
tix -78 dén 200°C, t6t hon nita 1a nam trong khoang tir 0 dén 150°C.

Ap suét oxy hoa bang ozon trong budc (201d) t&t hon 13 ndm trong khoang
r 0 dén 5.0 MPa, t5t hon nita 1 nim trong khoang tix 0,1 dén 1,0 MPa.

Thoi gian oxy hoa bang ozon trong budce (201d) t6t hon 1a ndm trong khoang
tir 0,1 dén 72 gio, t6t hon nita 1a nam trong khoang tir 0,1 dén 48 gio.

Hop chéit (10d) va hop chéit (20d) ¢6 thé duogc tao ra cling bang phuong phap
san xuét bao gdm: budc (301d) thu hop chét (301d) c6 cong thire dudi day:

o

R Gi—CH—Y"*—OH

trong d6 R2 va Y duoc xac dinh nhu néu trén, béng cach epoxy hoa hop
chét (300d) c6 cong thirc dudi day:

R24_CH=CH-Y'-OH
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trong d6 Y'¢ dugc xac dinh nhu néu trén, R*'¢ 1a H, nhém alkyl mach thing
hodc mach nhanh tuy y cé phan tir thé va ¢6 mot nguyén tir cacbon hodc nhiéu hon,
hodc nhom alkyl vong tlry ¥ €0 phin tir thé va c6 ba nguyén tir cacbon hodc nhiéu
hon va c6 thé chira di vong hoa tri mdt hodc hoa tri hai hoac co thé tao ra vong,
trong trudmg hop ¢é ba nguyén tir cacbon hodc nhiéu hon; bude (302d) thu hop chét
(302d) c6 cong thic dudi day:

R?'9—CH—CH—Y'*—0H

|
R?% OH

trong d6 R*4, R?4 va Y'4 duoc xac dinh nhu néu trén, béng cach cho hop
chét (301d) phan tmg v6i dialkyl dong lithi c6 cong thie:

R??4,CulLi

trong d6 mdi R%¢ 1a nhém alkyl mach thang hoic mach nhanh tuy ¥ ¢6 phan
tir thé va c6 mot nguyén tir cacbon hodc nhiéu hon hodc nhém alkyl vong tiy y ¢6
phéin tir thé va c6 ba nguyén tir cacbon hodc nhiéu hon va ¢6 thé chta di vong hoa
tri mot hodc hoda tri hai hodc c6 thé tao ra vong, trong trudng hop c6 ba nguyén tr

cacbon hogic nhidu hon; va buée (303d) thu hop chét (303d) ¢6 cong thire dudi day:

R*'"Y—cH—C—Y'—0H

| pog |
R22d ()

trong d6 R?14, R%24, va Y'¢ dugc xéc dinh nhu néu trén, bang cach oxy hoa
hop chat (302d).

Nhém alkyl c6 vai tro 1a R*'¢ t6t hon 1a khong c6 nhém cacbonyl.

Trong nhém alkyl ¢6 vai trd 1a R?!¢, 75% nguyén tir hydro hogc it hon dugc
gén v6i nguyén tir cacbon ¢6 thé duoc thé bang nguyén tir halogen, 50% nguyén tir
hydro hodc it hon ¢c6 thé duoc thé bang nguyén tir halogen, hodc 25% nguyén tur
hydro hodc it hon ¢6 thé dugc thé bing nguyén tir halogen, nhung nhém alkyl tot
hon 14 nhém alkyl khong halogen hoa khong c6 nguyén ti halogen nhu nguyén ti
flo va nguyén tit clo.

Nhém alkyl tét hon 1a khong chira phan tir thé bét ky.
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R214 t¢ hon 1 H, nhém alkyl mach thing hodc mach nhanh tity ¥ ¢6 phan tu
thé va c6 tir 1 dén 8 nguyén tir cacbon, hogc nhom alkyl vong tuy ¥ c6 phin tir thé
va ¢6 tir 3 dén 8 nguyén tir cacbon, t5t hon nita 1a H, nhom alkyl mach thang hoic
mach nhanh khong c6 nhém cacbonyl va c6 tir 1 dén 8 nguyén tr cacbon, hodc
nhém alkyl vong khong c6 nhém cacbonyl va ¢6 tir 3 dén 8 nguyén tu cacbon, tbt
hon nita 13 H hoidc nhom alkyl mach thing hodc mach nhanh c6 tir 1 dén 8 nguyén
tr cacbon va khong c6 phan tir thé, ddc biét tot hon 1a H hoge nhém metyl (-CHs),
tot nhét 1a H.

M3i nhém alkyl ¢6 vai trd 1a R?¢ t6t hon 1a khong c6 nhém cacbonyl.

Trong mdi nhém alkyl c6 vai trd 1a R4, 75% nguyén tir hydro hode it hon
duoc gin voi nguyén tir cacbon ¢ thé duoc thé bing nguyén tir halogen, 50%
nguyén tr hydro hodc it hon co6 thé duoc thé bang nguyén tir halogen, hodc 25%
nguyén tt hydro hodc it hon c6 thé duoc thé bing nguyén tir halogen, nhung nhém
alkyl t6t hon 1a nhom alkyl khong halogen hoa khong cé nguyén tir halogen nhu
nguyén tt flo va nguyén tir clo.

Nhém alkyl tt hon 12 khong chira phan tir thé bat ky.

M3i R22¢ t8t hon 1a nhém alkyl mach thing hogc mach nhénh tuy y c6 phan
tr thé va 6 tir 1 dén 9 nguyén tir cacbon hodc nhém alkyl vong tuy ¥ ¢6 phan tr thé
va c6 tir 3 dén 9 nguyén tir cacbon, t&t hon nita 1a nhom alkyl mach thing hodc
mach nhanh khéng c¢6 nhom cacbonyl va cé tir 1 dén 9 nguyén tir cacbon hodc
nhém alkyl vong khong c6 nhom cacbonyl va co tu 3 dén 9 nguyén tu cacbon, tbt
hon nita 1a nhém alkyl mach thang hodc mach nhanh c6 tur 1 dén 9 nguyén tu
cacbon va khoéng co phz‘?ln tir thé, dac biét tot hon 1a nhém metyl (-CHs) hoac nhom
etyl (-CoHs), t6t nhat 1a nhém metyl (-CHz).

Hai R2% ¢6 thé giéng hodc khac nhau.

R214 3 R224 14t hon 14 ¢6 tir 1 dén 7 nguyén tir cacbon, t6t hon nita 1a 1 dén 2,
t4t nhét 1a 1, trong tong s6.

Qua trinh epoxy hoa trong bude (301d) ¢o thé duoc thuc hién bang cach cho

cht epoxy hoéa hoat dong trén hop chat (300d).
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Vi du vé chét epoxy hda bao gdm peraxit nhu axit metacloperbenzoic (m-
CPBA), axit perbenzoic, hydro peroxit, va tert-butyl hydroperoxit, dimetyldioxiran,
va metyltriflometyldioxiran. Trong s6 chung, peraxit ¢6 thé duoc wu tién, va axit
metacloperbenzoic ¢ thé dwoc uu tién hon. Chat epoxy hoa ¢6 thé duoc st dung
v6i lugng bing 0,5 dén 10,0 mol so v6i 1 mol ciia hop chét (300d).

Qué trinh epoxy hoa trong bude (301d) co thé duoc thuc hién trong dung
mdi. Dung mbi t6t hon 1a dung méi hitu co, va vi du vé ching bao gém keton, ete,
hydrocacbon dugc halogen hoa, hydrocacbon thom, nitril, pyridin, hop chit hitu co
phan cuc chtra nito, va dimetylsulfoxit. Trong s6 chung, diclometan dugc uu tién.

Vi du v& keton bao gdm axeton, metyl etyl keton, metyl isobutyl keton,
xyclohexanon, va rugu diaxeton. Trong sb chiing, axeton dugc uu tién.

Vi du vé ete bao gdm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong sb chung, dietyl ete va tetrahydrofuran c6 thé dugc uu tién.

Vi du vé hydrocacbon duoc halogen hoa bao gém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong s6 chung, diclometan va clorofom c6
thé dugc uu tién.

Vi du vé hydrocacbon them bao gbm benzen, toluen, va xylen. Trong s6
chung, benzen va toluen ¢ thé duoc uu tién.

Vi du v& nitril bao gdm axetonitril, propionitril, butyronitril, isobutyronitril,
va benzonitril. Trong s6 ching, axetonitril dugc wu tién.

Vi du vé& hop chét hitu co phén cuc chira nito bao gbm N,N-dimetylformamit,
N,N-dimetylaxetamit, ~N-metyl-2-pyrolidon, 2-pyrolidon, va 1,3-dimetyl-2-
imidazolidinon. Trong s6 chung, N,N-dimetylformamit, N,N-dimetylaxetamit, va
N-metyl-2-pyrolidon ¢6 thé dugc uu tién.

Nhiét d6 epoxy hoa trong budce (301d) 6t hon 12 nim trong khoang tir -78
dén 200°C, t6t hon nita 13 nim trong khoang tir -40 dén 150°C.

Ap suét epoxy hoa trong bude (301d) t5t hon 1a nam trong khoang tir 0 dén
5,0 MPa, t&t hon nita 12 nAm trong khoang tur 0,1 dén 1,0 MPa.

Thoi gian epoxy héa trong bude (301d) t5t hon 12 ndm trong khoang tir. 0,1

dén 72 gio, t6t hon nita 1a nam trong khoang tur 0,1 dén 48 gio.
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Dialkyl ddng lithi ¢6 thé duge stt dung trong bude (302d) véi lwong bang 0,5
dén 10,0 mol so v6i 1 mol cia hop chét (301d).

Phan ung trong bude (302d) cé thé dugc thuc hién trong dung méi. Dung
moi tét hon 14 dung mdi hitu co, va vi du vé ching bao gdm ete, hydrocacbon dugc
halogen hda, va hydrocacbon thom.

Vi du vé ete bao gom dietyl ete, tetrahydrofuran, dioxan, va dietylen glycdl
dietyl ete. Trong s6 chung, dietyl ete va tetrahydrofuran c6 thé dugc wu tién.

Vi du vé hydrocacbon dugc halogen hoéa bao gém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong s6 chung, diclometan va clorofom c6
thé duoc uu tién.

Vi du vé hydrocacbon thom bao gdm benzen, toluen, va xylen. Trong s6
ching, benzen va toluen cé thé duoc wu tién.

Nhiét d6 phan tmg trong bude (302d) tét hon 1a nam trong khoang tir -78 dén
200°C, t6t hon nita 12 ndm trong khoang tir -40 dén 150°C.

Ap suét phan tmg trong budc (302d) t5t hon 1a ndm trong khoang tir 0 dén
5,0 MPa, t5t hon nita 13 nAm trong khoang tr 0,1 dén 1,0 MPa.

Thoi gian phan ung trong budc (302d) t5t hon 1a nim trong khoang tur 0,1
dén 72 gio, t6t hon nita 1a nam trong khoang ti 0,1 dén 48 gio.

Vi du vé phuong phap oxy hoa hop chit (302d) trong budc (303d) bao gbm
phuong phap (a) st dung chét phan tmg Jones (CrOs/H2SO4) (su oxy hoa Jones),
phuong phép (d) st dung Dess-Martin Periodinane (DMP) (su oxy hoa Dess-Martin,
phuong phap (c) st dung pyridin clochromat (PCC), phuong phap (d) cho phép tay
trang (dung dich chtta nugc NaOCl nam trong khoang tur 5 dén 6%) hoat dong véi
su c6 mit cua hop chat niken nhu NiCl, va phuong phép (e) cho phép thu thé hydro
nhu aldehyt va keton hoat dong véi su c6 mét cua chét xtc tac nhom nhu AI(CH3)s
va AI[OCH(CH3)2]3 (su oxy héa Oppenauer).

Qué trinh oxy hoa trong bude (303d) co6 thé duoc thuc hién trong dung moi.
Dung méi 1a nude va dung moi hiru co ¢6 thé duoc wu tién, va vi du vé ching bao
gém nude, keton, ruou, ete, hydrocacbon duge halogen héa, hydrocacbon thom, va

nitril.
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Vi du v& keton bao gdm axeton, metyl etyl keton, metyl isobutyl keton,
xyclohexanon, va rugu diaxeton. Trong s6 chiing, axeton duoc uu tién.

Vi du vé ruou bao gdm metanol, etanol, 1-propanol, va isopropanol. Trong
sb chting, metanol va etanol c6 thé duoc wu tién.

Vi du vé ete bao gdm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong sb chung, dietyl ete va tetrahydrofuran c6 thé duoc wu tién.

Vi du vé hydrocacbon dugc halogen hoéa bao gém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong sb ching, diclometan va clorofom ¢
thé duoc wu tién.

Vi du vé& hydrocacbon thom bao gbém benzen, toluen, va xylen. Trong sb
chiing, benzen va toluen ¢é thé dugc uu tién.

Vi du v& nitril bao gém axetonitril, propionitril, butyronitril, isobutyronitril,
v benzonitril. Trong s6 ching, axetonitril duoc uu tién.

Nhidt d6 oxy héa trong bude (303d) tét hon 1a nam trong khoang tir -78 dén
200°C va ¢6 thé duoc chon mét cach thich hop tuong ing voi phuong phéap duoc
dung.

Ap suét oxy hoa trong budc (303d) t5t hon 1a ndm trong khoang tir 0 dén 5,0
MPa va c6 thé duge chon mdt cach thich hop twong ung véi phuong phap duoc
dung.

Thoi gian oxy hoa trong bude (303d) t5t hon 1a nam trong khoang tir 0,1 dén
72 gid va co thé duoc chon mot cach thich hop twong Gng v6i phuong phép duoc
dung.

Hop chét (10d) va hop chit (20d) c6 thé duoc tao ra cling bang phuong phap
san xuét bao gdm: budc (401d) thu hop chat (401d) c6 cong thire dudi day:

" 1d
R d—CHz—ﬁ—Y —OH

trong d6 R4 va Y1 duoc xac dinh nhu néu trén, bing céch oxy hoa hop chit
(100d) c6 cong thire dudi day:

R!4-CH=CH-Y!4-OH
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trong d6 R4 va Y4 duge x4c dinh nhu néu trén.

Qua trinh oxy hoa trong budc (401d) co6 thé duoc thuc hién bang cach cho
chit oxy hoa hoat dong trén hop chét (100d) vé&i sy c6 mit clia nude va hop chat
paladi.

Vi du vé chét oxy hoa bao gém mudi déng hoa tri mot hodc hoda tri hai nhu
déng clorua, dbng axetat, ddng xyanua, va ddng triflometanthiol, mubi st nhu sat
clorua, sit axetat, st Xyanua, sat triflometanthiol, va hexaxyano sét, benzoquinon
nhu  1,4-benzoquinon, 2,3-diclo-5,6-dixyano-1,4-benzoquinon, tetraclo-1,2-
benzoquinon, va tetraclo-1,4-benzoquinon, H202, MnO2, KMnOs, RuQg4, axit m-
cloperbenzoic, va oxy. Trong sé ching, mubi ddng, mudi sit, va benzoquinon ¢c6 thé
dugc uu tién, va déng clorua, sit clorua, va 1,4-benzoquinon co6 thé duoc uu tién
hon.

Chét oxy hoa c6 thé duoc st dung voi lugng nam trong khoang tir 0,001 dén
10 mol, so v6i 1 mol ca hop chat (100d).

Nuéc 6 thé duge st dung véi luong nam trong khoang tir 0,5 dén 1000 mol,
so v&i 1 mol ctia hop chét (100d).

Vi du v& hop chét paladi bao gdm paladi diclorua. Hop chét paladi c6 thé
duoc st dung voi lugng bang luong cla chat xuc tac, nhu lugng nam trong khoang
tir 0,0001 dén 1,0 mol, so véi 1 mol ctia hop chét (100d).

Qué trinh oxy hoa trong bude (401d) co thé dugc thuc hién trong dung moi.
Vi du vé dung mdi bao gém nudce, este, hydrocacbon béo, hydrocacbon thom, rugu,
axit carboxylic, ete, hydrocacbon dugc halogen hoa, hop chét hitu co phan cyc chira
nito, nitril, dimetylsulfoxit, va sulfolan.

Vi du vé este bao gdm etyl axetat, butyl axetat, etylen glycol monometyl ete
axetat, va propylen glycol monometyl ete axetat (PGMEA, ciing duoc biét 1a 1-
metoxy -2-axetoxypropan). Trong sb ching, etyl axetat dugc uu tién.

Vidu vé hydrocacbon béo bao gém hexan, xyclohexan, heptan, octan, nonan,
decan, undecan, dodecan, va xang diu mé. Trong sb chung, xyclohexan va heptan

c6 thé dugce uu tién.
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Vi du vé hydrocacbon thom bao gbm benzen, toluen, va xylen. Trong sb
ching, benzen va toluen cd thé duoc uu tién.

Vi du vé& rugu bao gdm metanol, etanol, 1-propanol, va isopropanol.

Vi du v& axit carboxylic bao gdm axit axetic va axit propionic. Trong 56
chung, axit axetic duoc uu tién.

Vi du v& ete bao gdm dietyl ete, tetrahydrofuran, dioxan, va dietylen glycol
dietyl ete. Trong s6 chiing, dietyl ete va tetrahydrofuran ¢ thé duoc uu tién.

Vi du vé hydrocacbon duoc halogen hoa bao gém diclometan, dicloetan,
clorofom, clobenzen, va o-diclobenzen. Trong sb chung, diclometan va clorofom c¢é
thé dugc uu tién.

Vi du v& hop chét hitu co phéan cyuc chira nito bao gém N,N-dimetylformamit,
N,N-dimetylaxetamit, N-metyl-2-pyrolidon, 2-pyrolidon, va 1,3-dimetyl-2-
imidazolidinon. Trong sb ching, N,N-dimetylformamit, N,N-dimetylaxetamit, va
N-metyl-2-pyrolidon ¢6 thé duoc wu tién.

Vi du v& nitril bao gbm axetonitril, propionitril, butyronitril, isobutyronitril,
va benzonitril. Trong sb ching, axetonitril dugc uu tién.

Nhiét d6 oxy héa trong budc (401d) tét hon 1a ndm trong khoang tir -78 dén
200°C, tdt hon nira 12 ndm trong khoang tir -20 dén 150°C.

Ap sudt oxy hoa trong bude (401d) t6t hon 12 nam trohg khoang ttr O dén 10
MPa, tét hon nira 1 nam trong khoang tr 0,1 dén 5,0 MPa.

Thoi gian oxy hoa trong bude (401d) t6t hon 12 nim trong khoang tir 0,1 dén
72 gidy, tbt hon nita 1a ndm trong khoang tir 0,1 dén 48 gio.

Chit hoat dong bé mit (d) c6 thé dugc tao ra cling bang phuong phap san

xuAt bao gdm: budc (31d) thu hop chét (31d) ¢6 cong thirc dudi day:
4 d
R”d—CHz—C—<0R2d2 OdeHCR d2>—|_—Coox
I n p q
0

trong d6 R2¢ dén R*, L, R"%, n, p, q, va X¢ duge xac dinh nhu néu trén, bang
cach oxy héa hop chét (30d) c6 cong thirc dudi day:

R4 CH=CH-(CR%),-(OR34),-(CR*)¢-L-COOX?
179

179/257



43896

trong d6 R* dén R*, R'"Y, n, p, g, va X¢ duoc xac dinh nhu néu trén, L 1a
lien két don, -CO,-B-*, -OCO-B-*, -CONR%-B-*, NRCO-B-*, hodc -CO- (tuy
nhién, ngoai trir nhém cacbonyl dugce chira trong -CO2-B-, -OCO-B-, -CONR%-B-,
va -NR®CO-B-), B 14 lién két don hodc nhom alkylen tuy y ¢6 phén tir thé va co tir
1 dén 10 nguyén tit cacbon, R® 1a H hodc nhém alkyl tiy ¥ c6 phén tir thé va c6 tur
1 dén 4 nguyén t cacbon, nhom alkylen t6t hon nita 13 c6 tir 1 dén 5 nguyén tir
cacbon, R t6t hon nita 1a H hodc nhém metyl, va ky hiéu * la bén duoc gén voi -
COOX! trong cong thirc.

Qué trinh oxy hoa trong budc (31d) cd thé duf(jc thuc hién bang cach cho
chit oxy héa hoat dong trén hop chét (30d) véi sy c6 mat cua nude va hop chét
paladi, va didu kién tuong tu nhu trong qué trinh oxy hoa trong budce (401d) c6 thé
duoc thuc hién.

Theo phuong phép san xudt bat ky néu trén, dung moi co thé dugc chung
tach, dugc lam bay hoi, hodc tinh ché sau khi hoan thanh mdi bude, dé tang do tinh
khiét ctia hop chét can thu. Hon nita, khi hop cht can thu 12 hop chét trong d6 X¢ 1a
H, nhu -SOsH va -COOH, thi nhom nay ¢6 thé duoc chuyén thanh dang mudi béng
cach tiép xuc véi kiém nhu natri cacbonat va amoniac.

Trong phuong phap san xuht theo sang ché, hai hodc nhiéu hon chit hoat
dong bé mit hydrocacbon néu trén c6 thé duoc st dung cuing thoi diém.

Séang ché ciing 1a hop phan chtta PTFE va vé co ban khong chtra hop chét c6
cong thire (3) dusi day:

Cong thue (3): (H-(CF2) §-SO3)M>

trong d6 M? 1a H, nguyén tir kim loai, NR3; (trong d6 cac R® tuy chon 1a
gibng hodc khac nhau va mdi R°1aH hodc nhém hitu co ¢6 tir 1 dén 10 nguyén tr
cacbon), imidazol tiy y ¢ phan tir thé, pyridin tuy y c6 phan tir thé, hodc phosphoni
tuy y ¢co phén tir thé, va q 1a 1 hoac 2.

Vi du v& PTFE bao gdm PTFE nhu homo PTFE va PTFE dugc cai bién duoc
md ta trong phuong phép san xuét hé phan tan trong nudc ctia PTFE tinh khiét.

Hop phin vé co ban khong chita hop chét c6 cong thic (3) & trén va hop

phdn chira lugng hop chét cu thé ky hiéu bang cong thirc (4), (4, (5), (5, (6), (6),
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hodc (7), s& dugc md ta dudi day, tot hon 1 thu duge bé“mg cach flo hoa PTFE thu
dugc bang phan tmg trung hop sir dung chét hoat dong bé mit hydrocacbon. Thoi
gian flo hoa va luong duogc bd sung cang 16n, thi cang giam cac hop chét c6 cong
thire (3), (4), (4), (5), (3", (6), (6", hodc (7). Qua trinh flo hoa t6t hon 1a duge thue
hién & nhiét do cao, va lugng ngudn gbe flo duge bd sung 6t hon 1a lén. Vi du, flo
héa tét hon 1a duoc thuc hién & nhiét dd trén 100°C, va luong ngudn gde flo duoc
bd sung tt hon 1a 0,5 phan theo khdi luong hozc cao hon trén 100 phén theo khdi
luong cua PTFE tinh theo nguyén tir flo. |
Hop phan ctia sang ché vé co ban 1a khong chira hop chét c6 cong thie (3).

V& co ban khong chita hop chéit c6 cong thire (3), vi du, ¢6 thé c6 nghia 1a

chtta hop chat c¢6 cdng thirc (3) véi luong bang 1000 ppb hodc nho hon so v6i PTFE.

Ham luong cta hop chét co cong thic (3) t&t hon 14 500 ppb hodc nho hon, t6t hon
nita 12 100 ppb hodc nho hon, t8t hon nita 1 bing 25 ppb hodc nho hon, dic bigt tot
hon 1a 15 ppb hodc nho hon, con t6t-hon 1a 10 ppb hodc nho hon, so véi PTFE. Gidi
han duéi khong bi gi6i han nhung ¢6 thé bing 0 ppb, 0,1 ppb, hodc 1 ppb.

Khi hop phén ctia sang ché 12 hé phan tan trong nudc, giéi han dinh luong,
duoc xac dinh bang cach do ham lugng cua hop chét ¢6 cong thire (3) theo phuong
phéap dugc mo ta sau day, nam trong khoang tir khoang 10 dén 100 ppb nhung c6
thé dwoc 1am gidm bai ndng d6 ndng do. Ndng do ¢6 thé duoc 1ap lai nhiéu lan.

Mot khia canh cua sang ché c6 thé 1a hop phan la hé phan tin trong nuéce
hoac hop phﬁn 12 bot. Hé phan tan trong nudc o thé 1a hé phan tan trong nudc sau
khi trung hop hodc ¢o thé 1a hé phén tan trong nudéc ma duge x ly sau khi trung
hop. Viduy, chit hoat dong bé mit khong ion hodc tuwong tu ¢6 thé dugc bd sung vao
d& cho d6 6n dinh co hoc hodc dd 6n dinh bao quan.

Hé phén tan trong nudc 1a hé¢ phan tan bang cach sit dung moi truong chira
nude 12 moi truong phén tan va PTFE Ja thé phéan tin. Moi truong chira nude khong
bi gidi han midn 14 né 1a chét long chira nuge. Vi dy, méi trudong chtra nuge c6 thé
14 chét long chira dung mdi hitu co nhu ruou, ete, keton, va sap parafin ngoai nudc.

Khi PTFE dugc san xuit bang cach su dung chit hoat dong bé mat

hydrocacbon, hé phén tdn trong nudc cAn thu ¢6 thé chita hop chat ¢ cong thuc (4),
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(4", (5), hodc (5") du6i ddy trong mot sb truong hop. Mot khia canh clia sing ché 1a
hop phén chita hop chét c6 cong thire (4), (4, (5), hoge (5') dudi day ¢ luong nam
trong khoang dudi day.

Hon nita, chit hoat dong bé mat khong ion c6 thé duoc bd sung vao hé phan
tan trong nudc dé tang do én dinh. Chét hoat dong bé mit khong ion khong bi gisi
han, va thong thuong chit hoat ddng bé mit khong ion da biét c6 thé duoc str dung.

Mot khia canh cua sang ché 1 hop phan chtra hop chit ¢6 cong thire (4) dudi
day voi luong bang 1000 ppb hodc nho hon so véi PTFE va 1%/PTFE hoac cao hon
clia chét hoat dong bé& mat khéng ion so v6i PTFE. Vi dy, gi6i han trén ctia ham
lugng clua chit hoat dong bé mit khong ion t6t hon 1a 40%/PTFE, t6t hon nita 1a
30%/PTFE, tdt hon nita 1a 20%/PTFE. Ham lugng ctia hop chét c6 cong thire (4) tbt
hon nita 1a 500 ppb hodc nho6 hon, t&t hon nita 1a 100 ppb hodc nho hon, dic biét t6t
hon 14 25 ppb hogc nho hon, con tot hon 1a 15 ppb hogdc nho hon, con t6t hon 1a 10
ppb hodc nho hon. Gisi han dudi khong bi gidi han nhung c6 thé bang 0,1 ppb hoic
1 ppb:

Cong thuc (4): (H-(CF2)7-COO),M!

trong d6 M! 1a H, nguyén tir kim loai, NR’4 (trong do céc RS ¢6 thé gidng
hodc khéc nhau va mdi R® 1a H ho#c nhom hitu co ¢6 tir 1 dén 10 nguyén tir cacbon),
imidazol tiy ¥ c6 phan tir thé, pyridin tiy y ¢6 phan tir thé, hoac phosphoni tuy y ¢
phan tir thé, va p 1a 1 hozc 2.

Mot khia canh ciia sang ché 1a hop phin chira hop chét co cong thire (4') dudi
day voi luong bang 1000 ppb hodc nho hon so v6i PTFE va 1%/PTFE hoac cao hon
cta chét hoat dong bé mat khéng ion. Vi du, giéi han trén cta ham lugng cua chét
hoat dong bé mat khong ion tdt hon 12 40%/PTFE, tot hon nita la 30%/PTFE, tbt
hon nita 1a 20%/PTFE. Ham luong cua hop chit c6 cong thire (4') tdt hon nita la
500 ppb hodc nho hon, &t hon nita 1a 100 ppb hodc nho hon, dic bigt tdt hon 1a 25
ppb hodc nho hon, con t6t hon 1a 15 ppb hodc nhd hon, con tot hon 12 10 ppb hodc
nhoé hon. Giéi han du6i khong bi giéi han nhung c6 thé bang 0,1 ppb hodc 1 ppb:

Cong thuc (4'): (H-(CF»)3-COO),M!
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trong d6 M! 1a H, nguyén tir kim loai, NR’ (trong d6 cac RS ¢6 thé giéng
hodc khac nhau va mdi R3 1a H hodc nhém hitu co 6 tur 1 dén 10 nguyén tir cacbon),
imidazol tiy y ¢6 phan tix thé, pyridin tily ¥ ¢6 phan tir thé, hodc phosphoni tuy ¥ ¢6
phan tir thé, va p 1a 1 hozc 2.

Mot khia canh ctia sang ché 13 hop phan chira: it nhét mot hop chét bat k¥ co6
cong thue (4) dudi day va hop chét c6 cong thire (4') dudi déy, trong d6 ham luong
clia hop cht c6 cong thire (4) bang 1000 ppb hodc nho hon so v6i PTFE, va ham
lwgng ctia hop chét c6 cong thite (4') bang 1000 ppb hodc nhé hon so véi PTFE; va
chit hoat dong bé mit khong ion véi lugng bang 1%/PTFE hodc cao hon. Vi du,
gi6i han trén cua ham luong cua chét hoat dong bé mit khong ion t6t hon la
40%/PTFE, t6t hon nita 1a 30%/PTFE, tét hon nita 1a 20%/PTFE. Ham lugng cta
hop chét ¢ cong thirc (4) 5t hon nita 1a 500 ppb hodc nho hon, t6t hon nita 1a 100
ppb hodc nho hon, dgc biét tt hon 1a 25 ppb hodic nho hon, con t6t hon 1a 15 ppb
hodc nho hon, con t5t hon 1a 10 ppb hodc nho hon. Gidi han dudi ctia ham luong
ctia hop chét c6 cong thirc (4) khong bi gi6i han nhung cé thé bang 0 ppb, 0,1 ppb,
hodc 1 ppb. Ham lugng cua hop chéit c6 cong thire (4") t&t hon nita 1a 500 ppb hoac
nho hon, tdt hon nita 13 100 ppb hodc nho hon, déc biét tdt hon 13 25 ppb hodc nho
hon, con t6t hon 1a 15 ppb hodc nho hon, con tét hon 1a 10 ppb hodc nho hon. Giéi
han duéi cua ham lugng cua hop chét c6 cong thirc (4') khong bi gi6i han nhung c6
thé bang 0 ppb, 0,1 ppb, hodc 1 ppb:

Céng thire (4): (H-(CF2)7-COO),M!

trong d6 M! 1a H, nguyén tir kim loai, NR’s (trong dé cacR3 co thé giong
hodc khéac nhau va mdi R® 13 H hoic nhom hitu co ¢6 tir 1 dén 10 nguyén ti cacbon),
imidazol tuy y ¢ phéan tir thé, pyridin tuy y ¢6 phan tir thé, hozc phosphoni tiy ¥ ¢
phan tir thé, va p1a 1 hodc 2; va

Cong thuc (4'): (H-(CF2)s-COO),M!

trong d¢6 M' 1a H, nguyén t& kim loai, NR’4 (trong do6 cac RS c6 thé giong
hoic khac nhau va mdi R® 13 H hodc nhém hitu co ¢6 tir 1 dén 10 nguyén tir cacbon),
imidazol tiy y c6 phéan tir thé, pyridin tiy y c6 phan tt thé, hozc phosphoni tiy ¥ ¢

phan tir thé, va p 1a 1 hogc 2.
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Mot khia canh cua sang ché 12 hop phan chtra hop chit c6 cong thirc (5) dudi
day véi luong bang 1000 ppb hodc nho hon so v6i PTFE va 1%/PTFE hoac cao hon
cta chat hoat dong bé mit khong ion. Vi dy, giéi han trén ctia ham luong cta chat
hoat dong bé mat khong ion t6t hon 1a 40%/PTFE, tot hon nita la 30%/PTFE, tot
hon nita 13 20%/PTFE. Ham luong ctia hop chét ¢6 cong thic (5) tot hon nita 1a 500
ppb hozc nho hon, t5t hon nita 1a 100 ppb hogc nhé hon, dac biét t5t hon 1a 25 ppb
hodc nho hon, con St hon 12 15 ppb hodc nho hon, con t6t hon 14 10 ppb hodc nho
hon. Gi6i han dudi khong bi gidi han nhung ¢ thé bang 0,1 ppb hodc 1 ppb:

Cong thire (5): (H-(CF2)13-COO),M!

trong d6 M! 12 H, nguyén tr kim loai, NR’ (trong d¢ cac RS ¢6 thé gibng
hodc khéc nhau va mdi R® 1a H hodc nhém hitu co 6 tur 1 dén 10 nguyén tir cacbon),
imidazol tiy ¥ ¢6 phén tir thé, pyridin tiy y ¢6 phan tir thé, hodc phosphoni tuy y ¢o
phdn tir thé, va p 1a 1 hodc 2.

Mot khia canh ctua sang ché 12 hop phan chira hop chét ¢ cong thtc (5') dudi
day voi luong bang 1000 ppb hodc nho hon so véi PTFE va 1%/PTFE hoac cao hon
ctia chit hoat dong bé mat khong ion. Vi duy, gidi han trén cua ham luong cua chét
hoat dong bé mat khong ion tt hon 1a 40%/PTFE, 5t hon nita 1a 30%/PTFE, tbt
hon nita 13 20%/PTFE. Ham luong cta hop chét c6 cong thie (5 tot hon nita 1a
500 ppb hodc nhé hon, tét hon nita 1a 100 ppb hogc nhd hon, dac biét t6t hon 1a 25
ppb hotic nho hon, con tdt hon 1a 15 ppb hoge nhd hon, con t5t hon 1a 10 ppb hodc
nhé hon. Gi6i han du6i khong bi gi6i han nhung ¢6 thé bang 0,1 ppb hodc 1 ppb:

Cong thuc (5'): (H-(CF2)14-COO),M!

trong d6 M! 1a H, nguyén t&t kim loai, NR’ (trong d6 cac RS ¢6 thé gibng
hodc khac nhau va mdi R® 1a H hodc nhém hitu co ¢6 tur 1 dén 10 nguyén tr cacbon),
imidazol tly y c6 phan tit thé, pyridin tuy y ¢6 phan tir thé, hodc phosphoni tuy y c6
phén tir thé, va p 1a 1 hozc 2.

Mot khia canh cua sang ché 1a hop phén chra: it nhét mot hop chét bt ky c6
cong thire (5) dudi day va hop chét c6 cong thic (5') dudi day, trong d6 ham lugng
ctia hop chit c6 cong thirc (5) bang 1000 ppb hodc nho hon so voi PTFE, va ham

luong cta hop chét c6 cong thue (5") bang 1000 ppb hogc nho hon so v6i PTFE; va
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chit hoat dong bé mat khong ion véi luong bang 1%/PTFE hodc cao hon. Vi du,
gi6i han trén cta ham luong cta chét hoat dong bé mat khong ion tbt hon 1a
40%/PTFE, tbt hon nita 1a 30%/PTFE, t6t hon nita 1a 20%/PTFE. Ham lugng cla
hop chat c6 cong thire (5) tot hon ntta 12 500 ppb hozc nho hon, tdt hon nita 1a 100
ppb hodc nho hon, dic biét 6t hon 14 25 ppb hodc nhod hon, con tbt hon 1a 15 ppb
hoéc nho hon, con tdt hon 1a 10 ppb hodc nhd hon. Gisi han dudi cua ham lugng
ctia hop chét c6 cong thire (5) khong bi gi6i han nhung co thé bang 0 ppb, 0,1 ppb,
ho#c 1 ppb. Ham luong cua hop chét ¢6 cong thuc (5 tot hon nita 12 500 ppb hodc
nhé hon, t8t hon nita 13 100 ppb hogc nho hon, dac biét tot hon la 25 ppb hodc nho
hon, con tdt hon 13 15 ppb hodc nho hon, con t&t hon 12 10 ppb hodc nho hon. Gidi
han dudi ctia ham luong cua hop chét c6 cong thire (5') khong bi gidi han nhung co
thé bang 0 ppb, 0,1 ppb, hodc 1 ppb:

Céng thire (5): (H-(CF2)13-COO),M!

trong d6 M! 1a H, nguyén tir kim loai, NR’ (trong d6 cdc RS ¢6 thé gidng
hoic khac nhau va mdi R® 1a H hoge nhém hitu co ¢6 tir 1 dén 10 nguyén tir cacbon),
imidazol tiy y c6 phan tir thé, pyridin tiy y c6 phin tir thé, hodc phosphoni tiry ¥ ¢6
phén tir thé, vap 1a 1 hodc 2; va ‘

Cong thuc (5'): (H-(CF2)14-COO),M!

trong d6 M! 1a H, nguyén tir kim loai, NR® (trong do cdc RS ¢4 thé gibng
hoic khac nhau va mdi R’ 1a H hodc nhém hitu co ¢6 tir 1 dén 10 nguyén ti cacbon),
imidazol tuy y co6 phéan tir thé, pyridin tiy y ¢6 phéan tir thé, hodc phosphoni tuy ¥ ¢6
phén tir thé, va p 12 1 hodc 2.

Mot khia canh cua sang ché 1 hop phan chira hop chét c6 cong thire (6) dudi
day voi lugng béng 1000 ppb hodc nho hon so véi PTFE va 1%/PTFE hoac cao hon
ctia chit hoat dong bé mit khong ion. Vi dy, giéi han trén cua ham luong cua chét
hoat dong b mat khong ion t6t hon la 40%/PTFE, t0t hon nita la 30%/PTFE, t6t
hon nita 13 20%/PTFE. Ham lugng cta hop chat c6 cong thite (6) t6t hon nita 1a 500
ppb hodc nho hon, 8t hon nita 1a 100 ppb hodc nhé hon, die bict tbt hon 1a 25 ppb
hodc nho hon, con tdt hon 1a 15 ppb hodc nho hon, con t6t hon 1a 10 ppb hodc nho

hon. Giéi han dudi khong bi gidi han nhung ¢6 thé bang 0,1 ppb hodc 1 ppb:
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Cong thuc (6): (H-(CF2)17-COO),M!

trong d6 M! 1a H, nguyén tir kim loai, NR® (trong d6 cac RS ¢6 thé gidng
ho#c khac nhau va mdi R’ 12 H hodc nhém hitu co ¢6 tir 1 dén.10 nguyén tir cacbon),
imidazol thy y c6 phan tir thé, pyridin tuy y ¢6 phan tir thé, hoac phosphoni tuy y ¢6
phan tir thé, va p 1a 1 hodc 2.

Mot khia canh ctia sang ché 1a hop phin chira hop chét ¢6 cong thire (6') dudi
day voi lugng bang 1000 ppb hodc nho hon so v6i PTFE va 1%/PTFE hoac cao hon
ctia chit hoat dong bé& mit khong ion. Vi dy, gidi han trén cua ham lugng cua chét
hoat déng bé mit khong ion tdt hon 1a 40%/PTFE, tt hon nita 1a 30%/PTFE, tbt
hon nita 13 20%/PTFE. Ham lugng cua hop chit c6 cong thitc (6') tdt hon nita la
500 ppb hodc nhé hon, tot hon nita 1a 100 ppb hodc nhé hon, dic biét t6t hon 1a 25
ppb hodc nhé hon, con tot hon 13 15 ppb hodc nho hon, con t6t hon 1a 10 ppb hodc
nhé hon. Giéi han du6i khong bi giéi han nhung c6 thé béng 0,1 ppb hodc 1 ppb:

Cong thue (6'): (H-(CF2)18-COO),M!

trong d6 M! 1a H, nguyén tir kim loai, NR5; (trong d6 cacR® ¢6 thé gidng
hoic khéc nhau va mdi R’ 1a H hodc nhém hitu co ¢6 tir 1 dén 10 nguyén tir cacbon),
imidazol ty y c6 phén tir thé, pyridin tiry y ¢6 phan tir thé, hoac phosphoni tuy y ¢
phﬁn tr thé, va p 1a 1 hodc 2.

Mot khia canh cua sang ché 12 hop phén chira: it nhat mot hop chat bét ky c6
cong thire (6) dudi day va hop chét c6 cong thirc (6') dudi déy, trong d6 ham lugng
ctia hop chét c6 cong thirc (6) bang 1000 ppb hodic nhé hon so véi PTFE, va ham
lugng cua hop chét c6 cong thuc (6') bang 1000 ppb hogc nho hon so voi PTFE; va
chit hoat dong bé mit khong ion véi luong bang 1%/PTFE hodc cao hon. Vi du,
gi6i han trén cua ham luong cia chit hoat dong bé mit khong ion tot hon 1a
40%/PTFE, t6t hon nita la 30%/PTFE, t6t hon nita 1a 20%/PTFE. Ham luong cua
hop chét c6 cong thie (6) t&t hon nita 12 500 ppb hodc nho hon, tbt hon nita 1a 100
ppb hodc nho hon, dde biét tot hon la 25 ppb hodc nho hon, con t5t hon 13 15 ppb
hodc nhé hon, con t5t hon 1a 10 ppb hodc nhé hon. Gi6i han dudi cua ham lugng
cta hop chat co cong thire (6) khong bi gidi han nhung ¢6 thé bang 0 ppb, 0,1 ppb,

hosic 1 ppb. Ham lugng ctia hop chat ¢ cong thire (6") t6t hon nita 1a 500 ppb hodc
186

186/257



43896

nhé hon, t6t hon nita 1a 100 ppb hodc nho hon, déc biét t5t hon 13 25 ppb hodc nho
hon, con tét hon 13 15 ppb hodc nho hon, con tét hon 1a 10 ppb hodc nho hon. Gidi
han duéi cua ham luong cua hop chét ¢6 cong thire (6) khong bi gidi han nhung co6
thé bang 0 ppb, 0,1 ppb, hodc 1 ppb:

Céng thire (6): (H-(CF2)17-COO),M'

trong d6 M! 1a H, nguyén tr kim loai, NR’ (trong d6 cdc RS ¢6 thé gibng
hodc khac nhau va mdi R? 13 H hodc nhém hitu co cé tir 1 dén 10 nguyén tir cacbon),
imidazol tly y c6 phan tit thé, pyridin tiy y ¢6 phan tir thé, hoac phosphoni tiy ¥ c6
phén tir thé, va p 1a 1 hogc 2; va

Céng thic (6'): (H-(CF2)13-COO),M!

trong d6 M! 1a H, nguyén tr kim loai, NR% (trong do cac RS ¢6 thé gidng
hodc khéc nhau va mdi R3 1& H hodc nhém hitu co ¢6 tur 1 dén 10 nguyén tr cacbon),
imidazol tlly ¥ ¢6 phan tir thé, pyridin tiry y ¢6 phan tir thé, hoac phosphoni ty y ¢6
phan tir thé, va p 1a 1 hogc 2.

Khi PTFE dugc san xudt bang cach su dung chat hoat dong bé mit
hydrocacbon, thi bot PTFE can thu c6 thé chia hop chét c¢6 cong thue (1), (2), (3),
(4), (4", (5), (5", (6), hodc (6') dudi day trong mot s& truong hop. Khi hop phan
theo sang ché 12 bdt, ham luong cta hop chéit c6 cong thite (1), (2), (3), (4), (4", (5),
(5", (6), hotc (6") tot hon 1a nam trong khoang dudi day.

Mot khia canh cua sdng ché 1a hop phén chira hop chéit c6 cong thire (4) dudi
day voi luong bang 1000 ppb hodc nho hon so voi PTFE. Ham lugng cta hop chat
¢6 cong thitc (4) tét hon nita 12 500 ppb hoge nhé hon, tot hon nita 1 100 ppb hode
nhé hon, dic bidt t5t hon 1a 25 ppb hodc nhé hon, con t6t hon 1a 15 ppb hodc nho
hon, con-t6t hon 13 10 ppb hodc nho hon. Gi6i han dudi khong bi gidi han nhung co6
thé bang 0,1 ppb hodc 1 ppb:

Cong thtrc (4): (H-(CF2) 7-COO),M!

trong d6 M' 1a H, nguyén tir kim loai, NR’; (trong d6 cac RS c6 thé gibng
hoic khéc nhau va mdi R® 1a H hodc nhém hiru co ¢6 tu 1 dén 10 nguyén t& cacbon),
imidazol tly y c6 phén tit thé, pyridin tiy ¥ ¢6 phan tir thé, hoac phosphoni tuy y ¢6

phan it thé, va p 1a 1 hodc 2.
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Mot khia canh ciia sang ché 12 hop phan chita hop chét co cdng thirc (4') dudi
dﬁy véi luong bang 1000 ppb hodc nho hon so véi PTFE. Ham lugng cua hop chét
c6 cong thuc (4') tot hon nita 1a 500 ppb hodc nho hon, tot hon nita 1a 100 ppb hodc
nho hon, dic biét tdt hon 14 25 ppb hodc nhd hon, con tdt hon 1a 15 ppb hodc nho
hon, con t6t hon 1a 10 ppb hodc nho hon. Gidi han dudi khong bi gidi han nhung co6
thé bang 0,1 ppb hodc 1 ppb: |

Cong thie (4"): (H-(CF2)s-CO0),M!

trong d6 M! 1a H, nguyén tir kim loai, NR% (trong d6 cac RS ¢6 thé gidng
ho#c khac nhau va mdi R5 13 H hodc nhom hiru co ¢o fir 1 dén 10 nguyén tr cacbon),
imidazol tuy y ¢ phan tir thé, pyridin tiry y ¢6 phan tir thé, hodc phosphoni tuy y ¢
phén tir thé, va p 1a 1 hodc 2.

Mot khia canh ctia sang ché 1& hop phan chira it nhét mot hop chét bat ky ¢
cong thue (4) dudi day va hop chét c6 cong thic (4') dudi déy, trong d6 ham luong
ctia hop chét c6 cong thire (4) bang 1000 ppb hodc nhod hon so véi PTFE, va ham
lugng cta hop chit c6 cong thie (4') bing 1000 ppb hodc nho hon so véi PTFE.
Ham lugng cua hop chét c6 cong thirc (4) t&t hon nita 1a 500 ppb hoac nhé hon, t6t
hon nita 1a 100 ppb hodc nho hon, dic bi€t t6t hon 13 25 ppb hodc nhd hon, con tt
hon 1a 15 ppb hodc nho hon, con t6t hon 1a 10 ppb hodc nho hon. Gi6i han dudi cua
ham lwong cta hop chit ¢ cong thire (4) khong bi giéi han nhung c6 thé bang 0
ppb hodc 1 ppb. Ham luong cua hop chét ¢6 cong thie (4') tdt hon nita 1a 500 ppb
hodic nhé hon, t8t hon nita 12 100 ppb hodc nho hon, dac biét t5t hon 1a 25 ppb hodc
nho hon, con t6t hon 1a 15 ppb hodc nhé hon, con t6t hon 13 10 ppb hodc nho hon.
Gi6i han dudi cua ham luong cta hop chét c6 cong thic (4') khong bi gidi han
nhung c¢6 thé bang 0 ppb, 0,1 ppb, hodc 1 ppb:

Cong thuc (4): (H-(CF2)7-COO),M!

trong d6 M! 1a H, nguyén tir kim loai, NR4 (trong d6 céc RS co thé gibng
ho#c khac nhau va mdi RS 13 H hodc nhém hitu co cd tir 1 dén 10 nguyén tir cacbon),
imidazol tuy y ¢ phan tir thé, pyridin tuy y ¢6 phan tir thé, hodc phosphoni tiy y ¢6
phan tir thé, vap1a 1 hodc 2; va

Cong thite (4'): (H-(CF2)s-CO0)M!
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trong d6 M! 1a H, nguyén tir kim loai, NR’ (trong d6 cdc RS ¢6 thé giéng
hodc khéc nhau va mdi R® 14 H hodc nhém hitru co ¢o tir 1 dén 10 nguyén tir cacbon),
imidazol tuy y ¢ phén tir thé, pyridin tuy y ¢6 phan tix thé, hozdc phosphoni tly ¥ ¢6
phan tir thé, va p 1a 1 hodc 2.

Mot khia canh cta sang ché 13 hop phan chita hop chét c6 cong thire (5) dudi
day voi luong bang 1000 ppb hodc nho hon so véi PTFE. Ham luong cua hop chét
¢6 cong thirc (5) tét hon nita 1a 500 ppb hodc nhé hon, t6t hor nita la 100 ppb hodc
nho hon, dac biét tt hon 1a 25 ppb hodc nhd hon, con 6t hon 1a 15 ppb hodc nho
hon, con tot hon 1a 10 ppb hodc nho hon. Gi6i han duéi khong bi gigi han nhung cé
thé bang 0,1 ppb hodc 1 ppb:

Céng thirc (5): (H-(CF2)13-COO)M'

trong do M! 1a H, nguyén tir kim loai, NR% (trong do cdc R® c6 thé gibng
hodc khac nhau va mdi R® 13 H hodc nhém hitu co ¢o tur 1 dén 10 nguyén tir cacbon),
imidazol tuy y ¢ phan tir thé, pyridin tuy y c6 phan tir thé, hodc phosphoni tuy y c6
phén tir thé, va p 1a 1 hodc 2.

Mot khia canh cta sang ché 12 hop phan chira hop chét ¢ cong thic (5') dudi
day véi luong bang 1000 ppb hodc nho hon so véi PTFE. Ham luong ctia hop chat
¢6 cong thire (5") tot hon nita 1a 500 ppb hodc nho hon, t5t hon nita 12 100 ppb hodc
nho hon, dic biét tot hon 1a 25 ppb hodc nho hon, con tbt hon 13 15 ppb hodc nho
hon, con tdt hon 13 10 ppb hodc nhd hon. Giéi han dudi khong bi gidi han nhung 6
thé bang 0,1 ppb hodc 1 ppb:

Céng thuc (5'): (H-(CF2)14-COO),M!

trong d6 M! 1a H, nguyén t& kim loai, NRSs (trong d6 cac RS co thé giong
hodc khac nhau va mdi R® 1a H hoac nhém hitu co ¢o tir 1 dén 10 nguyén t& cacbon),
imidazol tiy y c6 phan tir thé, pyridin tuy ¥ c6 phan tir thé, hodc phosphoni tuy y ¢6
phan tt thé, va p 1a 1 hoac 2.

Mot khia canh clia sang ché 1a hop phan chua it nhat mot hop chit bét ky ¢6
cong thire (5) dudi day va hop chét c6 cong thire (5') dudi day, trong d6 ham luong
ctia hop chat c6 cong thuc (5) béng 1000 ppb hodc nho hon so v6i PTFE, va ham

luong cua hop chét c6 cong thire (5") 1a 25 ppb hodc nho hon so voi PTFE. Ham
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luong ctia hop chit c6 cong thire (5) tot hon nita 1a 500 ppb hogc nhé hon, t5t hon
nita 13 100 ppb hogc nhé hon, dac biét tot hon 1a 25 ppb hodc nho hon, con t6t hon
1a 15 ppb hodc nhé hon, con t5t hon 1 10 ppb hodc nhé hon. Gigi han du6i cua ham
luong ctia hop chét ¢6 cong thire (5) khong bi gii han nhung ¢6 thé bang 0 ppb, 0,1
ppb, hodc 1 ppb. Ham luong cua hop chét ¢6 cong thic (5 t6t hon nita 1a 500 ppb
hodc nhd hon, t6t hon nita 1a 100 ppb hodc nho hon, dac biét t5t hon 13 25 ppb hodc
nhé hon, con t6t hon 1a 15 ppb hodc nhé hon, con tdt hon 1a 10 ppb hodc nho hon.
Giéi han dudi ctia ham lugng cua hop chit c6 cong thire (5") khong bi gidi han
nhung cé thé bang 0 ppb, 0,1 ppb, hodc 1 ppb:

Céng thirc (5): (H-(CF2)13-COO)M!

trong d6 M! 1a H, nguyén tir kim loai, NR® (trong do cac RS ¢6 thé gidng
hodc khac nhau va mdi R3 1a H hodc nhom hitu co ¢6 tur 1 dén 10 nguyén ti cacbon),
imidazol tuy y ¢ phan tir thé, pyridin tiy y c6 phan tir thé, hozc phosphoni tly ¥ ¢
phén tir thé, va p 12 1 hodc 2; va

Cong thuc (5"): (H-(CF2)14-COO),M!

trong &6 M' 1a H, nguyén tir kim loai, NR’ (trong d6 cdc RS ¢6 thé gidng
hodc khac nhau va mdi R5 14 H hodc nhom hitu co ¢o tir 1 dén 10 nguyén tt cacbon),
imidazol tuy y ¢ phén tir thé, pyridin tiy y ¢6 phin tir thé, hodc phosphoni tuy y ¢
phdn tir thé, va p 1a 1 hodc 2.

Mot khia canh ciia séng ché 1 hop phin chira hop chat co cong thic (6) dudi
day véi luong bing 1000 ppb hodc nho hon so véi PTFE. Ham luong cua hop chét
¢6 cong thie (6) tot hon nita 1a 500 ppb hodc nho hon, t5t hon nita 1a 100 ppb hodc
nho hon, dic biét tot hon 1a 25 ppb hodc nho hon, con ot hon 1a 15 ppb hodc nho
hon, con tdt hon 1a 10 ppb hodc nho hon. Gidi han duéi khong bi gii han nhung c6
thé biang 0,1 ppb hodc 1 ppb:

Cong thire (6): (H-(CF2)17-COO),M!

trong d6 M' 1a H, nguyén tir kim loai, NRS, (trong dé cac R’ c6 thé giong
hoic khac nhau va mdi R’ 1a H hodc nhém hiru co ¢6 tir 1 d@n 10 nguyén tr cacbon),
imidazol tuy y ¢ phéan tir thé, pyridin tuy y ¢6 phan tir thé, hodc phosphoni tuy y c6

phén tir thé, va p 1a 1 hoac 2.
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Mot khia canh cta sang ché 12 hop phan chira hop chit c6 cong thue (6') dudi
day voi luong bing 1000 ppb hogc nho hon so véi PTFE. Ham luong cta hop chét
¢d cong thuce (6") t&t hon nita 1a 500 ppb hogc nho hon, t6t hon nita 12 100 ppb hodc
nho hon, dic biét tot hon 1a 25 ppb hodc nho hon, con t8t hon 1a 15 ppb hodc nho
hon, con t6t hon 13 10 ppb hodc nhé hon. Gi6i han duéi khong bi gigi han nhung c6
thé bang 0,1 ppb hodc 1 ppb:

Cong thie (6'): (H-(CF2)15-COO),M!

trong 6 M! 1a H, nguyén tir kim loai, NR’4 (trong do cac RS ¢6 thé gibng
ho#c khac nhau va mdi R5 12 H hodc nhom hitu co ¢o tr 1 dén 10 nguyén tr cacbon),
imidazol ty ¥ ¢6 phan tit thé, pyridin tiry y ¢6 phan tur thé, hozc phosphoni tlty ¥ ¢
phén tir thé, va p 1a 1 hoac 2.

Mot khia canh ciia sang ché 13 hop phan chira it nhét mot hop chét bit ky co
cong thie (6) dudi day va hop chét ¢6 cong thie (6') dudi day, trong d6 ham luong
ctia hop chét c6 cong thuc (6) bang 1000 ppb hodc nho hon so véi PTFE, va ham
lwong ciia hop chét ¢6 cong thie (6') bang 1000 ppb hode nho hon so véi PTFE.
Ham luong ctia hop chat c6 cong thire (6) tt hon nita 1a 500 ppb hodc nho hon, tot
hon nita 1a 100 ppb hodc nho hon, ddc biét t&t hon 13 25 ppb hodc nhd hon, con t6t
hon 14 15 ppb hodc nho hon, con t6t hon 1a 10 ppb hodc nho hon. Gi6i han dudi cua
ham luong cta hop chét c6 cong thic (6) khong bi giéi han nhung c6 thé bang 0
ppb, 0,1 ppb, hodc 1 ppb. Ham luong ctia hop chét c6 cong thuc (6') t5t hon nita 12
500 ppb hodc nhd hon, tét hon nita 1a 100 ppb hodc nho hon, dac biét t5t hon 1a 25
ppb hodc nho hon, con tdt hon 14 15 ppb hodc nhé hon, con tdt hon 1a 10 ppb hoac
nho hon. Gigi han dudi cua ham lugng ctia hop chét ¢6 cong thirc (6') khong bi gioi
han nhung c6 thé bang 0 ppb, 0,1 ppb, hodc 1 ppb:

Cong thtc (6): (H-(CF2)17-COO),M!

trong d6 M! 1a H, nguyén t&r kim loai, NR’ (trong do cdc RS ¢6 thé gidng
ho#c khac nhau va mdi RS 1a H hodc nhom hitu co ¢6 tir 1 dén 10 nguyén tir cacbon),
imidazol tuy y ¢ phéan tir thé, pyridin tuy y ¢6 phan tir thé, hodc phosphoni tily y ¢6
phan tir thé, vap 1a 1 hodc 2; va

Cong thite (6"): (H=(CF2)15-CO0)M!
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trong 6 M! 1a H, nguyén tir kim loai, NR% (trong d6 céc RS ¢6 thé gidng
hodc khac nhau va mdi RS 12 H hodc nhom hitu co c6 tir 1 dén 10 nguyén tir cacbon),
imidazol tiy ¥ ¢6 phan tir thé, pyridin tiy ¥ ¢6 phan t thé, hodc phosphoni tuy ¥ ¢6
phan tit thé, va p 1a 1 hogc 2.

Mot khia canh ctia sang ché 12 hop phéan chtra hop chat c6 c6ng thac (2) duéi
day, trong d6 ham lugng ctia hop chét khi n 12 4 bang 1000 ppb hodc nhé hon so v6i
PTFE, ham luong cta hop chét khi n 14 5 bang 1000 ppb hodc nhé hon so v6i PTFE,
ham luong cua hop chit khi n 13 6 bang 1000 ppb hodc nho hon so v6i PTFE, ham
lwong cia hop chat khi n 12 7 bing 1000 ppb hodc nhé hon so v6i PTFE, ham luong
ctia hop chét khi n 1a 8 bang 1000 ppb hodc nhé hon so voi PTFE, ham luong cta
hop chét khi n 1a 9 bing 1000 ppb hogc nho hon so v&i PTFE, ham luong ctia hop
chét khi n 12 10 bing 1000 ppb hogc nhé hon so v6i PTFE, ham luong ctia hop chét
khi n 1a 11 bing 1000 ppb hogic nhd hon so véi PTFE, ham lugng ctia hop chét khi n
1a 12 bing 1000 ppb hodc nhé hon so v6i PTFE, ham luong ctia hop chatkhinla 13
bang 1000 ppb hodc nho hon so véi PTFE, ham luong cta hop chit khi n 12 14 bang
1000 ppb hodc nho hon so véi PTFE, ham luong cta hop chét khi n 1a 15 bang 1000
ppb hoic nho hon so véi PTFE, ham luong cua hop chét khi n 12 16 bang 1000 ppb
hodc nhd hon so véi PTFE, ham luong ciia hop chat khin 1a 17 bing 1000 ppb hodc
nhé hon so véi PTFE, ham luong cua hop chét khi n 1a 18 bang 1000 ppb hodc nho
hon so v6i PTFE, ham lugng cua hop chét khi n 1a 19 bang 1000 ppb hodc nho hon
so véi PTFE, va ham lugng cua hop chét khi n 1a 20 bang 1000 ppb hodc nhé hon
so voi PTFE:

Cong thitc (2): (H-(CF2)n-SO3)qM?

trong d6 n nam trong khoang tir 4 dén 20, M2 1a H, nguyén tlr kim loai, NR4
(trong d6 cac R® ¢6 thé gidng hogc khéc nhau va mdi R5 12 H hodc nhém hitu co ¢6
tir 1 dén 10 nguyén tir cacbon), imidazol tuy ¥ ¢6 phan tir thé, pyridin tiy ¥ c6 phan
tt thé, hodc phosphoni tiy y ¢6 phéan tir thé, va q 1a 1 hodc 2.

Ham luong cua hop chit khi n ndm trong khoang tr 4 dén 20 t6t hon nita la
500 ppb hodc nho hon, tt hon nita 1a 100 ppb hogc nho hon, dac biét t6t hon 1a 25

ppb hodic nho hon, con tdt hon 1a 15 ppb hodc nho hon, con t5t hon 1a 10 ppb hodc
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nhé hon, trong timg trudng hop. Gidi han du6i khong bi giéi han nhung c6 thé bang
0 ppb, 0,1 ppb, hodc 1 ppb. Trong hop phan theo sang ché, ham luong cua hop chét
c6 cong thie (2) ¢ thé 13 0 ppb trong trudng hop bét ky.

Mot khia canh ciia sang ché 13 hop phan chita hop chét ¢6 cong thire (1) dudi
ddy, trong d6 ham lugng cta hop chét khi m 1a 3 bang 1000 ppb hodc nhé hon so
v6i PTFE, ham luong ctia hop chét khi m 1a 4 bang 1000 ppb hodc nho hon so v6i
PTFE, ham luong cua hop chét khi m 13 5 bang 1000 ppb hodc nho hon so v6i
PTFE, ham luong cua hop chat khi m 12 6 béng 1000 ppb hodc nho hon so véi
PTFE, ham lugng cuia hop chét khi m 13 7 bang 1000 ppb hodc nhd hon so v6i
PTFE, ham luong cta hop chat khi m 1a 8 bang 1000 ppb hodc nho hon so v6i
PTFE, ham lugng cta hop chét khi m 13 9 bang 1000 ppb hodc nho hon so voi
PTFE, ham luong cta hop chét khi m 13 10 bang 1000 ppb hodc nhé hon so voi
PTFE, ham luong cta hop chét khi m 12 11 bang 1000 ppb hodc nho hon so voi
PTFE, ham lugng cua hop chét khi m 1a 12 bang 1000 ppb hoac nhé hon so vdi
PTFE, ham luong ciia hop chét khi m la 13 bang 1000 ppb hodc nho hon so véi
PTFE, ham luong ctia hop chét khi m 1a 14 bang 1000 ppb hodc nho hon so véi
PTFE, ham luong cua hop chét khi m 14 15 bang 1000 ppb hodc nhé hon so véi
PTFE, ham luong cua hop chét khi m 12 16 bang 1000 ppb hodc nhé hon so véi
PTFE, ham luong cua hop chét khi m 12 17 bang 1000 ppb hodc nhé hon so vdi
PTFE, ham luong ciia hop chét khi m 1a 18 bang 1000 ppb hodc nho han so véi
PTFE, va ham luong cta hop chét khi m 13 19 bang 1000 ppb hodc nho hon so voi
PTFE:

Coéng thte (1): (H-(CF2)m-COO),M'

trong d6 m nam trong khoang tur 3 dn 19, M! 1a H, nguyén tir kim loai, NR’4
(trong d6 céc R ¢6 thé gidng hogc khac nhau va mdi R® 1a H ho#dc nhom hitu co ¢
tir 1 dén 10 nguyén tit cacbon), imidazol tuy y ¢6 phan t thé, pyridin tuy ¥ c6 phan
tir thé, hodc phosphoni tity ¥ ¢6 phén tir thé, va p 1a 1 hodc 2.

Ham lugng ctia hop chit khi m nidm trong khoang tir 3 dén 19 t6t hon nita la
500 ppb hodc nho hon, tbt hon nita 1a 100 ppb hodc nho hon, dac biét t5t hon 1a 25

ppb hodc nho hon, con t&t hon 13 15 ppb hodc nho hon, con t6t hon 14 10 ppb hodc
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nho hon, trong timg trudng hop. Gidi han dudi khong bi gioi han nhung co thé bang
0 ppb, 0,1 ppb, hodc 1 ppb. Mot khia canh ctia sang ché 1a hop phn chira hop chét
c6 cong thite (1) & trén ctia trudomg hop bat ky.

Hop phén theo sang ché co thé con chira hop chit c6 cong thirc (7) dudi day
vé6i luong bang 1000 ppb hodc nhéd hon so véi PTFE:

Céng thite (7): (F-(CF2)7-COO),M!

trong d6 M! 1a H, nguyén tir kim loai, NR% (trong do cac RS ¢6 thé giéng
ho#c khac nhau va mdi R® 1a H ho#ic nhém hitu co c6 tir 1 dén 10 nguyén tlr cacbon),
imidazol tuy y ¢6 phan tir thé, pyridin tuy y ¢6 phan tir thé, hoac phosphoni tuy y co
phin tir thé, va p 1a 1 hodc 2.

Hop phén chita hop chét c6 cong thirc (7) thu duoc bang cach flo hda PTFE
thu duoc bang phan ting tring hop st dung chét hoat dong bé mit hydrocacbon. Khi
nhiét d6 flo hoa ting, thi thoi gian flo héa tang, hodc lugng nguén géc flo b6 sung
ting, ham luong cua hop chit cé cong thire (7) co thé dugc giam. Hon nita, mot
bude khac nhu gia nhiét c6 thé duge thuc hién sau khi flo hoa. Hop chét co6 cong
thie (7) ¢6 thé dugc giam cling béng cach gia nhiét hodc twong tu sau khi flo hoa.

Ham luong cua hop chét ¢6 cong thirc (7) t6t hon 13 500 ppm hodc nho hon,
t4t hon nita 1a 100 ppb hodc nhé hon, tét hon nita 1 bang 25 ppb hodc nho hon, dic
biét t6t hon 1a 5 ppb hodc nho hon, so véi PTFE. Gi6i han dudi khong bi giéi han
nhung c6 thé bang 0 ppb, 0,1 ppb, hodc 1 ppb.

Khoang ham luong ctia hop chét c6 cong thic (7) ¢6 thé duoc két hop véi tat
ca céac khoang vé lugng dugc md ta o trén d6i v6i hop chét co cong thue (3), (4),
(4, (5), (59, (6), va (6).

Trong hgp phan theo sang ché, ham Iugng cua hop chét ¢ cong thue (3) ¢o
thé 1a 1000 ppb hogc nho hon, ham lugng cua hop chit c6 cong thire (4) hodc (4') c6
thé 1a 1000 ppb hodc nho hon, va ham luong cua hop chét c6 cong thire (7) co thé 1a
1000 ppb hozc nhé hon, so véi PTFE. T6t hon 13, ham luong cta hop chét c6 cong
thttc (3) bang 500 ppb hodc nhé hon, ham lugng ctia hop chét c6 cong thirc (4) hodc
(4") bang 500 ppb hodc nho hon, va hop chit c6 cong thic (7) bang 500 ppb hodc

nh6 hon. Hon nita t6t hon 13, ham lugng ctia hop chit c6 cong thuc (3) bang 100
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ppb hodc nhé hon, ham lugng ctia hop chit c6 cong thie (4) hodc (4) bang 100 ppb
hodc nho hon, va hop chét ¢6 cong thice (7) bang 100 ppb hodc nho hon. Dac biét
&t hon 13, ham lugng cua hop chit ¢6 cong thire (3) bang 25 ppb hoac nhd hon,
ham luong cta hop chit c6 cong thitc (4) hodc (4) bang 25 ppb hodc nho hon, va
hop chét ¢6 cong thire (7) béng 25 ppb hode nho hon.

Mot khia canh cua sang ché 14 hop phan 1a bot. Khi hop phan theo sang ché
a bot, thi ¢& hat trung binh ciia bot t5t hon 14 0,5 dén 2000 pm. Gi6i han dudi cia
¢& hat trung binh t5t hon nita 1a 1 pm, va gi6i han trén cua c& hat trung binh tét hon
nita 12 1000 pum, tdt hon nita 1a 800 pum. Trong phan md ta nay, c& hat trung binh la
¢& hat tuong duong v6i 50% su tich hop phan bd ¢& hat thu duoc bé“lng cach do su
phan bd ¢& hat & &p suit béng 0,1 MPa trong thoi gian do 1a 3 gidy, bang cach su
dung thiét bi phan tich sy phan bd ¢& hat nhifu xa laze (duoc san xuat boi Japan
Laser Corporation), ma khong st dung tAng, trong trudng hop khdi luong phan tu
PTFE thép.

Hon nita, ¢& hat trung binh 12 gia tri dugc do theo JIS K 6891, trong trudong
hop khdi lugng phén tir PTFE cao.

Trong bdt, cudong dd mau L* sau khi dt nong t6t hon 14 25 ho#c cao hon, tt
hon nita'1a 50 hodc cao hon, t6t hon nita 1a 70 hodc cao hon, dac biét tot hon 12 80
hoac cao hon.

Miu dimg dé do cuong d6 mau L* thu dugc bang cach tao ra 4,0g bot PTFE
vao than dac PTFE ¢6 hinh dang dia c6 duong kinh trong bang 28,6 mm va do day
bang khoang 4 mm.

Cuong dd mau L* cua bot duge do bang cach sit dung médy so mau (khong
gian mau CIELAB) theo JIS Z8781-4.

Viéc d6t néng duge thuc hién bé“mg cach gia nhiét trong 10 dién dugc gia
nhiét dén nhiét d6 385°C trong 10 phut.

Hop phin theo séng ché 12 bat, va ty 1¢ thay doi cudong do mau AL* trude va
sau khi flo hoa tdt hon 12 70% hoac cao hon, o6t hon nita 1a 80% ho#c cao hon, tdt
hon nita 1a 90% hodc cao hon.’

Ty 1¢ thay dbi cudng do mau AL* dugc xac dinh béng cong thirc dudi day:
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AL*(%) = (L*-L*;)/(L*sta-L*i) x 100

trong d6 L*; 1a cuong d0 mau ban dau va 1a gia tri duge do cua L* trong
khong gian CIELAB d6i v6i PTEE trude khi flo hoa, L*¢ 1a cuong d6 mau sau khi
xt Iy va 1a gia tri duoc do ctia L* trong khong gian CIELAB dbi voi PTFE sau khi
flo hoa, va L*siq la 87,3.

Qua trinh flo hoéa duge thuc hién béng cach rét lien tuc khi dugc trén
(flo/nito (ty 18 thé tich) = 20/80) thu dugc bing cach pha loéng khi flo (F2) la ngudn
gbc flo bang khi nito trong 10 phan Gng duoc gia nhiét dén nhiét d6 150°C hodc cao
hon dudi ap suét khi quyén & tbc do dong bang khoang 50 cc/phit trong 480 phut (8
gio).

Trong cong thie (1), (2), 3), (4), (4), (5), (3Y; (6), hodc (6') o trén, bbn R®
c¢6 thé giéng hodc khac nhau. RS t6t hon 12 H hodc nhom hitu co cé tu 1 dén 10
nguyén tir cacbon, t6t hon nita 12 H hodc nhom hitu co ¢6 tr 1 dén 4 nguyén tur
cacbon.

Trong hop phén theo sdng ché, ham luong cta hop chit c6 cong thie (1), (2),
(3), (4), (4), (5), (5", (6), hozc (6") 1a gia tri duoc do bang cich su dung sac ky long
khdi phé nhu duge md ta trong vi du dudi day.

Trong hop phan theo séng ché, PTFE t6t hon la thu dugc bang phan Ung
trung hop su dung chét hoat dong bé mat hydrocacbon. Qua trinh trung hop c6 thé
duoc thuc hién bang phuwong phép thu hé phén tan trong nuéc PTFE néu day.

Hop phﬁn theo sang ché c6 thé chira chit hoat dong bé mit hydrocacbon, va
vi du vé chit hoat dong bé mat hydrocacbon nhu duge mo ta & trén.

Khac PTFE va chit hoat dong bé mit hydrocacbon, thong thuong chat phu
gia da biét nhu chét tao mau va chét don c6 thé dugc bd sung vao hop phan. Cac
chit phu gia nay c6 thé dugc st dung trong pham vi khong han ché hiéu qua cta
sang ché.

Hop phﬁn theo sang ché ¢6 thé dugc tao ra bang cach st dung chét hoat dong
bé miat hydrocacbon c¢6 nhom cacbonyl hodc st dung chat hoat dong bé mat
hydrocacbon ¢6 nhom cacbonyl két hop véi chit khoi mao qué trinh tring hop déc

hiéu.
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Vi du vé chét hoat dong bé mit hydrocacbon c¢6 nhém cacbonyl bao gbdbm
carboxylat trong s6 cac chat hoat dong bé mit hydrocacbon néu trén.

Vi du vé& chét khoi mao qua trinh tring hop ddc hiéu bao gbm chét khoi mao
qué trinh trung hop gbc tan trong nuGe va chit khoi mao phan ung oxy héa-khu.

Chét khoi mao qua trinh tring hop gbc tan trong nude cd thé 14 peroxit tan
trong nudc di biét va vi du vé chung bao gdém mubi amoni nhu persulfat va
percacbonat, mubi kali, mudi natri, t-butyl permaleat, va t-butyl hydroperoxit.
Luong duge st dung cd thé nim trong khoang tr 0,1 dén 20 14n so v&i peroxit.

Hon nita, chit khoi mao phan tng oxy héa-khu két hop chat oxy héa véi
chit khir tot hon 1a duoc su dung lam chit khoi mao qua trinh tring hop, vi dy,
frong trudng hop qua trinh trung hop & nhiét d9 thdp bang 30°C hodc nho hon. Vi
du vé& chit oxy hoa bao gbm persulfat, peroxit hitu co, kali permanganat, mangan
triaxetat, va xesi amoni nitrat.

Vi du vé chét khir bao gém bromat, diimin, va axit oxatic. Vi du vé persulfat
bao gdm amoni persulfat va kali persulfat. Mubi dong hodc mudi sit ciing tot hon 1a
duoc bd sung vao td hop ctia chét khoi mao phéan mg oxy hoa-khu dé 1am tang toc
do phéan huy cua chét khoi mao. Vi du vé mubi dong bao gom dong (I1) sulfat, va vi
du v& mubi sit bao gdm sét (IT) sulfat.

Vi du vé& chdt khoi mao phan ung oxy héa-kha bao gbm  kali
permanganat/axit oxalic, mangan triaxetat/axit oxalic, xesi amoni nitrat/axit oxalic,
va bromat. Kali permanganat/ axit oxalic dugc wu tién. Trong truong hop su dung
chét khoi mao phan tmg oxy héa-khir, qua trinh trung hop c6 thé dugc bat dau bang
cach dua chét oxy héa hodc chét khir vao bé tring hop trude va sau do bd sung chét
con lai vao d6 lién tuc hodc khong lién tuc. Vi dy, trong trudng hop st dung kali
permanganat/axit oxalic, dugc uu tién 1a axit oxalic dugc dua vao bé trung hop, va
sau d6 kali permanganat duoc bd sung vao dé lién tuc.

Hon nita, khi thuc hién fio héa, hop phﬁn theo sang ché ¢c6 thé duoc tao ra
ma khong st dung t6 hop cua chat hoat dong bé mit hydrocacbon c6 nhém

cacbonyl véi chit khoi mao qua trinh trung hop déc hiu.
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Hop phan theo sang ché c6 thé thu dugc bang cich lam kho PTFE thu dugc
bang qud trinh tring hop bang cach st dung chét hoat dong bé mat hydrocacbon va
sau d6 thuc hién bude flo hoa trén do.

Cu thé, hop phdn ¢6 ham lugng ctia hop chat c6 cdng thue (1), (2), 3), (4).
4", (5), (5", (6), hodc (6') bang 25 ppb hodc nho hon c6 thé thu duogc bang phuong
phép nay.

Séang ché ciing 12 than ddc chira hop phe‘in néu tréﬁ. Hon nira, than duc tot
hon 14 than duge kéo cang. Than dac va than duoc kéo céng theo sang ché c6 thé
duoc tao ra bang phuong phap san xuat than dic PTFE néu trén hodc tuong tu. Vi
du vé than dugce kéo cang bao gém SO, 6ng, bing, va mang (nhu mang dugc kéo
cang theo mot truc va mang dugc kéo cang theo hai truc), nhung khong bi gii han
& cac vi du nay.

Than dac va than duoc kéo cang theo sang ché duoc cAu thanh tir cac hop
phan néu trén. Trong truong hop tao ra than dtc va than dugc kéo cang, cu thé, than
duoc kéo cang, hop phan néu trén tt hon 1a hop phan du6i day (hop phén PTFE).

Sang ché cling d& xuét dén than ép dun dugc chu thanh tir hop phan PTFE
néu trén. Chat ép dim PTFE t6t hon la duge thu bang céch ép dim bot nhdo. Qua
trinh duc ép dun bdt nhdo tot hon 13 duoc thuc hién bang cach tron bdt PTFE véi
chit hd trg ép dun. Hinh dang duoc tao ra boi qué trinh ddic ép dun bt nhao khong
bi giéi han, nhung vi du vé ching bao gém hinh que, thanh (vién), bang, bng, va
phu luéi. Than dac PTFE thu duoc b%mg cach duc khudn bdt nhao co thé duoc 1lam
kho d& loai bo chét hd tro ép dim. Viée lam kho chét hd trg ép dum ¢6 thé dugc chon
mot cach thich hgp twong tng vl diém soi cta chit hd tro ép dun duoc st dung va
¢6 thé dugc thue hién trong khoang nhiét d§ nam trong khoang tir 100 dén 250°C.

Hop phan PTFE theo sang ché co6 kha nang kéo cang va c6 kha nang khong
néng chay khi xt ly va ciing hitu dung lam nguyén lidu thd cho than dugc kéo cang
(nguyén liéu x6p). Than duoc kéo cang tuyét voi ¢6 thé thu duge bang cach kéo
cing PTFE theo sang ché. Vi du, than duoc kéo cang cd thé thu duoc bang cach ép
dun bdt nhio ctia bot ctia hop phan PTFE theo sang ché duogc tron voi chat hd tro ép

dun, sau d6 cudn, khi yéu cau, loai bo chat hd tro ép dun bang cach lam kho, va sau
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do kéo cang theo it nhat mot huéng. Hop phéan PTFE theo sang ché dé dang tao soi
bang cach kéo cang, nho d6 tao ra than duoc kéo cang co cac ndt va soi. Than duoc
kéo cang ndy cling 12 nguyén liéu xbp ¢6 dd xbp cao.

Séng ché ciing dé xuét than duoc kéo cing duogc chu thanh tr hop phan
PTFE néu trén.

Théan duoc kéo cang theo sang ché c6 thé duoc tao ra bang cach ép dun bot
nhdo va cudn hop phﬁn PTFE néu trén, sau d6 khong dbt nong hodc dbt néng mot
nura, va kéo cang theo it nhit mot huéng (t6t hon 13, kéo céng va cudn theo hudng
cudn va sau d6 kéo cang theo hudng chidu rong bang cach stt dung khung cang).
Diéu kién kéo cang duoc dung 8t hon 1a & téc dd6 nam trong khoang tir 5 dén
1000%/gidy va ty 1€ kéo cang bang 500% hodc cao hon. PTFE dé dang tao soi bing
cach kéo cang, nhd d6 tao ra than duge kéo cang co cac ndt va soi. DO xép cua than
duoc kéo cing khong bi giéi han nhung thuong tot hon 1a nam trong khoang tir 50
dén 99%, t6t hon nira 1a ndm trong khoang tir 70 dén 98%. Than dugc kéo cang theo
sang ché ¢6 thé chi chira hop phan PTFE, hodc ¢6 thé chita hop phin PTFE va chat
tao mau hoac chét don néu trén, nhung tot hon 1a chi chira hop phén PTFE. -

Than duogc kéo cang theo sang ché t6t hon 13 c6 hinh dang mang, dng, soi,
hoac que.

Trong trudng hop 1a mang (mang kéo cang hozc mang x6p), than dugc kéo
cang theo sang ché c6 thé duge kéo cang bang phuong phap kéo cang PTFE da biét.

Tét hon 13, mang kéo cang theo mot truc ¢6 thé thu duoc bang cach kéo cang
va chét ép dun bot nhdo nhu tAm cudn hodc nhu que theo huéng €p dun.

Mang kéo cing theo hai truc c6 thé thu duoc bang cach kéo cang nd thém
theo hudng chiéu rong bang khung céng hodc tuong tur.

Qua trinh dbt nong mot ntra cling 6t hon 1a duoc thuc hién trude khi kéo
cang.

Than duoge kéo cang theo sang ché 13 nguyén liéu xbp 6 do xbp cao va ¢o
thé dugc st dung thich hop la mdi truong bd loc cho nhiéu qua trinh loc chinh xac
nhu bd loc khong khi va bo loc héa chat, hodc bo phan d& cho mang chét dién phan

polyme.
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Hon nita, than dugc kéo cang theo sang ché cling hitu dung lam nguyén ligu
cho san phém duoc st dung trong linh vuc dét, linh vuc y hoc, linh vyc dién hoa,
linh vuc vé& nguyén lidu bit kin, linh vuc loc khong khi, linh vuc thong gié/diéu
chinh ap suét bén trong, linh vuc loc chét long, va linh vuc vé nguyén liéu tiéu thu
chung.

Céc ung dung cu thé duoc thé hién dudi day lam vi du.

Linh vuc dién hoa

Vi du vé& tmg dung bao gbm chit tAm trudc nguyén liéu dién mdi, nguyén
lidu chén EMI, va nguyén liéu truyén nhiét. Dac biét hon la, vi du vé chung bao
gbm bang mach in, nguyén liéu chin séng dién tir, nguyén li€u truyén nhiét cach
dién, va nguyén li€u cach dién.

Linh vuc vé nguyén liéu bit kin

Vi du vé cac tmg dung bao gdm miéng dém, dong géi, mang bom, bng bom,
va nguyén liéu bit kin cho may bay.

Linh vuc loc khong khi

Vi du vé cac tmg dung bao gém bd loc ULPA (dé san xuAt chit ban dan), bo
loc HEPA (cho bénh vién va san xuit chat ban dan), bd loc dau xylanh (st dung
trong cong nghiép), bd loc thi (st dung trong cong nghiép), bd loc tai chiu nhiét (aé
xtt 1y khi thoat ra), bd loc ghp nép chiu nhiét (&8 xu ly khi thoat ra), bd loc
SINBRAN (st dung trong cong nghiép), bd loc chét xtc tac (dé xir Iy khi thoat ra),
b% loc ¢6 hat hip phu (thiét ké trong HDD), b9 loc ¢6 hat hép phu thong gi6 (thiét
ké trong HDD), bd loc thong gid (thiét ké trong HDD va cac tmg dung khéac), bd loc
lam sach chén khong (dé 1am sach chan khong), b loc phat nhiéu 16p muc dich
chung, b9 loc dau GT (cho san phém twong thich GT), va bd loc lam mat (cho vo
thiét bi dién twr).

Linh vuc thong gié/diéu chinh 4p suét bén trong

Vi du vé cac ung dung bao gdm céc nguyén liéu lam dong kho nhu vat chua
lam dong kho, nguyén liéu thong gio tu dong cho mach va dén dién tir, img dung

vat chira nhu nép vat chura, tmg dung thong gié bao vé cho thiét bi dién tr bao gbm
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thiét bi dAu cudi nho nhu thiét bj dAu cudi mdy tinh bang va thiét bi du cudi dién
thoai di dong, va tmg dung thong khi trong y hoc.

Linh vuc loc chat 1ong

Vi du v& cac tmg dung bao gdm bd loc chét 16ng ban dan (48 san xudt chit
ban din), bd loc PTFE ua nudc (dé san xuét chat ban dan), bo loc héa chét (dé xu 1y
hoa chét), bo loc théng san xuAt nude tinh khiét (dé san xudt nude tinh khiét), va bd
loc chit long nguoc (dé xir Iy nude thai cong nghiép).

Linh vuc vé nguyén li¢u tiéu thu chung

Vi du vé cac tmg dung bao gbdm quéan 4o, bng dan cap (day c6 thé di chuyén
dugc cho xe may), quéan 4o cho xe may, bng 16t khudn (bd d& trong y hoc), bd loc
Jam sach chan khong, kén tai (nhac cu), cap (nhu cép tin hiéu cho ghita), va ddy dan
(cho nhac cu c6 day).

Linh vuc dét

Vi du vé cac ung dung bao g@)m soi PTFE (nguyén liéu s¢i), chi dét (dét), soi
dét (dét), va thung.

Linh vuc y hoc

Vi du vé& céc tng dung bdo gébm manh ghép in-vivo (san pham kéo cang),
mach mau nhén tao, 5ng thong, thuong la phau thuét (nguyén liéu gia cudng mo),
san pham dAu va cd (thay thé mang ctmg), strc khoe rdng miéng (thude tai tao md),

va chinh hinh (bdng).
Vi du thwe hién sang ché

Tiép theo, sang ché s& duge md ta bang cac vi du thir nghiém, nhung séng
ché khong bi gi6i han & cac vi du thir nghiém nay. | |

Gia tri sd trong cac vi du thir nghiém dugc do bang céc phuong phéap dudi
day.

C& hat so c¢ip trung binh (nm)

Hé phén tan trong nuéc PTFE dugc pha loang bing nudc dén ham lugng ran
bing 0,15 % khéi luong, va hé sb truyén 4nh sang duoc chiéu & bude séng 550 nm
s0 v&i chidu dai don vi ctia ma cao su duge pha loang dugc thu va ¢ hat trung binh
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chiéu dai dua trén s dugc xac dinh béng cach do c& hat doc theo hudng cu thé tur vi
anh truyén dién tir duoc do, dé v& duong chuén. B%mg cach st dung duong chuén,
¢¥ hat so cép trung binh cua cac hat PTFE trong hé phan tan trong nuéc PTFE duoc
xéc dinh tr sy truyén thuc té anh sang duoc chiéu & budc song 550 nm qua ting
mau.

Ham luong rén cua PTFE (% khéi luong)

1g hé phan tan trong nuéec PTFE dugc lam kho trong bd lam kho khth khi
dudi didu kién nhiét do bing 150°C va 60 phut, va gid tri biéu dién ty 1¢ khéi luong
cua phéﬁ can gia nhiét 1a phan tram so v&i khdi luong (1 g) ctua hé phan tan trong
nudce duoc st dung.

Trong lugng riéng chuén (SSG)

Bing cach st dung timg mAu tao ra theo ASTM D4895-89, trong luong riéng
chudn dugc do bang phuong phap thay thé nudc theo ASTM D-792.

Ham luong cua hgp chit cu thé chia flo -

Ham lugng cua hop chét cu thé chira flo duge do bang cach st dung sic ky
16ng khéi phé dusi didu kién dudi day.

[Phuong phap xac dinh ham lugng cua hop chét c¢6 cong thuc (1)]

Chiét tir bot

10g (12,6 mL) metanol dugc bd sung vao 1g bot, sau do xur ly si€u am trong
60 pht, dé chiét dich ni chtra hop chét ¢6 cong thite (1).

Chiét tir hé phén tan trong nudc

Ham luong ran ctia hé phan tan trong nude duge do, va hé phén tan trong
nuée & lugng twong tmg voi 0,5g ham lugng chét ran PTFE duge can vao 100-mL
bng xo&n. Sau dd, nudc va metanol duogc bd sung vao d6, sao cho tao ra 40g (43,14
mL) dung moi chiét bing nudc/metanol = 50/50 % thé tich bao gdm nuéc duge
chtra trong hé phén tan trong nudc. Sau do, dung dich duoc lic k¥ cho dén khi su
dong tu xay ra. Luong chit rén duoc loai bo, va pha long duge ly tam o 4000
vong/phit trong 1 gi, d& chiét dich ndi chita hop chét ¢6 cdng thirc (1).

Chiét tir than duc (nhu vién ép dun va vién kéo cang)
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10g (12,6 mL) metanol dugc bd sung vao 0,1g than duc, sau d6 xtr ly si€u am
frong 60 phat, dé chiét dich ndi chira hop chét c6 cong thie (1).

Do ham lugng cua hop chét c6 cong thirc (1) duge chira trong dich chiét

Ham luong ctia hop chit c6 cong thic (1) trong dich chiét duoc xdc dinh
theo axit perflooctanoic.

Pudng chudn ctia axit perflooctanoic

Nam ndng d6 cua dung dich chuin metanol ctia axit perflooctanoic ¢o ndng
do da biét nam trong khoang tir 1 ng/mL dén 100 ng/mL duoc chuén bi va duoc do
bing cach st dung sic ky long khéi phd ké (LC-MS ACQUITY UPLC/TQD,
Waters Corporation). Bing cach st dung bidu thic bic mdt, a va b duoc xac dinh
bing biéu thirc quan hé (1) gitta ndng d clia mdi mau va gié trj tich phan cta dinh.

A=axX+b(l)

A: Dién tich dinh cta axit perflooctanoic

X: Ndng do cua axit perflooctanoic (ng/mL)

Két cAu thiét bi do va diéu kién do LC-MS
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[Bang 2]
Hop chat Tién chat San pham
Axit perflooctanoic 413 369

Ham lugng ctia hop chét ¢6 cong thire (1) ¢6 4 nguyén tir cacbon hodc nhiéu

hon va 20 nguyén tir cacbon hozc it hon trong dich chiét.

Hop chit c6 cong thic (1) c6 4 nguyén tu cacbon hodc nhiéu hon va 20
nguyén tir cacbon hodgc it hon dugce do bang cach st dung séc ky 1éng khéi phd ké.
Dién tich dinh cta hop chit c6 cong thie (1) véi ting sb cacbon trong pha long da

chiét duoc xac dinh bing MRM.

Thong s6 do MRM

[Bang 3]
Hop chat S6 nguyén tir cacbon Tién chat San pham
(H— (CF,) s—CO0O) M 4 195 131
(II—- (CF,) 4—COO) M 5 245 181
(H— (CF;) s—COO) M 6 295 231
(H— (CF,) 4—COO) M 7 345 281
(H— (CTF,) ,—COO) M 8 395 331
(H— (CF,) g—COO0O) M 9 445 381
(H— (CF,) ¢—COO) M 10 495 431
(H— (CF,) ,0—COO0O) M 11 545 481
(H— (CFy) ,,—COO0O) M 12 595 531
(H— (CFy) 1,—COO) M 13 645 581
(TT— (CF,) 13—COO) M 14 695 631
(H— (CT,) 14,2—COO0O) M 15 745 681
(H— (CF,) ,5—C0O0) M 16 795 731
(H— (CF3) ,6—COO0O) M 17 845 781
(H— (CF,) ,,—COO) M 18 895 831
(H— (CFy) 3—COO0O) M 19 945 881
(TT— (CF,) 14—COO0) M 20 995 931

Ham luong cua hop chét c6 cong thirc (1) ¢6 (m + 1) nguyén tir cacbon trong
dich chiét dugc tinh toan béng cach st dung cong thic (3) dudi day. Trong cong

thtrc (3), a va b duogc xac dinh tir cong thire (1).

XCm = ((ACm - b)/a) x ((50 x m + 45)/413) (3)

XCm: ham luong (ng/mL) cua hop chéit ¢6 cong thire (1) ¢6 (m + 1) nguyén

tir cacbon trong dung dich chiét
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ACm: Dién tich dinh cua hop chét ¢6 cong thie (1) ¢6 (m + 1) nguyén tur
cacbon trong dung dich chiét

Gidi han dinh luwong trong phép do nay bang 1 ng/mL.

Ham lugng cua hop chét ¢6 cong thirc (1) ¢6 (m + 1) nguyén tu cécbon trong
bot

Ham lugng ctia hop chét ¢6 cong thirc (1) c6 (m + 1) nguyén tu cacbon trong
bot duge :xéc dinh bang cong thirc (4) dudi déy.

YCm =XCm x 12,6 (4)

YCm: Ham luong (ppb dén PTFE) ctia hop chét ¢ cong thie (1) 6 (m + 1)
nguyén tir cacbon trong bot

Ham lugng cta hop chét ¢6 cong thic (1) c6 (m + 1) nguyén tur cacbon trong
hé phan tan trong nuge

Ham lugng cta hop chét c6 cong thirc (1) ¢6 (m + 1) nguyén tur cacbon trong
hé phén tén trong nude dugc xac dinh bang cong thtrc (5) dudi day.

ZCm =XCm x 86,3 (5)

ZCm: Ham luong (ppb dén PTFE) cta hop chét ¢6 cong thic (1) ¢6 (m + 1)
nguyén tir cacbon trong hé phan tdn trong nudc

Ham lugng cta hop chét ¢6 cong thire (1) c6 (m + 1) nguyén tir cacbon trong
than duc (nhu vién ép dun va vién kéo cang)

Ham lugng cta hop chét c6 cong thic (1) ¢6 (m + 1) nguyén tir cacbon trong
than duc (nhu vién ép dun va vién kéo céng) dugc x4c dinh bang cong thuc (6) dudi
day.

WCm =XCm x 126 (6)

WCm: Ham lugng (ppb dén PTFE) cta hop chét c6 cong thuce (1) ¢d (m + 1)
nguyén tit cacbon trong than duc (nhu vién ép dun va vién kéo cang)

[Phuong phép do ham lugng ctia hop chét ¢6 cong thite (2)]

Chiét tir bot

10g (12,6 mL) metanol duge bd sung vao 1g bot, sau do xut ly si€u &m trong
60 phut, dé chiét dich ndi chita hop chit c6 cong thirc (2).

Chiét tir hé phan tan trong nudc
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Ham lugong ran cta hé phin tan trong nudc duoc do, va hé phan tan trong
nuée ¢ luong tuong tmg vé6i 0,5g ham lugng chét rén PTFE duoc can vao 100-mL
6ng xo04n. Sau d6, nuéc va metanol dugc bd sung vao dd, sao cho tao ra 40g (43,14
mL) dung moi chiét bang nudc/metanol = 50/50 % thé tich bao gdm nudc dugc
chtta trong hé phan tén trong nuéc. Sau do, dung dich duoc lic k§ cho dén khi su
dong tu xay ra. Luong chét rin duoc loai bo, va pha long duge ly tim & 4000
vong/phut trong 1 gio, @& chiét dich nbi chira hop chit ¢6 cong thuc (2).

Chiét tir than dac (nhu vién ép dun va vién kéo cang)

10g (12,6 mL) metanol dugc bd sung vao 0,1g than duc, sau d6 xtt ly si€u am
trong 60 phit, dé chiét dich ndi chira hop chét c6 cong thire (2).

Do ham lugng cua hop chét c6 cong thire (2) trong dich chiét

Ham luong cua hop chit c6 cong thuc (2) trong dich chiét duoc xac dinh
theo axit perflooctansulfonic.

DPudng chuén ctia axit perflooctansulfonic

Nam ndng d6 cta dung dich chuidn metanol cua axit perflooctansulfonic ¢6
ndng do da biét nim trong khoang tir 1 ng/mL dén 100 ng/mL duoc chuédn bi va
duge do bing cach sit dung sic ky léng khoi phd k& (LC-MS ACQUITY
UPLC/TQD, Waters Corporation). Bing cach st dung biéu thic bac mot, a va b
duoc x4c dinh bing biéu thirc quan hé (1) tir ndng do cla ting mau va gia tri tich
phén cta dinh.

A=axX+b(1)

A: Dién tich dinh ca axit perflooctansulfonic

X: Nong d6 (ng/mL) cua axit perflooctansulfonic

Két chu thiét bi do va diéu kién do LC-MS
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[Bang 5]
Hop chét Tién chat San phém
Axit perflooctansulfonic 499 99

Ham luong cua hgp chit c6 cong thire (2) ¢6 4 nguyén tir cacbon hodc nhiéu

hon va 20 nguyén tir cacbon hodc it hon trong dich chiét

Hdp chit c6 cong thic (2) c6 4 nguyén tir cacbon hogc nhiéu hon va 20
nguyén tir cacbon hodc it hon duge do bing cach sir dung sdc ky long khéi phd ké.
Dién tich dinh cua hop chit c6 cong thic (2) ¢6 ting s cacbon trong pha long da
chiét duge xac dinh bing MRM.

Thong sé do MRM

[Bang 6]
Hop chat S8 nguyén ti cacbon Tién chat Séan pham
(H— (CFy) 4—SO0O3 M 4 281 99
(IT— (CF,) s—S03) M 5 331 99
(H— (CF,) §—S03) M 6 381 99
(H— (CFy) 7,—S03) M 7 431 9
(H— (CTF,) 5—S03 M 8 481 99
(H— (CFy) ¢g—S03 M 9 531 99
(H=— (CF3) 10—S03) M 10 581 99
(H— (CF,) [,—S03) M 11 631 99
(H— (CFy) ,2—S03) M 12 631 99
(H= (CFy) 13—S0Oy) M 13 731 99
(11— (CFy) 14—S0O3) M 14 781 99
(H— (CT3) 15—S03 M 15 831 99
S (H— (CFy) ,6—S03) M 16 881 99
(H— (CF,) ,—SO3) M 17 931 99
(H— (CF,) ,5—S03) M 18 981 99
(H— (CF3) ,4—S03) M 19 1031 99
(TT— (CFy) 30—S0O4) M 20 1081 99

Ham luong ctia hop chét c¢6 cong thic (2) c6 n nguyén tir cacbon trong dich

209/257

chiét duoc tinh toan bing cach st dung cong thirc (3) dudi day. Trong cong thie (3),

a va b dugc xac dinh tir cong thirc (1).

XSn = ((ASn-b)/a) x ((50 x n+ 81)/499) (3)
XSn: Ham lugng (ng/mL) cuia hop chit co cong thirc (2) c6 n nguyén tlr

cacbon trong dung dich chiét
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ASn: Dién tich dinh ctia hop chét c6 cong thic (2) ¢6 n nguyén tir cacbon
trong dung dich chiét

Gidi han dinh luong trong phép do nay bang 1 ng/mL. |

Ham luong ctia hop chit c6 cong thirc (2) c6 n nguyén tir cacbon trong bot

Ham lugng cta hop chét c¢6 cong thitc (2) ¢6 n nguyeén tir cacbon trong bot

duoc xé4c dinh bang cong thire (4) dudi day.

YSn=XSn x 12,6 (4)

YSn: Ham lugng (ppb dén PTFE) ctia hop chit c6 cong thire (2) ¢6 n nguyén
tir cacbon trong bot

Ham lugng cua hop chit c6 cong thirc (2) c6 n nguyén tir cacbon trong hé
phén tan trong nuge

Ham luong cua hop chét ¢6 cong thie (2) ¢6 n nguyén ti cacbon trong hé
phan tén trong nude duoc xéac dinh bang cong thtc (5) dudi day.

ZSn =XSn x 86,3 (5)

7Sn: Ham luong (ppb dén PTFE) cta hop chét c6 cong thirc (2) c6 n nguyén
tr cacbon trong hé phén tan trong nudc

Ham lugng cta hop chét ¢6 cong thirc (2) ¢6 n nguyén tir cacbon trong than
duc (nhu vién ép dun va vién kéo cang)

Ham luong cua hop chét ¢6 cong thirc (2) ¢6 n nguyén tir cacbon trong than
duc (nhu vién ép dun va vién kéo cang) dugc xac dinh bang cdng thuc (6) dudi day.

WSn = XSn x 126 (6)

WSn: Ham luong (ppb dén PTFE) ctia hop chét c6 cong thirc (2) ¢6 n nguyén
tir cacbon trong than ddc (nhu vién ép dun va vién kéo cang)

[Phuong phép do ham luong cua hop chét c6 cong thuc (7)]

Phép do ham luong cua hop chét c6 cong thire (7) duoc chira trong dich chiét

Cong thirc (7): (F-(CF2);-COO)M

Chiét tir bot

10g (12,6 mL) metanol dugc bd sung vao 1g bot, sau do xtt 1y siéu &m trong
60 phut, dé chiét dich ndi chitta hop chét co cong thirc (7).

Chiét tir hé phan tan trong nudc
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Ham luong rén cia hé phan tan trong nude dugce do, va hé phén tan trong
nude trong lugng twong ung véi 0,5g ham luong chét ran PTFE duoc can vao 100-
mL 6ng xodn. Sau dd, nudc va metanol duoc bd sung vao do, sao cho tao ra 40g
(43,14 mL) dung mdi chiét bang nudc/metanol = 50/50 % thé tich chira nude duoc
chtta trong hé phan tan trong nude. Sau d6, dung dich duoc lac k§ cho dén khi su
dong tu xay ra. Luong chét réin duoc loai bo, va pha long dugc ly tim & 4000
vong/phut trong 1 gio, @2 chiét dich ndi chira hop chét c6 cong thire (7).

Chiét tir than duc (nhu vién ép din va vién kéo cang)

10g (12,6 mL) metanol dugc bd sung vao 0,1g than dic, sau d6 xtt 1y siéu am
trong 60 phut, dé chiét dich néi chira hop chét ¢6 cong thte (7).

Phép do ham luong cua hop chét c6 cdng thirc (7) trong dich chiét

Ham luong cua hop chét ¢6 cong thuc (7) trong dich chiét dugc xac dinh
theo axit perflooctanoic.

Pudng chuan cua axit perflooctanoic

Nam ndng do cta dung dich chudn metanol cua axit perflooctanoic ¢o nong
d6 da biét ndm trong khoang tir 1 ng/mL dén 100 ng/mL duoc chuén bi va duoc do
bing cach sir dung sdc ky long khdi phd ké (LC-MS ACQUITY UPLC/TQD,
Waters Corporation). Bing cach st dung biu thirc bac mdt, a va b duoc xdc dinh
bing biéu thirc quan hé (1) tir ndng d6 cua ting mau va gia tri tich phan cta dinh.

A=axX+b(l)

A: Dién tich dinh cua axit perflooctanoic

X: Ndng d6 ctia axit perflooctanoic (ng/mL)

Két cAu thiét bi do va diéu kién do LC-MS
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[Bang 8]
Hop chét Tién chat San pham
Axit perflooctanoic 413 369

Ham lugng ctia hop chét c¢6 cong thic (7) trong dich chiét
Hop chét c¢6 cong thuc (7) dugc do bang cach st dung sic ky long khéi phd

ké. Dién tich dinh cia hop chit c6 cong thic (7) trong pha long da chiét duoc xac

dinh bing MRM.
Théng sb do MRM
[Bang 9]
Hop chét Tién chit San pham
(F— (CFp) 1 —COO) M 413 369

Ham luong cua hop chét c6 cong thic (7) trong dich chiét dugc tinh toan
bang céach st dung cong thirc (3) dudi day. Trong cong thirc (3), a va b duoc xac
dinh tir cong thue (1).

 XPFO = (APFO - b)/a (3)

XPFO: Ham luong (ng/mL) cta hop chit c¢6 cong thirc (7) trong dung dich
chiét

APFO: Dién tich dinh ctia hop chét ¢6 cong thire (7) trong dung dich chiét

Gi6i han dinh lugng trong phép do nay bang 1 ng/mL.

Ham lugng cua hop chét c6 cdng thirc (7) trong bot

Ham lugng cta hop chét c6 cong thire (7) trong bot duge xac dinh béng cong
thire (4) dudi day. ' 7

- YPFO = XPFO x 12,6 (4) -

YPFO: Ham lugng (ppb dén PTFE) ctia hop chat ¢6 cong thic (7) trong bot

Ham lugng cua hop chét c6 cong thirc (7) trong hé phén tan trong nudc

Ham lugng cta hop chét ¢6 cong thire (7) trong hé phan tan trong nude dugce
xé4c dinh bing cong thic (5) dudi day.

ZPFO = XPFO x 86,3 (5)
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ZPFO: Ham lugng (ppb dén PTFE) ctia hop chét c6 cong thie (7) in hé phan
tan trong nudc

Ham luong ctia hop chét c6 cong thue (7) trong than dic (nhu vién ép dun va
vién kéo cang)

Ham lugng cua hop chét c6 cong thirc (7) trong than dic (nhu vién €p dun va
vién kéo cang) dugc xac dinh bang cong thitc (6)‘ dudi day. o

WPFO = XPFO x 126 (6)

WPFO: Ham luong (ppb dén PTFE) ctia hop chét c6 cong thic (7) trong than
dac (nhu vién ép dun va vién kéo cing)

Luong (A) (phan theo khéi luong) clia ngudn gde flo dugce bd sung trén 100
phan theo khéi luong ctia PTFE duogc tinh toan theo cong thirc dudi day.

A = (B/F) x 100

B=CxDxE

C=4,092x10°x gx H

A: Luong (phéan theo khéi luong) clia ngudn goc flo dugce bd sung trén 100
phdn theo khéi luong ctia PTFE

B: Téng lugng (g) ngudn gbc flo dugc bd sung

C: Nong d6 (g/mL) cta ngudn gbc flo trong khi dugc tron

D: Té¢ do dong (mL/phit) ctia khi dugce tron

E: Thoi gian flo héa (phut)

F: Luong (g) cua mau duogc nap

G: Khéi luong phan tit (g/mol) cla ngudn goc flo

H: Ty 1€ cta ngudn gdc flo trong khi dugc tron

Hing s6 [4,092 x 10°] ctia C dugc tinh toan dya trén P (4p suat: atm)/{R
(hang sé khi) x T (nhiét d6: K) x 1000} = 1/{0,082 x 298 x 1000}.

Vi du téng hop 1

Hdn hop ctia 10-undecen-1-ol (16 g), 1,4-benzoquinon (10,2 g), DMF (160
mL), nudc (16 mL), va PACL (0,34 g) duogc gia nhiét va dugc khudy & nhiét do
90°C trong 12 gio.
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Sau d6, dung méi duge chung tach duédi &p suét giam. Can thu dugc duoc
tinh ché bang qué trinh tach chét long va sic ky cot, dé thu 11-hydroxyundecan-2-
on (15,4 g).

S liéu phd ctia 11-hydroxyundecan-2-on thu duoc bang cach thé hién dudi
day.

'H-NMR (CDCls) & ppm: 1,29-1,49 (m, 14H), 2,08 (s, 3H), 2,45 (J = 7,6, t,
2H), 3,51 (J = 6,5, t, 2H)

Hbn hop cta 11-hydroxyundecan-2-on (13 g), phirc chit luu huynh trioxit
trietylamin (13,9 g), va tetrahydrofuran (140 mL) duoc khudy & nhiét do 50°C trong
12 gio. Dung dich natri metoxit (3,8 g)/metanol (12 mL) duge bd sung ting giot
vao dung dich phan Uing.

Chét r&n két tua duoc loc dudi ap suit giam va duoc rua béang etyl axetat, dé
thu 10-oxoundexyl natri sulfat (15,5 g) (s& duoc goi dudi déy 14 chét hoat dong bé
mat A). Sé lidu phé chia 10-oxoundexyl natri sulfat thu duge bang cach thé hién
dudi day.

'H-NMR (CDCl3) & ppm: 1,08 (J = 6,8, m, 10H), 1,32 (m, 2H), 1,45 (m, 2H),
1,98 (s, 3H), 2,33 (J = 7.6, t, 2H), 3,83 (J = 6,5, t, 2H)

Vi du tong hop 2

3500g nudc loai khi khir ion, 100g sap parafin, 0,122¢g chét hoat dong bé mat
A duoge b sung vao ndi hép SUS ¢6 thé tich bén trong bang 6 L, 1o phan tmg duoc
day kin, va bén trong hé théng duoc thdi bang nito dé loai oxy. Lo phan tng duoc
gia nhiét dén nhiét do 70°C, duge lam ddy bang TFE, va dugc didu chinh dén 0,78
MPa. 0,070g amoni persulfat (APS) dugc dua vao trong d6 lam chat khoi mao qua

trinh tring hop. TFE dugc dua vao sao cho ap suit phan tng 1a khong d6i 0,78 MPa.

Trong qua trinh phan ng, chét hoat dong bé mit A duoc bd sung 9 14n trong tong
luong bang 1,10 g. O thoi diém khi 425g TFE dugc dua vao, ngung khudy, va 1o
phan tng duogc giam ap dén ap suét khi quyén. Hé phén tan trong nudce dugc dua ra
khoi 16 phan tmg, sau d6 lam mat. Sau do, sap parafin dugc tach ra, dé thu duoc hé

phan tan trong nuéc PTFE A.
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Ham luong rédn ctia PTFE trong hé phan tin trong nudc PTFE A duoc thu
bang 10,7 % khdi luong. C& hat so cép trung binh cua hat PTFE duoc chira trong hé
phéan téﬁ trong nuéc PTFE A thu duoc bang 178 nm. Ham lugng cla mdi hop chit
c6 cong thirc (1) va (2) trong hé phan tin trong nudc PTFE A thu dugc dugc do.
Bang 10 dudi ddy thé hién két qua.

Vi du thir nghiém 1

Nude khir ion duoc bd sung vao hé phén tan trong nuée PTFE A thu duoc
trong vi du tdng hop 2, dé diéu chinh trong luong riéng (25°C) dén 1,080. 2,5 L hé
phan tén trong nudc PTFE c6 trong luong riéng da didu chinh duge bd sung vao bé
déng tu thuy tinh dugc trang bi canh khuéy loai neo va tAm chén va c6 dung tich
bén trong bing 6 L, va nhiét do bén trong dugc diéu chinh dén nhiét d6 34°C. Ngay
sau khi diéu chinh, 16g axit nitric (10%) duoc bd sung vao do, va viée khudy duoc
bét dau dong thoi & téc do khudy bang 500 vong/phut. Sau khi bat dau khudy, x4c
nhan réng hé phén tan trong nudc ¢ trang thai huyén phu dac dé tao ra bot u6ét PTFE,
va sau d6 viéc khudy con duge tiép tuc trong 1 phut.

Sau d6, bot ust PTFE dugce loc, bot ust PTFE va 2,5 L nudce khtr ion duogc
dua vao bé dong tu, nhiét do dugc diéu chinh dén nhigt d6 25°C, va thuc hién rira
bdt polyme & tdc d khudy bang 500 vong/phit dugc lap lai hai 1an. Sau khi rira, bot
wét PTFE duoc loc va dé yén trong bd 1am kho tudn hoan khong khi néng & nhiét
d6 150°C trong 18 gids dé 1am kho, dé thu bot PTFE.

SSG ciia bot PTFE thu duoc bing 2,175. Thuc té chimg minh rang PTFE thu
duoc 12 PTFE c6 khdi luong phan tir cao.

Ham luong cta mdi hop chét c6 cong thue (1) va (2) trong bot PTFE thu
duoc duge do. Bang 10 thé hién két qua.

Vi du thtr nghiém 2

30g bot PTFE thu dugc trong vi dy thr nghiém 1 dugc dua vao 10 phan Ung.
L phan tmg dugc gia nhiét dén nhiét d6 150°C va dugc thdi nito trong 1 gior dé loai
khéng khi trong 10 phan ing. Nhiét do duoc duy tri & 150°C, khi dugc tron (flo/nito
(ty 18 thé tich) = 20/80) thu duoc béng cach pha lodng khi flo (F2) 1a ngudn gbe flo

béng khi nito dugc rét lién tuc & téc do dong bang khoang 50 mL/phut trong 480
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phut (8 gio) véi luong ngudn gbe flo duge bd sung (nghia 13, luong khi flo) bang
7,5 g. Sau khi hoan thanh phan (mg, bén trong hé théng duge thdi ngay bang khi
nito trong 1 gio dé loai khi flo. X4c nhan rang khong c6 khi flo trong khi tro bang
cach kiém tra c6 hodc khong c6 chét chi thi chuyén mau bang kiém tra bang tinh
bot/iodua. VAt chira phan Ung dugc lam mat dén nhiét do trong phong, va ham
lwong ctia mdi hop chét ¢6 cong thire (1) va (2) trong bdt PTFE thu duoc dugc do.
Béang 10 thé hién két qua.

Vi du thtr nghiém 3

Su van hanh twong tu nhu trong vi du thir nghiém 2 duogc thuc hién trir nhiét
do phan ung dugc thay ddi dén nhiét @6 200°C trong vi du thtt nghiém 2, va ham
luong ciia mdi hop chét c6 cong thic (1) va (2) trong bdt PTFE thu diroc duge do.

Bang 10 dudi day thé hién két qua.
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Céc dinh khi n bng 5, 7, 9, 11, 13, 15, 17, va 19 va khi m bang 4, 6, 8, 10,
12, 14, 16, va 18 nho hon gidi han dinh luong.

Gidi han dinh luong bang 86 ppb trong truong hop hé phén tan trong nude
va bang 13 ppb trong trudng hop bot.

Vi du téng hop 3

Axit 10-oxoundecan (1,8 g) dugc bd sung vao dung dich 1,0 M KOH, va
nudc duoe chung tach, dé thu kali 10-oxoundecanoat (2,2 g).

S6 litu phé cia kali 10-oxoundecanoat (s& dugc goi dudi day la chit hoat
dong bé mat B) thu dugc bang cach thé hién dusi day.

'H.NMR (CDCl3) & ppm: 1,04 (m, 8H), 1,30-1,32 (m, 4H), 1,89-2,01 (m,
5H), 2,27-2,33 (t,J = 1,6, 4H)

Vi du téng hop 4

550g nudc loai khi khir ion, 30g sép parafin, va 0,0145g chat hoat dong bé
mit B duoc bd sung vao ndi hép thiy tinh c6 thé tich bén trong bang 1 L. Lo phan
img duoc day kin, va bén trong hé théng duoc thdi bang nito dé loai oxy. Lo phan
{mg dugc gia nhiét dén nhiét o 70°C, dwoc lam day bing TFE, va dugc didu chinh
dén 0,78 MPa. 0,110g amoni persulfat (APS) duoc dua vao trong do lam chét khoi
mao qué trinh trung hop. TFE dugc dua vao sao cho 4p suét phan mg 1a khong d6i
0,78 MPa. O thoi diém khi 50g TFE duogc dua vao, nging khudy, va 16 phan ung
duoc giam ap dén ap sudt khi quyén. Hé phan tan trong nude duoc dua ra khoi 10
phan tng, sau d6 1am mat. Sau do, sap parafin duoc tach ra, dé thu dugc hé phan tan
trong nuéc PTFE B. C& hat trung binh cua cac hat duoc chira trong hé phan tan
trong nuge PTFE B thu duoc b%mg 216 nm. Hon nita, ham luong ran cta hé phan
t4n trong nuéc PTFE B thu dugc bang 8,2 % khéi lwong.

Ham lugng ctia mdi hop chét ¢6 cong thire (1) va (2) trong hé phén tan trong
nuée PTFE B thu duge duoc do. Bang 11 dudi day thé hién két qua.

Vi du thir nghiém 4

Nudéce khir ion duge bd sung vao hé phén tan trong nudc PTFE B thu dugce
trong vi du téng hop 4, dé diéu chinh trong luong riéng (25°C) dén 1,080. 2,5 L hé
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phan tan trong nude PTFE c6 trong luong riéng da didu chinh dugc bd sung vao bé
d6ng tu thuy tinh dugc trang bi canh khudy loai neo va tim chin va c6 dung tich
bén trong bang 6 L, va nhiét do bén trong dugc didu chinh dén nhiét dd 34°C. Ngay
sau khi didu chinh, 16g axit nitric (10%) duge bd sung vao do, va viéc khudy duogc
bt diu & toe d6 khudy bing 500 vong/phut, dong thoi. Sau khi bat dau khudy, xac
nhén ring hé phan tan trong nudc & trang thai huyén phu dic dé tao ra bot ut PTFE,
va sau d6 viéc khudy con duge tiép tuc trong 1 phut.

Sau do, bot ust PTFE duoc loc, bot uét PTFE va 2,5 L nude khir ion duoc
dua vao bé dong tu, nhiét do duoc diéu chinh dén nhigt d6 25°C, va thuc hién ria
bdt polyme & téc do khudy bang 500 vong/phut dugc 1dp lai hai lan. Sau khi rra, bot
uét PTFE duogce loc va dé yén trong b lam kho tudn hoan khong khi néng ¢ nhiét
d6 150°C trong 18 gitr dé 1am khd, dé thu bot PTFE.

SSG ciia bot PTFE thu duge bing 2,261. Thuc té chiing minh ring PTFE thu
duoc 1a PTFE co khdi luong phén t cao.

Ham luong cia mdi hop chét ¢6 cong thie (1) va (2) trong bot PTFE thu
duoc duoc do. Bang 11 dudi day thé hién két qua.

Vi du thtr nghiém 5

Quié trinh flo héa duge thuc hi¢n dudi diéu kién tuong tu nhu trong vi du thtr
nghiém 3 trix 30g bot PTFE thu duoc trong vi du thtr nghiém 4 dugc dua vao 10
phan tmg, va ham luong ctia mdi hop chét c6 cong thic (1) va (2) trong bot PTFE

thu duoc duoc do. Bang 11 dudi ddy thé hién két qua.
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Céc dinh khi n bang 5, 7, 9, 11, 13, 15, 17, va 19 va khi m bang 4, 6, 8, 10,
12, 14, 16, va 18 nho hon giéi han dinh luong.

Gio1 hén dlnh lugng bang 86 ppb trong truong hop hér phén tan trong nude
va bang 13 ppb trong truong hop bot.

Vi du thir nghiém tir 6 dén 20

M3i phan tmg dugc thuc hign theo cing c4ch nhu trong vi du thu nghiém 2
trir nhiét d bén trong 16 phan tng va lugng khi flo (F2) 12 ngudn gbe flo da bd sung
duoc thay dbi nhu dugc thé hién trong bang 12 dén 14. Sau khi hoan thanh phan
{mg, bén trong hé théng duge thdi ngay bang khi nito trong 1 gio dé loai khi flo.
X4c nhén rang khong c6 khi flo trong khi tro bang cach kiém tra c6 hodc khong co
chét chi thi chuyén mau bing kiém tra bang tinh bdt/iodua. Vat chira phan img duoc
lam mat dén nhiét d6 trong phong, va ham luong cua mdi hop chit ¢6 cong thuc (1),
(2), va (7) trong bt PTFE thu duoc duge do. Bang 12 dén 14 dudi day thé hién két

qua.
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Vi du thtr nghiém 21

Bot PTFE thu duge trong vi du thir nghiém 1 dugce dua vao khuon ép dun bot
nhéo theo phuong phap duge md ta trong Don sang ché Nhat sé 2002-201217, dé
thu vién ép dun.

Nghia 13, 100g bot PTFE thu dugc trong vi du thi nghiém 1 duoc dé yén o
nhiét do trong phong trong 2 gid hodc cao hon, va sau do 21,7g chét lam tron
(ISOPAR H, dugc san xuit bdi Exxon Mobil Corporation) la chét hd tro ép dun
duoc tron vao do trong 3 phut dé thu hdn hop cua bot PTFE.

Han hop cta bot PTFE thu duge bang cach d8 yén trong bé 6n nhiét ¢ nhiét
do 25°C trong 2 gid va sau d6 duoc dua vao khudn ép dun bdt nhdo dudi diéu kién
bang 25°C, Ty 1& giam 100 (RR100, duong kinh xy lanh: 25 mm, duong kinh 15:
2.5 mm, chidu dai 1: 1,1 mm, va géc dua vao: 30°), va téc do ép dim 51 cm/phut,
dé thu vién PTFE ép dun chira chét lam tron.

Sau d6, vién PTFE ép dun chira chit 1am tron thu duoc bang cach lam khé &
nhiét do 230°C trong 30 phut, dé loai bo chit l1am tron, nho d6 tao ra vién PTFE
duogc ép dun kho.

Vi du thtr nghiém 22

10g vién PTFE ép dun sau khi kho thu dugc trong vi du thir nghiém 21 dugc
flo héa theo cung cach nhu trong vi du thir nghiém 3 trir khi dugc tron (flo/nito (ty
1é thé tich) = 20/80) thu duge bang céch pha lodng khi flo (F2) la ngudn gbc flo
bang khi nito duge rot lién tuc ¢ tbc d6 dong bang khoang 50 mL/phut trong 162
phut, dé thu vién PTFE ép dun dugc flo héa.

Vidu23

Vién PTFE ép dun sau khi kho thu dugc trong vi du thir nghiém 21 dugc kéo
cang theo phuwong phép duoc mo ta trong Don sang ché Nhat s6 2002-201217, dé
thu vién PTFE dugc kéo cang.

Nghia 13, vién PTFE ép dun sau khi khé thu dugc trong vi du thtr nghiém 21

duoc cit thanh chiéu dai thich hop, va mdi diu duoc ¢d dinh sao cho khoang cach
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gitta cac kep bang 5,1 cm, sau d6 gia nhiét ¢ nhiét do 300°C trong 1o tudn hoan
khong khi.

Sau d6, céc vién duge kéo cang & toc dd kéo cang bang 1000%/gidy sao cho
tdng chiéu dai kéo cing (chidu dai kéo cang) gifta cac kep bang 2400%, dé thu vién
PTFE dugc kéo céang.

Vi du thir nghiém 24

0,5g vién PTFE dugc kéo cang sau khi kho thu duoc trong vi du thir nghiém
23 duoc flo hoa theo cing cach nhu trong vi du thir nghiém 3 trir khi duge trén
(flo/nito (ty 1¢ thé tich) = 20/80) thu dugc bing cach pha loang khi flo (F2) 12 ngudn
gbe flo bang khi nito dugc rét lién tuc & téc do dong bang khoang 50 mL/phut trong
7,2 phut, dé thu vién PTFE kéo cing duge flo hoa.

Ham luong cua mdi hop chét ¢6 cong thirc (1), (2), va (7) trong vién PTFE
ép dun sau khi kho thu dugce trong vi du thtr nghiém 21, vién PTFE €p dun duoc flo
héa thu duge trong vi du thtr nghiém 22, vién PTFE duogc kéo cang thu dugc trong
vi du thir nghiém 23, va vién PTFE kéo cang duoc flo héa thu duoc trong vi du thur

nghiém 24 duoc do. Bang 15 thé hién két qua.
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G161 han dinh luong béng 1,3 x 10? ppb trong truong hop thén dac. Tuong tu
4p dung cho phin mo ta dudi day.

Vi du thtr nghiém 25

Bot PTEE flo hoa thu duoc trong vi du thir nghiém 3 dugc dua vao khudn €p
dtn bdt nhéo va 1am kho theo cung cach nhu trong vi du thir nghiém 21, dé thu vién
PTFE dugc ép dun kho.

Vi du thtr nghiém 26

Vién PTFE ép dun sau khi kho thu duoc trong vi du thtr nghiém 25 (vién
PTFE ép dun duoc dua dén khudn ép dun bdt nhdo bang cach st dung bot dugc flo
héa) duoc kéo cing theo cing cach nhu trong vi du thtr nghiém 23, dé thu vién
PTFE dugc kéo cang.

Vi du thtr nghiém 27

Vién PTFE ép dun dugc flo héa thu duge trong vi du thr nghiém 22 duoc
kéo cang theo cling cach nhu trong vi du thu nghiém 23, dé thu vién PTFE duoc
kéo céng.

Vi du thr nghiém 28

Bot PTFE thu dugc trong vi du thir nghiém 1 duogc d& yén trong bo lam khd
tudn hoan khong khi néng & nhiét do 240°C trong 3 giv dé gia nhiét, dé thu bot
PTFE duoc gia nhiét 14n nita.

Vi du thtr nghiém 29

Vién PTFE ¢p din sau khi kho thu duge trong vi du thr nghiém 21 duoc deé
yén trong bd 1am kho tudn hoan khong khi néng ¢ nhiét do 240°C trong 3 gio dé gia
nhiét, d thu vién PTFE ép dun duoc gia nhiét lan nita.

Vi du thtr nghiém 30

Vién PTFE duoc kéo cang thu duge trong vi du thu nghiém 23 duoc dé yén
trong bo lam kho tudn hoan khong khi néng & nhiét do 240°C trong 3 gio dé gia
nhiét, dé thu vién PTFE kéo cang dugc gia nhiét 14n nira.

Vi du thir nghiém 31
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Bot PTFE duoc thu theo cung cach nhu trong vi du thir nghiém 1 trir nhi€t do
lam khé ctia bot wét PTFE duoc thay dbi dén nhiét do 240°C.

Ham lugng cua mdi hop chét co cong thice (1), (2), va (7) trong vién PTFE
duoc ép duin khd thu duoc trong vi du thir nghiém 25, vién PTFE dugc kéo cang thu
duoc trong vi du thir nghiém 26, vién PTFE duoc kéo cang thu duge trong vi du thu
nghiém 27, bdt PTFE duoc gia nhiét 1an nita thu dugc trong vi du thu nghiém 28,
vién PTFE ép dun dugc gia nhiét 1an nita thu duoc trong vi du thir nghiém 29, vién
PTFE kéo cing duogc gia nhiét 1an nita thu duoc trong vi du thir nghiém 30, va bot
PTFE thu duoc trong vi du thir nghiém 31 duoc do. Bang 16 thé hién két qua.
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Vi du thir nghi€ém 32

Bot PTFE thu duge trong vi du thir nghiém 4 duoc dua vao khudn ép dun bot
nhdo va 1am kho theo cing cach nhu trong vi du tht nghiém 21, dé thu vién PTFE
duogc ép dun khd.

Vi du thr nghiém 33

Vién PTFE ép dun sau khi kho thu duge trong vi du thir nghiém 32 duoc flo
héa theo cung cach nhu trong vi du thir nghiém 22, dé thu vién PTFE ép dun duoc
flo hoa.

Vi du thir nghiém 34

Bot PTFE flo hoa thu duoc trong vi du thir nghiém 5 duoc dua vao khudn ép
dtn bot nhdo va lam khé theo cung cach nhu trong vi du thr nghiém 21, dé thu vién
PTFE dugc ép dun kho.

Vi du thtr nghiém 35

Bot PTFE thu dugc trong vi du thi nghiém 4 duoc dé yén trong bd lam kho
tudn hoan khong khi néng & nhigt do 240°C trong 3 gio dé gia nhiét, dé thu bot
PTFE dugc gia nhiét 1an nita.

Vi du thr nghiém 36

Bot PTFE dugc gia nhiét 14n nita thu duoc trong vi du thir nghiém 35 dugc
dua vao khudn ép dun bot nhdo va lam khd theo cung cach nhu trong vi du thur
nghiém 21, dé thu vién PTFE duoc ép dun kho.

Vi du thr nghiém 37

Vién PTFE ép dun sau khi kho6 thu dugc trong vi du thtr nghiém 32 dugc dé
yén trong bd 1am kho tudn hoan khong khi néng & nhiét do 240°C trong 3 gio dé gia
nhiét, dé thu vién PTFE ép dun dugc gia nhiét lan nita.

Vi du thir nghi€m 38

Bot PTFE duogc thu theo cling céch nhu trong vi du thir nghi¢ém 4 trur nhiét do
1am khé ctia bot uét PTFE dugc thay dbi dén nhiét d6 240°C.

Vi du thtr nghiém 39
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Bot PTFE thu duge trong vi du thir nghiém 38 duoc dua vao khudn ép dun
bot nhdo va lam kho theo cung cich nhu trong vi du thir nghiém 21, dé thu vién
PTFE duogc ép dun kho.

Ham luong cua mdi hop chit ¢6 cong thic (1), (2), va (7) trong vién PTFE
ép dun sau khi kho thu duge trong vi du thtr nghiém 32, vién PTFE ép dun duogc flo
héa thu duge trong vi du thir nghiém 33, vién PTFE €p dun thu duoc trong vi du thu
nghiém 34, bdt PTFE duoc gia nhiét 14n nita thu duge trong vi du thu nghiém 35,
vién PTFE ép dun thu duoc trong vi du thir nghiém 36, vién PTFE ép dun dugc gia
nhiét 14n nita thu duoc trong vi du thir nghiém 37, bot PTFE thu duge trong vi du
thir nghiém 38, va vién PTFE €ép dun sau khi kho thu duoc trong vi du thir nghiém
39 duoc do. Bang 17 thé hién két qua.
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Khir hop chat ¢6 cdng thue (1) hodc (2) bang qu4 trinh trao d6i ion

Ham luong PTFE (P) trong hé phan tan trong nuéc PTFE chira chét hoat
dong bé mit khong ion

Ham luong PTFE (P) dugc xéac dinh, dya trén phan cin gia nhiét (Z) thu
duoc bang cach dua 1g mau (X) vao c6¢ nhom c6 dudng kinh bang 5 cm, sau do
lam kho & nhiét dd 110°C trong 1 gid va con lam kho ¢ nhiét do 300°C trong 1 gio,
bing cong thitc: P = Z/X x 100 (% khéi lugng).

Ham luong cta chit hoat dong bé mat khong ion (N) so véi PTFE trong hé
phén tan trong nuéc PTFE chira chit hoat dong bé mat khong ion

Ham lugng cua chit hoat dong bé mit khong ion (N) duge tinh todn, dua trén
phan can gia nhiét (Y g) thu dugc béng cach dua 1g mau (X g) vao céc nhdm cb
duong kinh bang 5 cm, sau d6 lam kh6 & nhi¢t d6 100°C trong 1 gio va phan cin
gia nhiét (Z g) thu dugc bang bude gia nhi¢t thém phn cin gia nhiét (Y g) & nhiét
do 300°C trong 1 gio, bang cong thie: N = [(Y-Z)/Z] x 100 (%/PTFE).

Vi du tong hop 5

588,6¢ nudc khir ion va 70,0g chat hoat dong bé mat duoc bd sung vao 1o
phan Gng thuy tinh ¢ thé tich bén trong bang 1 L va duoc trang bi bd khudy, 10
phan tmg duoc ddy kin, va bén trong hé théng duoc thdi bang nito dé loai oxy. Lo
phan tmg dugc duoc gia nhiét dén nhigt d6 90°C va tao ap dén 0,4 MPa bang nito.
41,4g amoni persulfat (APS) duoc dua vao d6, sau d6 khudy trong 3 gid. Sau khi
ngung khudy, 16 phan ung duoc giam p dén 4p suét khi quyén, sau d6 lam mat, aé
thu dung dich chtra nude chét hoat dong bé mit C.

Vi du téng hop 6

3600g nudc loai khi khir ion, 180g sap parafin, va 0,540g chit hoat dong bé
mit A dugce bd sung vao 10 phan tmg SUS co6 thé tich bén trong bang 6 L va dugc
trang bi bd khuéy, 16 phan tng dugc ddy kin, va bén trong hé théng duoc thdi bang
nito dé loai oxy. Lo phan g dugc gia nhiét dén nhiét do 90°C, dugc lam day bang
TFE, va duoc diéu chinh dén 2,70 MPa. La chét khoi mao qua trinh tring hop,
0,031g amoni persulfat (APS) va 1,488¢ axit disuxinic peroxit (DSP) duoc dua vao
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do6. TFE duoc dua vao sao cho ap suét phan tng 1a khong dbi 2,70 MPa. Dong thoi
v6i viée dua TFE vao, thi viée dua lién tyc dung dich chira nudce chét hoat dong bé
mit C vao duoc bat dau. O thoi diém khi 1650g TFE duoc dua vao, ngimg khuay,
va 10 phan tng dugc giam ap dén ap suét khi quyén. 139g dung dich chira nudc chét
hoat dong bé mit C dugc dua vao khi két thuc phan tmg. Mot lugng duge liy ra
khoi 10 phan tng, sau d6 lam mat. Sau do, sap parafin dugc tach ra, dé thu dugc hé
phén tan trong nuée PTFE C.

Ham luong rin ctia hé phan tan trong nuéc PTFE C thu dugc bang 31,7 %
khdi luong, va c& hat so cép trung binh bang 357 nm.

Vi du thi nghiém 40: Vi du didu ché hé phan tan trong nuéc PTFE chia chét
hoat dong bé mat khong ion

Chét hoat dong bé mat khong ion (T-Det A138, dugc san xuét boi Harcros
Chemicals Inc.) duoc bd sung vao hé phan tan trong nuéc PTFE thu duogc trong vi
du téng hop 6 & lugng twong Gmg véi 10% so v6i PTFE va dugc phén tan tir tur bang
que nhua, dé thu duoc hé phén tan trong nuéc PTFE D chira chat hoat dong bé mat
khong ion.

Vi duy thir nghiém 41

100g hé phan tan trong nuéc PTFE D thu duoc trong vi du thur nghiém 40
duoc dua vao cbec mé 200-mL, va 18g nhua trao d6i anion (Amberjet IRA40020H,
duoc san xuit bdi Rohm and Haas Company) dugc bd sung vao do, sau do khudy
trong 30 phut bang cach st dung bo khudy du manh sao cho su két tu khong xay ra.
Sau khi dé yén trong 3 gio, nhya trao dbi ion duoc loai bang cach sur dung ray, dé
thu hé phan tan trong nu6c cta PTFE tinh khiét.

Vi du thir nghiém 42 ’

Nhua trao d6i anion, Amberjet IRA40020H, con dugc bd sung vao hé phan
tan trong nude cua PTFE tinh khiét thu duoc trong vi du thir nghiém 41 & cung ty 1€
nhu trong vi du thir nghiém 41, va sy van hanh twong tu duoc thue hién, dé thu hé
phan tan trong nu6c cta PTFE tinh khiét.

Vi du thir nghi€m 43
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Chét hoat dong bé mit khong ion (T-Det A138, duge sén xudt boi Harcros
Chemicals Inc.) duge bd sung vao hé phén tan trong nude cua PTFE tinh khiét thu
duoc trong vi du thir nghiém 41 véi luong bang 15%/PTFE, sau do dé c¢6 dinh &
nhiét do 48°C trong 4 gio. Sau do, hdn hop duoc tich ra thanh hai pha gbém pha
dich ndi v& co ban khong chita PTFE va pha ngung tu. Pha dich ni duge loai bo, aé
thu pha ngung tu (hé phén tdn trong nudc cua PTFE tinh khiét).

Vi du thtr nghiém 44

Su van hanh twong tu nhu trong vi du thir nghiém 43 dugc thuc hién dbi véi
hé phan tan trong nudc cta PTFE tinh khiét thu dugc trong vi du thir nghiém 42, dé
thu pha ngung tu (hé phan tan trong nuée cia PTFE tinh khiét).

Vi du thtr nghiém 45

Sau khi chat hoat dong bé mit khong ion va nuée duge bd sung vao pha
ngung tu (hé phan tan trong nude cla PTFE tinh khiét) thu duoc trong vi du thir
nghiém 43, ham lugng PTFE duge diéu chinh dén 25 % khdi lugng, va ham luong
ctia chat hoat dong bé mat khong ion duge diéu chinh dén 15%/PTFE, sau do dé ¢
dinh & nhiét do 44°C trong 4 gio. Sau do, hdn hop dugce tach ra thanh hai pha g61n
pha dich nbi vé co ban khong chia PTFE va pha ngung tu: Pha dich ndi duge loai
b6 dé thu pha ngung tu (hé phén tan trong nude cua PTFE tinh khiét).

Vi du thr nghiém 46

Su van hanh tuong ty nhu trong vi du thir nghiém 45 duoc thuc hién trén pha
ngung tu (hé phan tan trong nude cua PTFE tinh khiét) thu duge trong vi du thtr
nghiém 44, dé thu pha ngung tu (hé phén tan trong nudc cua PTFE tinh khiét).

Vi du thir nghiém 47

Su van hanh twong tu nhu trong vi du thtr nghiém 43 dugc thuc hién trir hé
phan tan trong nuéc PTFE D thu dugc trong vi du thr nghiém 40 duoc diéu chinh
dén do pH 10 bang cach st dung nuéc amoniac, dé thu pha ngung tu (hé phan tan
trong nude cua PTFE tinh khiét).

Vi du thir nghiém 48
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, Su van hanh tuong ty nhu trong vi du thu nghiém 45 duge thuc hién trén pha
ngung tu (hé phan tan trong nudc cua PTFE tinh khiét) thu dugc trong vi du thir
nghiém 47, dé thu pha ngung tu (hé phén tan trong nude cua PTFE tinh khiét).

Déi v6i hé phan tan trong nu¢e PTFE D thu dugc trong vi du thtr nghiém 40
va hé phan tén trong nudc cua PTFE tinh khiét thu duoc trong vi du thur nghiém tir
41 dén 48, ham luong PTFE (P) trong mdi hé phén tan trong nudc PTFE chia chét
hoat dong bé mat khong ion, ham lugng cla chét hoat dong bé mit khong ion (N)
trong mdi hé phan tan trong nuéc PTFE chira chit hoat dong bé mat khong ion, va
ham luong ctia mdi hop chit c6 cong thic (1) va (2) trong mdi hé phén tan trong

nuée PTFE duoc do. Bang 18 thé hién két qua do.
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YEU CAU BAO HO

1. Phuong phép san xuét hé phan tan trong nudc cua polytetrafloetylen tinh Kkhiét,
trong d6 phuong phap nay bao gbm budce: loai bo hodc khir hop chét co cong thire
(1) dué6i day khoi h¢ phén tan trong nuGe cua polytetrafloetylen thu duge bang
phuong phdp san xuht bao gdm budc thuc hién trung hop nhil tuong cua
tetrafloetylen trong moi truong chira nudc voi sy ¢d mat cua chit hoat dong bé mit
~ hydrocacbon anion:

Cong thuce (1): (H-(CF2)m-COO),M!

trong d6 m nam trong khoang tir 3 dén 19, M' 1a H, nguyén tir kim loai, NR4
(trong d6 cac R ¢o thé gibng hodc khac nhau va mdi R®1a H hodac nhém hitu co ¢6
tir 1 dén 10 nguyén tir cacbon), imidazol tuy y ¢o phan ti thé, pyridin tuy y co phan
ttr thé, hodc phosphoni tiy ¥ ¢6 phén t& thé, va p 1a 1 hodc 2.
2. Phuong phap san xuat hé phan tan trong nude cua polytetrafloetylen tinh khiét
theo diém 1, trong d6 viéc loai b hodc khtr hop chat c6 cong thire (1) & trén bao
gbm Viéc trao d6i ion va/hodc cd hé phan tan trong nudc cia polytetrafloetylen.
3. Phuong phép san xuit bot polytetrafloetylen tinh ché, trong d6 phuong phéap nay
bao gdm budc: loai bo hogc khit hop chit c6 cong thic (1) dudi day khoi bot
polytetrafloetylen ¢6 kha nang tao soi va ¢6 kha ning khong nong chay khi xtr ly
thu dugc bang phuong phap san xuét bao gdbm bude thyuc hi¢n trung hop nhil twrong
clia tetrafloetylen trong moi truong chira nude v6i su ¢6 méat cua chit hoat dong bé
mit hydrocacbon anion,

trong d6 viéc loai bo hodc khir hop chét co cong thie (1) bao gbm bude gia
nhiét bot polytetrafloetylen & nhiét do bang 200°C hodc cao hon:

Cong thuc (1): (H-(CFz)m-COO)pM1

trong d6 m nam trong khoang tir 3 dén 19, M' 12 H, nguyén tir kim loai, NR4
(trong d6 cac R’ co thé giéng hodc khac nhau va mdi R’ 14 H hodc nhéom hitu co ¢
tir 1 dén 10 nguyén t cacbon), imidazol tuy y cO phan tir thé, pyridin tuy y co phan

ttr thé, hozc phosphoni tlly y ¢o phan tir thé, va p 1a 1 hoac 2.
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4. Phuong phép san xuat than dac polytetrafloetylen tu polytetrafloetylen c6 kha
nang tao soi va c6 kha nang khong nong chay khi xt ly dugc san xuét bang phuong
phép san xuét bao gdm budc thyc hién trung hop nhil twong cua tetrafloetylen trong
moi trudong chira nudce voi sy 6 mat ctia chét hoat dong bé mit hydrocacbon anion,
trong d6 phwong phap nay bao gdm bude:

loai b6 hodc khtr hop chét c6 cong thac (1) dudi day,

trong d6 viéc loai bo hodc khir hop chit c6 cong thuc (1) bao gbm viéc gia
nhiét & nhiét do bang 200°C hodc cao hon:

Cong thtrc (1): (H-(CF2)m-COO),M!

trong d6 m nam trong khoang tir 3 dén 19, M! 1a H, nguyén tr kim loai, NR>4
(trong d6 cac R’ ¢6 thé giéng hodc khac nhau va mdi R’ 12 H hodc nhém hitu co ¢o
tir 1 d&én 10 nguyén t cacbon), imidazol tury y cO phéan tir thé, pyridin tiry y ¢6 phan
tr thé, hodc phosphoni tlry ¥ ¢6 phan tix thé, va p 1a 1 hodc 2.
5. Phuong phép san xuét polytetrafloetylen tinh ché, trong d6 phuong phip nay bao
odm budc: loai bo hodc khir hop chét ¢6 cong thire (1) dudi ddy bang cich dua
ngudn gbe flo vao tiép xuc véi polytetrafloetylen c6 kha nang tao sgi va co kha
ning khong nong chiy khi xir Iy & nhiét do trén 100°C ma thu duoc bang phuong
phép san xuht bao gdm budc thyc hi¢n trang hop nhii trong cua tetrafloetylen trong
mdi trudng chira nuéc voi sy cO mit cua chat hoat dong bé mit hydrocacbon anion:

Cong thtc (1): (H-(CFz)m—COO)le

trong d6 m nam trong khoang tir 3 dén 19, M! 1a H, nguyén tir kim loai, NR’4
(trong d6 cac R ¢6 thé giéng hodc khac nhau va mdi R 12 H hodc nhém hitu co ¢o
tir 1 dén 10 nguyén ti cacbon), imidazol tury y ¢co phan tir thé, pyridin tiry y c6 phan
tr thé, hodc phosphoni tity y ¢6 phan t thé, vap 1a 1 hodc 2.
6. Phuong phép san xuét polytetrafloetylen, trong d6 phuong phap nay bao gdm
budce: loai bo hodac khtr hop chét ¢6 cong thuc (1) dudi day bang cach dua ngudn
gbe flo vao tiép xuc voi polytetrafloetylen co6 kh& nang tao soi va c6 kha nang
khong néng chay khi xtt 1y thu dugc bang phuong phéap san xuét bao gdm buégce thuc
hién tring hop nhil tuong cua tetrafloetylen trong moi truong chtra nudc voi su ¢
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mit cta chéit hoat dong bé mit hydrocacbon anion, trong do lugng ngudn gbe flo
duoc bd sung bang 0,5 phan theo khdi luong hodc cao hon trén 100 phan theo khoi
luong ctia polytetrafloetylen tinh theo nguyén tr flo:

Cong thuc (1): (H-(CF2)m-COO),M!

trong d6 m nam trong khoang tur 3 dén 19, M! 1a H, nguyén tir kim loai, NR,
(trong d6 cac R® co thé gibng hodc khac nhau va mdi R? 1a H hodc nhom hitu co ¢o
fir 1 dén 10 nguyén tir cacbon), imidazol tiry y ¢4 phan tr thé, pyridin tiry ¥ ¢6 phan
ttr thé, hodic phosphoni tiy ¥ ¢6 ph?ln tt thé, va p 1a 1 hodc 2.
7. Hop phan bao gdm: polytetrafloetylen va hop chét c6 cong thire (5) dudi day voi
luong bang 1000 ppb hodc nho hon so v6i polytetrafloetylen; va chit hoat dong bé
mat khong ion véi luong bang 1%/polytetrafloetylen hodc cao hon,

- trong d6 ham luong cua hop chét c6 cong thic (3) dudi day la nho hon hodc

bang 1000 ppb so v6i polytetrafloetylen:

Cong thtc (3): (H-(CF2)s-SO3)qM*

trong d6 M? 1a H, nguyén tir kim loai, NR% (trong do cac RS ¢6 thé gidng
hodc khac nhau va mdi R® 12 H hodc nhém hitu co co tr 1 dén 10 nguyén tr cacbon),
imidazol tiy y ¢6 phéan tir thé, pyridin tuy y c6 phﬁn tir thé, hodc phosphoni tuy y ¢6
phﬁn tr thé, va qla 1 hodc 2;

Cong thuc (5): (H-(CF2)13-COO),M!

trong d6 M' 1a H, nguyén ti kim loai, NR’; (trong d6 cac R ¢o thé gibng
hodc khac nhau va mdi R® 1a H hodc nhoém hitu co ¢o tir 1 dén 10 nguyén t&r cacbon),
imidazol tiry ¥ ¢6 phén tir thé, pyridin tiry ¥ 6 phin tir thé, hodc phosphoni tiry ¥ ¢6
phan tir thé, vapla 1 hoac 2.
8. Hop phﬁn bao gdm: polytetrafloetylen va it nhéat mot hop chét bat ky c6 cong
thiae (5) dudi day va hop chét co cong thuce (5') dudi day, trong d6 ham luong cua
hop chat co cong thic (5) dudi day bing 1000 ppb hogc nhé hon so vdi
polytetrafloetylen, va ham luong cua hop chét c6 cong thie (5') dudi day bang 1000

ppb hodc nho hon so véi polytetrafloetylen; va
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chét hoat dong bé mat khong ion v&i lugng bang 1%/polytetratloetylen hodc
cao hon,

trong d6 ham lugng cia hop chit c6 cong thire (3) dudi ddy 1a nho hon hodc
bang 1000 ppb so vdi polytetrafloetylen:

Cong thuce (3): (H-(CF»)3-SO3)M?

trong d6 M2 1a H, nguyén t kim loai, NR’4 (trong do6 cac RS ¢6 thé gibng
ho#c khac nhau va mdi R5 12 H hodc nhém hitu co ¢o tir 1 dén 10 nguyén tr cacbon),
imidazol tuy y ¢6 phan tir thé, pyridin tuy y ¢6 phan tir thé, hodc phosphoni tiy ¥ ¢6
phan tir thé, va g 1a 1 hodc 2;

Cong thuc (5): (H-(CF2)13-COO),M!

trong d6 M! 1a H, nguyén tir kim loai, NR’4 (trong d6 céc RS ¢6 thé gidng
hodc khéc nhau va mdi R’ 12 H hodc nhom hitu co co tir 1 dén 10 nguyén ttr cacbon),
imidazol tuy y ¢6 phan tir thé, pyridin tuy y ¢6 phéan tir thé, hodc phosphoni tlty ¥ ¢6
phﬁn tr thé, va pla 1 hodc 2; va

Cong thuc (5"): (H-(CF2)15-COO),M'

trong d6 M! 1a H, nguyén tir kim loai, NRS; (trong d6 céc R® ¢6 thé gidng
hodc khac nhau va mdi R 1a H hodc nhoém hitu co ¢6 tu 1 dén 10 nguyén tr cacbon),
imidazol tiry y c6 phin tir thé, pyridin tuy ¥ c6 phan tir thé, hogc phosphoni tiry ¥ ¢6
phan ti thé, va p 1a 1 hodc 2.
9. Hop phan theo diém 7 hogc diém 8, trong d6 hop phin 12 hé phan tan trong nude. |
10. Hop phan bao géfn: polytetrafloetylen c¢6 kha nang tao soi va c¢o6 kha nang
khong néng chay khi xir Iy va hop chét c6 cong thic (5) dudi day voi lugng bing
1000 ppb hodc nho hon so voi polytetrafloetylen,

trong d6 ham lugng ctia hop chit ¢6 cong thirc (3) dudi day 1a nho hon hodc
bang 1000 ppb so v6i polytetrafloetylen:

Cong thue (3): (H-(CF2)s-SO3)eM?

trong d6 M* 1a H, nguyén t& kim loai, NRS; (trong d6 cac R® ¢6 thé gidng

hodc khac nhau va mdi RS 1a H hodc nhém hitu co co tir 1 dén 10 nguyén tir cacbon),

254



43896

255/257

imidazol tuy y ¢o phan tir thé, pyridin tuy y c6 phan tix thé, hosc phosphoni tuy y ¢6
ph?m tir thé, va qla 1 hodc 2;
Cong thuc (5): (H-(CF2)13-COO),M!
trong d6 M! 1a H, nguyén t kim loai, NR’ (trong do6 cdc RS ¢6 thé gidng
ho#c khac nhau va mdi R® 1a H hodc nhém hitu co ¢6 tur 1 dén 10 nguyén tir cacboﬁ),
imidazol tiy y ¢6 phan tir thé, pyridin tiy y ¢6 phan tit thé, hozc phosphoni tuy y ¢6
phén tir thé, va p 1a 1 hodc 2.
11. Hop phan bao gbm: polytetrafloetylen c¢6 kha nang tao soi va co kha nang
khong néng chay khi x Iy va |
it nhat mot hop chat bat ky c6 cong thirc (5) dudi day va hop chét c6 cong
thirc (5') dudi dy, trong d6 ham lugng cua hop chét c6 cong thuc (5) dudi day bang
1000 ppb hodc nhd hon so voi polytetrafloetylen, va ham luong cua hop chét ¢co6
cong thie (5') dudi day bang 1000 ppb hodc nho hon so Vi polytetrafloetylen,
trong d6 ham lugng cta hop chét c6 cong thic (3) dudi ddy 1a nho hon hodc
bang 1000 ppb so vdi polytetrafloetylen:
Cong thtrc (3): (H-(CF»)3-SO3)M?
trong d6 M2 1a H, nguyén tir kim loai, NR% (trong d6 cdc RS ¢6 thé gidng
| hodc khac nhau va mdi R’ 1a H hodc nhém hitu co ¢o tir 1 dén 10 nguyén tr cacbon),
imidazol tly y ¢ phan t thé, pyridin ty ¥ ¢6 phan ti thé, hozc phosphoni tiry ¥ ¢6
phén tir thé, va q 1a 1 hogc 2;
Cong thtrc (5): (H-(CF2)13-COO),M!
trong d6 M' 1a H, nguyén tir kim loai, NR5; (trong d6 cac R’ ¢6 thé gidng
hoic khac nhau va mdi R® 1a H hodc nhém hitu co 6 tir 1 dén 10 nguyén tir cacbon),
imidazol tity y ¢é phan tir thé, pyridin ty y ¢6 phan ti thé, hodc phosphoni tuy y ¢6
phén tr thé, va pla1hodc2;va
Cong thtc (5"): (H-(CF2)1-COO),M!
trong d6 M' 1a H, nguyén t&r kim loai, NR3; (trong d6 cac R® ¢6 thé giéng

hoic khac nhau va mdi R% 1a H hodc nhém hitu co o tur 1 dén 10 nguyén tr cacbon),
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imidazol tuy y c6 phan tir thé, pyridin tuy ¥ ¢6 phan tir thé, hodc phosphoni tly ¥ ¢6
phan tir thé, va p 1a 1 hodc 2.
12. Hop phan bao gbdm: polytetrafloetylen c¢6 kha nang tao soi va c¢6 kha nang
khong néng chay khi xit ly va hop chét c6 cong thirc (5) duoi day véi luong bang
25 ppb hodc nho hon so v6i polytetrafloetylen,

trong d6 ham lugng cta hop chit c6 cong thic (3) dudi day la nhé hon hoac
bang 1000 ppb so véi polytetrafloetylen:

Cong thtc (3): (H-(CF2)s-SO3)qM?

trong d6 M? 1a H, nguyén ti kim loai, NRS; (trong d6 cac R® c6 thé gidng
ho#c khac nhau va mdi R’ 12 H hodc nhém hitu co ¢o tir 1 dén 10 nguyén tr cacbon),
imidazol tiy y c0 phan tir thé, pyridin tury y c6 phan tir thé, hodc phosphoni tly ¥ ¢6
phén tir thé, va q 1a 1 hodc 2;

Cong thuc (5): (H-(CF2)13-COO),M!

trong d6 M' 1a H, nguyén t& kim loai, NR’4 (trong d6 cac R ¢o thé gidng
ho#c khac nhau va mdi R’ 1a H hodc nhém hitu co ¢o tir 1 dén 10 nguyén tr cacbon),
imidazol tuy y c6 phan tir thé, pyridin tiy y c6 phan tir thé, hodc phosphoni tly y ¢6
phan tir thé, va p 1a 1 hodc 2.
13. Hop phan bao gbém: polytetrafloetylen ¢ kha ning tao sgi va c¢6 kha nang
khong néng chay khi xit ly va

it nhét mot hop chat bit ky c6 cong thirc (5) dudi ddy va hop chét co cong
thire (5') duéi day, trong d6 ham luong cua hop chét co cong thuce (5) dudi day béng
25 ppb hodc nhé hon so vdi polytetrafloetylen, va ham lugng cua hop chét c6 cong
thtre (5') dudi day bang 25 ppb hodc nho hon so v6i polytetrafloetylen,

trong d6 ham luong cta hop chét c6 cong thic (3) dudi day la nho hon hodc
bang 1000 ppb so v6i polytetrafloetylen:

Cong thuc (3): (H—(CFz)s-SO@qM2

trong d6 M? 1a H, nguyén tir kim loai, NR®; (trong d6 cac RS ¢6 thé gibng

hodc khac nhau va mdi R® 12 H hodc nhém hitu co ¢ tur 1 dén 10 nguyén tir cacbon),
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imidazol tuy y ¢6 phéan tir thé, pyridin tuy y ¢6 phan tir thé, hodc phosphoni tuy ¥ ¢
phan tir thé, va q 1a 1 hodc 2;

Cong thuc (5): (H-(CF2)13-COO),M!

trong d6 M! 1a H, nguyén tir kim loai, NR® (trong d6 cac RS ¢6 thé gidng
hodc khac nhau va mdi R5 13 H hoidc nhém hitu co ¢6 tir 1 dén 10 nguyén t cacbon),
imidazol tiy y ¢6 phén tir thé, pyridin tiy y ¢6 phan tir thé, hodc phosphoni tuy y ¢
phﬁn ttr thé, va pla 1 hodc 2;va

Cong thuce (5"): (H-(CF2)14-COO),M'

trong d6 M! 1a H, nguyén t kim loai, NR% (trong do cdc RS ¢6 thé gibng
ho#c khac nhau va mdi R5 12 H hodc nhom hitu co ¢6 tir 1 dén 10 nguyén t& cacbon),
imidazol tuy y ¢6 phan tir thé, pyridin tuy y ¢6 phan tir thé, hodc phosphoni tuy y ¢
phan tir thé, va p 1a 1 hodc 2.
14. Hop phan theo diém bat ky trong s6 céc diém tir 10 dén 13, trong d6 hop phan
nay con bao gdm hop chét c6 cong thire (7) dudi day voi luong bang 1000 ppb hodc
nho hon so véi polytetrafloetylen:

Cong thuc (7): (F-(CF2)7-COO),M!

trong d6 M! 1a H, nguyén tu kim loai, NR’; (trong d6 céc R ¢6 thé gidng
ho#c khac nhau va mdi R’ 12 H hodc nhom hitu co ¢o tr 1 dén 10 nguyén tir cacbon),
imidazol tuy y ¢6 phéan tir thé, pyridin tuy y ¢6 phan tir thé, hodc phosphoni tly y ¢6
phén tir thé, va p 1a 1 hodc 2.
15. Hop phan theo diém bit ky trong s6 cac diém tir 7 dén 14, trong d6 ham lugng
ciia hop chét c6 cong thirc (3) 12 nho hon hodc bang 25 ppb so vai polytetrafloetylen.
16. Hop phan theo didm bit ky trong s& cac didm tx 7 dén 15, trong dé
polytetrafloetylen thu dugc bang phan Gmg trung hop sur dung chat hoat dong bé mat
hydrocacbon anion.
17. Hop phén theo diém bét ky trong s6 cac diém tir 10 dén 16, trong d6 hop phan 1a
bot.
18. Than dtic chira hgp phan theo diém 17.

19. Than duc theo diém 18, trong d6 than duc la than dugc kéo cang.
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