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(57) Sang ché dé cap dén copolyme polycacbonat c6 d9 chay loang cao va trong luong

phan tir cao ma dugc tao boi don vi cau tric co ngudn goc tir hop chét diol béo va don vi

ciu triic c6 ngudn gdc tir hop chat dihydroxy thom, ¢6 ciu tric ¢6 cong thire (I11):
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c6 ham luong don vi cdu tric ¢6 ngudn gdc tir hop chit diol béo 1a 1-30% mol, ¢ tri sb
Q (280°C, tai trong 160kg) ndm trong khoang tir 0,02 dén 1,0 ml/s, va c6 khdi lugng phan
tir trung binh khéi (Mw) 1a 30000 dén 100000,

hop chit polycacbonat thom ma dugc tao bai don vi cau triic c6 ngudn gde tir hop chat
dihydroxy thom ma 13 thich hop cho tién chat polyme dé san xuat copolyme polycacbonat
c6 do chay loang cao va

phuong phap cai tién dé san xuat nhya polycacbonat thom dugc polyme hoa cao ma bao
gdém cho polycacbonat thom phan mg véi hop chat diol béo va loai bd cacbonat vong
duogc tao ra dudi dang san pham phu khoi hé phan tng.
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Linh vuc ky thuat dwoge dé cap
Sang ché d& cap dén copolyme polycacbonat c6 do chay lodng cao. Cu
thé hon, sang ché dé cap dén copolyme polycacbonat ¢6 ciu tric cu thé ma c6

do chay loang cao mac du c6 trong luong phan tir 16n.

Sang ché ciing d& cap dén quy trinh san xuét nhua polycacbonat dugc
polyme héa cao. Cu thé hon, sang ché d&& cip dén quy trinh san xuét nhua
polycacbonat dugc polyme héa cao bao gdm quy trinh polyme hoa cao trong d6
polycacbonat thom dugc cho phan Gng véi hop chat diol béo c6 céu tric cu thé

trong khi loai bé san phdm phu 1 cacbonat vong dé dugc polyme hoa cao.

Sang ché ciing d& cép dén hop chit polycacbonat thom. Cu thé hon,
sang ché dé cap dén hop chit polycacbonat thom c¢6 ham lugng cac nhom
hydroxy cubi mach thdp ma c6 thé dugc st dung mot cach thich hop cho quy
trinh san xuét nhya polycacbonat thom dugc polyme hoa cao bao gém quy trinh
polyme hoa cao trong d6 hop chét polycacbonat thom néu trén duogc cho phan
ung véi hop chét diol béo ¢6 cau triic cu thé, va dé cap dén vt liéu tién polyme

chira hop chét polycacbonat thom néu trén.

Tinh trang ky thuit ciia sang ché

Do polycacbonat vuot trdi vé dd bén nhiét, d6 bén va cham va d6 trong
subt, polycacbonat da dugc st dung rong rai trong nhiéu linh vuc trong nhiing
nam g?m day. Nhiéu nghién ctru di dugc thuc hién déi véi cac quy trinh san xuét
polycacbonat. Trong s6 d6, polycacbonat thu duoc tir cac hop chét dihydroxy
thom nhu 2,2-bis(4-hydroxyphenyl)propan, sau day goi 1a "bisphenol A", da
dugc cong nghiép hoa theo ca quy trinh trang hop phan céch 1an trung hop néng
chay.

Theo quy trinh trung hop phén céch, polycacbonat dugc san xuét tur

bisphenol A va phosgen, nhung phosgen dugc st dung 1a doc. Ngoai ra, quy
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trinh nay con c6 nhuge diém nhu sy #n mon thiét bi gy ra boi cac san phém
phu nhu hydro clorua va natri clorua va céc hop chét chira clo nhu etylen clorua
dugc st dung lam dung méi véi lugng 16n, va cac kho khan trong vige loai bo
céc tap chit nhu natri clorua hogic etylen clorua du ma cé thé anh huéng dén

tinh chét ctia polyme.

Trong khi d6, nhu mot phuong phép san xuét polycacbonat tir hop chét
dihydroxy thom va céc diarylcacbonat, phuong phép trung hop néng chdy da
dugc biét dén tr 1au, trong d6, vi dy, bisphenol A va diphenylcacbonat dugc
tring hop bang phéan tng chuyén héa este dudi cac diéu kién néng chay trong
khi loai bo san phdm phu 13 cc hop chit monohydroxy thom. Khong gibng nhu
phuong phap tring hop phén cach, phuwong phép trung hop néng chdy c6 cac wu
diém nhu khong str dung dung méi. Tuy nhién, phuong phép ndy c¢é nhuge diém
sau: Khi tién hanh qua trinh tring hop, d6 nhét ctia polyme trong hé thdng ting
nhanh nén khé loai b san phim phu 13 cac hop chit monohydroxy thom mét
cach hiu qua ra khoi hé thdng, din dén tdc do phan tmg giam nhanh din dén

kho tang do6 trung hop.

Pé giai quyét van d& néu trén, nhiéu nd luc dd dugc nghién ctu dé
chiét cac hop chit monohydroxy thom tlr polyme dudi cac didu kién c6 d nhét
cao. Vi du, tai liéu sang ché 1 (Cong b don yéu cdu cdp patent Nhat Ban sb
$50-19600) boc 16 binh tring hop kiéu chén vit ¢6 15 thong. Tai lidu sang ché 2
(Cong bb don yéu céu cp patent Nhat Ban s6 H02-153923) boc 16 phuong phap
str dung thiét bj bay hoi mang mong két hop v6i thiét bi trung hop nim ngang.

Tai liéu sang ché 3 (Patent Hoa Ky s6 5,521,275) boc 16 phuong phép
phan phdi lai trong lwong phén ti ctia polycacbonat thom véi sy c6 mit cta chét
xuc tac bang cach sir dung may ép dun cé nép polyme va 18 thong dudi ap sudt
giam.

Tuy nhién, cac phuong phap duge bdc 19 trong céc tai liéu néu trén
khéng thé lam ting trong lwong phan ti ctia polycacbonat mét cach day di. Cac
phuong phap néu trén lam tang trong luong phéan tir béng cach sir dung chét xic
tdc v6i luong 16n hodic bang cach sir dung cic didu kién nghiém ngit nhu 4p
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dung viéc nghién cit cao c6 thé gy ra cac van dé ma cé anh hudng dang ke den

polyme nhu sy ton hai vé€ mau sac hodc tién trinh cia phan tmg lién két ngang.

P3 biét ring, c6 thé ting do tring hop ciia polycacbonat bing cach bd
sung chét thuc dy trung hop vao hé phan tng trung hop néng chay. Viéc tang
trong luong phén tr dudi thoi gian luu cta phan Ung ngén va nhiét do phan tmg
thip cho phép ting sin lwong polycacbonat ma lam cho d& dang thiét ké cac
binh phan ng don gian va ré.

Tai liéu sang ché 4 (Patent chau Au s6 0595608) boc 16 phuwong phép
phan Gng céc diarylcacbonat & thoi diém phan phéi lai ma, tuy nhién, khong
ting trong luong phan tir mot cach dang ké. Tai liéu sang ché 5 (Patent Hoa Ky
s& 5,696,222) bdc 16 phuong phap san xuit polycacbonat dugc polyme hoa cao
bang cach bd sung loai chit thic ddy tring hop nhit dinh nhu cic hop chit
aryleste cla axit cacbonic va axit dicarboxylic bao gdm bis (2-metoxyphenyl)
cacbonat, bis (2-etoxyphenyl) cacbonat, bis (2-clophenyl) cacbonat, bis
(2-metoxyphenyl) terephtalat va bis (2-metoxyphenyl) adipat.

Tai liéu sang ché 5 néu trén d& xuét rang lién két este tao ra béang cach
st dung céc este lam chit thuc ddy tring hop, tao thanh copolyme
polyestecacbonat, thay vi tao thanh polyme ddng nhat, ma c6 do 6n dinh thiy
phan thép.

Tai liéu sang ché 6 (Patent Nhat Ban s6 4,1 12,979) bdc 16 phuong phap
phan Ung mot sd salixylic cacbonat vé6i polycacbonat thom dé lam ting trong
lugng phan ti cia nd.

Tai lidu sang ché 7 (Céng bd don yéu cau clp patent Nhat Ban sb
2008-514754) boc 16 phuong phap dua oligome polycacbonat va bis-salixylic
cacbonat hodc chét twong tw vao may ép din dé tang trong lugng phan ti.

Tai lidu sdng ché 8 (Patent Nhat Ban sb 4286914) boc 16 phuong phép
lam tang luong nhém hydroxy cubi mach bang hop chét hydro hoat tinh nhu hop
chét dihydroxy va sau d6 tién hanh phéan tng két hop polycacbonat thom c6

luong nhém hydroxy cudi mach dd dugc gia ting bing cach st dung din xuét
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este cua axit salixylic.

Tuy nhién, phuong phdp dugc bdc 1§ trong tai liéu néu trén doi hoi
lwong nhém hydroxy cudi mach ciia polycacbonat tham gia vao céc quy trinh vi
n6 can ca quy trinh phan tmg véi hop chit hydro hoat tinh 14n quy trinh phan
tmg véi dan xuét este cua axit salixylic. Ngoai ra, theo phuong phép nay,
polycacbonat c6 nhiéu nhém hydroxy cudi mach cé do bén nhiét thip va co
nguy co bi &nh hudng dén cac tinh chét vat 1y. Nhu dugc thé hién trong cac Tai
lidu 1-2, viéc sir dung lugng cac nhém hydroxy thong qua cac hop chét hydro
hoat tinh ¢6 thé kich tmg phan tmg két hgp mach mot phén kém theo viéc mé&
‘rong sy phan bb trong luong phén tir. Hon nita, luong chét xuc tac tuong dbi 16n
13 cAn thiét dé dat dugc tde d6 phan tmg da cao, didu nay cé thé mang lai cac tén

hai v& tinh chét vét ly tai thoi diém ciia cac quy trinh dinh hinh.

Mot s6 phuong phap san xudt polycacbonat bang cach bd sung cac hop
chét diol trong hé phan mg dugc &8 xuét. Vi du, tai liéu sang ché 9 (Cong bd
don yéu cdu cép patent Nhat Ban s6 H06-94501) boc 16 quy trinh san xuét
polycacbonat phan tir 16n bing cich bd sung 1,4-xyclohexandiol. Tuy nhién,
theo phuong phép duge bdc 10 trong tai lidu nay, 1,4-xyclohexandiol cling v&i
hop chét dihydroxy thom duoc dua vao hé phéan tmg tring ngung tir ltic bét dau
va do d6, 1,4-xyclohexandiol s& dugc tiéu thu trudc tién bodi phan Ung tao thanh
polycacbonat dé tao thanh oligome, va sau d6 hop chét dihydroxy thom s& dugc
phén Umg véi dé tham gia phan tmg tring hgp cao. Vi ly do nay, c6 mét nhuge
diém 14 thoi gian phan Gng s& trd nén tuong dbi dai, didu nay co thé gay ra su
tdn hai vé céc du hiéu bén ngoai nhu mau hic mau séc.

Tai liéﬁ sang ché 10 (Cong bd don yéu cau cip patent Nhat Ban sd
2009-102536) boc 1o quy trinh san xuét polycacbonat bang cach ddng tring hop
diol béo va etediol cu thé. Tuy nhién, vi polycacbonat dugc bdc 16 trong do6 co6
khung isosorbit dudi dang cAu trac chinh, dd bén va cham tdt can thiét cho céc
polycacbonat thom s& khong thé hién duogc.

Phuong phap bd sung hop chit cacbonat vong vao hé phan ung (Tai
lidu sang ché 11; Patent Nhat Ban s6 3271353) va phuong phap bd sung diol c6

5



25956

cic nhom hydroxyl c¢é d bazo cao hon dd bazo ciia cac nhom hydroxyl cia hop
chét dihydroxy (Tai liéu séng ché 12; Patent Nhat Ban sb 3301453, tai lidu sang
ché 13; Patent Nhat Ban sb 3317555) ciing dugc dé xudt. Tuy nhién, khong
phuong phép nao trong sd cac phuong phap nay thanh cong trong viéc tao ra

nhua polycacbonat dugc polyme héa cao cé higu suét dat yéu cau.

Nhu néu trén, cic phuong phap san xuat polycacbonat duge polyme
héa cao thom thong thudong céd nhidu vin d&, va vin c6 nhu cdu phét trién
phuong phép cai tién ma cho phép ting trong lugng phan tir clia nhya
polycacbonat thom mot cach théa méan trong khi van giit duge tinh chit t6t ma

polycacbonat di c6 tir ban dau.

Polycacbonat ciing c6 nhuoc diém 14 c6 d chay loéng thép, va kho
khan trong viéc diic cac hop phin chinh x4c hodic cic bd phin méng bang cach
dtc phun ép. D& cai thién d6 chay loang, doi héi tang nhiét d6 dic va/hodc nhiét
d6 khudn duc, diéu ndy c6 thé gy ra cac van d& nhu kéo dai chu trinh duc, ting

chi phi duc va tiéu hao polycacbonat trong qué trinh duc.

Céc vi du vé cac phuong phap cai thién do chay lodng bao gdm giam
trong lugng phan tr trung binh cua polycacbonat. Tuy nhién, polycacbonat thu
duoc bing cach nay giam déng ké do bén va cham va do bén chju nit img suét,

cling nhu d6 bén trong dung moi.

Puoc dé xuit nhdm cai thién do chay lodng bing cach md rdng sy phan
bé trong lugng phan tir bang cach tron céc polycacbonat ¢6 trong lugng phén tir
khac nhau (Tai lidu sang ché 14; Patent Hoa Ky sb 3,166,606, tai lidu sing ché
15; Cong bd don yéu ciu cip patent Nhat Ban sb $56-45945).

Theo cac phuong phap néu trén, thu dugc cic ché phdm nhua
polycacbonat ma la chét luu phi Newton c¢6 g& khudn 16n. Tuy nhién, céc ché
phim nhya polycacbonat ndy c6 do chay lodng thap hon dudi Gmg suét cét thap
so voi cac ché pham nhua polycacbonat c6 muc phan bd trong luong phan tir
thip, nguoc lai ching c6 d6 chay lodng tuong dwong véi cac ché phidm nhya

polycacbonat c6 mirc phén bd trong luong phan tir trung binh dudi ung suét cat
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cao. Céc ché phadm nhua polycacbonat nay chic chén c6 tinh chit ctia chét luu
phi Newton cé ty sb 16n gilta dd chay lodng dudi tmg sudt cét cao va do chay
lodng dudi tng sut cit thap, nhung chinh d chay lodng 1a khong tbt so véi cac
hop phan thdng thudng. Ngoai ra, vi cac ché phdm nhya polycacbonat c6 mirc
phén bd trong luong phan ti rong, do bén co hoc clia cac san pham duc s& b t6n
hai do céc thanh phan cé trong luong phan tir thap. Trong trudong hop st dung
polycacbonat ¢6 pham vi trong luong phan tir cuc ky lon dé thu duogc
polycacbonat c6 trong lugng phén tr mong mudn, c6 thé phai chiu sy tén hai
mAau sic cla cac san phdm dugc dic giy bdi sy gia tang ham lugng céc thanh

phén c6 mau thu duge tir thoi gian luu twong d6i dai.

Tai lidu sang ché 9 bdc 16 phuong phép séan xuét polycacbonat c6 trong
luwong phén tir cao bang cach bd sung 1,4-xyclohexandiol khong goi y didu gi vé
d6 bén va cham hodc d6 chdy lodng ma 14 cic tinh chit quan trong cula

polycacbonat, trong khi n6 lai m6 ta do bén nhiét va d6 bén kéo.

Ngoai cac tai lidu néu trén, cac phuong phéap tao d6 chay loéng cao cua
polycacbonat dugc d8 xudt. Vi du vé cac dé xult nay c6 trong céc tai liéu sang
ché 16-18 ma bdc 16 phuong phép bd sung oligome trong luong phén tir thap
vao polycacbonat hodc phuong phép tao do chay loang cao bang cach xé4c dinh
ham lugng oligome néu trén va céc tai liéu sang ché 19-20 ma boc 16 phuong

phép tao dd chay loang cao bang cach kiém soét cac dieu kién san xuat.

Céc vi du v& cac d& xudt nay ciing bao gOm céc tai lidu sdng ché 21-27
ma bdc 10 phuong phap tao do chdy loing cao bing cach bd sung cac nhya khac
vao polycacbonat hodc ddng trung hop, céc tai liéu sang ché 28-30 ma boc 10
phuong phap tao do chay lodng cao béng céach bién ddi cAu tric phan tir polyme
cta polycacbonat, cac tai liéu sang ché 31-33 ma bdc 16 phuong phép tao do
chay lodng cao bing cach bién dbi cAu tric cubdi cung ctia polycacbonat va bd
sung thém cac nhya va cac chét phu gia khéc, c4c tai liéu séng ché 34-36 ma boc
16 phuong phép tao d6 chay lodng cao béng cach nghi ra chét phu gia va céc tai
liéu sang ché 37-39 ma bdc 10 tdc nhin cai thién dd chay lodng cho

polycacbonat va phuong phép tao dd chay loéng cao bang cach béng céch sir
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dung tac nhan cai thién do chay lodng nay.

Tuy nhién, trong khi cac phuong phap néu trén co thé cho phép thu
dugc dd chay lodng cao, ching co céc vAn d& nhu tén hai cc tinh chit ma
polycacbonat vén c6, 1am phtc tap héa quy trinh san xuét bang cach bd sung
hdn hop va hoat déng nhao tron hodc twong tu, tdn hai tinh dtc duoc nhu kha
ning giai phong ma khong phai do chay lodng, han ché muc dich dy tinh va kha
ning c6 d6 t6 cao. Do d6, khong d& dé thu duoc nhya polycacbonat c6 dd chay
lodng cao trong khi van gilt dugc cac tinh chét vat 1y t6t nhu d6 bén va cham

ho#ic d6 bén nhiét ma 1a cac tinh chét hitu ich ctia nhya polycacbonat thom.

Céc tic gia sang ché di phét hién ra phuong phép mé rong mach méi
bang cach lién két cidc nhém cudi mach cac nhém chin cudi mach cua
polycacbonat thom vé1 hop chit diol béo dé dat duoc tc db trung hop cao dé
thu dugc nhya polycacbonat thom tuyét voi vé chét lugng. Xem tai lidu sang ché
40 (W02011/062220). Theo phuong phép nay, nhya polycacbonat thom dugc
polyme hoa cao cé khéi lugng phan tir trung binh khéi (Mw) ndm trong khoang
tir 30000 d&n 100000 c6 thé dugc tao ra trong thoi gian ngan béng cach mé& rong
mach bang cach lién két d4u mut cta polycacbonat thom véi hop chét diol béo.
Theo phuong phap nay, vi polycacbonat c6 thd duge san xuét bang phan tng
tring hop tdc d6 cao, phan tmg phan nhanh va/hodc lién két ngang co thé duoc
kim hdm, va do dé, sy tén hai cho polyme nhu thay d6i mau sic c6 thé dugc

ngén ngura.

Ngoai ra, cac tdc gia sang ché d3 dé xuét quy trinh san xuit nhua
polycacbonat thom mach nhénh c¢6 d¢ phan nhanh mong mudn bao gdm quy
trinh phan Gng chuyén héa este clia tidn polyme polycacbonat thom mang lai
chu trac nhanh bing hop chét diol béo trong sy c6 mit cla chét xuc tac chuyén
héa este. Xem tai liéu sang ché 41 (PCT/JIP2012/052988).

Ngoai ra, can thiét 13 hop chét polycacbonat thom ma 13 vat liéu khoi
dAu hosc tién polyme phai duge st dung mot cach thich hop dé san xuét nhya
polycacbonat dugc polyme héa cao béng cach sir dung hop chét diol béo c6 cac
tinh chét cu thé nhu ham luong nhit dinh ctia cdc nhém hydroxy cudi mach.
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Céc phuong phép lam gidm ham luong cdc nhém hydroxy cudi mach
cla tién polyme polycacbonat duéi dang vat liéu khoi ddu @& san xuét nhya
polycacbonat thom dugc bdc 1§ trong tai liéu sang ché 42 trong d6 chit xuc tac
két hop céc hop chit nito bazo va cac hop cht kim loai kiém hodc kim loai
kiém thé duoc sir dung, tai liéu séng ché 43 trong d6 hop chit este cu thé duoc
bd sung, tai lidu séng ché 44 trong d6 lugng du dieste cacbonat thom duoc cho
tham gia phan Ung, tai liu sang ché 45 trong d6 cac didu kién clia quy trinh
trung ngung duoc chon hodc tai li€u sang ché 46 trong d6 cac nhém hydroxy

cudi mach duoc alkyl-ete héa.

Nhu néu trén, cac phuong phap san xuét polycacbonat dugc polyme
héa cao thom thong thudng cé nhidu vAn d&, va vAn c¢6 nhu ciu phét trién nhya
polycacbonat c6 trong lugng phan tir cao théa mén trong khi van gift duoc céc
tinh chét t8t ma polycacbonat v6n c6, va phuong phap cai tién dé san xuét nhya

polycacbonat dugc polyme hoa cao.
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Tai liéu sang ché 28:
Tai lidu sang ché 29:
Tai liéu sang ché 30:
Tai liéu sang ché 31:
Tai liéu sang ché 32:
Tai liéu séng ché 33:
Tai liéu sang ché 34:
Tai liéu sang ché 35:

Tai liéu séng ché 36:

25956

Patent Nhat Ban s6 3301453

Patent Nhat Ban sb 3317555

Patent Hoa Ky s6 3,166,606

Cong b don yéu cau cap patent Nhat Ban 56 S56-45945
Patent Nh4t Ban s6 3217862

Cong b don yéu cau cip patent Nhat Ban s6 H05-186676
Patent Nhat Ban s6 3141297

Patent Nhat Ban s6 3962883

Patent Nhat Ban s6 3785965

Céng bd don yéu cdu cép patent Nhat Ban s6 2008-037965
Céng bé don yéu clu cép patent Nhat Ban s 2008-115249
Coéng bd don yéu cau cép patent Nhat Ban s6 H08-003397
Coéng bd don yéu ciu cip patent Nhat Ban s6 2006-509862
Céng bd don yéu cau cap patent Nhat Ban H06-157891
Cong bd don yéu cau cAp patent Nhat Ban s6 H06-073280
Céng b don yéu clu cép patent Nhat Ban sb H05-140435
Patent Nhat Ban s6 4030749

Cong bd don yéu cdu cAp patent Nhat Ban s6 2005-060540
Patent Nhat Ban s6 2521375

Patent Nhat Ban s6 3874671

Céng b don yéu ciu cap patent Nhat Ban s6 H07-173277
Cong bd don yéu cau cép patent Nhat Ban s6 2003-238790
Cong bd don yéu ciu cip patent Nhat Ban s6 2004-035587
Céng b don yéu cau cép patent Nhat Ban s6 2007-132596

Cong bd don yéu cau cap patent Nhat Ban s6 2007-039490
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Tai liéu sang ché 37: Céng bb don yéu ciu cip patent Nhat Ban s6 H11-181198
Tai liéu sang ché 38: Cong bd don yéu cau cAp patent Nhat Ban s6 S61-162520
Tai lidu séng ché 39: Cong bd don yéu cau cip patent Nhat Ban sb 2005-113003
Tai lidu sang ché 40: W02011/062220

Tai liéu séang ché 41: PCT/JP2012/052988

Tai liéu sang ché 42: Cong bd don yéu cau cip patent Nhat Ban s6 H05-39354
Tai liéu sang ché 43: Cong bb don yéu cau cép patent Nhat Ban s6 H06-228301
Tai liéu sang ché 44: Coéng bd don yéu cu cip patent Nhat Bén s H08-081552
Tai lidu sang ché 45: Patent Nhat Ban s 3379265

Tai liéu sang ché 46: Cong bd don yéu cau cip patent Nhat Ban s6 H04-366128
Tai lidu

Tai lidu 1: "Polycacbonat Handbook", do Nikkan Kogyo Shimbun Ltd. xudt ban,
trang 344

Tai liéu 2: "Polycacbonat Resin" do Nikkan Kogyo Shimbun Ltd. xuit ban
"Plastic Material" trang 144
Ban chat k§ thuit ciia sang ché
Vén dé can dugc sang ché giai quyét

Van & can duoc giai quyét boi sang ché 1a nham dé xuét copolyme
polycacbonat c6 d6 chay lodng cao méc du c6 trong lugng phén tir cao, trong khi
van giit duoc tinh chat t6t ma polycacbonat vén ¢4 ma khong can két hop véi
cac nhua hodc cac chat phu gia khac.

Mot van dé khac can duoc giai quyét boi sang ché 1a nhdm dé& xuét
phuong phép san xuét nhua polycacbonat thom dugc polyme hoéa cao ma cho
phép gia tdng trong luong phén tr cia nhya polycacbonat thom mot cach thoa

mén trong khi van git dugc tinh chét tdt ctia nhua.

Mot van dé khéc can duge giai quyét bsi sang ché 1a nham dé xuét hop
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chét polycacbonat thom ma 1 tién polyme thich hop dé san xuét polycacbonat
dwoc polyme héa cao bing céch st dung hop chat diol béo.

Céch thic giai quyét van dé

La két qua cua cac nghién ciru chuyén sdu dé giai quyét cac van dé trén,
' c4c thc gia sang ché da phat hién thiy copolyme polycacbonat dugc polyme héa
cao c6 do chay loang cao co ciu truc duoc tao thanh tir mach polycacbonat thom
c6 it nhét chidu dai mach nhit dinh va don vi ciu tric c6 ngudn gdc tir hop chat
diol béo cu thé, va do d6 d4 hoan thanh sang ché.

La két qua ctia cac nghién ctru chuyén sdu dé giai quyét cac van dé trén,
céc tac gia sang ché ciing phat hién thiy rang nhua polycacbonat khong nhiing
c6 trong lugng phéan tit cao, do chay lodng cao va chat luong tuyét voi ma con
c6 hau hét ciu tric gidng nhu polycacbonat thu duoc bing cach tring hop phan
cach va d6 bén nhiét tuyét voi co thé dat duoc béng cach cho polycacbonat thom
phén tmg vé6i hop chat diol béo c¢6 ciu tric cu thé trong s c6 mit cla chat xtc
tac chuyén hoa este dé trung hop cao polycacbonat thom va bang cach loai bé it
nhit mot phén cacbonat vong dugce tao thanh dudi dang san phidm phu cta phan
tmg khoi hé phan tng, va do d6 da hoan thanh sang ché.

La két qua cta cac nghién ctu chuyén sau dé giai quyét cac van dé trén,
céc tac gia sang ché di phat hién thiy hop chét polycacbonat thom ¢6 ham
luong nhét dinh cdc nhém hydroxy cudi mach va cdc nhém phenyl cudi mach,

va do d6 da hoan thanh sang ché.

Ttc 13, sang ché dé cap dén copolyme polycacbonat c6 dd chay loang
cao, quy trinh san xuét nhua polycacbonat thom dugc polyme hoa cao va hop

chat polycacbonat thom nhu sau:

1) Copolyme polycacbonat c6 d§ chay lodng cao théda man cac ddu hiéu tur
(a) dén (d) dudi day ma chii yéu dugc tao thanh tir don vi cAu tric cé cong thire
chung (I) duéi day thu duoc tir hop chét diol béo ¢6 cac nhom hydrocacbon béo
lién két v6i cac nhém hydroxy cubi mach va don vi ciu tric ¢ cong thirc chung
(IT) dudi day:
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—O0— (CR,R,) ,—Q— (CR;R,) ,—OC— - - - (I)

trong d6 "Q" 13 nhém hydrocacbon c¢6 it nhat 3 nguyén tir cacbon ma cé thé
chtra nguyén tir khac loai; mdi Ry, R,, R; va Ry ddc 1ap 1a nhom duoc chon tur
nhém bao gdm nguyén tir hydro, nhém hydrocacbon béo ¢6 1-30 nguyén tu
cacbon va nhém hydrocacbon thom cé 6-20 nguyén tir cacbon, véi diéu kién 1a
it nhat m&i mot trong s6 R; va R, va it nhat mdi mot trong s6 R; va Ry doc lap
dugc chon tir nhém bao gdm nguyén tir hydro va nhém hydrocacbon béo néu
trén; mdi “n” va “m” doc 1ap 13 sé nguyén tir 0-10 hodc mdi “n” va “m” doc lap
14 s6 nguyén tir 1-10 trong truong hop ma Q khong chira cac nhém hydrocacbon

béo,

(R)p £

*fo‘Q" \_/ JLT

trong d6 mdi R, va R, doc 1ap 1a nguyén tir halogen, nhém alkyl c6 1-20 nguyén
tor cacbon, nhém alkoxy c¢é 1-20 nguyén tr cacbon, nhém xycloalkyl c6 6-20
nguyén tir cacbon, nhém aryl ¢é 6-20 nguyén ti cacbon, nhom xycloalkoxyl c6
6-20 nguyén tr cacbon hodc nhém aryloxy c¢6 6-20 nguyén tir cacbon, mdi “p”

va “q” doc 1ap 1a s6 nguyén tir 0-4 va X 1a lién két don hodic nhém hitu co hoa tri
hai dugc chon tir nhém bao gom cac nhom hitu co héa trj hai duge thé hién boi

cac cong thirc chung (II’) dudi day:
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~C—, =S—, —0—, —S0—, —CO—, =S0,— -+ (II’)

trong d6 mdi R; va Ry doc lap 1a nguyén tir hydro, nhém alkyl c6 1-10 nguyén tir
- cacbon ho#c nhém aryl c6 6-10 nguyén tir cacbon, véi diéu kién 1a R; va Ry ¢

thé duoc lién két voi nhau dé tao thanh vong béo,

(a) copolyme polycacbonat néu trén c6 céu triic c6 cong thirc chung (III)

dudi day:

o
I
R—-O0—C—[—(ID,—(1),~],—[—Un,—1,,—O0O—R - - (III)

trong d6 "k" 1& s6 nguyén it nhat 1a 4, "i" 1a sb nguyén it nhat 1a 1, "1" 1a sb
nguyén it nhat 1a 1, "k"™ 1a sb nguyén tu 0 hodc 1, R 1a nhom hydrocacbon mach
thang hoic mach nhénh, nhém phenyl ma cé thé chira nguyén tir flo, hoic
nguyén tir hydro, véi diéu kién 1a it nhat 70% trong luong cua cac phéan tu
copolyme tinh theo tong luong clia céc phén tir copolyme polycacbonat néu trén

co"i"lal,

(b)  ham lugng don vi cdu tric ¢6 cong thic chung (I) 1a 1-30% mol va ham
lugng don vi cdu tric c6 cong thirc chung (II) 1a 99-70% mol tinh theo tong

luong cua cac don vi cau triic cau thanh copolyme polycacbonat néu trén,

(©) copolyme polycacbonat néu trén c6 tri s6 Q (280C, tai trong 160kg) ma

1a chi s& d6 chay lodng nam trong khoang tlr 0,02 dén 1,0 ml/s, va

(d) copolyme polycacbonat néu trén cé khéi lugng phan ti trung binh khdi
(Mw) 1a tir 30000 dén 100000.

2) Copolyme polycacbonat c6 d6 chay lodng cao theo 1), ma cé chi s6 do
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nhét ciu trac (tri sé N) c6 cong thirc toan hoc (1) dudi day 1a 1,25 hodc thap

hon:
Tri s6 N=(log(Q160)-log(Q10))/(logl 60—log10) - - -(1)

3) Copolyme polycacbonat c6 do chay lodng cao theo 1), trong d6 Mw va

tri s6 Q néu trén théa man cong thirc toan hoc (2) dudi day:
4,61 xEXP(-0,0000785xMw)<Q(ml/s) -+ +(2)

4) Copolyme polycacbonat c6 d§ chay lodng cao theo 1), trong 6 Mw va

tri s6 Q néu trén thoa man cong thirc toan hoc (3) dudi day:
4,6 1XEXP(-0,0000785xMw)<Q(ml/s)<2,30xEXP(-0,0000310xMw)- - - (3)

5) Copolyme polycacbonat c6 d§ chay lodng cao theo 1), trong d6 hop chét
diol béo néu trén ma tao ra don vi ciu tric cé cdng thirc chung (T) 14 hop chét c6

cong thire chung (A) dudi day:

HO- (CR,R,) ,~Q— (CR4R,) ,—~OH -+ - (A)

trong d6 "Q" la nhém hydrocacbon c6 it nhat 3 nguyén tir cacbon ma cé thé
chira nguyén tr khéac loai; mdi Ry, Ry, Ry va R, doc 1ap 1a nhém dugce chon tur
nhém bao gém nguyén tir hydro, nhém hydrocacbon béo cé 1-30 nguyén tir
cacbon va nhém hydrocacbon thom c6 6-20 nguyén tir cacbon, véi diéu kién 1a
it nhat m&i mot trong s6 R; va R, va it nhat mdi mot trong sd R va Ry doc lap
duoc chon tir nhém bao gébm nguyén tir hydro va nhém hydrocacbon béo néu
trén; méi “n” va “m” doc 1ap 14 sb nguyén tir 0-10 hodc mdi “n” va “m” doc lap
1a s6 nguyén tir 1-10 trong truong hop ma Q khong chira cdc nhém hydrocacbon

béo.

6) Copolyme polycacbonat ¢6 d6 chay lodng cao theo 5), trong d6 hop chét

diol béo néu trén 13 hop chat c¢6 cong thirc chung (i) duéi day:
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HO-(CR1R2)11-Q1-(CR3Ry)m1-OH - - - (i)

trong d6 Q; 1a nhdm hydrocacbon c6 6-40 nguyén tir cacbon chura (cac) vong
thom; mdi R;, Ry, R3 va Ry doc 14p 1a nhém duge chon tir nhém bao gém
nguyén tir hydro, nhom hydrocacbon béo cé 1-30 nguyén tir cacbon va nhém
hydrocacbon thom ¢6 6-20 nguyén tir cacbon; mdi "nl" va "m1" doc 1ap 1a sb

nguyén tu 1-10.

7) Copolyme polycacbonat c6 d6 chay lodng cao theo 6), trong d6 hop chét
diol béo néu trén dugc chon tir nhém bao gém 4,4'-bis(2-hydroxyetoxy)biphenyl,
2,2'-bis[(2-hydroxyetoxy)phenyl]propan,
9,9'-bis[4-(2-hydroxyetoxy)phenyl]floren, 9,9'-bis(hydroxymethyl)floren,
9,9'-bis(hydroxyethyl)floren, floren glycol va floren dietanol.

8) Copolyme polycacbonat c6 do chay lodng cao theo 5), trong d6 hop chét

diol béo néu trén 1 hop chét c6 cong thire chung (ii) dudi day:
HO-(CRR2)n2-Q2-(CR3R4)m>-OH - - - (ii)

trong d6 Q, 12 nhém hydrocacbon mach thing hodc mach nhanh c6 3-40 nguyén
ttr cachbon ma c6 thé chia (cac) vong di vong; mdi Ry, R,, R; va R, doc lap la
nhém dugc chon tir nhém bao gém nguyén tir hydro, nhém hydrocacbon béo ¢6
1-30 nguyén tur cacbon va nhém hydrocacbon thom c¢é 6-20 nguyén tir cacbon;

mdi "n2" va "m2" doc lap 1a sb nguyén tur 0-10.

9) Copolyme polycacbonat c6 do chay lodng cao theo 8), trong d6 Q, da
néu la nhom hydrocacbon béo mach nhanh c6 6-40 nguyén tir cacbon ma khong

chtra cac vong di vong.

10)  Copolyme polycacbonat c6 d§ chay lodng cao theo 9), trong d6 hop chét
diol béo néu trén dugc chon tir nhém bao gdm 2-butyl-2-ethylpropan-1,3-diol,
2,2-diisobutylpropan-1,3-diol, 2-ethyl-2-methylpropan-1,3-diol
2,2-diethylpropan-1,3-diol va 2-methyl-2-propylpropan-1,3-diol

11)  Copolyme polycacbonat c6 do chay lodng cao theo 5), trong d6 hop chét
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diol béo néu trén 14 hop chit c6 cong thire chung (iii) dudi day:
HO-(CR1R2)13-Q3-(CR3R)m3-OH - - - (i)

trong d6 Q; 1a nhém hydrocacbon vong cé 6-40 nguyén tir cacbon; mdi Ry, Ry,
R; va R, doc 14p 12 nhém duoc chon tir nhém bao gdm nguyén tir hydro, nhém
hydrocacbon béo c6 1-30 nguyén tit cacbon va nhém hydrocacbon thom cé 6-20

nguyén tir cacbon; mdi "n3" va "m3" doc lap 1a sé nguyén tir 0-10.

12)  Copolyme polycacbonat c6 d chay lodng cao theo 11), trong d6 hop
chét diol béo néu trén duoc chon tir nhom bao gém
pentaxyclopentadecandimetanol, 1,4-xyclohexandimetanol,

1,3-adamantandimetanol, decalin-2,6-dimetanol va trixyclodecanedimetanol.

13)  Copolyme polycacbonat c6 do chay lodng cao theo diém bét ky trong s6
céc muc tir 5) dén 12), trong d6 hop chét diol béo néu trén cé didm nong chay la

240°C hodac cao hon.

14)  San pham dac duge dic theo phuong phap duoc chon tir nhém bao gém
duc phun, dtc thdi, dac ép dun, dac théi phun, dtc quay va dac ép bang céach str

dung copolyme polycacbonat c6 d9 chay lodng cao theo muc 1).

15)  San phdm ddac dugc chon tir nhém bao goém san phim tAm hodc san
phidm mang dugc tao boi copolyme polycacbonat c6 d6 chay lodng cao theo muc

).

16)  Quy trinh san xuét nhua polycacbonat thom dugc polyme hoéa cao ma
bao gébm quy trinh polyme héa cao trong do polycacbonat thom duogc cho phan
g v6i hop chét diol béo c6 cong thirc chung (gl) sau day trong su c6 mit cua

chit xuc tac chuyén hoa este dé lam tang trong luong phan tu:
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|
\’lb/m | --'(gl)

trong d6 mdi Ra va Rb ddc lap 1a nguyén tir hydro, nhém alkyl mach thang hodc
mach nhénh c6 1-12 nguyén tir cacbon hodc nhém phenyl, va "m" 1a sb nguyén
tur 1-30.

17)  Quy trinh san xu4t nhwa polycacbonat thom dugc polyme héa cao theo

muc 16), trong d6 "m" d& néu trong coéng thirc chung (g1) 14 sé nguyén tir 2-8.

18)  Quy trinh san xuét nhua polycacbonat thom dugc polyme héa cao theo
16), trong d6 hop chit diol béo néu trén c6 cong thirc chung (g1) 1a hop chat c6
cong thirc chung (g2) sau day:

Hy
C
HO™™

Rbn (gZ)

trong d6 mbi Ra va Rb ddc 1ap 1a nguyén tir hydro, nhém alkyl mach thing hoac
mach nhanh ¢6 1-12 nguyén tit cacbon hoic nhém phenyl, va "n" 13 s nguyén
tir 1-28.

19)  Quy trinh san xuét nhua polycacbonat thom duoc polyme hoa cao theo

muc 18), trong d6 “n” d& néu trong cong thic chung (g2) 1 s6 nguyén tir 1-6.

20)  Quy trinh san xuét nhua polycacbonat thom dugc polyme hoa cao theo
muc 18), trong dé hop chit diol béo néu trén c6 cong thtrc chung (g2) 1a hop
chat c6 cong thire chung (g3) sau day:
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Ra
HO OH s+ e (g3)

Rb

trong d6 mdi Ra va Rb ddc 1ap 1a nguyén tir hydro, nhém alkyl mach thing hodc
mach nhanh cé 1-12 nguyén tir cacbon hoac nhém phenyl.

21)  Quy trinh san xuit nhua polycacbonat thom duoc polyme héa cao theo
20), trong d6 mdi Ra va Rb néu trén ddc 1ap 12 nguyén tir hydro hoic nhém alkyl

mach théng hoéc mach nhéanh cé 1-5 nguyén tir cacbon.

22)  Quy trinh san xudt nhua polycacbonat thom duoc polyme hoéa cao theo
muc 20), trong d6 moi Ra va Rb néu trén doc 14p 12 nhém alkyl mach thang hosc

mach nhanh cé 1-4 nguyén tir cacbon.

23)  Quy trinh san xuét nhya polycacbonat thom duoc polyme hoa cao theo
muc 22), trong d6 hop chét diol béo néu trén duge chon tir nhém bao gdm
2-butyl-2-ethylpropan-1,3-diol, 2,2-diisobutylpropan-1,3-diol,
2-ethyl-2-methylpropan-1,3-diol, 2,2-diethylpropan-1,3-diol va
2-methyl-2-propylpropan-1,3-diol.

24)  Quy trinh san xu4t nhua polycacbonat thom dugc polyme hda cao ma
bao gdm quy trinh polyme héa cao trong do polycacbonat thom dugc cho phan
ting v&i hop chat diol béo c6 cong thire chung (g4) sau day trong su c6 mat cua

chit xtc tac chuyén hoa este dé lam tang trong luong phan tu:

0

HO={—R e —— QR OH - o (g4)
n

trong d6 R la nhom hydrocacbon hoa tri hai dugc chon tir nhom bao gém cac

cau trac dugc the hién boi cac cong thuc sau day va "n" la so6 nguyén tur 1-20:
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‘m=3~20

CHy .
H ‘ Hy
H; —cC Cc —
—_gz‘<:>'cz—_ / OCHZ_
CHy /

25)  Quy trinh san xuét nhya polycacbonat thom dugc polyme hoéa cao theo
24), trong d6 R trong cong thic chung (g4) la nhém hydrocacbon hoa tri hai
duoc thé hién boi -(CH),- trong d6 "m" 1a sb nguyén tir 3-20 hodc

-CH,-C(CH3;),-CH,-, va "n" la sb nguyén tur 1-3.

26)  Quy trinh san xuét nhya polycacbonat thom dugc polyme hoa cao theo
16) hodc 24), ma bao gdm quy trinh polyme héa cao trong dé polycacbonat
thom duoc cho phan tng véi hop chit diol béo néu trén va quy trinh loai bo
cacbonat vong trong d6 it nhéit mot phén cacbonat vong dugc tao ra dudi dang

san phim phu trong quy trinh polyme héa cao duoc loai bd khoi hé phan Ung.

27)  Quy trinh san xuét nhyua polycacbonat thom dugc polyme hoa cao theo
26), trong d6 cacbonat vong néu trén 1a hop chét ¢é cong thirc chung (hl) sau

day:

O
« + «» (hl
(\/C\/j >
Ra Rb
m

trong d6 mdi Ra va Rb doc 1ap 1a nguyén tir hydro, nhom alkyl mach thing hodc
mach nhanh c6 1-12 nguyén tir cacbon hodc nhém phenyl, va "m" 13 sé nguyén

tur 1-30.

28)  Quy trinh san xuat nhua polycacbonat thom dugc polyme héa cao theo
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27), trong d6 “m” da néu trong cong thuc chung (hl) la s6 nguyén tir 2-8.

29)  Quy trinh san xudt nhua polycacbonat thom dugc polyme héa cao theo
27), trong d6 cacbonat vong néu trén c6 cong thuc chung (hl) 1a hop chit co

cong thirc chung (h2) sau day:

/C\ c o = (hZ)

trong d6 moi Ra va Rb doc 1ap 1a nguyén tir hydro, nhém alkyl mach thang hodc
mach nhanh c6 1-12 nguyén tir cacbon hodc nhém phenyl, va "n" 13 s6 nguyén

tur 1-28.

30)  Quy trinh san xudt nhwa polycacbonat thom dugc polyme héa cao theo
29), trong d6 “n” da néu trong cong thirc chung (h2) 1a s nguyén tir 1-6.

31)  Quy trinh san xuat nhua polycacbonat thom dwgc polyme héa cao theo
29), trong d6 cacbonat vong néu trén cé cong thirc chung (h2) 13 hop chit c6

cong thire chung (h3) sau day:

O
0O O

/C\ + « « (h3)
Ra Rb

trong 6 mdi Ra va Rb doc 1ap 1a nguyén tir hydro, nhém alkyl mach thang hoic

mach nhanh cé 1-12 nguyén tr cacbon hodc nhém phenyl.

32)  Quy trinh san xuat nhua polycacbonat thom dugc polyme hoéa cao theo

31), trong d6 mbi Ra va Rb néu trén doc lap 1a nguyén tir hydro hodc nhém alkyl
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mach thing hodc mach nhanh cé 1-5 nguyén tir cacbon.

33)  Quy trinh san xuét nhua polycacbonat thom dugc polyme héa cao theo
16) hodc 24), trong d6 hop chét diol béo néu trén dugc st dung voi lugng nim
trong khoang tir 0,01 d&n 1,0 mol trén mdi mol téng lwong nhém cudi mach cia

polycacbonat thom trudc phan ing trong quy trinh polyme hoa cao.

34)  Quy trinh san xuit nhua polycacbonat thom duoc polyme hoéa cao theo
16) hodc 24), trong d6 polycacbonat thom trudc phan Ung trong quy trinh

polyme hoda cao néu trén dugc chin cudi mach it nhat mot phan.

35)  Quy trinh san xuét nhya polycacbonat thom dwoc polyme hoa cao theo
16) hoac 24), trong d6 polycacbonat thom trudéc phan Ung trong quy trinh
polyme hoéa cao néu trén 1a tién polyme duoc chin cudi mach thu dugc bsi phan

{mg giita hop chét dihydroxy thom va dieste cacbonat.

36)  Quy trinh san xu4t nhua polycacbonat thom dugc polyme hoéa cao theo
16) hodc 24), trong d6 polycacbonat thom trudc phan tng trong quy trinh
polyme héa cao néu trén c6 ham luwong cic nhém hydroxy cudi mach 1a 1,500

ppm hoic thép hon.

37)  Quy trinh san xuét nhya polycacbonat thom dugc polyme héa cao theo
16) hodc 24), trong d6 khéi luong phan tir trung binh khéi (Mw) cta nhua
polycacbonat thom dugc polyme hda cao sau phan tng trong quy trinh polyme
hoa cao dugc ting thém 5000 hodc nhiéu hon so véi khéi luong phan tir trung
binh khdi ciia polycacbonat thom trude phéan Gng trong quy trinh polyme hoa

cao.

38)  Quy trinh san xuit nhya polycacbonat thom dugc polyme hoa cao theo
16) hoic 24), trong d6 khéi luong phan tir trung binh khéi (Mw) cia
polycacbonat thom truéc phan Ung trong quy trinh polyme héa cao nim trong
khoang tir 5000 dén 60000.

39)  Ché phdm nhua polycacbonat bao gébm nhua polycacbonat thom dugc
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polyme hoéa cao thu dugc theo quy trinh theo 16) hodc 24)lam thanh phan chinh
va polycacbonat vong c6 cong thirc chung (hl) sau day véi lugng khong nhiéu

hon 3000 ppm:

° (h1)

c « « « (hl
@g
m

trong d6 mdi Ra va Rb ddc 1ap 1a nguyén tir hydro, nhém alkyl mach thang hodc
mach nhanh c¢é 1-12 nguyén tir cacbon hodc nhém phenyl, va "m" 1 sé nguyén
tur 1-30.

40)  Ché phim nhwa polycacbonat theo 39), trong d6 “m” da néu trong cong
thirc chung (h1) 14 sé nguyén tir 2-8.

41)  Ché pham nhua polycacbonat theo 39), trong dé cacbonat vong néu trén
c6 cong thirc chung (h1) 12 hop chét ¢ cong thirc chung (h2) sau day:

/N -+ - (h2)

trong d6 mdi Ra va Rb ddc lap 1a nguyén tir hydro, nhém alkyl mach thang hozc
mach nhanh c6 1-12 nguyén tir cacbon hoic nhém phenyl, va "n" 1a sé nguyén
tir 1-28.

42)  Ché pham nhua polycacbonat theo 41), trong dé “n” d& néu trong cong
thirc chung (h2) 1a sé nguyén tir 1-6.

43)  Ché pham nhua polycacbonat theo 41), trong do6 cacbonat vong néu trén
c6 cong thirc chung (h2) 12 hop chét ¢ cong thirc chung (h3) sau day:

-23-



C/] -+« (h3)
<

trong d6 mdi Ra va Rb doc lap 1a nguyén tir hydro, nhém alkyl mach thang hozc
mach nhanh c6 1-12 nguyén tir cacbon hoac nhém phenyl.

44)  Ché phdm nhua polycacbonat theo 43), trong d6 mdi Ra va Rb néu trén
doc lap la nguyén tir hydro hodc nhom alkyl mach théng hodc mach nhanh cé

1-5 nguyén tir cacbon.

45) Ché pham nhua polycacbonat theo 39), trong d6 nhua polycacbonat
thom dugc polyme héa cao di néu co chi s d6 nhét ciu trac (tri sé N) c¢6 cong

thirc toan hoc (1) dudi day béng 1,25 hoac thép hon:
Tri s6 N=(log(Q160)-log(Q10))/(logl 60—Ilog10) - --(1)

46)  Hop chét polycacbonat thom thda man cac dau hiéu tir (A) dén (C) dudi
diy ma chi yéu duoc tao thanh tir don vi cAu tric cé cong thtc chung (1) duoi

day

Rq)p (Rz)q

Q @OJ_ o

trong d6 mdi R, va R, doc 1ap la nguyén tir halogen, nhom alkyl ¢6 1-20 nguyén
tir cacbon, nhom alkoxy c6 1-20 nguyén tr cacbon, nhém xycloalkyl c6 6-20
nguyeén tu cacbon, nhom aryl cd 6-20 nguyén tir cacbon, nhom xycloalkoxyl c6

LI TIRT)

6-20 nguyén tir cacbon hodc nhém aryloxy c6 6-20 nguyén tir cacbon, moi “p

€9

q” doc lap 1a s6 nguyén tir 0-4 va X 1a lién két don hodc nhém duge chon tir
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nhém bao gdm cac nhém hitu co hoa tri hai c6 cong thirc chung (1°) du6i day:

lTa
-c—, -$—, —0—, —S0—, —CO—, —80,—, —COO0—,
|
R, ce o (1)

GO O

trong d6 mdi R; va R, doc 18p 1a nguyén tir hydro, nhém alkyl c6 1-10 nguyén tu
cacbon hodc nhém aryl c¢6 6-10 nguyén tir cacbon, véi diéu kién 1a R; va Ry ¢

thé duoc lién két v6i nhau dé tao thanh vong béo,

(A)  hop chét polycacbonat thom d& néu co khéi luong phan tit trung binh
khéi (Mw) tir 5000 dén 60000,

(B)  ham lugng cac nhom hydroxy cudi mach 12 khong nhiéu hon 1500 ppm

va

(C)  ham lugng cac nhom phenyl cudi mach 1a khéng it hon 2% mol.

47)  Hop chit polycacbonat thom theo 46), ma thu duoc béng cach cho phan
ung hop chét dihydroxy thom va dieste cacbonat véi ty 1¢ [dieste cacbonat]/[hgp
chit dihydroxy thom]=1,0-1,3 (ty 1& mol) trong su c6 mit cua chét xic tac

chuyeén hoa este.

48) Hop chat polycacbonat thom theo 46) hodc 47), ma c6 chi s6 do nhét
cAu trac (tri s6 N) 1a 1,25 hodc thap hon.

¢

49) Hop chét polycacbonat thom theo 46) hogc 47), ma c6 cdu trac nhanh
duoc tao ra béng cach st dung tic nhan tao nhanh va c6 chi s6 do nhét cau tric

(tri s6 N) cao hon 1,25.

50) Vit lieu tién polyme dé san xuét nhua polycacbonat thom dugc polyme
héa cao bao gdm quy trinh polyme hda cao trong do6 tién polyme polycacbonat

thom duoc cho phan ung véi hop chét diol béo c6 cac nhom hydrocacbon béo
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lién két v6i cac nhém hydroxy cudi mach dudi ap suat giam trong su c6 mit cta
chét xtc tac chuyén hoa este, ma bao gdbm hop chét polycacbonat thom da néu
theo 46) hozc 47) lam thanh phan chinh va monome cacbonat con lai vé&i lwong

12 3000 ppm hozc thép hon.

51) Vit liéu tién polyme dé san xuét nhua polycacbonat thom dugc polyme
héa cao theo 50), trong d6 hop chit diol béo néu trén 1a hop chat c6 cong thic
chung (A) dudi day:

HO— (CR,R,) ,~Q— (CR3z;R,) ,—OH - -+ (A)

trong d6 "Q" 1a nhém hydrocacbon c6 it nhit 3 nguyén tir cacbon ma ¢ thé
chita nguyén tir khac loai; méi Ry, Ry, R; va Ry doc 18p 1a nhém dugce chon tir
nhém bao gdm nguyén tir hydro, nhém hydrocacbon béo c6 1-30 nguyén tir
cacbon va nhém hydrocacbon thom c6 6-20 nguyén tir cacbon, v4i diéu kién 13
it nhat mdi mot trong s6 Ry va R, va it nhit mdi mot trong sOR; vaRy 14 doc lap
dugc chon tir nhém bao gdm nguyén tir hydro va nhém hydrocacbon béo néu
trén; modi “n” va “m” doc lap la sb nguyén tir 0-10 hodc mdi “n” va “m” doc 1ap
1a s6 nguyén tir 1-10 trong truong hop ma Q khéng chira cac nhém hydrocacbon

béo.

Hiéu qua cua sang ché

Copolyme polycacbonat theo sang ché c¢é ciu triic duge tao bdi mach
polycacbonat thom c¢é it nhat chiéu dai mach nhét dinh va don vi céu tric ¢
ngudn gbc tir hop chét diol béo cu thé, va né cb trong lugng phan tir cao va do
chay lodng cao, va ngoai ra, tri s6 N thip ma c6 nghia 12 né chéc chén khong
chta cu trtic nhanh.

Trudc day loai copolyme polycacbonat cé dic trung nhu vay la da
duoc biét. Mic du copolyme c6 don vi hinh thanh polycacbonat thom thu dugc
tir hop chéat dihydroxy thom va don vi cdu tric cé ngudn gbe tir hop chét diol

béo co thé la da biét, khi n6 khdng co cau triic cu thé nhu duge mo ta boi sang
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ché nhu dugc tao boi mach polycacbonat thom ¢6 chidu dai mach nhat dinh va
don vi cAu tric ¢6 ngudn gbc tir hop chét diol béo cu thé, n6 s& khong théa mén
ddng thoi cac didu kién trong lugng phén tir cao va do chay lodng cao. Tham chi
phu:orrig phap cai thién do chay lodng bang cach sir dung céac chét phu gia cfing
khong c6 kha nang dat duoc do chay lodng cao mot cach d& dang trong khi van

duy tri cac déc tinh tot ma nhua polycacbonat vbn co.

Copolyme polycacbonat theo sang ché c6 trong luong phan tit cao va
dd chay lodng cao ma khoéng sir dung cac chét phu gia trong khi van duy tri céc
dac tinh hitu ich ma nhya polycacbonat vén c6 nhu do bén vat Iy nhu do bén va
cham, chéng bao mon va chéng nit umg sudt, mau sic vira y, cic tinh chat
quang, hép thu nudc can béng thép, do bén nhiét, do 6n dinh phuong hudng, do
trong, bén véi thoi tiét, bén thiy phan va lau chay. Ngoai ra, copolyme
polycacbonat cua sang ché khong chi co trong lugng phén tir cao va do chay
lodng cao ma con co tri s6 N thdp ma c6 nghia 12 nd chic chén khong c6 cac két

cau phan nhanh va/hoac céc ket cau khac.

Theo quy trinh mai dé san xuit nhura polycacbonat thom dugc polyme
hoéa cao, polycacbonat thom (= tién polyme) dugc cho phan ung véi hop chét
diol béo cé chu truc cu thé dé duge polyme hoéa cao, va déng thoi, hop chét diol
béo néu trén duoc loai bé khéi hé phan tmg dudi dang cacbonat vong. Két qua 13,
thu duoc tir d6 hop chét diol béo chéc chén khéng dugc dua vao mach chinh cla

nhya polycacbonat thom dugc polyme hoa cao.

Do d6, vi nhua polycacbonat thom dugc polyme hoa cao thu duge tu
d6 chic chén khong co phan lién két van gift lai trong mach chinh, két cau cua
né hau nhu 1 gibng véi polycacbonat thu dugc béng céch trung hop phan cach
hodc trung hop néng chay thoéng thudng. Vi dy, khi tién polyme polycacbonat
thom thu duoc bing cach st dung bisphenol A (BPA) dudi dang hop chit
dihydroxy thom dugc dua vao quy trinh san xuét theo sang ché, s& thu duogc
polycacbonat hau nhu ¢6 cing két cAu hoa hoc véi nhua polycacbonat thong

thuong thu dugc tir bisphenol A (BPC-PC).
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Nhua polycacbonat thu dugc tir d6 khong chi cé cung cac dac tinh nhu
cac polycacbonat thu dugc bang cach tring hop phan cach théng thudng, ma
con ¢6 cac loi ich vé chit luong nhu ¢6 d6 phan nhanh thip va luong nho céc
két cdu loai khac nhd viéc tién hanh polyme hoéa cao mét cach nhanh chéng
bang cach sir dung hop chét diol béo 1am tac nhén lién két. Ngoai ra, né cai thién
dang ké d6 bén nhiét hodc d6 6n dinh nhiét dudi nhiét d6 cao, ma gay ra boi
viéc khong chira don vi thu duoc tir tac nhan lién két chi bao gém hop chét diol

béo trong mach chinh.

Hop chét polycacbonat thom c6 cac ddc tinh cudi mach cu thé va la
thich hop dé san xuét nhwa polycacbonat bang phan tng chuyén héa este voi
hop chét diol béo cu thé ¢6 cac nhém hydrocacbon béo lién két véi cac nhom

hydroxy cubi mach.

Phan g gifta hop chit polycacbonat thom ¢6 cac dic trung cu thé nhu
néu trén véi hop chét diol béo cu thé thong qua phan tmg chuyén héa este cho
phép gia tang trong lugng phan tr clia nhya polycacbonat thom mot cach théa
mén theo phuong phép don gian trong khi vin duy tri chét luong tdt cua nhua.
Dac biét, copolyme polycacbonat dugc polyme hoa cao ¢6 d6 chay lodng cao
chic chén khéng chira ciu triic phan nhanh c6 thé dugc san xuit ma khong st

dung céc chit phu gia.

Trong trudng hop dua ciu triic phan nhanh vao hop chét polycacbonat
thom bing cach su dung lugng dinh trudc tic nhdn tao nhanh, nhua
polycacbonat thom c¢é d phan nhdnh mong mudn c6 thé duoc san xuat dé dang.
MG ta vin tit cac hinh vé

Fig.1 thé hién biéu d6 'H-NMR (A) cua copolyme polycacbonat thu

duoc theo vi du 1.

Fig.2 thé hién biéu d6 'H-NMR (B) cua copolyme polycacbonat thu

dugc theo vidu 1.
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Fig.3 thé hién biéu dd thé hién méi quan hé gitta Mw va tri 36 Q
(280°C, tai trong 160kg) cua cac polycacbonat thu dugc theo cac vi du 1-19 va

cac vi du so sanh 1-5.

Fig.4 thé hién biéu do thé hién moi quan h¢ gifta Mw va tri s6 N cua

céac polycacbonat thu dugce theo cac vi du 1-19 va céc vi du so sanh 1-5.

Fig.5 thé hién biéu db 'H-NMR ctia san phdm phén tng thu duoc theo
vi du 20.

Fig.6 thé hién biéu dd '"H-NMR ctia nhua thu duoc theo vi du 20.

Fig.7 thé hién biéu d6 'H-NMR cta tién polyme polycacbonat thom
thu duoc theo vi du 34.

MO ta chi tiét sang ché
I. Copolyme Polycacbonat cé do chay lodng cao

Copolyme polycacbonat c6 do chay loang cao vé co ban duoc tao boi
don vi cdu tric c6 cong thirc chung (I) néu trén va don vi cdu trac c6 cong thirc

chung (II) néu trén.
(1) Bon vi céu tric ¢6 cong thire (I)

Pon vi cu tric c6 cong thic chung (I) thu duge tir hop chét diol béo.
Thuét ngit "hop chat diol béo" theo sang ché c6 nghia 1a hop chét diol co cac
nhém hydrocacbon béo lién két véi cac nhém hydroxy cubi mach. Thuit ngit
"nhém hydroxy cubi mach" c6 nghia 1a nhém hydroxy ma gép phan tao thanh
lién két cacbonat gifta hop chit diol béo va hop chat polycacbonat thom (= tién
polyme) b&i phan tmg chuyén héa este.

~ Céc vi du cua cac nhéom hydrocacbon béo bao gdm nhém alkylen va
nhém‘”“:xycloalkylen ma c6 thé dugc thé mot phan bang cac nhom thom, céc

nhom chira vong di vong hodc tuong tu.
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O
I
—0— (CR,R,;) .—Q— (CR;R ) m——OC{,— N ED

Trong cong thie chung (I) néu trén (I), "Q" la nhém hydrocacbon co it
nhit 3 nguyén tir cacbon ma c6 thé chira cac nguyén tir khac loai. Gi6i han dudi
ctia s6 cacbon cia nhém hydrocacbon da néu 1a 3, tt hon 13 6 va tét hon nita 13

10, va gi6i han trén cia n6 t6t hon 1a 40, tét hon nita 13 30 va t6t nhét 1a 25.

Céac vi du vé cac nguyén tir khac loai bao gdm nguyén tir oxy (O),
nguyén to luu huynh (S), nguyén tir nito (N), nguyén tir flo (F) va nguyén tir
silic (Si). Trong s6 chung, nguyén tir oxy (O) va nguyén tr luu huynh (S) 13

duoc uu tién nhat

Nhém hydrocacbon c¢6 thé 13 mach thing (thing), nhanh hodc vong.

"Q" ¢ thé chura cau triic vong nhu vong thom va vong di vong.

Trong cdng thirc chung (I) néu trén, mdi R;, R,, R va R, doc lap la
nhém duogc chon tir nhém bao gdbm nguyén tir hydro, nhém hydrocacbon béo ¢é
1-30 nguyén tir cacbon, t6t hon 1a 1-10 nguyén tir cacbon, va nhém hydrocacbon

thom c6 6-20 nguyén tir cacbon, tot hon 1a 6-10 nguyén tir cacbon.

Céac vi du vé cac nhém hydrocacbon béo bao gébm nhém alkyl mach
thing hoic mach nhanh va nhém xycloalkyl. Cac vi du vé& cac nhém alkyl bao
gébm nhém metyl, nhém etyl, nhdm propyl, nhdm isopropyl, nhom n-butyl,
nhém i-butyl, nhém t-butyl, nhém n-amyl, nhém isoamyl, nhom n-hexyl, va
nhém isohexyl. Céc vi du vé& cac nhém xycloalkyl bao g6ém nhom xyclohexyl.
Céc vi du vé& ca nhém hydrocacbon thom bao gdm nhém phenyl va nhém

naphtyl.

V& mit ndy, it nhat m&i mot trong sé R; va R, va it nhat mdi mot trong
s6 R va Ry doc lap dwoc chon tir nhém bao gdm nguyén tir hydro va nhoém

hydrocacbon béo.

-30-



25956

Tét hon 13, md trong sb tir R; dén R, doc lap dugc chon tir nhém bao
gbém nguyén tir hydro va nhém hydrocacbon béo c6 1-30 nguyén tir cacbon, t6t

hon la 1-10 nguyén ttr cacbon.

Céac vi du dugc wu tién hon vé cidc nhém hydrocacbon béo bao gbm
nhém alkyl mach thing hodc mach nhanh. Céc vi du dugc uu tién hon vé céc
nhém alkyl bao gdm nhém metyl, nhém etyl, nhém propyl, nhém isopropyl,

nhom n-butyl, nhém i-butyl, nhom t-butyl va nhém isoamyl.

Puogc uvu tién nhat 1a tit ca Ry, Ry, R3 vaRy déu 12 céc nguyén tu hydro.
Tace 13, hop chét diol béo ma c6 thé thu duoc cau tric c6 cong thic chung (I)
néu trén t8t hon 1a hop chit diol bac mét, va tdt hon nita 14 hop chét diol bac

mdt ngoai trir hop chit diol béo mach thing.

Trong c6ng thirc chung (I), moi “n” va “m” doc 1ap 1a s6 nguyén tur

0-10, t6t hon 14 s6 nguyén tir 0-4.

Trong truong hop ma Q khoéng chira cac nhoém hydrocacbon béo lién

két vgi cac nhom hydroxy cudi mach, moi “n” va “m” doc 1ap la s6 nguyén tur

1-10, t6t hon 14 s& nguyén tir 1-4.

Hop chét diol béo ma c6 thé tao ra ciu triic c6 cong thirc chung (I) néu
trén 14 hop chét dihydric ¢6 cong thirc chung (I’) duéi day c6 cac nhém hydroxy
rugu. Trong cong thirc chung (I'), nhitng gi "Q", Ri-Ry, n va m thé hién 1a giéng

nhu trong cong thirc chung (I) néu trén.
HO— (CR,R,;) ,—Q— (CR;R,) ,—OH =+ - - (I7)

Cac vi du vé cac cau tric cudi mach "HO-(CRiR,),-" va

"-(CR3R4),-OH" bao gé)m cdc cAu tric sau:
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Ra
Lo
b

Mbi Ra va Rb la nguyén t& hydro, nhém alkyl’mach thdng hodc mach nhanh,
nhoém phenyl hoac nhém naptyl. "m" la s6 nguyén la 1 hoac I&én hon

Ra
—0 CI: OH
A

M&i Ra va Rb la nguyén t& hydro, nhém alkyl’mach thdng hoac mach nhanh,
nhém phenyl hodac nhém naptyl. "m" la sO nguyén la 1 hoac I&n hon

Céc vi du dugc wu tién hon vé& céc hop chét diol béo duoc st dung
trong sang ché bao gém cac rugu dihydric c6 cdc nhém hydroxy ruou duoc thé

hién béi cac cong thire (i) dén (iii) sau day:

HO— (CR,R,) ,,—Q,— (CR,R,) .,—OH - - - (i)
HO— (CR,R,) ,,—Q,— (CR,R,) ,—OH -+« (ii)
Ho_ (CRle) n3_Q3_ (CR3R4) m3_OH ¢« v " (iii)

Trong cong thirc (i) trén day, Q; 1& nhém hydrocacbon cé 6-40 nguyén
tr cacbon chira (c4c) vong thom, t6t hon 1a nhém hydrocacbon ¢6 6-30 nguyén
ttr cacbon chira (c4c) vong thom. Q, c6 thé chira it nhat mot nguyen tu khac loai
dugc chon tir nhém bao gdm nguyén tir oxy (O), nguyén tu luu huynh (S),
nguyén tur nito (N), nguyén tir flo (F) va nguyén tu silic (Si).

Trong cdng thic (i), mdi "n1" va "m1" doc lap 13 sb nguyén tir 1-10, tdt

hon 14 sé nguyén tir 1-4.

Céc vi du vé cac vong thom bao gdm nhém phenyl, nhém biphenyl,
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nhém florenyl va nhém naphtyl.

Céac vi du vé Q; bao gobm cac nhom dugc thé hién boi cac cong thirc

cau tao sau:

R la nhoém alkyl mach thang hodc mach nhanh, nhém xyclohexyl hodc nhom phenyl

CHy

CHs
R R

R 1a nhém alkyl mach thédng hodc mach nhanh, nhém xyclohexyl hodc nhém phenyl

O~ O~
~ OO~
OO

"m" 14 s6 nguyén ti 0-12

"m" la sé nguyén t 0-12
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(o}

(72}

—OHO~— OO

O OO

O

R
R Ia nhém alkyl mach thdng ho&c mach nhanh c6 1-10 nguyén ti& cacbon,
nhém xyclohexyl hoac nhém phenyl.

—OHO—
i

R Ia nhém alkyl mach thdng hodc mach nhanh c6 1-10 nguyén t& cacbon,
nhém xyclohexyl hoac nhém phenyl.

CFs . CF3 .

CFs CF3

{o]

{2}
N=—=0

(o]
(o}

o

[o; Yo—

~ G
CHs .
R 1a nhém alkyl mach théng hoac mach nhanh cé 1-10 nguyén tr cacbon,
nhém xyclohexyl hoac nhom phenyl.
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o}

'<‘ R_O_C"“O;:R ™" 1a s nguyén t& 1-20, tt hon la 1-2.
| L O
R= —mc—@—~cﬂz— @cu,— H,C
- . _/
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R 1a nhém alkyl mach thdng hodc mach nhanh cé 1-10 nguyén tt cacbon,
nhém xyclohexyl hodac nhém phenyl.

HoN NHy H2N NHy
CFy CF3
CFy CFy
R R
TH:
C
H
R R

R Ia nhém alkyl mach théng hoc mach nhanh cd 1-30 nguyén tlr cacbon,
nhém xyclohexyl hodc nhém phenyl.

R o R
. l
—_— ﬁ O
R’ R

~ R1a nhém alkyl mach thang hodc mach nhanh c6 1-30 nguyén tir cacbon,
nhom xyclohexyl hoac nhém phenyl.

Ra la nguyén t&r hydro hodc nhém metyl. Rb 1a nhém alkyl mach thdng hodc
mach nhanh cé 1-30 nguyén tlr cacbon, nhém xyclohexyl hodc nhém phenyl.

Rb

Ra la nguyén t&r hydro hodc nhém metyl. Rb 1a nhom alkyl mach thdng hoac
mach nhanh cé 1-30 nguyén tl& cacbon, nhém xyclohexyl hodc nhém phenyl.
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—°°— 5
A
é —°°—
9 )
7S

5
O ool

ol
B P

Trong cong thirc (ii) trén day, Q, 1a nhém hydrocacbon mach thing hozic
mach nhanh c¢é 3-40 nguyén tir cacbon ma c6 thé chira (céc) vong di vong, tot
hon 1a nhém hydrocacbon mach thang hodc mach nhanh c6 3-30 nguyén tu

cacbon ma c6 thé chira (cac) vong di vong. Q, c6 thé chura it nhat mot nguyeén tu
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khac loai duogc chon tir nhém bao gdm nguyén tir oxy (O), nguyén tir luu huynh
(S), nguyén tir nito (N), nguyén ti flo (F) va nguyén tur silic (Si). Mbi "n2" va

"m2" doc 1ap la sb nguyén tir 0-10, t5t hon 13 s6 nguyén tir 0-4.

Céc vi du vé Q, bao gém cac nhém duge thé hién boi cac cong thire
cAu tao sau, trong do, trong truong hgp ma cac cdu tric sau c6 muc phan b
trong lugng phan tu, t5t hon 12 Iya chon céc céu tric cé trung binh 6-40 nguyén

tr cacbon dua vao trong luong phén tir trung binh:

(i

Mc’gi RavaRb Ié} nguyén t}]’ hydro hodc nhém alkyl mach nhanh hoac mach
thdng ma co thé dwgc thé bang -NH2 hodc -F. "m" la s0 nguyén tir 1-30

—S+CH2_)_S_
m

CHy O CH

I

C—0=——CH,—C—

"m" la sb nguyén ttr 1-30
CH, CHg

S:‘T————O Zi—————
R

R 1a nguyén tir hydro hodc nhém alkyl mach nhanh ho&c mach thang c6 1-12
nguyén tir cacbon hodc nhom phenyl. "m" 1a so nguyén tr 1-30

I
‘<’R o—<C O;R "n" 13 s6 nguyén tir 1-20, tot hon 1a 1-2.
n
CH,
H H
=— (CHy) n— OR —C c'—
(m=3~20)
CH,

-30-



25956

Ngoai cc céu tric trén, polycaprolacton, poly(1,4-butandioladipat)diol

va poly(l,4-butandiolsuxinat)diol 6 thé dugc bao ham.

Trong cong thirc (iii) trén, Q; la nhom hydrocacbon vong hodc nhom
xycloalkylen c6 6-40 nguyén tir cacbon, t6t hon 13 ¢6 6-30 nguyén tir cacbon.
M&i "n3" va "m3" doc 1ap la s& nguyén tir 0-10, tot hon 1a s6 nguyén tir 1-4. Cac
vi du v& cac nhém xycloalkylen bao gdm nhém xyclohexylen, nhém

bixyclodecanyl va nhém trixyclodecanyl.

Cac vi du vé Q3 bao gom cac nhém dugce the hién bdi céc cong thirc

cau tao sau:

-40-



R R & nhom alkyl mach thang hodc mach nhanh cé 1-8 nguyén tt cacbon.

o
‘QR—-O'—‘C_O;‘R_ "n" 1a s& nguyén tir 1-20, tét hon 1a 1-2.

Trong céc cong thire (i) dén (iii) trén day, mdi Ry, Ry, R; va Ry doc lap 1a

nhém duge chon tir nhém bao gém nguyén tir hydro, nhém hydrocacbon béo c6
1-30 nguyén tir cacbon, t6t hon 13 1-10 nguyén tir cacbon, va nhém hydrocacbon

thom c6 6-20 nguyén tir cacbon, t6t hon 14 6-10 nguyén tir cacbon. Cac vi du vé

R, dén R, 14 gidng nhu trong cong thirc chung (I) néu trén.

Trong s cac hop chit diol béo c6 cong thirc bat ky trong sb cac cong

thtrc (i) dén (iii), tot hon 1 sir dung hop chat dugc thé hién béi céc cong thic (i)

hodc (ii). T6t nhét 13 sir dung hop chit c6 cong thire (ii).

Ngoai ra, trong sé cac hop chét diol béo ¢ cong thire chung (I'), tot hon
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1a st dung hop chét diol bac mot. TSt hon nita 14 st dung hop chat diol bac mot

ngoai trir hop chit diol béo mach thang.

Cac vi du vé& cac hop chat diol béo c6 cong thirc chung (I') c6 thé sk

dung bao gém céc hop chét dugc thé hién béi cac cong thuc cAu tao sau:

HO——H,CH,C—O0 Q

OH

O—CH,CH,—OH

HO——H,CH,C—0 Q O O—CH,CH,—OH
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Ra

HO\/}\/OH

Rb

Mbi Ra va Rb mét cach doc 18p la nguyén tlr hydro, nhom alkyl mach nhanh hoac
mach thdng cé 1-30 nguyén tlr cacbon, nhém phenyl hodc nhém xyclohexyl

Rb
HOWOH
Rb

Mébi Ra \{é Rb mét cach déc lap la nguyén ti hydro, nhom alkyl mach nhanh hoac
mach thang ¢ 1-30 nguyén t&r cacbon, nhém phenyl hodac nhém xyclohexyl

m" 1a s6 nguyén tir 4-30.

Ra

HO— - OH

Rb m

Mbi Ra \{é Rb mot céch ddc lap la nguyén t&r hydro, nhdm alkyl mach nhanh hoac
mach thang c6 1-12, tot hon la 1-4 nguyén t&» cacbon ho&c nhom phenyl.
"m" la s6 nguyén twr 1-30

HO—HZC—Q—CHZ——OH HO-HchZC—Q—CHZCHZ-OH
Ho-HZCHzc—o—Q—o—CHZCHZ-OH HO—HZCHch—CHZCHZOH
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HO—Hchzc O CHchz_’OH

HO—H,CH,C—0 0—CH,CH,—OH

Q=W=0

HO- HZCHZC CH2CH2-OH

cH,—OH
HO—H,C_ CH,—-OH /HZC/< O
T HO

HO- HZCHzc CH,CH,-OH
HZCHC—O Q O o———CHCH2

OH

HO———HZCHT—O O O O—C|:HCH2 OH
CH, CH,
HO HZCHC!:—O Q O O—C|)HCH2 OH
CH, CHy
HQ OH
HO OH

OH

OO0 WO .
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S - CH,CH,—OH
_”
O——CH,CH,— OH
HO——H,CH,C——0 OO

HO ~ CHs HsG on
HaC CH3
HsC o CHs
CH

HO—HZC

3 H3C
CH,CH,—OH
HO H,C
O CH,—OH HO——H,CH,C
HO CHj HsC OH
CH,CH,— OH HsC - s
H3C ©) CHS
HO_HchQC
HaC
C—OH HO—H,C —
H3C \ 2 0 CH2 OH
\ CHa
Ho—b O
CH,
HO——H,CH,C CH,CH,~—OH
CH,CH,—OH

o
O O HO——H,CH,C
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HO——H,C . Ho

i [ j C
0 0
HO—H,C c—o———CHz—tI:—CHz-——OH HO—H.C > CH.—OH
—H, -
CH, CH, 0 0
CH
HO—H,C 3
: CH, /\ /~\
o o) s S
CH,~OH HO OH HO“ o: H

o)

CH,OH

HeC
H;C
)k oH
(0] O o
o} m OH CH,OH
© © OH
HO
OH
4! CH,OH
2 CH,CH,0H CH,CH,OH
CH,CH,0H
- OH CH,OH CH,CH,0H
OH
OH

CH,OH
z CH,CH,0H
Q HO OH
CH,OH CHoCH,0H
HOH,C CHZOH HOH,CH,C. CH,CH,0H
HsC CH,3
T
HO—H,CH,C—0 S!i 0-CH,CHy—OH
HO—H,CH,C—0 OH CH,
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Tb
HO—R Si——O R—OH
Ra m

R 1a nhom alkyl 1-10C. Mbi Ra va Rb déc Iég la nguyén tir hydro, nhom
- alkyl mach nhanh hoac mach théng 1-12C, tot hon la 1-4C hoac nhém
phenyl. "m" la sé6 nguyén tir 1-10, tét hon la 1-5

Rb Tc
HO—R Si——O0 Sil—-——O R—OH
Ra m Rd k

R 1a nhom alkyl 1-10C. Méi Ra, Rb, Rc va Rd ddc I{fap la nguyén ttr hydro,
nhém alkyl mach nhanh hoég mach thang 1-12(;, tot hon la 1-4C hoac
nhém phenyl. "m" va "k" la s6 nguyén tt» 1-10, tot hon la 1-5

HO

I—Q~—1T

H,CH,C——S [ \s CH,CH,— OH
\ / m

"m" la s6 nguyén tir 1-10, tét hon la 1-5

CH,
HO——H,CH,C——O0 Q O O——CH,CH,—OH

CH,

R R

R Ia nhém alkyl, nhém phenyl hodc nhém xyclohexyl.

T
Hzcnzc—o‘@Tm e} CH,CHy OH
H m

"m" la s6 nguyén tir 0-20, tét hon la 0-12

I
’ HO——HZCHZC——O——Q—S O——CH,CH,—OH

HO
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HO——HchZC———O—@—S—@—O——CHZCHZ-—OH
|
HO-———-HZCHZC'_.OOSiOO—CHZCHZ—OH
R

‘R la nhém alkyl mach thdng hodc mach nhanh 1-10C

CF3

HO—HZCHZC—-—OO——CHZCHZ—OH

CFy
R R
CHs
HO——HZCH,C—O Q O O——CH,CH,—OH
CHs
R R

R & nguyén t& hydro, nhém alkyl mach thdng hodc mach nhanh 1-10C, nhém
phenyl hoac nhém xyclohexyl.

Ra
HO—HZCHZC—-OO———CHZCHQ——OH
Rb

Méi Ra va Rb doc 1ap 1a nguyén t&» hydro, nhém alkyl mach thang hogc mach
nhanh 1-30C, t6t hon la 1-24C, nhédm phenyl hoac nhém xyclohexyl.

G

Fa
CF3
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CHy

HO——H,CH,C - C ~Q——CH,CH,—OH

R R

R 1a nguyén t&r hydro, nhém alkyl mach thang hodc mach nhanh 1-10C, nhém
phenyl hoac nhém xyclohexyl.

RoTTreneTe Q O T

s s 0 0
HO——H;C‘< X >—CHZ—OH HO-—-—HZC—< X >—CH2——0H
) s 0 0

HO——H,C CH,;—OH

R

R 1a nhém alkyl mach thdng hodc mach nhanh 1-8C, tét hon 1a 1-4C.

R

R 1a nhém alkyl mach thdng hoac mach nhanh 1-8C, tét hon la 1-4C.

HO, OH HO OH HsC,
OH
HaC
HyC o CH; HC 0 CHy CHs
HO
HyC CH,

CHs HsC
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o

(o]

HOQR—O

m=3~20

Q’cm— C/HI

CHy

H

H2‘<:>-;H2 —cz+?- @‘

—cC C— HC CHp—
oy /

Céc vi du vé cac hop chét diol béo c6 cong thirc chung (I') trén day co

o;»R OH "n" la sb nguyén tir 1-20, tét hon 1a 1-2
n

thé st dung c6 thé dugc phan thanh céc diol bic mot va céc diol bac hai nhu

sau:
(i) Céac diol bac mot; cac hop chét chira nhém 2-hydroxyetoxy

Céc vi du duoc wu tién vé cac hop chét diol béo cua séng ché bao gém
hop chit chira nhém  2-hydroxyetoxy dugec thé hién  béi
[HO-(CH,),-O-Y-O-(CH,),-OH], trong d6 "Y" duoc chon tir cdc nhom gbm c6
nhém hitu co duoc thé hién béi chu tric (A) dudi day, nhém hitu co dugc thé
hién boi cAu trac (B) dudi day, nhom hitu co dugce thé hién boi cau tric (C) dudi
ddy ma la nhoém phenylen hdéa tri hai hodc nhém naphtylen va nhom

xycloalkylen dugc thé hién boi cau trac (D) dudi day:
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(Ryp (Ry)a -
@x@ - - - (A)
Rop (R;)q ' :

Y TN

o T _l - - - (C)

>
o e e

Trong céc cong thirc cau tao trén day, X 1a lién két don hodc nhém co cac
cAu trac duoc thé hién duéi day. Mdi R, va R, doc 1ap 1a nguyén tit hydro, nhém
alkyl ¢6 1-4 nguyén tir cacbon, nhom phenyl hodc nhom xycloalkyl, ma co6 thé
chira nguyén tr flo. Cac vi du dugc uu tién cia R; va R, bao gbém nguyén tir .

hydro va nhém metyl. Mdi “p” va “q” doc lap la s6 nguyén tir 0-4, tot hon la
0-3.

Ra Rec (I:l) (\:l) ITe
| | £ Si—

X: - (C) em -s- -S-  —S- -8- T 5 ¥
. | n S I
Rb . Rd (6]

Trong cac cAu trac trén day, mdi Ra va Rb doc 14p 1a nguyén ti hydro,
nhom alkyl mach théng hodc mach nhanh c6 1-30, t6t hon 1a 1-12, t6t hon nita 1a
1-6, t6t nhat 13 1-4 nguyén tir cacbon, nhém aryl c6 6-12 nguyén tir cacbon hodc
nhém xycloalkyl c¢6 6-12 nguyén tir cacbon. Ra va Rb c¢6 thé duoc lién két voi
nhau dé tao thanh vong. Céc vi du vé vong bao gdm vong thom, vong no, vong

di vong chira O va/hodc S, va cac hon hop ngau nhién cta chung.
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'Khi Ra va Rb 1a nhém alkyl hodc dugc lién ké véi nhau dé tao thanh

vong, chiing c6 thé chira cac nguyén tr flo.

M3i Re va Rd doc lap 1a nhém alkyl ¢6 1-10, tét hon 1a 1-6, tot hon nira
la 1-4 nguyén tir cacbon, ma cé thé chtra nguyén tit flo. Tét hon 14, Rec va Rd 1a
nhém metyl hodc nhém etyl. "e" 1a sb nguyén tir 1-20, tot hon 1a 1-12.

C vi du cu thé hon v& cac hop chat diol béo dugc thé hién dudi day.
Trong céac cong thuc duoc thé hién dudi day, mdi “n” va “m” doc lap la sO
nguyén tlr 0-4. Mdi R; va R, doc 1ap la nguyén tir hydro, nhém metyl, nhom etyl, -
nhém n-propyl, nhém isopropyl, nhém butyl, nhém isobutyl, nhém phenyl hoéc
nhom xyclohexyl.

<Y: Nhom hitu co (A)>

Céc vi du duogc uu tién vé cac hop chét diol béo trong trudng hop ma Y

]4 nhém hitu co duge thé hién béi cu tric (A) trén ddy duoc thé thién dudi day.
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HO-—HzCHzC—OO"‘CHZCHz—OH . .
HO——H,CH,C—O —0—CH,CH,—OH

O I O
HO——HLH,C—0 S- O——CH,CHy—OH
HO—HzCHzC—O—O- —Qo—cmcnz—OH :

O=0=0

HO——HZCH,C——0 Q O O——CH,CH;—OH
; HO——H,CH,C—0 Q O O—CH,CH,—OH

HO™N on

L Y oo |

: \/‘ K/OH Ho\)o O O LOH
J’L ) HOJ’CLOH w0 ST

O _
@ o S v O

e CH3 =

Ny N Moy~ N Ao
S Warn W as i HOn(HSC)\@’\/ \ 3¢

OH
. (CH3)m

HOJO R! !RZOK/OH Ho\)O : ° : C')\/OH

<Y: Nhom hitu co (B)>

Trong truong hop ma Y 14 nhom hitu co néu trén dugc thé hién béi cdu

trac (B), X trong céu tric nay (B) t5t hon 1a dugc thé hién bdi [-CRaRb-] trong
d6 mdi Ra va Rb doc 14p 1a nguyén tir hydro hodc nhém alkyl c6 1-6 nguyén tir

cacbon, t8t hon 13 nhém metyl. Cac vi du vé loai hop chét diol béo nay dugc thé
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hién dudi day.
HO—H,CH,C—O O—CH,CH,—OH

<Y: Nhom hitu co (C)>

Céc vi du dugc wu tién vé cac hop chét diol béo trong truong hop ma Y

14 nhém hitu co duge thé hién bdi ciu tric (C) dugc thé hién dudi day.

—x 7

\__/ —0—CH,CH,-OH

 HO——H,CH,C—0 D D

Céc hop chit dugc uu tién nhit trong s6 cac hop chéat chita nhém

HO-H,CH,C—O

2-hydroxyetoxy duoc thé hién trén day dugc thé hién dudi day.
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HO——HZCHzc—OO—CHZCHz—OH
HzCHzC_O Q O O_CHchz_OH

HO—HZCHZC—OMO—CHZCHZ—OH
. O——CH,CHy—OH
HO=H,CH,C—O0~" \ /\/O_CHZCHZ'OH HO——H,CH,C——0~ ll ll

HO

(ii) cac diol bac mét; cac hop chat chira nhém hydroxyalkyl

Céc vi du duoc wu tién vé cac hop chit diol béo cua sang ché bao gém
hop chét chita nhém hydroxyalkyl dugc thé hién béi [HO-(CH,),-Z-(CH,),-OH],
trong d6 "r" 1a sb nguyén tir 1 hodc 2. Ttc 13, cac nhém hydroxyalkyl dugc uu
tién bao gdm nhoém hydroxymetyl va nhém hydroxyetyl.

Céc vi du vé "Z" bao gdm cac nhém hiru co dugc thé hién dudi day.
YT

=

\

O O

(3

0 A 0
\
Céc vi du duge uu tién vé céc hop chét chira nhém hydroxyalkyl dugc
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thé hién dudi day, trong d6 moi “n” va “m” doc 1ap la sd nguyén tur 0-4.

CH,—OH

SOl oo
KN
HO—H,C HO——H,CHAC OO HO—H,CH,C \\_//\CHZCHQ-OH
HO—H,C o CH,—OH
HO_HZCHZC ; CHZCHZ_OH a
$ /
Ho—c/\\ /\/C-OH
Ha Ha
B 2 HO-H,C—— CH,-OH /—\
HO—HXC" \___/ ™>CH,——0OH X

HO—H;CH,C” \__J ™~ CH,CH,-OH

/CO/CHchZ—OH
HO——H,CH,C CH,—OH

CH,OH
HO——H,C~ C i: HOHZC—©:7

CH,0H

CH,OH CH,0H
HOHC CH,0H
CH,0H
CH,OH
CH,OH
CH,CH,0H
HOH,CH,C CH,CH,oH  [720Heo" CH,CH,0H 2CHz
| CH,CH,0H
. CH,CH,0H
CH,CH,OH
— ”/\ — ‘/\ :
\ = > .
"(:0) N eHam o’ — SN\ crgm

CH,OH
2 CH,OH
HOH2C% HOHZC—% Horc—£ )15
- S

CH,OH

(iii) Céc diol bac mot; Cac hop chét diol cacbonat

Céc vi du duge uu tién vé cac hgp chat diol béo ctia sdng che cling bao

-56-



25956

gdm hop chét diol cacbonat dugc thé hién béi cac cAu tric sau, trong d6 R 1a
nhém hitu co duge thé hién dudi day, "'n" 1a s6 nguyén tir 1-20, t6t hon 1a 1-2 va

"m" 14 s nguyén tir 3-20, tot hon 1a 3-10:

HO R—0—(C—0—-R—~CH

< > — (CH,)

m=3~20

@

Céc vi du dugc uu tién vé céc hop chit diol cacbonat néu trén bao gdm
cac diol sau day, cu thd 1a xyclohexandimetanol hodc neopentylglycol dime,

hoic hdn hop chita chung 1am thanh phan chinh.
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_ .- 0 .
~Ha )k Ha
HOH,C c—0 0—C CH,OH

o)

Ho | Ho )k Hy | H
HO—C c—0 O0O—C C—OH

: 0o
OJJ\O
o)
: OJ\O :
HO OH

Tét hon 13 st dung diol bac mot dugc chon tir nhém bao g(‘Sm (i) hop
chéit chira nhém 2-hydroxyetoxy, (ii) hop chét chtra nhém hydroxyalkyl va (iii)
hop chét diol cacbonat 1am hop chét diol béo dé duge st dung cho sang ché.

Hop chét diol béo d8 duoc st dung cho sang ché khéng chi gi¢i han &
cac hop chét néu trén. Céc vi du cé thé ding duoc vé cac hop chét diol béo
thudc cac diol bic mot khac véi cc diol bac mot néu trén hodc thudc céc diol
béac hai. Cac vi du cé thé dung duogc vé céc diol bac mot khac hodic cac diol bac

hai dugc thé hién duéi day.

Trong céc cong thuc c4u tao dudi day, mdi R; va R, ddc 1ap 12 nguyén tir
hydro, nguyén t& halogen, nhém amino, nhém nitro, nhém alkyl c6 1-20 nguyén
tir cacbon, nhém alkoxy c¢6 1-20 nguyén tir cacbon, nhom xycloalkyl c6 6-20
nguyén tir cacbon, nhém aryl c6 6-20 nguyén tir cacbon, nhém xycloalkoxyl co
6-20 nguyén tit cacbon va nhom aryloxy c6 6-20 nguyén tir cacbon. Cac vi du
duoc vu tién cia R, va R, 1a nguyén tr hydro, nguyén tir flo, nhdm metyl, nhom
etyl, nhém n-propyl, nhém i-propyl, nhém n-butyl, nhém i-butyl, nhém
sec-butyl, nhém tert-butyl, nhém pentyl, nhom isoamyl, nhém xyclohexyl, nhom

phenyl, nhém benzyl, nhém metoxy, hodc nhom etoxy.
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M3i Rs, Re, Ry va Rg ddc 1ap 12 nguyén tir hydro hodc nhom alkyl hoa tri
mot c6 1-10 nguyén tir cacbon, mdi R9 va R10 ddc lap 1a nhém alkyl mach

thing hodc mach nhéanh c6 1-8, tot hon 1a 1-4 nguyén tir cacbon.

M&bi Ra va Rb doc 14p 1a nguyén tir hydro, nhém alkyl mach thang hosc
mach nhanh c6 1-30 nguyén tir cacbon, tdt hon 1a 1-12 nguyén tir cacbon, t6t
hon nita 1a 1-6 nguyén tr cacbon, t5t nhét 1a 1-4 nguyén tr cacbon, nhoém aryl c6
6-12 nguyén tir cacbon hodc nhom xycloalkyl c6 6-12 nguyén tu cacbon. Ra va
Rb ¢6 thé duoc lién két voi nhau dé tao thanh vong. Cac vi du vé céc vong bao
gdm vong thom, vong béo, vong di vong chia nguyén ti oxy va/hodc nguyén tir
luu huynh va céc hdn hop bét ky cta ching. Trong truong hop ma it nhét mot
trong s6 Ra va Rb 1a nhém alkyl hozc Ra va Rb ¢6 thé dugc lién két v6i nhau dé
tao thanh vong, nhom alkyl hodc vong nay c6 thé chra (cac) nguyén tir flo.

R' 14 nhom alkylen c6 1-10, t6t hon 1a 1-8 cac nguyén tir cacbon, mdi Re
va Rf doc 14p 13 nguyén tir hydro, nhém metyl, nhom etyl, nhom n-propyl, nhom
isopropyl, nhém butyl, nhém isobutyl hodc nhém phenyl, "m" la s6 nguyén tir
4-20, t8t hon 1a 4-12, "m"" 1a sb nguyén tir 1-10, tot hon 13 1-5 va "e" la 56

nguyén tr 1-10.

< Céc diol bac mot khac>
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Céc vi du cu thé hon cuia ching bao gdm céc diol béo chira (cac) cau triac
vong nhu 1,4-xyclohexandiol, 1,4-xyclohexandimetanol,
1,6-xyclohexandimetanol, trixyclo(5.2.1 ,0%%) decandimetanol,
decalin-2,6-dimetanol, pentaxyclopentadecandimetanol, isosorbit, isomannit va
1,3-adamantandimetanol; cac diol béo chira (cac) vong thom nhu
p-xylylenglycol, m-xylylenglycol, naphtalendimetanol, biphenyldimetanol,
1,4-bis(2-hydroxyetoxy)phenyl, 4,4'-bis(2-hydroxyetoxy)biphenyl,
2,2'-bis[(2-hydroxyetoxy)phenyl]propan,
9,9-bis[4-(2-hydroxyetoxy)phenyl]floren (BPEF), 9,9-bis(hydroxymetyl)floren,
9,9-bis(hydroxyetyl)floren, floren glycol va floren dietanol; cic polyeste diol
béo nhu polycaprolactonediol, poly(1,4-butandioladipat)diol va
poly(1,4-butandiolsucxinat)diol; cac diol béo mach nhdnh nhu
2-butyl-2-etylpropan-1,3-diol (butyletylpropanglycol), 2,2-dietylpropan-1,3-diol,
2,2-diisobutylpropan-1,3-diol, 2-etyl-2-metylpropan-1,3-diol,
2-metyl-2-propylpropan-1,3-diol va 2-metyl-propan-1,3-diol; va céc cacbonat
diol nhu bis(3-hydroxy-2,2-dimetylpropyl)cacbonat.

M3i trong s6 hop chét diol béo néu trén c6 thé duge st dung mot cach
doc 1ap, hoac hai hoac nhiéu trong sd ching c6 thé dugc st dung két hop véi
nhau. Cu thé, hop chét diol béo dé st dung c6 thé duoc chon theo cac diéu kién

phan tmg duoc st dung hodc tuong tu, vi cac loai hop chét sén c6 thé thay doi
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tiry thudc vao cac diéu kién phén (mg hogc tuong tu.

Trong khi diém sbi ciia cac hop chét diol béo dé duoc st dung cho sang
ché 1a khong bi gi6i han cu thé, trong quy trinh chung cét dé loai bo hop chat
monohydroxy thom duoc tao ra dudi dang san phim phu béi phan tng gitta tién
polyme polycacbonat thom véi hop chét diol béo, t6t hon la st dung hop chit

diol béo ¢6 diém so6i cao hon diém sbi ctia hgp chat monohydroxy thom da néu.

Ngoai ra, trong nhiéu trudng hop vi cin phai tién hanh phan ‘mg mot
céch lién tuc ma khong lim bay hoi dudi nhiét do va ép suét nhét dinh, t6t hon
la str dung hop chét diol béo c6 diém nong chay cao hon. Trong cac truong hop
d6, dugc mong doi 1a sit dung hop chét diol béo c6 diém néng chay la 240°C

hodc cao hon, tét hon 1a 250°C hodic cao hon & &p suét binh thuong.

Céc vi du vé hop chét diol béo 6 diém néng chay tuong dbi cao bao
gbm 1,4-xyclohexandimetanol, 1,6-xyclohexandimetanol (diém néng chay;
283°C), decalin-2,6-dimetanol (341°C), pentaxyclopentadecalin dimetanol,

4 4'-bis(2-hydroxyetoxy)biphenyl, 2,2"-bis[(2-hydroxyetoxy)phenyl|propan,
9,9-bis[4-(2-hydroxyetoxy)phenyl]floren (BPEF), 9,9-bis(hydroxymetyl)floren,
9,9-bis(hydroxyetyl)floren, floren glycol, floren dietanol,
2-butyl-2-etylpropan-1,3-diol (271°C), 2,2-dietylpropan-1,3-diol (250°C),
2,2-diisobutylpropan-1,3-diol (280°C) va
bis(3-hydroxy-2,2-dimetylpropyl)cacbonat.

Trong khi d6, tham chi hop chét diol béo c6 diém nong chay thap hon
240°C & ap sudt binh thuong c6 thé duoc str dung cho sang ché mét cach hoan
toan thda min nhe vide tao ra phuong phap bd sung hop chét diol béo vao hé
phan tng. Céc vi du vé hop chét diol béo c6 diém néng chay tuong dbi thap bao
gdm 2-etyl-2-metylpropan-1,3-diol (226°C), 2-metyl-2-propylpropan-1,3-diol
(230°C) va propan-1,2-diol (188°C).

Gi6i han trén ca diém nong chay ciia hop chit diol béo dé dugc st dung
cho sang ché 1a khong bi giéi han cu thé, va hop chét c6 diém noéng chay 1a

700°C hoac thép hon c6 thé duoc st dung mdt cach thich hop.
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(2) Pon vi chu tric ¢ cdng thirc (II)

Pon vi hinh thanh polycacbonat thom ctia copolyme polycacbonat cua

sang ché 1a don vi cAu trac c6 cong thire (I1) dudi day:

R{)p (Ra)9 o)

Trong cong thitc chung (II), mdi R; va R, ddc 14p 1a nguyén tr halogen,
nhém alkyl ¢6 1-20 nguyén ti cacbon, nhém alkoxy c¢6 1-20 nguyén tu cacbon,
nhém xycloalkyl c¢6 6-20 nguyén tir cacbon, nhom aryl c6 6-20 nguyén tu
cacbon, nhém xycloalkoxyl c6 6-20 nguyén tir cacbon hodc nhom aryloxy co

[S9eb] ({2

6-20 nguyén tir cacbon, moi “p” va “q” doc lap la 36 nguyén tir 0-4.

X 1a lién két don hodc nhém hitu co duge chon tir nhom bao gém cac

nhém hitu co héa tri hai duoc thé hién béi cac cong thirc chung (1) dudi day:

flla
-—(I:—, -8$—-, —0—-, —-SO0—, —CO—, —=S0,— -+ (II')
R

Trong cong thitc chung (II'), mdi R; va Ry doc 14p 1a nguyén tir hydro,
nhém alkyl c¢6 1-10 nguyén tir cacbon hodc nhém aryl ¢6 6-10 nguyén tu cacbon.
R va Ry c6 thé duoc lién két voi nhau dé tao thanh vong béo.

Céc vi du cta céac hop chét dihydroxy thom ma c6 thé tao thanh don vi

c4u tric c6 cong thire chung (II) néu trén bao gdm hop chét co cong thire chung

(II””) dudi day:
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(Ryp (R2)q

HOOX@OH ... (11”‘)

Trong cong thirc chung (II"), mdi R;-Ry, "p", "q", va X 1a gidng nhu céac
ky hiéu twong Gng trong cong thirc chung (II).

Céc vi du vé cac hop chét dihydroxy thom bao gbm
bis(4-hydroxyphenyl)metan, 1,1-bis(4-hydroxyphenyl)etan,
2,2-bis(4-hydroxyphenyl)propan, 2,2-bis(4-hydroxyphenyl)butan,
2,2-bis(4-hydroxyphenyl)octan, bis(4-hydroxyphenyl)phenylmetan,
1,1-bis(4-hydroxyphenyl)-1-phenyletan, bis(4-hydroxyphenyl)diphenylmetan,

2,2-bis(4-hydroxy-3-metylphenyl)propan,
1,1-bis(4-hydroxy-3-tert-butylphenyl)propan,
2,2-bis(3,5-dimetyl-4-hydroxyphenyl)propan,
2,2-bis(4-hydroxy-3-phenylphenyl)propan,
2,2-bis(3-xyclohexyl-4-hydroxyphenyl)propan,
2,2-bis(4-hydroxy-3-bromophenyl)propan,
2,2-bis(3,5-dibromo-4-hydroxyphenyl)propan,
1,1-bis(4-hydroxyphenyl)xyclopentan,
1,1-bis(4-hydroxyphenyl)xyclohexan,
2,2-bis(4-hydroxy-3-metoxyphenyl)propan,
4,4'-dihydroxydiphenylete
4,4'-dihydroxy-3,3'-dimetylphenylete,
4,4'-dihydroxyphenylsulfit,

4,4'-dihydroxy-3,3'-dimetyldiphenylsulfit,
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4,4'-dihydroxydiphenylsulfoxit,
4,4'-dihydroxy-3,3'-dimetyldiphenylsulfoxit,
4,4'-dihydroxydiphenylsulfon va

4,4'-dihydroxy-3,3'-dimetyldiphenylsulfon.

Trong sb chiing, t6t hon 14 sir dung 2,2-bis(4-hydroxyphenyl)propan do
tinh 6n dinh dudi dang monome va tinh san co cla san phém thuong mai c6 ham

Iwong tap chét thép.

Pon vi hinh thanh polycacbonat thom ctia sang ché c6 thé thu duoc
bing cach két hop hai hodc nhiéu don vi cdu tric c6 ngudn gdc tir hai hodc nhidu
monome khac nhau néu trén (cac hop chat dihydroxy thom) néu can, nham muc
dich kiém soat cac dic tinh quang nhu kiém soat nhiét d6 chuyén pha thiy tinh,
cai thién do chay loang, cai thién hé s6 khuc xa va gidm tinh ludng chiét.

(3) D4u hiéu (a)
Copolyme polycacbonat ctia sang ché c¢6 ciu tric cé cong thic chung

(IIT) dudi day, trong d6 "(I)" 1a don vi cdu triic ¢6 cong thire chung (I) va "(II)"

1a don vi cAu triic ¢6 cong thirc chung (I1):

Trong cong thuc chung (III) trén day, R la nhom hydrocacbon mach
thang hozc mach nhanh, nhém phenyl ma c6 thé chira (cac) nguyén t flo, hodc
nguyén tt hydro. Cac vi du v& R bao gébm nhom metyl, nhém etyl, nhom
n-propyl, nhom isopropyl, nhém butyl, nhom isobutyl, nhém pentyl, nhém
isoamyl, nhém hexyl, nhém tetraflopropyl, nhém t-butyl-phenyl va nhom
pentaflophenyl.

Trong cong thurc chung (III) trén day, "k" la d¢ dai trung binh cia mach
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dugc tao boi don vi hinh thanh polycacbonat thom ma la mach polycacbonat
thom. Pon vi hinh thanh polycacbonat thom la don vi ciu trac chinh cla
copolyme polycacbonat cua sang ché. Mach polycacbonat thom tao thanh cau
trac polyme chinh cia copolyme polycacbonat. "k" 1a s6 nguyén it nhét 14 4, tbt
hon 1a 4-100, t6t hon nita 1a 5-70. D6 dai mach dugc thé hién bsi "k" nay phai it
nhét 13 chidu dai nhét dinh. Néu khéng, cAu triic duoc thé hién boi "-(I)-" c6 thé
gia ting twong ddi, va két qua 13, c6 thé c6 khuynh huéng gia ting d6 copolyme
héa ngau nhién ctia copolyme polycacbonat va mét céc tinh chit nhu d6 bén

nhiét ma polycacbonat von co.

Céu truc "-(II),-" ma la mach polycacbonat thom la cAu trac thu dugc tir
tién polyme polycacbonat thom, va khéi lwong phén tir trung binh khéi (Mw)
ciia n6 t6t hon 1a 5000-60000, tt hon nita 1a 10000-50000, t6t nhét la
10000-40000.

Néu trong luong phan tir ctia mach polycacbonat thom 13 qué thap, cac
tinh chét ctia copolyme polycacbonat c¢6 thé bi anh hudéng déng ké boi hop phan
ddng tring hop. Mic du c6 thé ¢ kha ning cai bién céc tinh chét polyme, hiéu

qué duy tri cc tinh chat hiru ich ma vén c6 thé 1a khéng du.

Néu trong luong phan tir clia mach polycacbonat thom 1a qua cao,
copolyme polycacbonat c6 thé khong c6 kha ning dat dugce d6 chay lodng cao

trong khi van duy tri cac dic tinh hiru ich ma polycacbonat vén co.

Hill

13 d6 dai trung binh cta phan "-(I)-" ma dugc tao bsi don vi cdu

Hi”

trac c6 ngudn gbe tir hop chét diol béo. "i" 1a sb nguyén it nhit 1a 1, t6t hon 1a
1-5, tot hon nita 1a 1-3, con tot hon nita 13 1-2, tdt nhat 1a 1. N6 tré nén duoc uu

tién hon khi "1" tr& v€ gan voi 1.

Néu d6 dai trung binh cta phan "-(I)i-" thu duoc tir hop chét diol béo 1a
qué dai, d6 bén nhiét va/hodc cac tinh chat vat 1y c6 thé bi ton hai ma c6 thé lam

cho kho dat dugc hi€u qua ctia sang che.

-67-



25956

"1" 14 d6 dai trung binh cta don vi cAu trac "-[-(ID-(I);-]-" duge tao boi
mach polycacbonat thom va phin thu dugc t hop chét diol béo. "I" 1a sb

nguyén it nhét 1a 1, tdt hon 1a 1-30, tt hon nira 13 1-20, tt nhét 1a 1-10.

"k' 13 s6 nguyén tir 0 hoic 1. Tuc 13, phén "-(I);-" thu dugc tir hop chét
diol béo c6 thé c6 mach polycacbonat thom & ca hai nhanh ctia n6, hodc c6 thé
c6 mach polycacbonat thom trén chi m¢t nhanh cua nd. Trong nhiéu truong hop,

né c6 mach polycacbonat thom trén cé hai nhanh.

Trong khi ty 16 ham lugng gilta mach polycacbonat thom "-(Il)-" va
phan "-(I)i-" thu dugc tr hop chit diol béo trong copolyme polycacbonat la
khong bi gidi han cu thé, ty 18 mol gitta ("-(I)-"/"-(D)-") cua tAt ca cac phan tir
copolyme trung binh t5t hon 13 0,1-3, tbt hon nita 13 0,6-2,5, t6t nhét 1 2.

Trong khi t§ s6 "k"/"l" 1a khong bj gi6i han cu thé, ty 1& nay t6t hon 1a
2-200, tbt hon nira 12 4-100.

Theo séng ché, it nhit 70% trong lwong, tot hon 1a 80% trong lugng, t6t
hon nita 1 90% trong lwong, tét nhat 1a 95% trong luong cla cac phan tlr
polyme tinh theo tbng luong clia cdc phan tir polyme bao gbébm copolyme
polycacbonat cua sang ché ¢6 "i" ma 14 sb nguyén tir 1. N6i chung nhya hodc
polyme la thé két tu hodc tap hop clia cdc phén tir polyme cé céc céu tric va
trong lwong phan tr khéc nhau. Copolyme polycacbonat cla sang ché 1a thé két
tu hodc tdp hop cia cac phan tir polyme chira it nhét 70% trong luong 14 phén tir
polyme c6 cAu tric trong d6 mach dai polycacbonat thom ("-(I)y-") duoc lién
két v6i "-(D-" ("i"=1) ma dugc tao boi mot don vi cAu tric cb nguén gbc tir hop
chét diol béo. Khi ham lugng cta phan tir polyme trong d6 "i"=1 trong thé tap
hop 13 thap hon 70% trong luong, ty 1€ giita cac hop phin ddng tring hop ting
1én. K&t qua 13, c4c tinh chit ctia polyme c6 thé d& dang bi anh hudng béi cac
hop phin dong tring hop, ma khién cho khé duy tri cdc tinh chit t6t ma

polycacbonat von co.

Ty 18 gitta cac phan tit polyme c6 "i"=1 trong copolyme polycacbonat co

thé dugc phén tich bing cach tién hanh phén tich 'H-NMR cua copolyme
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polycacbonat.
(4) Déu hiéu (b)

Theo séng ché, ham luong don vi cAu trac c6 cong thirc chung (1) 1a
1-30% mol, tét hon 13 1-25% mol, t5t hon nita 13 1-20% mol tinh theo tbng

lwong ctia cac don vi cau trac cau thanh copolyme polycacbonat néu trén.

Ham luong don vi cdu tric c6 cong thie chung (IT) 1a 99-70% mol, tbt
hon 13 99-75% mol, t6t nhét 13 99-80% mol, tinh theo tbng luong clia cac don vi

cAu trac ciu thanh copolyme polycacbonat néu trén.

Khi ty 1& giita don vi cAu trac c6 cong thirc chung (I) 1& qua nhd,
copolyme polycacbonat ¢ thé khong c6 kha ning thdéa mén céc tinh chit vé

trong luong phén tir cao va do chay lodng cao.

Khi ty 1€ gilta don vi c4u tric c6 cong thire chung (1) 1a qua 16n, céc tinh
chét tuyét voi nhu do bén vat ly va do bén nhiét ma nhua polycacbonat thom

von c6 thé bi mat di.

Copolyme polycacbonat cta sang ché c6 thé chira cac don vi chu tric
khac thu duoc tir cac hop phin ddng tring hop khac nam trong pham vi cuia sang
ché. Tuy nhién, mong mudn 13 copolyme polycacbonat cua sing ché bao gébm
1-30% mol (tét hon 1a 1-25% mol, tt hon nita 1a 1-20% mol) 13 don vi c4u triic
¢6 cong thic chung (I) va 99-70% mol (t8t hon 13 99-75% mol, tot nhat 1a
99-80% mol) 1a don vi cdu triic c6 cdng thirc chung (II).

(5) Déu hiéu (c)

Copolyme polycacbonat cliia sang ché c6 tri s Q (280°C, tai trong
160kg) ma la chi sb do chay lodng nim trong khoang tir 0,02 dén 1,0 ml/s, tot
hon 13 ndm trong khoang tir 0,03 dén 0,5 ml/s, md c6 nghia 13 copolyme
polycacbonat c6 d9 chay lodng cao.

Noi chung, céc tinh chét néng chay cua nhya polycacbonat c6 thé dugc
thé hién boi "Q=K-P"", trong d6 tri s6 Q la ty 1é dong chay ra cla nhya néng

chay (ml/gidy), "K" 1a phén cong thirc phuong trinh hdi quy ma 13 bién sb doc
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14p phu thudc vao trong lugng phan tir va/hodc c4u tric ciia nhua polycacbonat,
"P" 14 tri s§ 4p sudt dugc do bing may do luu luong kidu Koka & 280°C (tai
trong: 10-160kgf) (kg/cmz),

Tri s& N 1 hé s6 do nhét cAu tric.

Khi tri s6 Q 13 qué thép, viéc dic phun cac hgp phén chinh x4c hodc céc
hop phin méng c6 thé 13 khé. Trong trudng hop nay, s& can phai tién hanh cac
bién phép khéc phuc nhu ning cao nhiét d6 dic, nhung céc vAn dé nhu sy dong
dac, ndy sinh cac chu tric khac loai hodc sy gia ting tri s6 N c6 thé phat sinh
dudi nhiét do cao.

Khi tri s6 Q 1a qua cao, viéc diic thdi va/hodc dic ép dun co thé 13 kho
do sy suy giam Ung suat néng chdy ma c6 thé gay ra su ha thdp mic khién cho
khé thu duoc san phim duc vira y. Ngoai ra, viéc dic phun c6 thé 13 kho béi sy

kéo cing ma khién cho khé thu dugc san pham dic vira y.
(6) Dau hiéu (d)

Copolyme polycacbonat cua sang ché c6 khéi luong phan tir trung binh
khéi (Mw) 1a 30000-100000, t6t hon 1& 30000-80000, tot hon nita la
35000-75000. Turc 13, copolyme polycacbonat c6 do chay lodng cao trong khi

dugc polyme hoa cao.

Khi khéi lugng phan tir trung binh khdi ctia copolyme polycacbonat 1a
qué thép, viéc duc thdi va/hogc dic ép dun c6 thé 1a khé do su suy gidm Gng
suit néng chdy ma cé thé gy ra sy ha thip murc khién cho kho thu dugc san
pham dtc vira y. Viéc duc phun c6 thé 1 khé béi sy kéo cing ma khién cho khé
thu dugc san phém dic vira y. Céc tinh chit nhu d6 bén vat ly va do bén nhiét
cua san phém dtc thu dugce c6 thé bi ton hai. Cac tinh chit nhu chiu dung mai
hitu co c6 thé ciing bi t6n hai boi sy mé& rong ving oligome.

Néu khéi lugng phén tir trung binh khéi ctia copolyme polycacbonat 1a
qua cao, viéc duc phun cac hop phén chinh x4c hodc cac hop phan méng c6 thé
13 kho ma c6 thé gy ra su gia ting thoi gian chu trinh dtc va anh hudng bat loi

dén chi phi san xuht. Do d6, s& cin phai tién hanh cac bién phéap khéc phuc nhur

-70-



25956

nang cao nhiét do dtic, nhung cac van dé nhu sy dong déc, ndy sinh cac cau truc

khéc loai hodc gia tang tri s6 N ¢6 thé phat sinh dudi nhiét do cao.
(7) Tri s6 N (chi s6 @6 nhét cdu tric)

Copolyme polycacbonat cua sang ché ¢6 chi s d6 nhét cu tric (tri sb
N) ¢6 cong thite todn hoc (1) dudi day tét hon 1 bang 1,3 hoe thép hon, tt hon
nita 1a 1,28 hodc thép hon, t6t nhét 1a 1,25 hoic thép hon:

[Céng thire toan hoc 5]
Tri s6 N=(log(Q160)-log(Q10))/(logl 60—log10) ---(1)

Trong cong thitc toan hoc (1) néu trén, Q160 la thé tich dong néng chay
trén mdi don vi thoi gian (ml/gidy) dugc do dudi cac didu kién 280°C va tai

trong 160kg.

Q10 1a thé tich dong néng chéy trén mdi don vi thoi gian (ml/gidy) dugc
do dudi cac didu kién 280°C va tai trong 10kg.

Theo séng ché, né dugc do béng cach sir dung thiét bi do do Shimadzu
Corporation san xuét, tén thuong mai "CFT-500D". Khoang chay 14 7,0-10,0mm.
C& voi phun 1a 1mm (dwong kinh) x 10mm(chiéu dai).

Chi sé d6 nhét cu triic (tri s6 N) 1a chi s6 ctia do phan nhanh ctia nhya
polycacbonat thom. Copolyme polycacbonat cuia sang ché ¢6 tri s6 N thép, ma
¢ nghia la ham luong cAu trac phan nhanh 12 thip va ham luong cau tric mach
thing 14 cao.

Trong trudng hop céc nhya polycacbonat thong thudng c6 cing Mw, ¢o
khuynh huéng 134 do chay lodng tré nén cao va tri s6 Q trd nén cao khi ham
lugng cdu tric phan nhénh hodc tri s6 N giam di. Mit khéc, trong trudng hop
copolyme polycacbonat cua sang ché, d6 chay lodng cao hoic tri s6 Q cao c6 thé

dat duoc trong khi van gitt dugc tri s6 N thép.
(8) Méi quan hé gifta Mw va tri s6 Q

Theo sang ché, Mw va tri s6 Q t6t hon 13 thda mén cdng thirc todn hoc

(2) dudi day, tot hon nita 1 théa man cong thire (3) dudi day. Tuc 1a, copolyme
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polycacbonat cua sang ché c6 thé ddng thoi cb trong lugng phan tir cao (Mw
cao) va d6 chay loang cao (tri sd Q cao). Copolyme polycacbonat ma c6 thé théa
min cong thirc toan hoc (2) hodc t6t hon 13 cong thic (3) dudi day 12 chua timg

duge biét dén.

[Cong thic toan hoc 6]

4,61 xEXP(-0,0000785xMw)<Q(ml/s) *-+(2)

4,61 xEXP(-0,0000785xMw)<Q(ml/s)<2,30xEXP(-0,0000310xMw) - - - (3)

Trong trudng hop céc nhya polycacbonat théng thuong, viéc polyme héa
cao s& lam giam d¢ chay lodng. Dé cai thién d6 chay lodng, viéc gia ting ham
lugng céc hop phan trong lugng phan tir thip & 1a can thiét. Do d6, khong dé
dang san xuét polycacbonat ddng thoi ¢ trong lugng phén tir cao va do chay

lodng cao nhu 1a tinh chét cua chinh no.

Ly do ma copolyme polycacbonat cua sang ché ¢ thé ddng thoi c6 trong
luong phén tir cao va d¢ chay lodng cao c6 thé duge cho 1a nhd cu trac phan ti
mdi cuia no.

(9) Quy trinh san xuét copolyme polycacbonat

Copolyme polycacbonat cta sang ché ¢6 thé thu dugc bang cich tién
hanh phan tng chuyén hoa este gifta polyme tring ngung c6 cAu tric c6 cong
thirc chung (II) trén day 1am don vi lap lai chinh, sau day goi la "tién polyme
polycacbonat thom", va hop chét diol béo ma tao ra cdu tric c6 cdng thirc chung

(I) néu trén dudi ap sut giam.

Copolyme polycacbonat thu dugc tir d6 co thé ddng thoi c6 trong
luong phéan tir cao va do chay lodng cao trong khi van giftt dugc céc tinh chét
tuyét voi nhu do bén va cham ma nhua polycacbonat vén co.

Dic biét, dugc uu tién la san xut copolyme polycacbonat clia sing ché
bang céach str dung hop chét polycacbonat thom dugc chin mach thoa méan céac
didu kién cu thé nhu s& duge mo ta sau day.

Khi sén xuét tién polyme polycacbonat thom c6 don vi lap lai c6 cong
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thirc chung (I), c6 kha nang sir dung (cac) hop chét da chirc ¢6 it nhét 3 nhém
chirc két hop v6i hop chét dihydroxy thom néu trén. Céc vi du duge uu tién vé
céc hop chét da chire| bao g0m hop chét c6 nhém hydroxy phenol va/hodc nhom

carboxyl.

Khi san xuét tién polyme polycacbonat thom c6 don vi 1dp lai c6 cong
thirc chung (I1), c6 kha nang str dung hop chét axit dicarboxylic két hop véi hop
chét dihydroxy thom néu trén dé san xuét polyestecacbonat. Céc vi du vé céc
hop chét axit dicarboxylic bao gdm axit terephtalic, axit isophtalic, axit
naphtalen dicarboxylic va axit 1,4-xyclohexan dicarboxylic. Pugc uu tién la cac
hop chét axit dicarboxylic dugc tham gia phan tmg duéi dang clorua axit hodc

este.

Khi san xuét polyestecacbonat, hop chét axit dicarboxylic c6 thé dugc
st dung véi luong 1a 0,5-45% mol, tdt hon nita 1a 1-40% mol tinh theo 100%
mol tdng lugng cac hop phan dihydroxy va céc hgp phan axit dicarboxylic.

Puoc uu tién 14 it nhit mot phan tién polyme polycacbonat thom néu
trén dugc chan cudi mach b%ng nhém cudi mach thu dugc tir hop chét
monohydroxy thom hodc nhém phenyl cudi mach, sau day goi 1a "nhém chan
cudi mach". Ham luong ctia cdc nhém chin cudi mach tinh theo téng lugng clia
cac nhém cudi mach tt hon 13 60% mol hozic nhiéu hon, trong d6 hiéu qua dic

biét cta sang ché c6 thé duogc thé hién rd.

Ham luong cic nhém phenyl cudi mach ma 13 ham luong cua céc
nhém chin cudi mach tinh theo téng luong cua céac don vi cAu tric cua polyme
t5t hon 14 2% mol hoic nhidu hon, tét hon nita 14 2-20% mol, tt nhét 1a 2-12%
mol. Khi ham lugng cac nhém phenyl cudi mach 13 2% mol hoic nhiéu hon,
phan Ung véi hop chit diol béo dién ra nhanh chéng, va hiéu qua dac biét cla
sang ché co thé thé hién rd rang. Ham lugng cua cac nhom chin cubi mach tinh
theo téng luong clia cdc nhém cubi mach cta polyme cé thé duge phan tich

bing phén tich 'H-NMR.

Ciing c6 thé phan tich ham lugng cac nhém hydroxy cudi mach béng

-73-



25956

cach do phd ké biang cach st dung phirc chét Ti. Him lugng cdc nhém hydroxy
cudi mach do dugc theo cach nay t6t hon 13 1500ppm hodc thép hon, t6t hon
nita 1 1000 ppm hoiic thip hon. Khi ham lugng céc nhém hydroxy cudi mach 12
cao hon pham vi trén hodc ham lugng cia cac nhém chan cudi mach 1a thép hon
pham vi trén, ¢ thé khong thu duge polyme c6 trong luong phan t du cao bing
phén Umg chuyén héa este véi hop chéit diol béo va copolyme polycacbonat thoa

man cac diu hiéu tir (a) dén (d) ciia sang ché.

Theo séng ché, "téng lugng nhém cudi mach ciia polycacbonat" hogc
"tdng lugng nhém cudi mach cua tién polyme polycacbonat thom" dugc tinh véi
gia dinh réng, vi du, téng luong cac nhom cudi mach 13 0,5mol polycacbonat

khong c6 céu triic phan nhanh hogc ¢6 cAu triic mach thing 14 1mol.

Céc vi du cua cdc nhom chén cudi mach bao g(‘A)m nhém cudi mach
phenyl, nhém cudi mach cresyl, nhém cudi mach o-tolyl, nhém cubi mach
p-tolyl, nhom cudi mach p-t-butylphenyl, nhom cudi mach biphenyl, nhém cubi

mach o-metoxycacbonylphenyl va nhom cudi mach p-cumylphenyl.

Trong sb ching, nhém cudi mach thu duoc tir hop chit monohydroxy
thom c6 diém néng chay thip ma c6 thé dugc loal b d& dang khoi hé phan tng
cuia phéan ing chuyén héa este véi hop chét diol béo 1a duge wu tién. Nhom cubi

mach phenyl hodc nhém cudi mach p-tert-butylphenyl 1a duoc vu tién hon.

Trong trudng hop trung hop phan céch, nhom chén cubi mach c6 thé
duoc dua vao béng céch st dyng tdc nhén chin cudi mach tai thoi diém tao ra
tién polyme polycacbonat thom. Céc vi du v& céc tac nhan chan cubi mach bao
gbm p-tert-butyl phenol, phenol, p-cumylphenol va phenol dugc thé alkyl mach
dai. Lugng tac nhan chin cubi mach c6 thé duoc xac dinh mot cach thich hop
theo luong du dinh ctia cdc nhom cubi mach cta tién polyme polycacbonat thom
ma 14 trong lugng phén tir mong mudn cta tién polyme polycacbonat thom, thiét

bi phan tmg can dugc st dung, cac diéu kién phan ting va tuong tu.

Trong trudng hop trung hgp néng chay, cac nhém chén cubi mach c6

thé duoc dua vao bing cach sit dung dieste cacbonat nhu diphenyl cacbonat voi
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luong du so véi hop chét dihydroxy thom tai thoi diém tao ra tién polyme
polycacbonat thom. Trong khi phu thudc vao thiét bi phan tmg can dugc st dung
va c4c diéu kién phan tng, dieste cacbonat t6t hon 1a dugc sir dung véi lugng 1a
1,00 dén 1,30 mol, tdt hon nita 1a 1,02 dén 1,20 mol trén mdi mol hop chét
dihydroxy thom, nho d6 c6 thé thu dugc tién polyme polycacbonat thom c6 ham

luong cac nhém chdn cuoi mach da néu.

Theo sang ché, t6t hon 1a st dung polyme tring ngung duoc chin cudi
mach thu dugc bing phan tng chuyén hoa este giita hop chét dihydroxy thom va

dieste cacbonat 1am tién polyme polycacbonat thom.

Lién quan dén trong lugng phén tir cua tién polyme polycacbonat thom,
duge wu tién 13 khdi luong phéan tir trung binh khéi (Mw) 13 ndm trong khoéng
fr 5000 dén 60000, tdt hon nita 13 ndm trong khoang tir 10000 dén 50000, ot
nhét 13 ndm trohg khoang ttr 10000 dén 40000.

Khi st dung tién polyme polycacbonat thom cé trong lwong phan tir
thip hon pham vi trén, &nh hudng cua hop phan ddng tring hop 1én c4c tinh chét
cua copolyme thu dugc ¢ thé 13 nghiém trong. Mic du ¢6 thé c6 kha ning cai
bién c4c tinh chit polyme, hidu qud duy tri cic tinh chat hiru ich ma

polycacbonat vén c6 thé 13 khong du.

Khi st dung tién polyme polycacbonat thom c6 trong lugng phén tir
cao hon pham vi trén, vi tién polyme polycacbonat thom ty n6 da c6 do nhot cao,
c6 thé cAn phai tién hanh san xuét tién polyme dudi cac diéu kién nhiét do cao
va ap dung viéc nghién cét cao trong thoi gian dai, hodc co th8 can phai tién
hanh phan tmg véi hop chét diol béo dudi cac diéu kién nhiét dd cao va dp dung
viéc nghién cat cao trong thoi gian dai, ma co thé 13 khéng mon mudn dé thu
duogc copolyme polycacbonat c6 d6 chay lodng cao trong khi van duy tri c4c tinh

chét hitu ich cta polycacbonat thom.

Theo sang ché, tién polyme polycacbonat thom dugc chin cudi mach
néu trén dugc cho phan ung véi hop chét diol béo trong su c6 mit cua chét xuc

tac chuyén hoa este dudi 4p suat gidm, nho d6 viéc polyme hoa cao co thé dat
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duoc nhanh chéng dudi céc didu kién diu nhe. Tic 13, phan Gng gitta hop chat
diol béo va tién polyme polycacbonat thom c6 thé dién ra nhanh hon phan ung
tao ra don vi polycacbonat béo nho phan Ung chuyén hoa este sau phan ung cét

mach tién polyme polycacbonat thom béi hop chat diol béo.

Két qua 13, cac phan tir polyme c6 don vi cAu tric ¢6 ngudn gbce tlr hop
chét diol béo trong d6 do dai mach "i" trong cong thire (IIT) trén day 1a 1 ("i"=1)
duogc san xuét voi lugng 16n hon céc phén tir polyme cé don vi chu tric co
ngudn gbc tir hop chét diol béo trong d6 @6 dai mach "i" 1a 2 hodc nhiéu hon, va
do d6, c6 thé thu dugc copolyme polycacbonat c6 ham lugng cuc 16n cac phén

tir polyme c6 "i"=1.

Thém chi copolyme polycacbonat c6 don vi clu triic c¢6 cong thic (1)
va don vi clu trac c6 cong thire (IT) v6i cung ty 18 nhu sang ché 12 da duoc biét
tlr trude, copolyme polycacbonat chira céc phan tir polyme c¢6 don vi cAu trac
trong d6 "i"=1 trong cong thirc (III) trén véi ty 1& cuc 16n la khong thé thu dugc
bing phuong phép phan tmg hop chét dihydroxy thom, hgp chat diol béo va hop
chét tao lién két cacbonat mot cach ddng thoi. Copolyme polycacbonat chira cac
phén ti polyme c6 don vi cAu trac trong d6 d6 dai mach "i" trong cong thire (III)
trén voi ty 16 thap 1a polyme ¢ tri s6 N hogc d6 phan nhanh cao, ma cd thé c6
khuynh hudng xuét hién cac van d& nhu doéng dic, su tdn hai vé mau séc va do

bén vat Iy nhu do bén va cham va chdng nirt tmg suét.

Copolyme polycacbonat thu duoc bing cach cho tién polyme
polycacbonat thom dugc chén mach phéan ng véi hop chét diol béo trong su c6
miit ctia chét xuc tac chuyén hoa este duéi ap sudt giam theo sang ché 6 tri s6 Q
cao trong khi cé trong lugng phan tir cao, va t6t hon nita 13, ¢6 tri s& N thap.
Ngoai ra, ham lugng ct don vi ¢d céc chu triic khac loai ma c6 thé gdy ra céc tac
dong khong t6t dbi voi sang ché co th8 dugc giam dén mic cuc nhd. Pon vi ¢6
cac ciu tric khac loai & ddy c6 nghia la don vi diém phan nhanh hoic tuong tu
ma polycacbonat thu dugc béng cach tring hop néng chay thong thuong thuong
chira v6i ty 1€ cao. Cac vi du vé céc don vi ¢6 céc cu tric khac loai bao gbém

cac hop chét ¢6 cac chu tric duge thé hién dudi day, nhung khéng chi giéi han &
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chung. Trong céc cong thiurc ciu tao dudi day, (Ry)p, (Ry)q va X 1a gidng nhu
dugc thé hién & cong thire (IT) trén ddy. "Y" 1a nguyén tir hydro, nhém phenyl,

nhém metyl, cau triic ctia cong thire (IT) hodc tuong tu.

4 @-0 0 ey
% «}0 6)1 ey

Céac vi du c6 thé dung duoc vé cac hop chét diol béo ma tao ra cau tric
c6 cdng thire (I) néu trén dugc cho phan tmg véi tién polyme polycacbonat thom

bang phan tmg chuyén hoa este 1a giéng nhu néu trén.

Luong hop chét diol béo can duoc st dung theo sang ché tét hon 12
0,01 dén 1,0 mol, t&t hon nita 1 0,1 d&n 1,0 mol, con tét hon nita 1a 0,2 dén 0,7

mol trén mdi mol tong lwgng nhém cudi mach ciia tién polyme polycacbonat
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thom.

Khi st dung hop chit diol béo c6 diém néng chay twong ddi thip,
lugng du c6 thé dugc bd sung dé dap tng kha ning ma phan hop chét diol béo
¢ thé duoc loai bé khoi hé phan (mg béi sy bay hay ma khong tham gia vao

phéan mg theo céc diéu kién phan ung.

Vi du, cic hop chit diol béo c¢6 didm néng chay thip nhu
1,4-xyclohexandimetanol (diém néng chay: 283°C), p-xylylenglycol (diém noéng
chay:288°C), m-xylylenglycol (dim noéng chay:290°C) va polycacbonat diol c6
thé duoc bd sung véi lugng t6i da 1a 50mol trén mdi mol téng lugng nhém cubi
mach cua tién polyme polycacbonat thom sao cho ham lugng don vi chu trac co
ngudn gdc tlr hop chét diol béo trong copolyme polycacbonat thu dugc tré nén

ndm trong pham vi dy dinh.

Khi lugng hop chét diol béo can dugc st dung 13 quéa 16n vugt qua
pham vi trén, ty 1¢ hop phin ddng tring hop c6 thé ting 1én va anh huéng cia
don vi cAu tric c6 cong thire (I) thu duge tir hop chét diol béo ma 13 hop phan

ddng trung hop 1én céc tinh chét polyme c6 th8 trd nén déng ké.

Mic du c6 thé 1am cho c6 kha ning cai bién céc tinh chat polyme, s€
khong duoc wu tién vé mit hiéu qua duy tri cac tinh chat hiru ich ma nhua

polycacbonat thom vén co.

Khi lugng hop chét diol béo can dugc sir dung 13 qua nhé ngoai pham
vi trén, trong lugng phén tir cao va d9 chay lodng cao cé thé 13 khéng c6 higu

qua ma sé& khong dugc uu tién.

Duoc uu tién la cac vat liéu khoi dau dé duoc st dung dé san xudt
copolyme polycacbonat cua sang ché nhu hop chit dihydroxy thom, hop chét
diol béo va hop chét tao lién két cacbonat 1 c6 do tinh khiét hoa hoc cao.

C6 thé tién hanh san xuét bing cach st dung céc san phim thuong mai
hodc céc vat liéu c6 muc tinh khiét héa hoc cao dé sir dung cong nghiép. Khi st
dung vét lidu c6 do tinh khiét thép, tuy nhién, san phim thu duge tlr d6 c6 thé

chira cac san phdm phu thu dugc tir céc tap chét va/hodic cac chu triic khung
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khac loai, ma c6 thé gay ra cac vin d& nhu nhuém mau dang ké polyme va/hoc
sén phdm dtc thu duoc, sy tdn hai céc tinh chit khac nhau nhu d6 bén nhiét va
d6 bén vat 1y khién cho khé giit dugc cic tinh chét hiu ich ma nhya

polycacbonat von cé.

Do tinh khiét héa dwoc wu tién ciia hop chét diol béo la 70% hodc
nhiéu hon, t6t hon nita 12 80% hodc nhiéu hon, t&t nhit 1a 90% hozc nhiéu hon.
Do tinh khiét hoa hoc dugc wu tién cia hop chét tao lién két cacbonat nhu
diphenylcacbonat 1a 80% hozc nhidu hon, t6t hon nita 1a 90% hodc nhiéu hon,
t6t nhat 13 95% hodc nhiéu hon. D6 tinh khiét hoa hoc duoc wu tién ctia hop chit
dihydroxy thom 13 90% hoc nhiéu hon, tt hon nita 1a 95% hozc nhiéu hon, t6t

nhét 13 99% hodc nhiéu hon.

Khi né6 12 hop chét c6 cong thirc dudi dy nhu BPEF, chi tiét vé cac tap
chit chira trong vét liéu khoi dau chira hop chat diol béo lam thanh phén chinh
va hop chat ma c6 thé 1am suy giam d6 tinh khiét héa hoc ciia n6 s& duge mo ta
dudi day.

Hop chét diol béo:

—/ -
CH,

|
X O.Q T Lien két truc tiép

CHy

Céc vi du vé céc tap chét chta trong vat liéu khoi dau chira hop chét
diol béo néu trén lam thanh phan chinh va tap chét ma c6 thé lam giam do tinh

khiét hoa hoc ctia né bao gdm céc hop chit sau day:

Céc tap chét:
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Mong mudn 13 ham lugng céc tap chét c6 cac chu tric trén 12 30% hodc
it hon, tot hon 13 20% hoic it hon, tot hon nita 1a 10% hodc it hon tinh theo vét

liéu khoi dau chira hop chat diol béo néu trén 1am thanh phan chinh.

Ngoai ra, vat liéu khéi dAu c6 thé cling chira cac tap chét khac véi ca
tap chét 1am giam d¢ tinh khiét héa hoc néu trén, nhu clo, nito, bo, cac kim loai
kiém, céc kim loai kiém thd, cac kim loai nhe va céac kim loai ndng. Mong mudn
14 cic ham luong clo, nito, bo, céc kim loai kiém, céc kim loai kiém thd, cac kim

loai nhe va cac kim loai ndng 1a thap.

Cac vi du v& cac kim loai kiém néu trén bao gém lithi, natri, kali,
rubidi, xeri va cdc mudi hodc cac dan xuét ctia ching. Céc vi du vé céc kim loai
kiém thd néu trén bao gém berili, magié, canxi, stronti, bari va cic mubi hoic
céc dan xuét cia chung. Céc vi du v& céc kim loai nhe néu trén bao gom titan,
nhdm va cac mudi hodc céc dan xuét ciia chiing.

Cac vi du vé cac kim loai ning néu trén bao gdbm vanadi, crom,
mangan, s&t, coban, niken, déng, kém, gali, germani, niobi, molypden, ruteni,
rodi, paladi, bac, catmi, indi, thiéc, antimon, tantali, vonfram, osimi, iridi, platin,
vang, tali, chi, bimut, asen, selen, telua, va céc mudi hodc cac dan xuét cua
ching.

Puogc wu tién 14 ham lugng cua cac tap chét nay 13 thap déi voi tat ca
céc vat lidu khéi dau.

Céac ham lugng cua céc tap chit chtra trong hop chit diol béo 1a nhu
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sau.

Ham luong clo 1a 3 ppm hodc thip hon, t5t hon 13 2 ppm hoic thap hon,

t6t hon nita 14 1 ppm hodc thip hon.
Ham luong nito 14 100 ppm hodc thip hon.

Ham lugng céc kim loai kidm, cac kim loai kiém thd, titan hodc céc
kim loai nang (cu thé 13, sit, niken, crom, k&m, déng, mangan, coban, molypden,
thiéc) 14 10 ppm hodc thip hon, t6t hon 14 5 ppm hogc thap hon, t&t hon nita 1a 1
ppm hosc thap hon.

Céc ham lugng cua cac tap cht chtra trong céc vat liéu ban dau khéc

nhu hop chat dihydroxy thom va hop chét tao lién két cacbonat 1a nhu sau:

Ham luong clo 1a 2 ppm hodc thdp hon, t6t hon 13 1 ppm hodc thap hon,
t5t hon nita 12 0,8 ppm hodc thip hon.

Ham lugng nito 14 100 ppm hodc thip hon.

Ham Iugng céac kim loai kiém, cac kim loai kidm thd, titan hodc cac
kim loai ndng (cu thé 13, sét, niken, crom, k&m, déng, mangan, coban, molypden,
thiéc) 14 10 ppm hoic thip hon, t&t hon 13 5 ppm hodc thap hon, t5t hon nita 13 1
ppm hoac thap hon.

Khi ham luong céc hop phan kim loai 13 16n, sy gia ting tbc d6 phan
tng nho hoat tinh xdc tac, hodc ngugc lai, sy tdn hai kha ning phan ng c6 thé
xay ra. Két qua 13, phan tmg duoc cho 1a c¢6 thé bi kim ham dé dién ra phan tng
phy, ma co thé lam gia ting cic c4u trac phan nhénh dugc tao- ra mot cach ty
nhién hodc lam tang tri s6 N ngoai mong doi. Hon nita, cac vAn dé nhu su
nhudm mau déng ké ctia polyme va/hodc san phdm duc thu duge, su tén hai céac

tinh chit nhu do bén nhiét c6 thé xay ra.

Nhiét do ctia phan ung chuyén héa este gitra tién polyme polycacbonat
thom va hop chét diol béo tét hon 13 nim trong khoang tir 240°C dén 320°C, t6t
hon nita 1a 260°C dén 310°C, tSt nhét 14 270°C dén 300°C.

Do giam ap suit tét hon 1a ndm trong khoang tir 13 kPa (100 torr) hogc
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thip hon, t&t hon nita 13 ndm trong khoang tr 1,3 kPa (10 torr) hodc thip hon,
con tdt hon nita 14 ndm trong khoang tir 0,67 kPa dén 0,013 kPa (tir 5 torr dén
0,1 torr).

Céc vi du vé cac chat xdc tic hgp chat bazo dé duoc st dung cho
chuyén hoa este cia sang ché bao gom céc hop chat kim loai kiem va/hodc cac

hop chét kim loai kidm thd, va céc hop chit chia nito.

Céc vi du duoc uu tién cua cac hop chét kim loai kiém va/hodc cac hop
chit kim loai kiém thd bao gém c4c mudi axit hitu co, cac mudi vé co, oxit,
hydroxit, hydrua, alkoxit, amoni hydroxit béac bbn va cac mudi cia chiing va céc
amin cta cac kim loai kiém va c4c kim loai kidém thd. Mdii hop chét ndy c6 thé
duge sir dung mot cach doc 1ap hodc hai hodc nhiéu trong s6 chiing c6 thé dugc

stt dung két hop véi nhau.

Céc vi du v& céc hop chét kim loai kiém bao gdm natri hydroxit, kali
hydroxit, xeri hydroxit, lithi hydroxit, natri hydro cacbonat, natri cacbonat, kali
cacbonat, xeri cacbonat, lithi cacbonat, natri axetat, kali axetat, xeri axetat, lithi
axetat, natri stearat, kali stearat, xeri stearat, lithi stearat, natri boron hydrua,
natri phenylborat, natri benzoat, kali benzoat, xeri benzoat, lithi benzoat, dinatri
hydrophosphat, ~dikali hydrophosphat, dilithi hydrophosphat, dinatri
phenylphosphat, mudi dinatri cia bisphenol A, mudi dikali cta bisphenol A,
mudi dixeri ctia bisphenol A va mudi dilithi ctia bisphenol A, mudi natri clia

phenol, mudi kali ctia phenol, mudi xeri ctia phenol, muoi lithi cua phenol.

Céc vi du vé& céc hop chat kim loai kidm thd bao gdm magié hydroxit,
canxi hydroxit, stronti hydroxit, bari hydroxit, magié hydro cacbonat, canxi
hydro cacbonat, stronti hydro cacbonat, bari hydro cacbonat, magié cacbonat,
canxi cacbonat, stronti cacbonat, bari cacbonat, magié axetat, canxi axetat,
stronti axetat, bari axetat, magié stearat, canxi stearat, canxi benzoat va magié

phenylphosphat.

Céc vi du vé cac hop chat chira nito bao gom céc amoni hydroxit bac

bdn chita cac nhom alkyl va/hodc cac nhém aryl nhu tetrametyl amoni hydroxit,
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tetraetyl amoni hydroxit, tetrapropyl amoni hydroxit, tetrabutyl amoni hydroxit
va trimetylbenzyl amoni hydroxit; cdc amin bic ba nhu trietylamin,
dimetylbenzylamin va triphenylamin; cdc amin bdc hai nhu dietylamin va
dibutylamin; cdc amin bic mdt nhu propylamin va butylamin; cac imidazol nhu
2-metylimidazol, 2-phenylimidazol va benzoimidazol; va bazo hodc mubi bazo
nhu amoniac, tetrametyl amoni bohydrua, tetrabutyl amoni bohydrua, tetrabutyl

amoni tetraphenylborat va tetraphenyl amoni tetraphenylborat.

Lién quan dén chit xic tic chuyén hoa este, tot hon la cdc mudi kém,
thiéc, ziriconi hodc chi ¢ thé dugc sir dung. Moi trong s6 chiing c6 the duge st
dung mét cach doc 1ap hozc hai hodc nhiéu trong so ching c6 the dugc st dung

két hop véi nhau.

Céc vi du vé céc chét xdc tac chuyén hoa este bao gém kém axetat,
kém benzoat, kém 2-etylhexanoat, thiéc clorua (II), thiéc clorua (IV), thiéc
axetat (I), thiéc axetat (IV), dibutyltin dilaurat, dibutyltin oxit, dibutyltin
dimetoxit, ziriconi axetylaxetonat, ziriconi oxyaxetat, ziriconi tetrabutoxit, chi

axetat (II) va chi axetat (IV).

Céc chét xtic tac tén c6 thé duogc st dung véi lugng 12 t5t hon 1a 1x10”
dén 1x10 mol, tét hon nita 1a 1x107 dén 1x10”° mol trén mol téng lugng cc

hop chét dihydroxy.

Theo sang ché, nho phan Ung chuyén hoa este giita tién polyme
polycacbonat thom va hop chét diol béo, khdi luong phan tir trung binh khéi
(Mw) cua nhya polycacbonat thom sau phan ung c6 thé dugc tang 1én tot hon 13
5000 hodc nhiéu hon, t6t hon nita 13 10000 hozic nhiéu hon, con tdt hon nira 1a
15000 hodc nhidu hon so véi khéi luong phan tir trung binh khdi (Mw) ciia tién
polyme polycacbonat thom.

Loai thiét bi phan tmg hodic v4t liéu binh 12 khong bi gi6i han cu thé va
thiét bj bt ky trong s6 cac thiét bi da biét c6 thé dugc st dung. Phuong phép bat
ky trong s6 trung hop lién tuc hodc tring hop gian doan cé thé dugc st dung.

Thiét bi phan tmg duoc sir dung dé tién hanh phan Gmg néu trén c6 thé 1a binh
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phan tng thang dimg dugc trang bi cénh neo, bd phén ddy Maxblend, 14 duy
bang hinh xo0én dc hoic twong tu, hodc c6 thé 13 binh phan tmg ndm ngang dugc
trang bi canh mai chéo, canh ludi, canh dang mit kinh hodc twong tu, hodc c6
thé 1a may ép dun duoc trang bi chan vit. Ngoai ra, mong muén 14 st dung thiét
bi phan Ung trong dé cac thiét bi néu trén duoc két hop mot cach thich hop véi
nhau khi xét dén d6 nhét ctia polyme. Mong muén hon 12 st dung thiét bi phan
ung dugc trang bi chan vit c6 hiéu qua khudy ngang t6t va bo phan c6 kha ning
1am viéc véi 4p suét giam.

Con dugc mong mudn hon 14 sir dung may ép dun hai truc hogc binh

phan tmg ndm ngang c6 gin polyme va 13 thong.

Lién quan dén vat lidu cua thiét bi, mong mubn 13 str dung vat liéu ma
khong 4nh hudng dén tong mau cla polyme nhu thép khong gi dugc chon tir
SUS310, SUS316, SUS304 hodc twong tu, niken va s&t nitrit. Ngoai ra, viéc xu
ly danh béng, viéc xtr ly danh bong bing dién va/hodc ma kim loai nhu ma crom

c6 thé dugc st dung cho mit trong cua thiét bi ma 14 noi tiép xtic véi polyme.

Theo sang ché, chét khir hoat hoa chét xtc tic cb thé dugc bd sung vao
polyme dugc polyme héa cao trong quy trinh polyme héa cao néu trén. Noi
chung, mong muén 14 sir dung phuong phép bd sung cac vt lidu axit da biét vao
chét xtc tac khir hoat tinh. Cac vi du vé céc vat lidu axit bao gém axit sulfonic
thom nhu axit p-toluensulfonic, cic este ciia axit sulfonic thom nhu butyl
p-toluensulfonat, cac halogenua hiru co nhu clorua axit stearic, clorua axit
butyric, benzoyl clorua va clorua axit toluensulfonic, alkyl sulfat nhu dimetyl

sulfat va cac halogenua hitu co nhu benzyl clorua.

Sau khi khir hoat héa chit xtc tic, quy trinh trong d6 loai bd cac hop
chét c6 diém soi thip trong polyme bang cach khir khi dudi 4p sudt giam nam
trong khoang tu 0,013 dén 0,13 kPa (tr 0,1 torr dén 1 torr) & nhiét do nam trong
khoang tir 200°C dén 350°C. P6i véi quy trinh nay, tot hon 1a binh phan tng
ndm ngang dugc trang bi canh khudy c6 kha ning 1am méi bé mit tuyét voi nhu
canh mai chéo, cénh lu6i va canh dang kinh hodc thiét bi bay hoi mang méng
dugc str dung.
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Theo sang ché, céc chét phu gia khic nhau nhu chit 1am bén nhiét, chat
chéng oxy hoa, chit mau, cac tic nhan ting cuong nhudm mau, cac chét don,
céc chit hép thu tia tir ngoai, chét 1am tron, cac chit d& khuon, cac chét tao nhan
két tinh, cac chat dan hdi, cac chit cai thién tinh chay va cac chét chéng tinh

dién c6 thé duoc bd sung vao polyme.

Céc chét phy gia nay c6 thé dugc tron véi nhua polycacbonat theo
phuong phép théng thuong. Vi dy, phuong phép trong d6 cac hop phén dugc
tron phan tan bang may tron nhanh nhu mdy tron nhao, may tron Henschel, méy
tron kiéu bing va may siéu trdn, va sau do hdn hop dugc 1am néng chay va nhao
tron bing may ép dun, may tron banbury, mdy nhao tron con lén hodc tuong tu

¢6 thé duge st dung mot cach thich hop.

Thong thudng, viéc danh gid mau séc cta nhua polycacbonat thom
duoc thé hién theo tri s6 YI. Nhya polycacbonat thom mach nhéanh thu dugc
bing cach tring hgp phan cach thudong co tri s6 YI la 0,8-1,0. Nhya
polycacbonat thom dugc polyme héa cao thu duge bang céach tring hgp néng
chay thuong co tri s6 Y1 1 1,7-2,0 do su tdn hai chét lwong trong qua trinh sén
Xuét.

Copolyme polycacbonat thu dugc theo sang ché c6 tri s6 YI tuong

duong v6i nhya polycacbonat thom thu dugc bang céach tring hop phén céch, va

khong thiy c6 su tdn hai mau séc.
II. Quy trinh sén xuét nhua polycacbonat thom duge polyme hoa cao

Quy trinh san xuét nhua polycacbonat thom dugc polyme hoéa cao cia
sang ché bao gdm quy trinh polyme hoéa cao trong dé polycacbonat thom dugce
cho phan tmg véi hop chét diol béo ma 12 hop chét diol béo phan nhanh hogc
hop chét diol béo kiéu cacbonat ¢ cAu trac cu thé duge chon tir cac hop chét
diol béo néu trén trong su c6 mét cua chit xuc tac chuyén hoa este dé 1am ting

trong lugng phan tir.
(1) Hop chét diol béo
Hop chét diol béo mach nhanh dé duogc sir dung cho quy trinh san xuét
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nhua polycacbonat thom dugc polyme hoa cao cua sang ché 13 hop chit c6 cong

thac (gl) dudi day:

HO < T) OH e e e {gl)

Trong cong thic (g1) trén, mdi Ra va Rb doc 14p la nguyén tir hydro,

nhém alkyl mach thang hoic mach nhanh c6 1-12 nguyén tir cacbon hodc nhém
phenyl. Ra va Rb co6 thé 1a gidng nhau hodc khac nhau. "m" 1a sb nguyén tir 1-30,

t5t hon 12 2-8, t6t hon nita 14 2-3.

T4t hon 13, mdi Ra va Rb trong cong thic (gl) doc 1ap la nguyén tir
hydro hodc nhém alkyl mach thing hozc mach nhanh c6 1-5 nguyén tir cacbon.
Tét hon nita 13, mbi Ra va Rb trong cdng thire (g1) doc 14p 1a nhom alkyl mach
théng ho#c mach nhanh c6 1-4 nguyén tir cacbon. Cac vi du duoc uu tién nhét
ctia Ra va Rb bao gébm nhém metyl, nhém etyl, nhém propyl, nhém n-butyl va
nhom i-butyl.

Céc vi du duoc wu tién cua hop chét diol béo c6 cong thirc (gl) bao
gdm hop chét c¢6 cong thic (g2) dudi ddy. Trong cong thic (g2), Ra va Rb la
gidng nhu trong cong thie (g1). "n" 1a sd nguyén tir 1-28, t6t hon 1a 1-6, tot hon

nita 1a 1-3, tot nhat 1a 1.

Tét hon 13, mdi Ra va Rb trong cong thirc (g2) doc lap la nguyén tir
hydro hodc nhém alkyl mach thing hodc mach nhanh cé 1-5 nguyén ti cacbon.
T4t hon nita 13, mdi Ra va Rb trong cong thirc (g2) doc 1ap 1a nhom alkyl mach
thing hodc mach nhénh c6 1-4 nguyén tir cacbon. Céc vi du duoc uu ti€n nhét
cia Ra va Rb bao gébm nhém metyl, nhém etyl, nhom propyl, nhém n-butyl va
nhom .i-butyl.
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HO™ T~OH

Rb/n (g2)

Céc vi du dugc uu tién cua hop chét diol béo c6 cong thire (g2) bao
gdm hop chét ¢6 cong thirc (g3) dudi day. Trong cong thuc (g3), Ra va Rb la
gidng nhu trong cdng thue (gl).

Ra
HO OH e .. (g3)

Rb

Tét hon 13, mdi Ra va Rb trong cdng thirc (g3) doc 1dp la nguyén ta
hydro hodc nhém alkyl mach thing hozc mach nhanh c6 1-5 nguyén tir cacbon.
Tét hon nita 13, mdi Ra va Rb trong cdng thic (g3) doc 1ap 1a nhom alkyl mach
thing hodc mach nhanh c6 1-4, t5t nhat 1a 2-4 nguyén tir cacbon. Céc vi du duge
wu tién nhét ctia Ra va Rb bao gdm nhém metyl, nhém etyl, nhom propyl, nhom
n-butyl va nhém i-butyl. Cac vi du dugc uu tién hon cua Ra va Rb bao gdom

nhém etyl, nhém propyl, nhom n-butyl va nhoém i-butyl.

Céc vi du v& céc hop chét diol mach nhanh béo bao gom
2-butyl-2-etylpropan-1,3-diol, 2,2-diisobutylpropan-1 ,3-diol,
2-etyl-2-metylpropan-1,3-diol, 2,2-dietylpropan-1,3-diol,
2-metyl-2-propylpropan-1,3-diol, propan-1,2-diol, propan-1 ,3-diol, etan-1,2-diol
(1,2-etylenglycol), 2,2-diisoamylpropan-1,3-diol va 2-metylpropan-1,3-diol.

Céc vi du dugc uvu tién nhat trong sd céc hop chét diol béo néu trén bao
gbm 2-butyl-2-etylpropan-1,3-diol, 2,2-diisobutylpropan-1,3 -diol,
2-etyl-2-metylpropan-1,3-diol, 2,2-dietylpropan-1,3 -diol va
2-metyl-2-propylpropan-1,3-diol.
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Ngoai ra, hop chét diol béo kiéu cacbonat c6 cdng thuc (g4) dudi day
c6 thé cling duoc st dung cho quy trinh san xuét nhya polycacbonat thom duoc

polyme hoa cao cta sang ché:

HO——R e G —— O~ ~R——OH « -+ (g4)
n

Trong cong thire (g4), R 12 nhém hydrocacbon héa tri hai dugc chon tu

nhém bao gom céc cau tric sau:

m=3~20

CHy—— Cl
H. H:
Hz H2 __CZ c!_
——C c— H,C CHy—
CHy /

Trong cong thire (g4), R tot hon 1a nhém hydrocacbon héa tri hai dugc
thd hién boi —(CHy),- trong d6 "m" 1a s6 nguyén tir 3-20, t0t hon nira 1a 3-8,
hodc nhom hydrocacbon hoa tri hai dugc thé hién boi -CH,-C(CH;),-CH,-. "n"
la s& nguyén tir 1-20, tét hon 1a 1-3, tét hon nita la 1-2, tot nhat 1a 1. Cc vi du
v& hop chét diol béo kiu cacbonat bao gdm

bis(3-hydroxy-2,2-dimetylpropyl)cacbonat.
(2) Polycacbonat thom

Polycacbonat thom dé duoc st dung cho quy trinh san xuat nhua
polycacbonat thom dugc polyme héa cao cua sang ché 13 polyme tring ngung

c6 chu tric ¢6 cong thirc chung (ID) trén déy dudi dang don vi lap lai chinh ma la
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tién polyme polycacbonat thom.

Quy trinh san xuft cta sing ché bao gdm quy trinh trong do tién
polyme polycacbonat thom dugc cho phan g v6i hop chét diol béo c6 céc cau
trac cb cong thirc bat ky trong s6 cac cong thic (gl)-(g4) dudi ap sudt giam.
Theo sang ché, c6 thé thu dwgc nhya polycacbonat thom cé wu diém cia
polycacbonat mach théng va dugc polyme hoa cao bang céch sir dung tac nhan
lién két ma cho phép c6 trong lugng phan tir cao va do chay lodng cao, va cling
c6 d6 bén nhiét duoc cai thién dang ké trong khi van duy tri c4c tinh chét hitu

ich nhu d bén va cham ma polycacbonat thong thudng vbn co.

Tién polyme polycacbonat thom dé duogc str dung cho séng ché c6 thé
duoc tdng hop bang cach tring hgp phén cach hodc béng céch tring hop néng
chay. Ciing c6 thé duoc tdng hop béng cach tring hop pha ran hodc trung hop
16p moéng. Cling c6 thé 1a polycacbonat téi sinh duge thu hdi tir c4c san pham da
st dung nhu céc san phdm dbc dang dia d3 sir dung. Céc polycacbonat ndy c6
thd dugc tron véi nhau dé st dung duéi dang tién chét polyme trudc khi phan
tmg polyme hoa cao. Vi du, nhya polycacbonat thu dugc béng céch trung hgp
phén céach cé thé dugc trén voi nhua polycacbonat thu dugce bang cach tring
hop néng chay. Hodc nhya polycacbonat thu duogc bang cach tring hop nong
chay hodc trung hop phén céch ¢ thé dugc tron véi polycacbonat ti sinh dugce

thu hdi tir cac san phim duc dang dia dd sir dung va tuong tu.

Tién polyme polycacbonat thom trong sang ché c6 thé cling dugc mo ta
13 san phdm tring ngung c6 don vi san phdm phan tmg ctia hop chit dihydroxy

thom c6 hop chét tao 1ién két cacbonat 1am don vi lzip lai chinh.

Do dé, tién polyme polycacbonat thom c6 th8 thu dugc d& dang bing
phuong phéap chuyén hoa este da biét trong d6 hop chét dihydroxy thom ma tao
ra cac cu tric twong ung duge cho phan mg vdi dieste cacbonat trong su c6
mit cia chét xdc tic bazo, hoic biang phwong phép tring hop phan cach da biét
trong d6 hop chét dihydroxy thom dugc cho phéan tmg véi phosgen hodc tuong

tu trong su ¢6 mat cda tac nhan lién két axit.
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Cu thé 13 trong quy trinh cua séng ché, tét hon 13 st dung hop chat
polycacbonat thom dugc chin cudi mach thoa méin céc diu hiéu dugc dé cap
dudi day.

Khi san xuét tién polyme polycacbonat thom, cé thé st dung (cac)
nhém da chirc 6 it nhat 3 nhém chire két hop véi hop chét dihydroxy thom néu
trén. Céc vi dy duoc uu tién vé cc hop chét da chirc bao gdm hop chét c6 nhém

hydroxy phenolic va/hodc nhdm carboxyl.

Khi san xuét tién polyme polycacbonat thom, c6 thé str dung hop chét
axit dicarboxylic két hop véi hop chét dihydroxy thom néu trén d8 san xuét
polyestecacbonat. Cac vi du vé cac hop chét axit dicarboxylic bao gbm axit
terephtalic, axit isophtalic, axit naphtalen dicarboxylic va axit 1,4-xyclohexan
dicarboxylic. Pugc uu tién la cac hop chét axit dicarboxylic ndy dugc tham gia

vao phan uing & dang clorua axit hodc este.

Khi san xuét polyestecacbonat, hop chat axit dicarboxylic c6 thé dugc
sir dung véi luong 1a 0,5-45% mol, tdt hon nira 13 1-40% mol tinh theo 100%

mol tdng lwong céc hop phan dihydroxy va cac hop phén axit dicarboxylic.

Puoc vu tién 13 it nhit mot phan tién polyme polycacbonat thom néu
trén duge chin cudi mach bang nhém cudi mach thu dugc tir hop chét
monohydroxy thom ho@c nhém phenyl cudi mach, sau day goi 13 "nhém chan
cudi mach". Him luong ctia cac nhém chiin cudi mach tinh theo tdng luong cua
c4c nhém cudi mach t6t hon 13 60% mol hogc nhidu hon, trong d6 hiéu qua dic

biét ctia sang ché cé thé dugc thé hién rd rét.

Ham luong cac nhom phenyl cudi mach ma 1a ham luong cla céc
nhém chin cudi mach tinh theo tdng luong ctia cac don vi cAu tric ciia polyme
t8t hon 12 2% mol hogic nhidu hon, tét hon nita 1a 2-20% mol, tot nhat 13 2-12%
mol. Khi ham Iuong cac nhéom phenyl cudi mach 12 2% mol hoic nhiéu hon,
phan tng vai hgp chit diol béo dién ra nhanh chéng, va hidu qua dic biét cia
sang ché c6 thé thé hién rd rang. Ham lugng ctia cic nhém chin cubi mach tinh

theo téng lugng clia cdc nhém cubi mach cua polyme c6 thé dugc phan tich
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bing phép phén tich "H-NMR.

Ciing c6 thé phan tich ham lugng cac nhom hydroxy cudi mach bing
céch do phd ké bang cach st dung phuc chit Ti. Ham luong cdc nhom hydroxy
cudi mach theo phuong phép do nay t6t hon 13 1500 ppm hozc thép hon, t6t hon
nita 12 1000 ppm hodc thap hon. Khi ham lugng céc nhém hydroxy cubi mach 13
cao hon pham vi trén hodc ham lugng ctia cac nhom chédn cudi mach 13 thap hon
pham vi trén, co thé khong thu dugc polyme c6 trong lugng phén tir di cao duge

béng cach phan g chuyén hoa este véi hop chét diol béo.

Theo sang ché, "tong lugng nhom cudi mach ctia polycacbonat" hodc
"tbng lugng nhém cubi mach cia tién polyme polycacbonat thom" dugc tinh
trén gia thiét rang, vi du, téng lugng cac nhém cudi mach polycacbonat khong

¢6 céu tric phan nhanh 1a 0,5 mol hogc c6 cAu triic mach thing 13 1 mol.

Céc vi du cua cac nhom chin cudi mach bao gém nhém cudi mach
phenyl, nhém cudi mach cresyl, nhém cudi mach o-tolyl, nhém cudi mach
p-tolyl, nhom cudi mach p-t-butylphenyl, nhém cudi mach biphenyl, nhém cudi

mach o-metoxycacbonylphenyl va nhom cudi mach p-cumylphenyl.

Trong sb ching, nhém cudi mach thu dugc tir hop chit monohydroxy
thom cé diém néng chay thip ma c6 thé dugc loai bd d& dang khoi hé phan img
ctia phéan Ung chuyén hoa este véi hop chét diol béo 13 dugc uu tién. Nhém cudi

mach phenyl hodc nhom cudi mach p-tert-butylphenyl 1a duoc uu tién hon.

Trong trudng hgp tring hgp phan cach, nhém chan cudi mach c6 thé
duoc dua vao béng cach st dung tac nhan chin cudi mach tai thoi diém tao ra
tién polyme polycacbonat thom. Céc vi du vé céc tic nhan chin cudi mach bao
gdm p-tert-butyl phenol, phenol, p-cumylphenol va phenol duogc thé alkyl mach
dai. Luong tac nhan chin cubi mach c6 thé dugc xac dinh mot cach phi hop
theo lugng dinh trudc ctia cac nhom cubi mach cta tién polyme polycacbonat
thom ma la trong lugng phan tir mong mudn cia tién polyme polycacbonat thom,

thiét bi phan tmg can duoc sir dung, cc diéu kién phan (g hodc twong tu.
Trong truong hop trung hgp néng chay, cdc nhém chan cudi mach cé
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thé duoc dua vao bang cach st dung dieste cacbonat nhur diphenyl cacbonat véi
luong du so véi hop chét dihydroxy thom tai thoi diém tao ra tién polyme
polycacbonat thom. Trong khi phu thugc vao thiét bi phan tmg can dugce st dung
va céc didu kién phan tng, dieste cacbonat tot hon 1a dugc sir dung véi lugng 1a
1,00 dén 1,30 mol, tét hon nita 1a 1,02 dén 1,20 mol trén mol hgp chét
dihydroxy thom, nho do6 cé thé thu duogc polycacbonat thom théa man ham

lugng néu trén ctia cc nhom chén cudi mach.

Theo séng ché, tot hon 13 st dung polyme tring ngung dugc chin cubi
mach thu dugc bang cach phan tng chuyén hoéa este gifta hop chét dihydroxy

thom va dieste cacbonat 1am tién polyme polycacbonat thom.

Lién quan dén trong lugng phén tir cia tién polyme polycacbonat thom,
duoc wu tién 14 khéi lugng phén ti trung binh khdi (Mw) 13 ndm trong khoang
fr 5000 dén 60000, t&t hon nita 14 nim trong khoang tir 10000 dén 50000, tot
nhét 13 ndm trong khoang tir 10000 dén 40000.

Khi st dung tién polyme polycacbonat thom c6 trong lugng phén tu
cao hon pham vi trén, vi tién polyme polycacbonat thom tu n6 da c6 d¢ nhot cao,
c6 thé can phai tién hanh viéc san xuét tién polyme duédi céc diéu kién nhiét do
cao va ap dung viéc nghién cit cao trong thoi gian dai, va‘hodc c6 thé can phai
tién hanh phan tmg véi hop chét diol béo dusi cac diéu kién nhiét d cao va 4p
dung viéc nghién cét cao trong thoi gian dai.

Cu thé 13 trong quy trinh cua sang ché, t6t hon 13 st dung hop chét
polycacbonat thom dugc chdn cudi mach thao mén céc diu hiéu duogc dé cap
dudi day.

(3) Cacbonat vong

Theo séng ché, tién polyme polycacbonat thom dugc chén cubi mach
néu trén dugc cho phan tng véi hop chét diol béo trong sy ¢4 mit cla chét xic
tac chuyén héa este dudi ap sudt giam, nho d6 c6 thé nhanh chéng dat duoc sy
polyme hoda cao dudi cac diéu kién diu nhe. Ttc 13, phan tmg giita hop chét diol

béo va tién polyme polycacbonat thom dién ra nhanh hon phén Gng tao ra don vi
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polycacbonat béo bang cach phan tng chuyén hoa este sau phan tng ngit mach

clia tién polyme polycacbonat thom boi hop chét diol béo.

Theo phuong phap phan g hop chét diol béo c6 chu tric cu thé néu
trén cua sang ché, phan tng gitta tién polyme polycacbonat thom va hop chit
diol béo duoc thuc hién va ddng thoi, cacbonat vong ma 13 hop chét vong c¢6 chu
trac twong Umg véi ciu tric cta hop chit diol béo dugc tao ra dudi dang san

phim phu.

Bing cach loai bd cacbonat vong dudi dang san pham phu khéi hé
phan ung, qua trinh polyme héa cao tién polyme polycacbonat thom dién ra dé
rot cude 1a thu duoc nhua polycacbonat thom gin nhu c6 cing cdu ric nhu
homopolyme polycacbonat théng thuong nhu nhya homopolycacbonat thu duoc
tir bisphenol A.

Phuong phép san xuét dugc wu tién theo sang ché bao gdm quy trinh
polyme hoéa cao trong d6 polycacbonat thom dugc cho phan tng v6i hop chat
diol béo néu trén va quy trinh loai bo cacbonat vong trong do it nhit mot phan
cacbonat vong dugc tao ra dudi dang san pham phu bdi quy trinh polyme hoa

cao dugc loai bo khoi hé phan ung.

Quy trinh polyme hoéa cao va quy trinh loai bé cacbonat vong khong
can duoc xem 1a cac quy trinh riéng biét vé ¥ nghia vat Iy va vé mit thoi gian.
Thue té, cic quy trinh nay thuong didn ra mot cach dong thoi. Thc 13, phuong
phép san xuit dugc uu tién theo sang ché bao gdm quy trinh trong do
polycacbonat thom dugc cho phan mg v6i hop chét diol béo néu trén dé polyme
hoda cao, va déng thoi, it nhat mot phﬁn cacbonat vong duogc tao ra dudi dang san

phim phu béi phan timg dugc loai bd khoi hé phan ung.

San phAm phu cacbonat vong 13 hgp chat c6 cong thire (h1) dudi day:
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(hl)

Trong cong thirc (h1), mdi Ra va Rb doc 1ap 1a nguyén tit hydro, nhom
alkyl mach thing hodc mach nhanh c6 1-12 nguyén ti cacbon hodc nhém phenyl.
Ra va Rb c6 thé 1a gibng nhau hodc khac nhau. "m" 1a sd nguyén tir 1-30, t6t

hon 1a 2-8, t6t hon nira 13 2-3.

Tét hon 13, mdi Ra va Rb trong cdng thirc (h1) doc lap la nguyén tur
hydro hodc nhom alkyl mach thang hodc mach nhanh c6 1-5 nguyén tir cacbon.
Tét hon nita 13, mdi Ra va Rb trong cong thie (h1) doc 1ap 1a nhom alkyl mach
thing hodc mach nhanh c6 1-4 nguyén tu cacbon. Céc vi du dugc uu tién nhét
ctia Ra va Rb bao gdbm nhém metyl, nhém etyl, nhém propyl, nhom n-butyl va
nhom i-butyl.

Céc vi du dugc uu tién vé cacbonat vong c6 cong thirc (hl) bao gbm

hop chét c6 cong thirc (h2) dudi day:

o)

o)J\o
C’j C ..
LCR:/ \Rb n (h2)

Trong cdng thic (h2), Ra va Rb la gibng nhu trong cdng thirc (h1). "n"

la s& nguyén tir 1-28, tt hon 1a 1-6, tt hon nita 1a 1-3, tot nhat 1a 1.

Tét hon 13, mdi Ra va Rb trong cong thirc (h2) doc lap 1a nguyén tur
hydro hodc nhom alkyl mach thang hoic mach nhanh c6 1-5 nguyén tir cacbon,

t&t hon nira 13, nhom alkyl mach théng hoic mach nhanh c6 1-4 nguyén tu
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cacbon. Céc vi du dugc uu tién nhit cia Ra va Rb bao gbém nhém metyl, nhém

etyl, nhom propyl, nhém n-butyl va nhom i-butyl.

Céac vi du duge uu tién vé cacbonat vong c6 cong thire (h2) bao gbm
hop chét c6 cong thirc (h3). Trong cdng thirc (h3), Ra va Rb la gidng nhu trong
cong thuc (h2).

A
.

AN
Ra “Rb

(h3)

Cac vi du vé cacbonat vong néu trén bao gdm céc hgp chat sau:

L L L
KK oA LT o LY

o O O/U\O

Quy trinh cua sang ché bing cach st dung hop chat diol béo c6 cac cau
triic c6 cdng thirc bat ky trong sd cac cong thirc (g1)-(g4) cb uu diém 1a c6 thé
dat duoc su polyme hoa cao véi tdc d6 phan tmg cao so véi phuong phéap san
xuét polycacbonat thong thudng bang cach tring hop néng chay. Uu diém nay la
tuwong tu v&i nhua polycacbonat duge polyme hoa cao thu dugec phuong phap
tao polyme hoéa cao va lién két cach sir dung hop chét diol béo khac véi hop chét
diol béo (gl) hoac (g4) néu trén 1am tdc nhén lién két ma ciing dugc phét hién

bdi cac tac gia sang ché.

Tuy nhién, theo phuong phap cua sang ché bing cach st dung hop chat

diol béo c6 céc ciu tric c6 cong thirc bat ky trong so cac cong thire (gl)-(g4),
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cacbonat vong co cAu trac cu thé duoc tao ra dudi dang san phém phu. Sau khi
loai bé san pham phu cacbonat vong khoi hé phan tmg, nhya polycacbonat dugc
polyme hoa cao hau nhu c6 cung khung nhu homopolyme polycacbonat. Vi san
phim phu cacbonat vong c6 cAu tric trong mg véi hop chét diol béo used, c6
thé cho ring né 1 hop chit vong thu duge tir hop chat diol béo. Tuy nhién, co
ché phan tmg cua viéc tao ra cacbonat vong dudi dang san phim phu dong thoi

véi phan tmg polyme héa cao 1a khéng nhét thiét phai x4c dinh.

Vi du, cac co ché duogc thé hién boi cc so dd phan tmg (1) va (2) dudi
day dugc dat gid thiét nhung ching hoan toan khong dugc lam rd rang. Quy
trinh cua sang ché bang cach st dung hop chét diol béo co cac ciu triic c6 cong
thirc bat ky trong sb cac cong thic (gl)-(g4) don thuan duoc dic trung & bude
cho tién polyme polycacbonat thom phan tng véi hop chat diol béo c6 céu trac
cu thé va budc loai bod san phim phu cacbonat vong ¢ c4u tric twong tmg v6i

hop chét diol béo, va khong nhit thiét bj gidi han & co ché phan ting bat ky.

So db (1):

(0] O
n

-2ROH

s

9 9 ?
ol Lol 4O Lo oo
n n

So d6 (2):
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Khong gidng truong hop copolyme polycacbonat dugce polyme hoa cao
thu dugc theo quy trinh lién két va polyme héa cao bang cach st dung hop chét
diol béo lam tac nhén lién két, nhya polycacbonat dugc polyme héa cao thu
duoc theo quy trinh ctia séng ché bang cach sir dung hop chét diol béo cé cac
cdu triic c6 cong thirc bat ky trong sb cac cong thirc (g1)-(g4)chtra it hop phéan
dong tring hop thu duogc tir tic nhan lién két va khung polyme hau nhu 13 giéng

v61 homopolyme polycacbonat.

Vi nhya polycacbonat thom dugc polyme héa cao thu dugc bang cach
str dung hop chét diol béo néu trén hau nhu khéng chita cac hop phan dong
trung hop thu dugce tir hop chat diol béo 1am tic nhén lién két hodc véi luong
cuc ky it ngay ca néu c6 chira, nd c6 do bén nhiét cuc ky cao va la tuyét voi vé
do bén nhiét, so voi copolyme polycacbonat dugc polyme héa cao thu duoc
bing Quy trinh lién két va polyme héa bang céach st dung cac hop chét diol béo
khac lam tac nhan lién két.

Ngoai ra, trong khi hdu nhu c¢6 khung gidng v6i homopolyme
polycacbonat thu duoc theo phuong phép thong thuong, nhua polycacbonat
thom dugc polyme héa cao thu duoc bang cach st dung hop chét diol béo néu
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trén ¢6 cac tinh chit tuyét voi nhu trj s6 N thdp, ham lugng thip cic don vi cb
cac cu tric khac loai va tong mau tuyét voi, ma 1a uu diém gidng nhu wu diém
ma nhya polycacbonat dugc polyme héa cao thu dugc theo phuong phap lién két
va polyme hoéa cao bing céch sir dung céc hop chéit diol béo khéac c6. Pon vi c6
cac clu truc khac loai & day c6 nghia la don vi diém phan nhénh hodc twong tu
ma polycacbonat thu duoc bing cach tring hop néng chay thong thuong thuong
chira véi ty 1€ cao.

Cac vidu vé cac don vi ¢ céac ciu tric khac loai bao gém cac don vi
duoc thé hién trong phdn mo ta trén day lién quan dén copolyme polycacbonat

nhung khong bi gidi han cu thé & cac don vi ndy.

Trong truong hgp ma nhya polycacbonat duge polyme hoa cao thu
duoc theo quy trinh cia sang ché bing cach sir dung hop chét diol béo c6 céc
ciu tric c6 cong thic bét ky trong s6 cac cong thirc (g1)-(g4) chira hop phan
ddng trung hop thu dugc tir hop chét diol béo néu trén trong khung ctia n6, ham
luong don vi cdu triic ¢6 ngudn gdc tir hop chét diol béo néu trén t6t hon 13 1%
mol hodc thap hon, t6t hon nita 12 0,1% mol hodc thip hon tinh theo tdng lugng

ctia cac don vi cAu tric chira nhua polycacbonat dugc polyme hoa cao.

Luong hop chét diol béo can dugc st dung theo séng ché t6t hon 13
0,01 dn 1,0 mol, t5t hon nita 13 0,1 d&n 1,0 mol, con t6t hon nita 14 0,2 dén 0,7
mol trén mdi mol téng lwong nhém cudi mach cua tién polyme polycacbonat
thom.

Khi st dung hop chét diol béo ¢ diém néng chay tuong d6i thap,
lwong du ¢6 thé duoc bd sung dé bu lai kha ning mot phan hop chét diol béo ¢6
thé bi loai boé khoi hé phan tmg do bay hoi ma khong tham gia vao phan tng
theo cac diéu kién phan tng.

Vi du, cac hop chét diol béo c6 thé duge bd sung véi lugng 1én téi 50
mol,tdt hon 1én t&i 10 mol t6t hon nita 1én t6i 5 mol trén mdi mol téng luong

nhém cudi mach cia tién polyme polycacbonat thom.

Puoc uu tién 13 cac vat lidu khoi dau dé duoc sir dung dé san xuat nhya
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polycacbonat dugc polyme héa cao cia sang ché nhu hop chét dihydroxy thom,
hop chét diol béo va hop chét tao lién két cacbonat c6 do tinh khiét hoa hoe cao.

C6 thé tién hanh viéc san xuét bang cach sir dung cac san phim thuong
mai hodc cac vét liéu c6 murc tinh khiét hoa hoc binh thudng dé str dung trong
cong nghiép. Tuy nhién, khi st dung vat liéu c6 df tinh khiét thip, san pham thu
duoc tir d6 c6 thé chira cdc sén phim phu thu dugc tir céc tap chét va/hoic céc
cAu trac khung khac loai, ma c6 thé gay ra cac vAn d& nhu tdn hai déng ké dén
polyme va/hodc san phém dac thu duoge, sy tdn hai céc tinh chit nhu d6 bén
nhiét va do bén vat 1y khién cho kho gifr dwoc céc tinh chét hitu ich ma nhya

polycacbonat von co.

P tinh khiét héa hoc dugc wu tién va ham luong tap chat clia céc hop
chét diol béo 14 giéng nhu duge st dung dé san xuét copolyme polycacbonat néu
trén. Hon nita, bang cach st dung cac vét li¢u ban du c6 do tinh khiét cao hon
s& cai thién tong mau va ty 1€ luu trong lugng phén tir ma 13 chi sb thé hién viéc
s tén hai trong luong phén tir c6 thé duge kim ham nhu thé nao tai thoi diém
luru gitt nhiét tai dudi nhiét d cao.

(3) Quy trinh san xuét

Céc diéu kién cta quy trinh san xuét theo sang ché béng cach st dung
hop chét diol béo co cac c4u tric cé cdng thic bét ky trong s6 cac cong thue

(g1)-(g4) s& dugc md ta chi tiét dudi day.
(i) B4 sung hop chét diol béo

Theo sang ché bing céch st dung hop chit diol béo ¢6 céc chu tric cb
cong thirc bét ky trong sd céc cong thire (g1)-(g4), phan tng polyme hoa cao ma
la phan Umg chuyén hoa este dugc tién hanh trong binh phan tng polyme hoéa
cao bing cach bd sung hop chit diol béo vao d6 dé tron vdi tién polyme
polycacbonat thom.

Phuong phép bd sung va trén hop chét diol béo va tién polyme
polycacbonat thom 1a khong bi gii han cu thé. Trong trudng hop bang cach st
dung hop chét diol béo c6 diém néng chdy twong d6i cao nhu 240°C hodc cao

-99-



25956

hon, dugc wu tién 1a nap hop chit diol béo tryc tiép vao binh phan tng polyme
héa cao dudi chan khong cao véi d9 giam éap suét 13 10 torr (1333 Pa) hodc thip
hon, tét hon nita 13, 2,0 torr (267 Pa) hodc thip hon, tdt nhat 1& 0,01-1 torr
(1,3-133 Pa). Khi d0 giam 4p suit tai thoi diém nap hop chét diol béo vao binh
binh phan tng polyme hoéa cao la khéng du, phan (ng ngit mach mach chinh
cla tién chit polyme boi céc san pham phu nhu phenol c6 thé dién ra, va két qua
13, c6 thé phai kéo dai thoi gian phan tmg cta hén hop phan tmg dé thu dugc

trong lugng phéan tu cao.

Trong trudong hop bang céch sir dung hop chit diol béo c6 diém néng
chay tuong d6i thdp nhu 350°C hodc nhé hon, c6 thd trén tién polyme
polycacbonat thom va hop chét diol béo duédi do giam ap sudt twong dbi nhe. Vi
du, sau khi tron tién polyme polycacbonat thom va hop chét diol béo duéi 4p
suat gin véi ap sudt thuong dé san xuit hdn hop tién polyme, hdén hop tién
polyme cé thé dugc tham gia phan ng polyme héa cao dudi ap suét giam, trong
d6 tham chi bing cach sir dung hop chét diol béo c6 diém noéng chay twong d6i
thip, su bay hoi s& dugc 1am giam dén murc t8i thidu va trong lugng phén tir cao
c6 thé dat dugc ma khong can sir dung lwong du hop chét diol béo.

(ii) Phén tng chuyén héa este (Phan ing polyme hoéa cao)

Nhiét 6 ciia phan Ung chuyén hoéa este gifta tién polyme polycacbonat
thom va hop chét diol béo tét hon 1a ndm trong khoéang tir 240°C dén 320°C, tt
hon nita 12 260°C dén 310°C, tot nhét 14 270°C dén 300°C.

Do giam ap suét t6t hon 13 ndm trong khoang tlr 13 kPa (100 torr) hodc
thdp hon, tdt hon nita 12 ndm trong khoang tir 1,3 kPa (10 torr) hodc thip hon,
con tét hon nira 13 nim trong khoang tir 0,67 kPa dén 0,013 kPa (tir 5 torr dén
0,1 torr).

Céc vi dy vé céc chét xtc tac hop chét bazo dé duoc st dung cho qué
trinh chuyén héa este clia sang ché bao gdm céc hop chét kim loai kiém va/hodc
cac hop chAt kim loai kiém thd, va céc hop chét chira nito.

Céc vi du dugc uu tién cia cac hgp chét kim loai kiém va/hodc cac hop
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chit kim loai kiém thd bao gém cac mudi axit hiru co, cac mudi vé co, oxit,
hydroxit, hydrua, alkoxit, amoni hydroxit bac bdn va cac mubi ctia ching va céc
amin cta cdc kim loai kiém va cac kim loai kiém thd. Mbi hop chét nay c6 thé
duoc st dung mét cach ddc 1ap hodc hai hodc nhiéu trong s6 chiing ¢6 thé dugc

str dung két hop véi nhau.

Céc vi du vé céc hop chét kim loai kiém bao gém natri hydroxit, kali
hydroxit, xeri hydroxit, lithi hydroxit, natri hydro cacbonat, natri cacbonat, kali
cacbonat, xeri cacbonat, lithi cacbonat, natri axetat, kali axetat, xeri axetat, lithi
axetat, natri stearat, kali stearat, xeri stearat, lithi stearat, natri boron hydrua,
natri phenylborat, natri benzoat, kali benzoat, xeri benzoat, lithi benzoat, dinatri
hydrophosphat, dikali hydrophosphat, dilithi ~hydrophosphat, dinatri
phenylphosphat, mubi dinatri ctia bisphenol A, mudi dikali ctia bisphenol A,
muéi dixeri cta bisphenol mudi va mudi dilithi ctia bisphenol A, mudi natri cta

phenol, muéi kali ctia phenol, mubi xeri ctia phenol, mudi lithi ctia phenol.

Céc vi du v& céc hop chét kim loai kiém thd bao gdm magié hydroxit,
canxi hydroxit, stronti hydroxit, bari hydroxit, magié hydro cacbonat, canxi
hydro cacbonat, stronti hydro cacbonat, bari hydro cacbonat, magié cacbonat,
canxi cacbonat, stronti cacbonat, bari cacbonat, magié axetat, canxi axetat,
stronti axetat, bari axetat, magié stearat, canxi stearat, canxi benzoat va magié

phenylphosphat.

Céc vi du v& cac hop chét chira nito bao gdm céc amoni hydroxit bac
bdn chira cac nhém alkyl va/hodc cidc nhém aryl nhu tetrametyl amoni hydroxit,
tetraetyl amoni hydroxit, tetrapropyl amoni hydroxit, tetrabutyl amoni hydroxit
va trimetylbenzyl amoni hydroxit; c4c amin bdc ba nhu trietylamin,
dimetylbenzylamin va triphenylamin; cdc amin bdc hai nhu dietylamin va
dibutylamin; c4c amin bac mdt nhu propylamin va butylamin; cic imidazol nhu
2-metylimidazol, 2-phenylimidazol va benzoimidazol; va bazo hoéc mubi bazo
nhu amoniac, tetrametyl amoni bohydrua, tetrabutyl amoni bohydrua, tetrabutyl

amoni tetraphenylborat va tetraphenyl amoni tetraphenylborat.

Lién quan dén chat xtic tdc chuyén hoa este, tot hon l1a cdc mudi kém,
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thiéc, ziriconi hodc chi c6 thé dugc str dung. MBai trong so ching c6 thé dugce st
dung mot cach doc 14p hodc hai hodc nhicu trong sd ching c6 thé dugc sur dung

két hop véi nhau.

Céc vi du v& cac chit xtc tac chuyén hoa este bao gdm kém axetat,
kém benzoat, k€m 2-etylhexanoat, thiéc clorua (II), thiéc clorua (IV), thiéc
axetat (II), thiéc axetat (IV), dibutyltin dilaurat, dibutyltin oxit, dibutyltin
dimetoxit, ziriconi axetylaxetonat, ziriconi oxyaxetat, ziriconi tetrabutoxit, chi

axetat (IT) va chi axetat (IV).

Céc chit xtic tac trén ¢6 thé duge st dung véi luong t&t hon 13 1x10”
dén 1x10 mol, tét hon nita 13 1x107 dén 1x10”° mol trén mol téng lugng cac

hop chét dihydroxy.
(iii) Quy trinh loai bd cacbonat vong

Theo quy trinh san xuét nhyra polycacbonat thom dugc polyme hoa cao
cha sang ché, tién polyme polycacbonat thom dugc polyme hoa cao nh¢ phan
tmg polyme hda cao néu trén, va ddng thoi, cacbonat vong dugce tao ra boi phan
Umg nay dudi dang san phim phu duoc loai bo khoi hé phan tng. Bing cach loai
bd san phdm phu cacbonat vong khoi h¢ phan tmg, phan ng polyme hoa cao

clia tién polyme polycacbonat thom dugc thiic day.

Céc vi du vé cac phuong phép loai bd cacbonat vong bao gbm chung
cat trong dé cacbonat vong dugc chung cit cung véi phenol ma ciing 14 san
phim phu va hop chat diol béo chua phan tmg. Nhiét d6 chung ct t6t hon 1a
260°C dén 320°C.

Quy trinh loai bd dugc thuc hién cho it nh4t mdt phan cacbonat vong.
T6t nhét 13 loai bod tAt ca san phdm phu cacbonat vong. Tuy nhién, thudng kho

loai bd6 mdt cach hoan toan.

Trong trudng hgp ma cacbonat vong khong thé loai bo hoan toan,
cacbonat vong duoc gitt lai trong thanh phim ctia nhya polycacbonat. Tét hon 12
lugng cacbonat vong luu lai trong thanh phim t6i da 1a 3000 ppm. Tuc 14, theo
process cua sang ché bang cach st dung hop chit diol béo cb céc chu tric cb
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cong thirc bét ky trong sb cc cong thirc (g1)-(g4), thu duge nhya polycacbonat
composition chira cacbonat vong véi luong 3000 ppm hodc it hon nhu dugc dé
cap dudi day.

Cacbonat vong dugc loai bo khoi hé phan Ung c6 th8 duoc thu hdi va
duoc tai sinh thong qua mot s6 quy trinh nhu cdng doan thiy phan va/hodc cong
doan tinh ché. Phenol dugc loai boé cung véi cacbonat vong cd thé cling dugc
loai bd va tai sinh dé tao ra quy trinh sén xuét diphenylcacbonat.

(iv) Céc diéu kién khéc

Theo sang ché, nhd phan tmg chuyén hoa este gitra tién polyme
polycacbonat thom va hop chét diol béo, su gia ting khéi lwong phan tir trung
binh khdi (Mw) ctia nhya polycacbonat thom sau phan img co thé dugc ting 1én
¢t hon 1a 5000 hoc nhidu hon, tét hon nita 1 10000 hogc nhiéu hon, con 6t
hon nita 12 15000 hodc nhidu hon so véi khéi lugng phan tir trung binh khoi

(Mw) ctia tién polyme polycacbonat thom.

Loai thiét bi phan ng hodc céac vat liéu binh phan ing 1a khong bi gidi
han cu thé va thiét bi bit ky trong s6 céc thiét bi da biét 14 c6 thé dugc sir dung.
Phuong phap bét ky trong sd phuong phép tring hop lién tuc hogc trung hop
gian doan co thé dugc st dung. Thiét bi phan Umg duogc st dung dé thuc hién
phan Ung néu trén co thé 13 binh phan mg thing dimg dugc trang bi canh neo,
thiét bi dhy Maxblend, canh dai xoén ¢ hoic twong tw, hogc c6 thé 14 binh phan
mg nim ngang dugc trang bi canh méi cheéo, canh ludi, canh dang kinh hodc
tuong ty, hodc co thé 13 mdy ép dun dugc trang bi chén vit. Ngoai ra, mong
mudn 13 st dung thiét bi phan tng trong d6 cac thiét bi néu trén duge két hop
véi nhau mdt cach thich hop khi xem xét d6 nhét ciia polyme. Mong mudn hon
1a str dung thiét bi phan Ung c6 canh xoay c6 nang sudt khudy ngang tot va bd
phan ¢6 kha nang xtr [dm viéc véi ap suét giam.

Con mong mudn 1a st dyng méy ép dum hai truc hodc binh phan Gng

nidm ngang c6 ndp gan polyme va bd phén khi khi.

Lién quan dén vat liéu cua thiét bi, mong mudn la sir dung vat liéu ma
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khéng anh huéng dén tong mau cta polyme nhu thép khong gi duoc chon tir
SUS310, SUS316, SUS304 hoac tuong tu, niken va sat nitrit. Ngoai ra, viéc xtr
ly danh bong, viéc xtr Iy danh bong béng dién va/hoac ma kim loai nhu ma crom

c6 thé duoc ap dung cho mit trong clia thiét bi ma 1a noi tiép xtic véi polyme.

Theo sang ché, chét khir hoat hoa chét xtc tac ¢6 thé duge bd sung vao
polyme dugc polyme hoa cao trong quy trinh polyme hoéa cao néu trén. Noi
chung, mong muén 14 sir dung phuong phép bd sung céc vat liéu axit da biét vao
chit xtc tac khir hoat tinh. Cac vi du vé céc vat lidu axit bao gém axit sulfonic
thom nhu axit p-toluensulfonic, cac este cua axit sulfonic thom nhu butyl
p-toluensulfonat, cac halogenua hitu co nhu clorua cua axit stearic clorua cta
axit butyric, benzoyl clorua va clorua cua axit toluensulfonic, alkyl sulfat nhu

dimetyl sulfat va cac halogenua hitu co nhu benzyl clorua.

Sau khi khtr hoat tinh xtc tac, quy trinh trong d6 loai bo cac hop chat
c6 diém soi thip trong polyme bang cach khir khi duéi &p sudt giam nam trong
khoang tir 0,013 dén 0,13 kPa (tir 0,1 torr dén 1 torr) & nhiét do nam trong
khoang tir 200°C dén 350°C c6 thé dugc thuc hién. Dé tién hanh phan tng nay,
t6t hon 13 binh phan tng nim ngang dugc trong bi canh khudy c6 kha nang lam
méi bé mat tuyét voi nhu canh mai chéo, canh ludi va canh dang kinh hoéc thiét
bi bay hoi mang mong c6 thé dugc sir dung.

Con mong mudn 13 sir dung may ép dun hai truc hodc binh phan mg
ndm ngang c6 gan nép polyme va 18 thong thoi.

Theo sang ché, cac chét phu gia khac nhau nhu chét 1am bén nhiét, chat
chéng oxy hoa, chit mau, cac tac nhan tang cuong nhud¢m mau, cac chét don,
chét hép thu tia cuc tim, chit 1am tron, céc chit d& khuon, cac chét tao nhan tinh
thé, chit dan hdi, cac tac nhéan cai thién tinh chdy va céc tic nhan chéng tinh

dién c6 thé duoc bd sung vao polyme.

Céc chit phy gia c6 thé duoc tron véi nhya polycacbonat theo phuong
phap thong thuong. Vi du, phuong phap trong do cac hop phan duoc tron
khuéch tan bang thiét bi tron siéu téc nhu thiét bi tron nhanh, thiét bi tron
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Henschel, thiét bi tron kiéu bang va thiét bi siéu tron, va sau do hdn hop duoc
lam néng chay va tron bang may ép din, thiét bi trén banbury, may trdn kiéu

con ldn hodc tuong tu c6 thé dugc st dung mot cach thich hop.

Noi chung, viéc danh gia mau sic ciia nhua polycacbonat thom dugc
thé hién béi tri s6 YI. Nhua polycacbonat thom mach nhanh thu dugc bang cach
trung hop phén cach thuong cd tri s6 YI 1 0,8-1,0. Nhua polycacbonat thom
dugc polyme hoa cao thoéng thudng thu duge bing céch trung hop néng chay

thuong co tri s6 Y114 1,7-2,0 do su tdn hai chét lugng trong qué trinh san xuét.

Copolyme polycacbonat thu dugc theo sang ché co tri s YI twong
duong véi nhya polycacbonat thom thu dugc béng cach trung hop phén cach, va

khong thay c6 su ton hai mau sac.

Hon nita, béng cach st dung cac vét liéu co do tinh khiét cao s& cai
thién tong mau va ty 18 luu gitt trong lugng phén tir ma 1a chi sb thé hién sy tén
hai trong lugng phén tir c6 thé duwoc kim him nhu thé ndo & thoi diém huru gitt
nhiét tai dudi nhiét do cao. Cu thé hon, ty 16 luu gift trong lugng phén tir co thé

duoc cai thién téi 100%.
(4) Nhua polycacbonat thom dugc polyme hoa cao

Nhuya polycacbonat thom dugc polyme héa cao thu duge theo quy trinh
cta sang ché bang cach st dung hop chit diol béo c6 cac chu tric c6 cong thirc
bat ky trong sb cac cong thuc (gl)-(g4) co khéi luong phan tir trung binh khéi
(Mw)la 30000-100000, t6t hon 1a 30000-80000, t6t hon nita 1a 35000-75000.
Ttc 13, nhua polycacbonat thom duge polyme héa cao ¢6 dd chay lodng cao

trong khi dugc polyme hoa cao.

Khi khdi lugng phéan tir trung binh khéi cua nhya polycacbonat thom
duoc polyme hoéa cao 1a qua thap, viéc dbic thoi va/hogic duc ép dun co thé 1a kho
do sy suy giam ung sudt néng chay ma cé thé gay ra su ha thap murc khién cho
khé thu dugc san phim duc vira y. Duc phun c6 thé 12 khé do sy chang chit ma
khién cho kho thu duoc san phém duc vira y. Céc tinh chAt nhu d6 bén vat 1y va

d6 bén nhiét ciia san phdm déic thu dugc c6 thé bi tén hai. Cée tinh chat nhu chiu
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dung méi hitu co co thé ciing bi tén hai do su gia ting viing oligome.

Khi khéi luong phan tir trung binh khéi cua nhua polycacbonat thom
duoc polyme hoa cao 1a qua cao, viéc diic phun cac hop phan chinh x4c hoic cic
hop phan méng c6 thé 12 khé ma c6 thé giy ra sy gia tiang thoi gian chu trinh
dtic va anh hudéng khong t6t dén chi phi san xudt. Do d6, s& can phai thuc hién
cac bién phép khic phuc nhu ting nhiét d6 diic, nhung cac vén d& nhu dong dic,
xuét hién céc cAu trac khéc loai hodc gia tang tri s N co thé xay ra dudi nhiét

do cao.

Nhua polycacbonat thom duge polyme hda cao thu duoc theo quy trinh
ctia sang ché ¢6 chi s6 d6 nhét cAu tric (tri s6 N) ¢6 cong thic toan hoc (1) dudi
day tot hon 1a 1,3 hodc thip hon, t6t hon nira 14 1,28 hodc thap hon, tét nhat la
1,25 hoac thép hon:

Tri s6 N=(log(Q160)-log(Q10))/(logl160—log10) *--(1)

Trong mdi cong thirc toan hoc (1), Q160 1a thé tich dong néng chay trén
mdi don vi thoi gian (ml/gidy) duoc do dudi cac didu kién 280°C va tai trong
160kg.

Q10 1a thé tich dong néng chay trén mdi don vi thoi gian (ml/gidy) duoc
do duéi cac didu kién 280°C va tai trong 10kg.

Trong sang ché, né dugc do bing cach st dung thiét bi do do Shimadzu
Corporation san xuét, tén thuong mai "CFT-500D". Khoang chay la 7,0-10,0

mm. C& voi phun 1a Imm(dudng kinh) x 10mm(chiéu dai).

* Chi s6 d6 nhét cau trac (tri s6 N) 13 chi sb ctia d6 phan nhéanh cua nhua
polycacbonat thom. Nhua polycacbonat thom dugc polyme hoéa cao thu dugc
theo quy trinh ctia sang ché 6 tri s6 N thap, ma c6 nghia 14 ham luong cu tric

phan nhénh 13 thip va ham luong céu tric thing hodc mach thing 14 cao.

Trong trudng hop céc nhua polycacbonat thong thuong c6 cung Mw, cé

xu huvong la do chay loang tré nén cao va tri so Q trd nén cao khi ham luong cau
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trac phan nhanh hodc Tri s6 N giam di. Mt khac, trong truong hop copolyme
polycacbonat cua sang ché, do chay lodng cao hoic tri s6 Q cao c6 thé dat dugc

trong khi van duy tri tri s6 N thép.

(4) Ché phdm nhwa polycacbonat

Ché phim nhya polycacbonat clia sang ché bao gdm nhwa polycacbonat
thom duoc polyme hoa cao thu duge theo quy trinh cua sang ché bang cach sir
dung hop chét diol béo (gl) hoic (g4) 1am thanh phan chinh va polycacbonat
vong c¢6 cong thire (h1) dudi day.

Tie 13, nhua polycacbonat thom dugc polyme hoéa cao thu dugc theo quy
trinh ciia sang ché bing cach st dung hop chit diol béo (g1) hodc (g4) c6 the
chtra luong nhé cacbonat vong con lai sau khi loai bé polycacbonat vong dugce

tao ra dudi dang san pham phu trong qua trinh san Xuét.

° (
C o o e hl)
@g
m

Trong cong thirc (h1), mdi Ra va Rb doc l4p 13 nguyén tir hydro, nhom
alkyl mach thing hodc mach nhanh c6 1-30 nguyén tir cacbon, tot hon la 1-6
nguyén tir cacbon, nhom phenyl hodc nhém xyclohexyl. Ra va Rb co thé 1a
gidng nhau ho#c khac nhau. "m" 1a sd nguyén tir 1-30, t6t hon 1a 2-8, tot hon

nira la 2-3.

Tbt hon 13, mdi Ra va Rb trong cong thire (h1) doc lap la nguyén ti
hydro hogdc nhom alkyl mach thang hodc mach nhanh c6 1-5 nguyén tir cacbon.
Tbt hon nita 13, mdi Ra va Rb trong cong thirc (h1) doc 1ap 1a nhom alkyl mach
thang hodc mach nhanh c6 1-4 nguyén tir cacbon. Céc vi du duoc uu ti€n nhét
ctia Ra va Rb bao gbm nhém metyl, nhém etyl, nhém propyl, nhém n-butyl va

nhom i-butyl.
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Céc vi du duge wu tién vé cacbonat vong c6 cong thirc (h1) bao gdom

hop chét c6 cong thirc (h2) dudi day:

)

O)J\O
C e e
L@/ \Rb)n (b2)

Trong cong thirc (h2), Ra va Rb 1a gidng nhu trong coéng thirc (h1). "n"
12 s6 nguyén tir 1-28, t6t hon 14 1-6, t6t hon nira 13 1-3, t6t nhét 13 1.

Tét hon la, moi Ra va Rb trong cong thire (h2) doc lap la nguyén tir
hydro hoic nhém alkyl mach thing hodc mach nhanh c¢é 1-5 nguyén tir cacbon,
t6t hon nita 14, nhém alkyl mach thing hoic mach nhanh c6 1-4 nguyén tir
cacbon. Cac vi du dugc uu tién nhét cia Ra va Rb bao gém nhém metyl, nhém

etyl, nhém propyl, nhém n-butyl va nhém i-butyl.

Céc vi du dugc wu tién vé& cacbonat vong c6 cong thire (h2) bao gdm
hop chét c6 cong thirc (h3) dudi ddy. Trong cong thire (h3), Ra va Rb 1a gibng
nhu trong cong thirc (h2).

Cac vi du vé€ cacbonat vong néu trén bao gom cac hop chat sau:
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Ham lugng cacbonat vong c6 cdng thirc (hl) trong ché phim nhua
polycacbonat cua sang ché 13 3000 ppm hoic thdp hon, t6t hon 1a 1000 ppm
hogc thip hon, t6t hon nita 1a 500 ppm hozic thap hon, t6t nhét 13 300 ppm hodc
thip hon. Trong khi giéi han duédi ctia ham lugng cacbonat vong 1a khong bi gidi
han cu thé, 1y tuéng 1a 0%, thong thudng gisi han nhén biét hodic gidi han do tbt
hon 12 0,0005 ppm. Khi ham lugng cacbonat vong la qua 1én, cac nhuoc diém

nhu sy t6n hai d6 bén vat 1y c6 thé xuat hién.
(5) Céc san pham

Copolyme polycacbonat cta sang ché, nhwra polycacbonat thom dugc
polyme héa cao thu dugc theo quy trinh cua sang ché va ché phdm nhya
polycacbonat clia sang ché c6 thé dugc st dung cho céac san phédm dtc hodc cac
san pham dang tAm hodc mang thu dugc béng cach dtc phun, dic théi, dac ép
dun, dac thdi phun, dic quay, dic ép hodc twong tu. Trong trudong hop béng cach
st dung polycacbonat cho cdc myc dich ndy, polycacbonat dugc san xuét theo
quy trinh cua sang ché ¢6 thé duge str dung mot cach ddc 14p, hodc co thé duoc
st dung bang cach tron véi cac polyme khéac. Tly thude vao viéc sir dung mong
mudn, c6 thé cling duoc str dung cling véi quy trinh phu cimg, cdn moéng hodc

tuong tu.

T6t nhét 13, copolyme polycacbonat clia sing ché, nhya polycacbonat
thom duoc polyme héa cao thu duge theo quy trinh cta sang ché va ché pham
nhuya polycacbonat clia sang ché dugce sir dung dé dac ép dim, dic théi, dac phun
hodc tuong tu. Céc vi du v& cé4c san phdm thu duoc tir d6 bao gbm vat phim duc

thdi, vat phAm dtc ép dun, vat phdm ddc phun nhu céc hop phan chinh x4c hogc
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cac hop phan moéng. Céc vi du dugc uu tién vé cac hop phan chinh xéac hoéc cac

hop phan moéng bao gdm céc hop phan c6 d6 day tir Ipm dén 3mm.

Céc vi du vé cac vat pham dic bao gdm céc san pham ghi quang nhu
cac dia compact, cac dia video sd, cac dia mini va cac dia quang tir, cc phuong
tién truyén thong quang nhu céc sgi quang, cac hop phan quang nhu thau kinh
dén pha cua 6 t6 va thiu kinh ctia may anh, cc hop phan thiét bi quang nhu mat
na dén coi bao ddng va mit na dén chiéu sang, cac san phim thay thé cho cira
kinh ctia xe ¢ nhu tau hoa va 6 td, cac san phim thay thé cho kinh cira sd cla
nha, cac hop phan cira s6 chén 4nh néng ban ngay nhu cira mai va vom nha kinh,
thdu kinh hodc khung kinh cta kinh cén, kinh rdm va kinh, bao go6i hodc khung
clia céc trang thiét bi tu dong van phong nhu may chup, may fax va may tinh ca
nhén, khung ctia cac db dién tir gia dung nhu tivi va 10 vi séng, cac hop phan
dién t& nhu giéc ndi va khay IC, céc thiét bi bao vé nhu mii bao hiém, dung cu
bao ho lao dong va mat na bao v¢, cac san pham y t& nhu hop thAm tach va rang
gia, cac vat pham gia dung nhu bat dia,khay va binh sita, cac san pham tap hoa

nhu céc vt lieu bao goi, cac cong cu ghi va d6 dung van phong.

Tuy nhién, cic vi du nay khéng dugc du dinh la lam gidi han pham vi

cua sang cheé.

Tt nhét 13, copolyme polycacbonat clia sing ché, nhua polycacbonat
thom dugc polyme hda cao thu dugc theo quy trinh cua sang ché va ché pham
nhya polycacbonat cua sang ché 13 duoc st dung cho cac vat phim sau day ma

la can phai c6 do bén co hoc cao va kha nang duc chinh xac cao:

*cac hop phan tu dong; cac thau kinh deén pha, mat dong ho, mai a cura mai, cac

san pham thay thé cho cira kinh, cac hop phan panen ngoai
*c4c mang mong nhu man hinh tinh thé 1éng, dia dan séng, nén dia quang
*c4c vat lidu xdy dung nhu tAm trong subt

*khung ciia may tinh ca nhéan, may in, tivi c6 man hinh tinh thé 16ng dudi dang

thanh phan két cau

I11. Hop chét polycacbonat thom
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Hop chét polycacbonat thom ctia séng ché vé co ban duogc tao béi don vi
cAu tric ¢ cong thire chung (1) duéi ddy (= don vi hinh thanh cacbonat), ma c6
khdi lwong phéan tir trung binh khdi (Mw) tir 5000 dén 60000 (dau hidu (A)),
ham lwong cic nhém hydroxy cubi mach 1a khong 1én hon 1500 ppm (d4u hiéu
(B)), va ham lugng cac nhém phenyl cudi mach 1a khong thdp hon 2% mol (dau
hiéu (C)).

Tic 13, hop chét polycacbonat thom cta sang ché 1a polyme tring
ngung chu yéu c¢6 don vi lap lai duoc tao boi phan ung gitta hop chit dihydroxy

thom va hop chét tao lién két cacbonat.

(R)p (R2)a

Trong cong thitc chung (1), hai nhém phenylen c6 thé 1a nhém bt ky
trong sd cac nhém p-phenylen, cic nhém m-phenylen, hodc céc nhém
o-phenylen. Hai nhém phenylen nay cé thé c6 cung cach bb tri phan tir thé, hodc
c6 thé c6 cach bé tri phan tir thé khac nhau. Pugc wu tién nhét 1a ca hai nhém
nay déu 13 cac nhom p-phenylen.

Trong cong thitc chung (1), mdi R; va R, ddc 1ap la nguyén tir halogen,
nhom nitro, nhdm amino, nhém alkyl cé 1-20 nguyén tr cacbon, nhém alkoxy
cd 1-20 nguyén tr cacbon, nhom xycloalkyl c6 6-20 nguyén tr cacbon, nhom
aryl cé 6-20 nguyén tr cacbon, nhom xycloalkoxyl c6 6-20 nguyén tr cacbon,
nhém aryloxy c6 6-20 nguyén tir cacbon hodc nhom aralkyl c6 6-20 nguyén tu

cacbon.

Céc vi du vé nhém alkyl c6 1-20 nguyén tir cacbon bao gdm nhém metyl,

nhom etyl, nhém propyl, nhéom isopropyl, nhom n-butyl, nhém t-butyl, nhém
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isobutyl, nhom n-pentyl, va nhém amyl.

Cac vi du vé nhém alkoxy cé 1-20 nguyén tit cacbon bao gém nhém

metoxy, nhém etoxy, nhdm propoxy, va nhom isopropoxy.

Céc vi du vé nhém xycloalkyl c6 6-20 nguyén tir cacbon bao gbém nhém

xyclohexyl, nhom adamantyl, nhém bixyclodecanyl va nhém trixyclodecanyl.

Céc vi du v& nhém aryl c6 6-20 nguyén it cacbon bao gém nhém phenyl,

nhom naphtyl, va nhém 4-isopropyl-phenyl.

Cac vi du v& nhém xycloalkoxyl c6 6-20 nguyén tir cacbon bao gbm

xyclohexyloxy.

Céc vi du vé& nhém aryloxy c6 6-20 nguyén tir cacbon bao gdm nhém

phenoxy, nhom naphtoxy, nhom clophenoxy va nhém bromophenoxy.

Céc vi du vé& nhém aralkyl c6 6-20 nguyén tir cacbon bao gdbm nhém
benzyl, nhom 2-metoxybenzyl, nhom 3-metoxybenzyl, nhom 4-metoxybenzyl,
nhom 2-nitrobenzyl, nhém 3-nitrobenzyl, nhom 4-nitrobenzyl, nhdm
2-clobenzyl, nhom 3-clobenzyl, nhém 4-clobenzyl, nhém 2-metylbenzyl, nhom

3-metylbenzyl va 4-metylbenzyl.

Cac vi du duogc uu tién ctia Ry va R, bao g@)m nguyén tt flo, nhém amino,
nhom metoxy, nhém metyl, nhom xyclohexyl va nhém phenyl.

e N6 9

mdi “p” va “q” doc 1ap 1a sb nguyén tir 0-4, tét hon 1a 0-2. "X" 1a lién
don hoac nhom hiru co duoc chon tir nhom bao gém cac nhom hitu co hoa tri

hai c¢6 cong thirc chung (1°) dudi day:

S0 O

Trong cong thirc chung (1'), mdi R; va R, doc 1ap 1a nguyén ti hydro,
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nhoém alkyl ¢é 1-10 nguyén ti cacbon hoac nhém aryl c6 6-10 nguyén tir cacbon

R; va R, c6 thé duoc lién két v6i nhau dé tao thanh vong béo.

Céac vi du vé "X" bao gom lién két don, —(CH,)- va cdc nhém hitu co

hoa tri hai duogc thé hién béi cac cong thtrc sau day:

Cac vi du vé& cac don vi hinh thanh cacbonat bao gém

bis(4-hydroxyphenyl)metan, 1,1-bis(4-hydroxyphenyl)etan,
1,2-bis(4-hydroxyphenyl)etan,

2,2-bis(4-hydroxyphenyl)propan,
2,2-bis(4-hydroxy-3-isopropylphenyl)butan,
2,2-bis(4-hydroxyphenyl)butan, 2,2-bis(4-hydroxyphenyl)octan,
2,2-bis(3-tert-butyl-4-hydroxyphenyl)propan,
2,2-bis(3-bromo-4-hydroxyphenyl)propan,

bis(4-hydroxyphenyl)phenylmetan, 1,1-bis(4-hydroxyphenyl)-1-phenyletan,
bis(4-hydroxyphenyl)diphenylmetan,

2,2-bis(4-hydroxy-3-metylphenyl)propan,
1,1-bis(4-hydroxy-3-tert-butylphenyl)propan,
2,2-bis(3-xyclohexyl-4-hydroxyphenyl)propan,
1,1-bis(3-xyclohexyl-4-hydroxyphenyl)xyclohexan,

2,2-bis(3,5-dimetyl-4-hydroxyphenyl)propan,
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2,2-bis(4-hydroxy-3-phenylphenyl)propan,
2,2-bis(4-hydroxy-3-bromophenyl)propan,
2,2-bis(3,5-dibromo-4-hydroxyphenyl)propan,
1,1-bis(4-hydroxyphenyl)xyclopentan,
1,1-bis(4-hydroxyphenyl)xyclohexan,
2,2-bis(4-hydroxy-3-metoxyphenyl)propan,
1,1-bis(4-hydroxyphenyl)-3,3,5-trimetylxyclohexan,
4,4'-dihydroxydiphenylete,
4,4'-dihydroxybiphenyl,
9,9-bis(4-hydroxyphenyl)floren,
9,9-bis(4-hydroxy-3-metylphenyl)floren,
4,4'-dihydroxy-3,3'-dimetylphenylete,
4,4'-dihydroxyphenylsulfit,
4,4'-dihydroxy-3,3'-dimetyldiphenylsulfit,
4,4'-dihydroxydiphenylsulfoxit,
4,4'-dihydroxy-3,3'-dimetyldiphenylsulfoxit,
4,4'-dihydroxydiphenylsulfon,
4,4'-dihydroxy-3,3'-dimetyldiphenylsulfon,
4,4'-sulfonyldiphenol,
2,2'-diphenyl-4,4'-sulfonyldiphenol,
2,2'-dimetyl-4,4'-sulfonyldiphenol,
1,3-bis{2-(4-hydroxyphenyl)propyl } benzen,
1,4-bis {2-(4-hydroxyphenyl)propyl }benzen,
1 ,4-bis(4-hydroxyphenyl)xyclohexan,

1,3-bis(4-hydroxyphenyl)xyclohexan,
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4,8-bis(4-hydroxyphenyl)trixyclo[5.2.1 ,0%%]decan,
4,4'-(1,3-adamantandiyl)diphenol,
1,3-bis(4-hydroxyphenyl)-5,7-dimetyladamantan.

Trong s6 ching, don vi chu tric c¢6 ngudn gbc tur
2,2-bis(4-hydroxyphenyl)propan (= bisphenol A hogc "BPA") la dugc uu tién.
Pon vi hinh thanh polycacbonat thom cta sang ché c6 thé thu dugc bang cach
két hop hai hodc nhidu don vi cAu triic ¢6 ngudn gdc tir hai hodc nhiéu céc
monome néu trén (cac hop chét dihydroxy thom) néu cn, nhim muc dich kiém
so4t cac tinh chét quang nhu kidm soat nhiét do chuyén tiép pha thuy tinh, cai

thién do chay lodng, cai thién hé s6 khtic xa va giam ludng chiét quang.

Hop chét polycacbonat thom cia sang ché c6 khéi lugng phan tir trung
binh khéi (Mw) ndm trong khoang tir 5000 dén 60000, tét hon nira 12 ndm trong
khoang tir 10000 dén 50000, tét nhét 1 ndm trong khoang tir 10000 dén 40000.

Khi st dung hop chét polycacbonat thom cé trong lugng phén tir thép
hon pham vi trén, trong truong hop phan ung v6i hop chét diol béo, anh hudng
ctia hop chét diol béo 1én céc tinh chét cta polyme thu duge co thé 12 nghiém
trong. Mac du co thé c6 kha ning cai bién cac tinh chét polyme, céc tinh chét

hitu ich ma polycacbonat von van c6 the bi ton hai.

Khi str dung hop chét polycacbonat thom c6 trong luong phén tir cao
hon pham vi trén, ham lugng cac nhom cubi mach hoat tinh ¢6 thé bi sut giam
va hiéu qua phan Gmg véi hop chét diol béo 6 thé 1a khong di. Ngoai ra, vi hop
chét polycacbonat thom ty n6 ¢6 d¢ nhét cao, c6 thé can phai tién hanh san xuét
polyme dudi cac diéu kién nhiét d6 cao va ap dung viéc nghién cit cao trong
thoi gian dai, ma cé thé 13 khéng mong muébn dé thu duoc nhua polycacbonat
thom c6 chét luong cao.

Puoc uwu tién 13 it nhat mot phén hop chét polycacbonat thom néu trén
duogc chian cudi mach bdi nhém phenyl. Ham lugng cdc nhém chén cudi mach
(=c4c nhoém phenyl cudi mach) tét hon 14 2% mol hodc nhidu hon, t&t hon nita 1a

2-20% mol, tbt nhit 13 2-12% mol. Khi ham lugng cdc nhém phenyl cubi mach
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14 2% mol hoic nhidu hon, phan tmg v&i hop chét diol béo dién ra nhanh chéng,
va hiéu qua dic biét cta sang ché c6 thé thé hién rd rang.

Hop chéit polycacbonat thom ciia sang ché thu dugc béi phan (mg gitta
hop chét dihydroxy thom nhu BPA va hop chét tao lién két cacbonat nhu
diphenyl cacbonat ma chira nhém phenyl thu dugc tir hop chét dihydroxy thom
va nhom phenyl thu dugc tir hop chét tao lién két cacbonat trong phén tir polyme.
Nhém phenyl cudi mach cua hgp chét polycacbonat thom cia sing ché 12 nhém
thu duge tir hop chét tao lién két cacbonat. Ham luong cac nhom phenyl cudi
mach cua sang ché 13 ham lugng cdc nhém phenyl cudi mach tinh theo téng
lugng cua tAt ca don vi cdu trac (mol) thu dugce tlir hop chét dihydroxy thom bao
gbm hop chét polycacbonat thom va tAt ca cac nhom phenyl cudi mach (mol)

thu duoc tur hop chét tao lién két cacbonat (mol%).

Ham luong cac nhém hydroxy cubi mach t6t hon 13 1500 ppm hogc
thip hon, t&t hon nita 13 1300 ppm hodc thip hon, con tét hon nira 1a 1000 ppm
hoac thip hon, t6t nhét 1a 700 ppm hodc thap hon. Khi ham lugng cdc nhom
hydroxy cudi mach 13 ndm trong pham vi nay, phén mg v6i hop chét diol béo

di8n ra nhanh chéng, va hiéu qua dic biét clia sang che c6 thé thé hién rd rang.

Theo séng ché, "tdng lugng cla céc nhom cudi mach" ctia hop chét
polycacbonat thom duogc tinh trén gia thiét rang, vi du, tbng lugng clia cac nhém
cudi mach 1a 0,5 mol polycacbonat khong c6 cAu trac phan nhanh hodc co6 chu
tric mach thing 13 1 mol. Ham lugng cac nhom phenyl cudi mach va ham lugng
cac nhoém hydroxy cudi mach c6 thé dugc phan tich bang phép phén tich
'H-NMR.

(2) Séan xuét hop chét polycacbonat thom

Hop chit polycacbonat thom cla sang ché co thé thu duogc bing cach
cho hop chét dihydroxy thom phéan tmg v6i hop chét tao lién két cacbonat. Cu
thd hon, hop chéit polycacbonat thom c6 thé thu dugc bing phuong phap tring
hop phén cach da biét trong d6 hop chét dihydroxy thom tao ra cAu tric tuong

tng dugc cho phan Gng v6i phosgen trong sy 6 mat clia tac nhan lién két axit,
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hoic phuong phap chuyén hoa este da biét trong d6 hop chat dihydroxy thom

duoc cho phan ng véi dieste cacbonat trong sy ¢ mat cta chat xuc tac bazo.

Hop chét polycacbonat thom d8 duoc st dung cho sang ché c6 thé
duge téng hop bing cach trung hop phan céch hodc trung hop ndng chay. N6
cling ¢6 thé dugc tong hop bang cach tring hop pha ran hodc tring hop 16p
mong. N6 ciing cé thé 1 polycacbonat tai sinh duge thu hdi tir cac san phim da
st dung nhu cac san phim dac dang dia da st dung. C4c polycacbonat ndy c6
thé dugc tron voi nhau dé st dung dudi dang tién cht polyme trudc phan ung
polyme hda cao. Vi du, nhua polycacbonat thu duoc bang cach trang hop phan
cach c6 thé duoc tron v6i nhua polycacbonat thu duge bang cach tring hop
néng chay. Hodc nhua polycacbonat thu dugc bang cach tring hop néng chiy
hodc tring hop phan cich c6 thé duge tron véi polycacbonat tai sinh duge thu

héi tir cac san pham dac dang dia da st dung va tuong tu.

Céc vi du vé cac hop chét dihydroxy thom dé duoc st dung dé san xuét
hop chét polycacbonat thom cta sang ché bao gdm hop chit c6 cong thic chung
(2) dudi day:

(Rp (R2)q

HO@X‘@'OH B

Trong cong thirc chung (2), R;-Ry, p, q va X 13 giéng nhu cac ky hiéu

tuong Ung trong cong thirc chung (1).

Cac vi du vé cac hop chit dihydroxy thom néu trén bao gbm
bis(4-hydroxyphenyl)metan, 1,1-bis(4-hydroxyphenyl)etan,
1,2-bis(4-hydroxyphenyl)etan,

2,2-bis(4-hydroxyphenyl)propan,
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2,2-bis(4-hydroxy-3-isopropylphenyl)butan,
2,2-bis(4-hydroxyphenyl)butan, 2,2-bis(4-hydroxyphenyl)octan,
2,2-bis(3 —ter_t-butyl-4-hydr0xyphenyl)propan,
2,2-bis(3-bromo-4-hydroxyphenyl)propan,

bis(4-hydroxyphenyl)phenylmetan, 1,1-bis(4-hydroxyphenyl)-1-phenyletan,
bis(4-hydroxyphenyl)diphenylmetan,

2,2-bis(4-hydroxy-3-metylphenyl)propan,
1,1-bis(4-hydroxy-3-tert-butylphenyl)propan,
2,2-bis(3-xyclohexyl-4-hydroxyphenyl)propan,
1,1-bis(3-xyclohexyl-4-hydroxyphenyl)xyclohexan,
2,2-bis(3,5-dimetyl-4-hydroxyphenyl)propan,
2,2-bis(4-hydroxy-3-phenylphenyl)propan,
2,2-bis(4-hydroxy-3-bromophenyl)propan,

| 2,2-bis(3,5-dibromo-4-hydroxyphenyl)propan,
1,1-bis(4-hydroxyphenyl)xyclopentan,
1,1-bis(4-hydroxyphenyl)xyclohexan,
2,2-bis(4-hydroxy-3-metoxyphenyl)propan,
1,1-bis(4-hydroxyphenyl)-3,3,5-trimetylxyclohexan,
4,4'-dihydroxydiphenylete,

4,4'-dihydroxybiphenyl,
9,9-bis(4-hydroxyphenyl)floren,
9,9-bis(4-hydroxy-3-metylphenyl)floren,
4,4'-dihydroxy-3,3'-dimetylphenylete,
4,4'-dihydroxyphenylsulfit,

4.4'-dihydroxy-3,3'-dimetyldiphenylsulfit,
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4,4'-dihydroxydiphenylsulfoxit,
4,4'-dihydroxy-3,3'-dimetyldiphenylsulfoxit,
4,4'-dihydroxydiphenylsulfon,
4,4'-dihydroxy-3,3'-dimetyldiphenylsulfon,
4,4'-sulfonyldiphenol,
2,2'-diphenyl-4,4'-sulfonyldiphenol,
2,2'-dimetyl-4,4'-sulfonyldiphenol,
1,3-bis{2-(4-hydroxyphenyl)propyl } benzen,
1,4-bis{2-(4-hydroxyphenyl)propyl } benzen,
1,4-bis(4-hydroxyphenyl)xyclohexan,
1,3-bis(4-hydroxyphenyl)xyclohexan,
4,8-bis(4-hydroxyphenyl)trixyclo[5.2.1 ,0%%]decan,
4,4'-(1,3-adamantandiyl)diphenol,
1,3-bis(4-hydroxyphenyl)-5,7-dimetyladamantan.

Trong sb ching, don vi chu tric c¢6 ngudn goc tir
2,2-bis(4-hydroxyphenyl)propan (= bisphenol A hodc "BPA") la dugc uu tién do
d6 6n dinh dudi dang monome va tinh san co cua san phém thuong mai c6 ham

lugng tap chét thap.

Don vi hinh thanh polycacbonat thom cua sang ché c6 thé thu duoc
bang cach két hop hai hoic nhiéu don vi cAu tric c6 ngudn gde tir hai hodc nhiéu
monome néu trén (cac hop chét dihydroxy thom) néu can, nhim muc dich kiém
soét céc tinh chét quang nhu kiém soét nhiét do chuyén tiép pha thuy tinh, cai
thién do chay lodng, cai thién hé s6 khic xa va giam ludng chiét quang.

C6 thé st dung hop chét axit dicarboxylic két hop vdi hop chét
dihydroxy thom néu trén dé san xuét polyestecacbonat. Cac vi du vé cac hop

chét axit dicarboxylic bao gdm axit terephtalic, axit isophtalic, axit naphtalen

dicarboxylic va axit 1,4-xyclohexan dicarboxylic. Puoc vu tién la cac hgp chit
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axit dicarboxylic nay dugc tham gia phan ing & dang clorua axit hodc este.

Khi sén xuét polyestecacbonat, hop chét axit dicarboxylic c6 thé dugc
st dung véi lugng 1a 0,5-45% mol, t6t hon nita 1a 1-40% mol tinh theo 100%
mol tdng luong céc hop phén dihydroxy va cac hgp phén axit dicarboxylic.

Ngoai ra, co thé st dung (c4c) nhém da chuirc ¢ it nhét 3 nhém chuc
két hop véi hop chét dihydroxy thom néu trén, néu can. Céc vi du dugc uu tién
vé céc hop chit da chirc bao gdm hop chit c6 nhém hydroxy phenolic va/hodc

nhém carboxyl.

Céc vi du vé cac hop chét ba chiic bao gdm
1,1,1-tris(4-hydroxyphenyl)etan,
2,2' 2"-tris(4-hydroxyphenyl)diisopropylbenzen, a-metyl-o,a',a"-
tris(4-hydroxyphenyl)-1,4-dietylbenzen, a,a',0."-
tris(4-hydroxyphenyl)-1,3,5-triisopropylbenzen, phloroglucin,
4,6-dimetnyl-2,4,6-tris(4-hydroxyphenyl)heptan

1,3,5-tris(4-hydroxyphenyl)benzen,
2,2-bis[4,4-(4,4'-dihydroxyphenyl)-xyclohexyl]propan, trimellitic axit,
1,3,5-benzentricarboxylic axit, pyromellitic axit, trimetylolpropan,
1,2,5-pentatriol, 3,4-dihydroxybenzylalcohol, 1,2,6-hexatriol,

1,3,5-adamantantriol.

Céc vi du vé cac hop chét bdn chirc hodc nhiéu chirc hon bao gf’.)m
purpurogallin, 2,3,4,4'-tetrahydroxybenzophenon,
2,3,4,4'-tetrahydroxydiphenylmetan, gallein,

2,3-,3',4,4',5 '-hexahydroxybenzophenon.

Trong sb ching, 1,1,1-tris(4-hydroxyphenyl)etan 1a dugc uu tién do do
bn dinh duéi dang monome va tinh sin c6 cua san phim thuong mai c¢6 ham

lugng tap chét thép.

Trong truong hop san xult hop chét polycacbonat thom trong d6 céu
trac phan nhanh dugc dua vao, c4u tric phan nhanh c6 thé duogc dua vao trong
mah phén tr cda n6 v6i luong mong mudn béng céch sir dung céc hop chét da
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chitc néu trén 1am téc nhén tao nhanh tai thdi diém phan ing hop chét dihydroxy

thom va hop chét tao lién két cacbonat.

C6 thé thay dbi luong tac nhan phan nhanh dugc st dung hodc lugng
cAu tric phan nhanh dugc dua vao tuy thude vao myc dich cai thién nhu kha
nang dbc thdi, cac tinh chét ngin ngira chay nho giot va cac tinh chit 1am chim
ngon lra. Mong mudn 13 luong tac nhan phan nhanh t5t hon 12 0,01-1% mol, t&t
hon nita 1a 0,1-0.9% mol, t6t nhét 12 0,2-0,8% mol tinh theo téng lugng cia don
vi cAu trac cacbonat c6 cdng thic chung (1) néu trén trong hop chit
polycacbonat thom (téng s6 mol). Hodc mong mudn 14 lugng tac nhin phan
nhénh t6t hon 13 0,01-1% mol, t8t hon nita 12 0,1-0,9% mol, t6t nhét 1 0,2-0,8%
mol tinh theo tdng lwong clia toan bd hop chét dihydroxy thom can sir dung va

toan bo tdc nhan phén nhanh cAn dugc st dung (tong s6 mol).

Pbi véi tring hop phan céch, cac vi du vé c4c hop chét tao lién két

cacbonat bao gdm céc cacbonyl halogenua nhu phosgen va cac haloformat.

Phan tng thuong dugc tién hanh trong su c6 mat cta tac nhan lién két
axit va dung moi. Céc vi du v& c4c tac nhan lién két axit bao gdm hydroxit kim
loai kidm nhu natri hydroxit va kali hydroxit va cic amin nhu pyridin. Cac vi du
vé cac dung mdi bao gbm hydrocacbon dugc halogen héa nhu etylen clorua va
clobenzen. Ngoai ra, chét xdc tac nhu cac amin bic ba hodc cac mudi amoni bac
bén c6 thé duge sir dung dé d4y nhanh phan mg. Nhiét d6 phan ung thudng
nam trong khoang tir 0°C dén 40°C va thoi gian phan ung thuong nim trong
khoang ttr vai phut dén 5 gio.

Trong trudng hop tring hop phan céch, tdc nhén chén cudi mach c6 thé
duoc sir dung dé thu duogc lugng mong muén cia cac nhém chin cubi mach
hodc ham lugng mong mudn ctia cadc nhém phenyl cubi mach tai thoi diém tao
ra hop chét polycacbonat thom. Cac vi du v& cac tac nhan chin cubi mach bao
gdm p-tert-butyl phenol, phenol, p-cumylphenol va phenol dugc thé alkyl mach
dai. Lugng tac nhan chan cudi mach can dugc st dung c6 thé duoc x4c dinh mot
cach thich hop theo ham lugng du dinh ctia cdc nhom cudi mach ctia hop chét
polycacbonat thom, thiét bj phan ung can duoc sir dung, céc diéu kién phan tmg
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hodc tuong tu.

Trong trudng hop trung hop néng chay, dieste cacbonat duge st dung
lam hop chét tao lién két cacbonat. Céc vi du vé cac dieste cacbonat bao gbm

hop chit c6 cong thirc chung (3) dudi day:

o

cee (3)

>

(@]
o
o
>

Trong cong thic chung (3) néu trén, "A" lién két don hoéa tri, nhém
hydrocacbon mach nhanh hodc mach vong c6 1-10 nguyén tir cacbon ma c6 thé

duoc thé. Hai "A" nay c6 thé 1a giéng hodc khac nhau.

Céc vi du vé dieste cacbonat bao gdm céc dieste cacbonat thom nhu
diphenyl cacbonat, ditolyl cacbonat, bis(2-clophenyl)cacbonat, m-cresyl
cacbonat, dinaphtyl cacbonat va bis(4-phenylphenyl)cacbonat. Céc dieste
cacbonat khac nhu dimetyl cacbonat, dietyl cacbonat, dibutyl cacbonat va
dixyclohexyl cacbonat c6 thé dugc st dung néu can. Trong sb ching, t6t hon 1a
sir dung diphenyl cacbonat vé phuong dién kha nang phan tng, do bén chéng lai

su nhudm mau nhua thu dugc tir d6 va chi phi.

Trong trudng hgp trung hgp néng chdy, cac nhom chén cubi mach co
thé dugc dua vao bang cach sir dung dieste cacbonat nhu diphenyl cacbonat voi
luong du so véi luong hop chat dihydroxy thom tai thoi diém tao ra hop chét
polycacbonat thom. Hop chat polycacbonat thom ctia séng ché t6t hon 1a dugc
san xuét bang cach phan tmg hop chét dihydroxy thom va dieste cacbonat trong
su c6 mit ciia chat xuc tac chuyén héa este véi ty 1é [dieste cacbonat]/[hop chét
dihydroxy thom] = 1,0-1,3 (ty 1€ mol). Ttrc la, dieste cacbonat t6t hon 1a duoc st
dung véi luong 1a 1,00 dén 1,30 mol, t6t hon nita 1a 1,02 dén 1,20 mol trén mol

hop chat dihydroxy thom.
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Qua trinh tring hop ndéng chay béng cach sir dung dieste cacbonat 1am
hop chét tao lién két cacbonat duoc thyc hién bang cich khudy hop chét
dihydroxy thom véi dieste cacbonat & ty 1€ dinh trudce ddng thoi gia nhiét gudi

khi quyén khi tro va sau do6 chung chét cac ruogu hodc cac phenol tao thanh.

Trong khi nhiét d phan tmg 1a phy thudc vao diém nong chay cua céac
ruou hodc cic phenol tao ra tir do, n6 thuong nim trong khodng tir 120°C dén
350°C. Phan tmg duoc thuc hién dudi 4p sudt giam tir lac bét dau va dugc hoan
thanh biang cach chung cht lién tuc cac ruou hodc phenol tao thanh. Cac chét xtc
tac chuyén hoa este nhu céc chét xtic tac hop chét bazo ma thuong dugce sir dung

¢6 thé dugc sir dung ¢ diy nhanh phan img.

Céc vi du v& céc chét xuc tic hop chit bazo bao gdm cac hop chit kim
loai kiém va/hodc cac hop chét kim loai kiém thd, cac hop chét chura nito va cac

hop chét chia bo.

Céc vi du dugce uu tién cua cac hop chét kim loai kiém va/hodc cac hop
chit kim loai kiém thd bao gém c4ac mudi axit hitu co, céac mudi vo co, oxit,
hydroxit, hydrua, alkoxit, amoni hydroxit bac bbn va cac mudi cia chiing va cac
amin ciia cac kim loai kidm va cdc kim loai kiém thd. M3i hop chat nay c6 thé
duoc str dung mdt cach doc 1ap hodc hai hodc nhiéu trong s6 chung c6 thé duoc

stt dung két hop véi nhau.

Cac vi du vé cac hop chit kim loai kiém bao gém natri hydroxit, kali
hydroxit, xeri hydroxit, lithi hydroxit, natri hydro cacbonat, natri cacbonat, kali
cacbonat, xeri cacbonat, lithi cacbonat, natri axetat, kali axetat, xeri axetat, lithi
axetat, natri stearat, kali stearat, xeri stearat, lithi stearat, natri gluconate, natri
boron hydrua, natri phenylborat, natri benzoat, kali benzoat, xeri benzoat, lithi
benzoat, dinatri hydrophosphat, dikali hydrophosphat, dilithi hydrophosphat,
dinatri phenylphosphat, mudi dinatri ctia bisphenol A, mudi dikali ctia bisphenol
A, mudi dixeri ctia bisphenol A va mudi dilithi ctia bisphenol A, mudi natri ctia
phenol, mudi kali cia phenol, mudi xeri cua phenol, mudi lithi cua phenol,
PhyBNa, N(CHCO,Na);, va PhNa,PO,.
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Céc vi du v& céc hop chét kim loai kiém thd bao gdm magié hydroxit,
canxi hydroxit, stronti hydroxit, bari hydroxit, magié hydro cacbonat, canxi
hydro cacbonat, stronti hydro cacbonat, bari hydro cacbonat, magié cacbonat,
canxi cacbonat, stronti cacbonat, bari cacbonat, magié axetat, canxi axetat,
stronti axetat, bari axetat, magié stearat, canxi stearat, canxi benzoat va magié

phenylphosphat.

Céc vi du vé céc hop chit chia nito bao gdm bazo nhu cdc amoni
hydroxit béc bén chita cac nhém alkyl va/hodc cac nhém aryl nhu tetrametyl
amoni hydroxit, tetraetyl amoni hydroxit, tetrapropyl amoni hydroxit, tetrabutyl
amoni hydroxit va trimetylbenzyl amoni hydroxit; cdc amin béc ba nhu
trietylamin, dimetylbenzylamin va triphenylamin; céc amin bac hai nhu
dietylamin va dibutylamin; cic amin bic mét nhu propylamin va butylamin; cac
imidazol nhu 2-metylimidazol, 2-phenylimidazol va benzoimidazol; va bazo
hoéc mubi bazo nhu amoniac, tetrametyl amoni bohydrua, tetrabutyl amoni
bohydrua, tetrabutyl amoni tetraphenylborat va tetraphenyl  amoni

tetraphenylborat, hodc cac mudi bazo cia ching.

Céac vi du vé& chtra céc hop chét chua bo bao gdm Et,PB(OH), va
Ph,PBPh;.

Lién quan dén chét xuc tac chuyén hoa este, tt hon 1a cac mudi kém,
thiéc, ziriconi hodc chi c6 thé duge st dung. MBJi trong sb chiing c6 thé duoc st
dung mot cach doc 18p hodc hai hodc nhiéu trong ) ching c6 thé duoc sir dung
két hop véi nhau.

Céc vi du v& céc chét xic tac chuyén héa este bao gbm kém axetat,
kém benzoat, k&m 2-etylhexanoat, thiéc clorua (II), thiéc clorua (IV), thiée
axetat (I), thiéc axetat (IV), dibutyltin dilaurat, dibutyltin oxit, dibutyltin
dimetoxit, ziriconi axetylaxetonat, ziriconi oxyaxetat, ziriconi tetrabutoxit, chi
axetat (II) va chi axetat (IV).

Céc chit xtic tac néu trén c6 thé dugc st dung voi lugng 13 t5t hon 13

1x10° dén 1x10™ mol, t8t hon nita 1a 1x107 dén 1x10™ mol trén mol tong
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lwong céc hop chat dihydroxy.

Nhiét d6 phan ing cta phan tng trung hgp noéng chay t6t hon 13 nam
trong khoang tir 180°C dén 320°C, tét hon nita 12 180°C dén 310°C, tot nhét Ia
180°C dén 300°C. P giam &p suét tét hon 1a 20kPa (150 torr) hodc thp hon, tot
hon nita 12 13kPa (100 torr) hogc thip hon, con tdt hon nita la 1,3kPa (10 torr)
hoic thap hon, t&t nhat 14 0,67-0,013kPa (5-0,1 torr).

Vi du, phén tng bét ddu dudi cac diéu kién 1a khoang 20kPa (150 torr)
va 180°C, va sau do, nhiét do duoc tang 1én mot cach tir tir va ap suét dugc giam
dén trang thai chan khéng cao, va cudi cing 4p suit dugc giam dén 0,13 kPa (1
torr) hodc thip hon, va nhiét do dugc ting dén 260°C-300°C, tot hon nita 1a
260°C-280°C. Su gia tang nhiét d¢ nhanh chong va/hodc sy giam ap suit nhanh
chong dén trang thai chan khong cao 1a khong duge uu tién vi hop chét tao lién
két cacbonat nhu diphenyl cacbonat tu n6 bi chung cAt ra ma khién cho kho duy
tri duogc ty 1€ mol phan ung thich hop, ma cé thé khién cho khéng thé thu dugc

polyme mong doi.

Chi s6 do nhét cu trac (tri s N) cta hop chét polycacbonat thom cia

sang ché c6 thé 13 1,3 hoic thép hon tuy thudc va viéc str dung dugc du tinh.

Trong trudng hop san xuét nhua polycacbonat c6 trong lugng phan tir
cao, dd chay lodng cao ma khong co cdu tric phan nhanh hodc ¢6 tri s6 N thép,
tri s& N ctia hop chét polycacbonat thom t6t hon 13 1,3 hodc thap hon, t6t hon
nita 1a 1,28 hoac thép hon, t6t nhét 1a 1,25 hoac thép hon.

Chi sb d6 nhét cAu truc (tri s6 N) 1a chi s6 d phan nhanh cua nhua

polycacbonat thom va c6 cong thirc todn hoc (1) dudi day:
Tri s6 N=(log(Q160)-log(Q10))/(logl 60—Ilog10) - - (1)

Trong cdng thirc toan hoc (1) trén day, Q160 1a thé tich dong néng chay
trén mdi don vi thoi gian (ml/gidy) duge do dudi cic diéu kién 280°C va tai

trong 160kg.
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Q10 1a thé tich dong néng chay trén mdi don vi thoi gian (ml/gidy) dugc
do duéi cac didu kién 280°C va tai trong 10kg.

Theo sang ché, n6 duge do béng cach st dung thiét bi do do Shimadzu
Corporation san xuit, tén thuong mai "CFT-500D". Khoang chay 1a 7,0-10,0

mm. C& voi phun 1a Imm(dudng kinh) x 10mm(chiéu dai).

Khi hop chét polycacbonat thom clia séng ché c6 tri s& N thép bang 1,3
hodc thip hon, ham luong cAu tric phan nhénh 1a thip va ham lugng lién két

thing hodc cAu trac mach thang 14 cao.

Trong trudng hop cac nhya polycacbonat thong thuong c6 cung Mw, ¢é
khuynh huong 13 d¢ chay loéng tré nén cao va he tri 6 Q trd nén cao khi ham
luong cAu trac phan nhanh hodc tri s6 N duoc gia ting. Mat khéc, copolyme
polycacbonat dugc polyme hoa cao bang cach st dung hop chét polycacbonat
thom c6 cac dédc trung cu thé cia sang ché dé phan tmg v6i hop chét diol béo c6

thé dat dugc do chay loang cao hodc tri s6 Q cao trong khi duy tri tri s6 N thép.

Trong khi do, chi s6 do6 nhot cAu tric (tri s6 N) ctia hop chét
polycacbonat thom cua sang ché c6 thé ciing cao hon 1,3 tuy thudc vao viée st
dung dugc du dinh. Bing cach st dung lugng dinh trude tac nhan tao nhanh dé
dua vao cu tric phan nhanh, c6 thé thu duge hop chét polycacbonat thom c6
chu tric phan nhanh 6 trj s N cao hon 1,3, t6t hon 13 1,31-2,0, t6t hon nita 12

1,31-1,7.

Hop chét polycacbonat thom néu trén cla sang ché c6 céu trac phan
nhanh duogc dua vao bang cach st dung lugng dinh trude tac nhan tao nhéanh co
thé duge st dung 1am tién chét polyme dé dugc cho tham gia phan ung chuyén
hoéa este v6i hop chét diol béo cu thd duéi 4p sudt giam, ma cho phép thu dugc
nhya polycacbonat thom phan nhénh dwoc polyme hoa cao 6 dd phan nhanh

mong mudn dudi cic diéu kién diu nhe trong thoi gian ngén.
(3) Vit liéu tién polyme polycacbonat thom

Hop chit polycacbonat thom clia sang ché c6 thé duge st dung dudi

dang tién polyme polycacbonat thom cho quy trinh san xuAt nhua polycacbonat
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thom duoc polyme hoa cao bao gdm quy trinh polyme hoa cao trong d6 tién
polyme polycacbonat thom dugc cho phén tmg v6i hop chét diol béo thong qua
phan Uing chuyén hoa este trong sy c6 mit clia chét xuc tac chuyén hoa este dudi
4p suét giam.

Tac 13, vat lidu tién polyme polycacbonat thom cha hop chit
polycacbonat thom (= tién polyme) duge chin cubi mach cua sang ché lam
thanh phin chinh dugc cho phan Gng v6i hop chét diol béo (= tic nhan lién két)
thong qua phan Ung chuyén héa este dé thay thé cac nhém chin cubi mach thu
duoc tir hop chét tao lién két cacbonat c6 mit trong tién polyme polycacbonat
thom (vi dy nhém phenyl cudi mach) bing nhém hydroxyl alcohol, nh& d6 thic
day phan Ung lién két giita cac phén tur tién polyme polycacbonat thom dé 1am
ting trong lugng phéan tir dé thu duoc trong lugng phén tir cao mdt cach nhanh

chéng dudi cac diéu kién diu nhe.

Vit liéu tién chét polyme dé san xuit nhua polycacbonat thom duoc
polyme hda cao ma chira tién polyme polycacbonat thom lam thanh phén chinh
va duge st dung cho myc dich néu trén cling chira monome cacbonat con lai voi
luong la t5t hon 13 3000 ppm hodc thip hon, t5t hon nita 1a 2000 ppm hodc thip
hon, t&t nhit 13 1000 ppm hoc thép hon.

Phuong phap 1am gidm ham lugng monome cacbonat con lai dén 3000
ppm hodc thap hon 13 khéng bi gi6i han cu th. Cac vi du vé phuong phép nay
bao gébm phuong phap kidm so4t luong dieste cacbonat dugc nap tai thoi diém
san xuét, vi du, kiém soat luong nay dén 1,3 mol hoic thép hon, t6t hon nita 1a
1,2 mol hodc thdp hon trén mdi mol tbng luong hop chat dihydroxy thom, va
phuong phap diéu chinh nhiét d6 phan ung (vi dy, 180°C dén 320°C) hoic muc
do gidm ap suét (vi dy, 150 torr hodic thap hon).

Trong trudng hop bang céach sir dung vét liéu tién polyme dé san xuét
nhua polycacbonat thom dugc polyme héa cao c6 chi sd d6 nhét cu tric (tri sd
N) la 1,25 hodc thip hon, vi ham lugng cAu tric phan nhanh trong tién chat
polyme la thdp va ham lugng lién két thing hodc cAu trac mach thang 13 cao,
nhya polycacbonat thom hodc copolyme polycacbonat co trong luong phan tu
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cao va do chay lodng cao (tri s6 Q cao) trong khi van git tri s6 N thap ¢6 thé thu
dugc bing cach cho vat lidu tién cht polyme phan tng véi hop chét diol béo dé

duogc polyme hda cao.

Tri s6 N ctia nhua polycacbonat thom dugc polyme hoéa cao thu duge tir
d6 t&t hon 13 1,3 hogic thAp hon, tdt hon nita 14 1,28 hozc thap hon, tot nhat la
1,25 hodc thip hon. Khéng c6 su dao dong 16n vé tri s6 N so véi hop chat

polycacbonat thom (= tién polyme).

Trong truong hop bang cach sir dung hop chét polycacbonat thom (=tién
polyme) ¢ cAu tric phan nhénh véi tri s N cao hon 1,25, nhua polycacbonat
thom phan nhanh dugc polyme héa cao c6 do phan nhanh mong mubdn tuong
{ing véi lugng tac nhan phan nhénh c6 thé thu duoc dudi cac diéu kién diu nhe
trong thoi gian ngén, bang cach phan tng véi hop chét diol béo néu trén thong
qua phan mg chuyén hoéa este. Trong trudng hop nay, mic do phan nhanh (tri s6
N) cua nhua polycacbonat thom phan nhénh thu dugc tir do t6t hon 1a 1,31-2,2,
tot hon nira 14 1,31-2,0, tot nhat 1a 1,31-1.,9.

Vi du thue hién sang ché

Sau day, sang ché sé& dugc mo ta chi tiet hon c6 dua vao cac vi du ma

khong duoc du dinh la [am gidi han pham vi cua sang ché.

Céc tri s6 do cla cac vi du va cac vi du so sanh dudi day dugc do bang

cach st dung cac phuong phap va/hodc cac thiét bi sau:
1) Khéi lugng phén tir trung binh khéi dbi véi polystyren (Mw):

Puoc do bing GPC bang céach sir dung cloroform lam dung mdi phat
tridn, dudng cong phan tich duoc tao ra bang cach sir dung polystyren chuan c6
trong luong phan tir da biét (muc phan bd trong luong phan ti = 1). Tinh theo
duong cong phan tich, Mw duoc tinh tir thoi gian luu cua GPC.

2) Nhiét d6 chuyén tiép pha thuy tinh (Tg):
Puogc do béng dung cu do nhiét lugng quét vi sai (DSC).

3) Téng lwong cac nhém cudi mach ctia polyme:
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0,25g mau polyme dugc hoa tan trong 5Sml cloroform d& duoc dotori
héa va sau dé lugng cac nhom cudi mach dugc do & 23°C béng cach sir dung
phd ké cong hudng tir hat nhan 1H-NMR, tén thuong mai "LA-500", do JEOL
Ltd san xuét. Két qua dugc thé hién dudi dang s6 mol trén tan polyme.

4) Ham luong cac nhém hydroxy cudi mach (ppm):

Pugc do béi phd ké UV/kha kién (546nm) ciia phitc dugc tao thanh tir
polyme va titan tetraclorua trong dung dich etylen clorua, hodc bing cach quan
sat cac nhom hydroxy cudi mach tir két qua phan tich 'H-NMR.

5) Ham luong cac nhom phenyl cudi mach (nol%):

Puogc tinh theo cong thic toan hoc sau day tu két qua phén tich

'H-NMR:

Conc. Terminal Ph (mol%) = (X=2)/[(X+2)+(Y=+8)]*100
*Conc. Terminal Ph: Him lugng cac nhom phenyl cubi mach
*X: ty 16 ving H cta cac nhém phenyl cubi mach

*Y: ty 1€ vung H ctia cdc nhodm phenyl

6) Mau ctia polyme (tri s6 YI):

6g mau polyme duoc hoa tan trong 60ml etylen clorua va sau dé tri 5O
Y1 duge do trong 6 c¢6 d6 dai dudong dan quang 13 6cm bang cach st dung sic ké
quang phd do NIPPON DENSHOKU INDUSTRIES CO.,LTD san xuat, tén
thuong mai "SE-2000".

7) Do chay loang (tri s6 Q):

Tri s6 Q 1a ty 18 luong chay ra cia nhwa néng chay (ml/gidy), ma dugc
danh gia bang thé tich dong néng chay trén mdi don vi thoi gian dugc do dudi
cac djéu kién 280°C va tai trong 160kg sau khi lam khoé & 130°C trong 5 gio
bing .céch sir dung méy thir dong kiéu Koka do Shimadzu Corporation san xuét,
tén thuong mai "CFT-500D".
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8)  TrisbN:

Mau polycacbonat thom duge lam khdé ¢ 130°C trong 5 gio duoc do
bang cach sir dung mdy thir dong kidu Koka do Shimadzu Corporation san xuat,
tén thuong mai "CFT-500D". "Q160" dugc danh gia voi mAu nay thong qua thé
tich dong néng chay trén mdi don vi thoi gian duge do dudi cac diéu kién 280°C
va 160kg, va "Q10" dugc danh gia theo cung céch thuc thong qua thé tich dong
néng chay trén mdi don vi thoi gian duge do dudi cac diéu kién 280°C va 10kg.
Tri s6 N duoc tinh theo cong thic toan hoc (1) dudi ddy bang cach st dung
"Q160" va "Q10":

Tri s6 N=(log(Q160)-log(Q10))/(logl 60—log10) -+ -(1)

9) Ty 1€ cac phan tir polyme co6 "i"=1:

Ty 1€ cac phan tir polyme trong d6 "i" ma la d¢ dai mach cta don vi ciu
tric ¢6 ngudn gbe tir hop chét diol béo 1a 1 ("i"=1) dugc do bang phan tich
'H-NMR ctia copolyme polycacbonat thu dugc.

10) Luong monome cacbonat con lai (DPC) va phenol con lai (PhOH):

Viéc danh gia dinh luong dugc thuc hién theo phuong phép chuin ndi

bang cach sir dung phép sic ky thdm gel (thiét bi do UV) hoic sac ky khi.

11)  Ham lugng cacbonat vong trong polyme:

10g mau polyme dugc hoa tan trong 100ml diclometan va dugc nhé giot
vao 1000ml metanol. Chét két ta duoc tach ra bang cach loc dé loai bé dung
mdi trong dich loc. Chét rén thu duge tir 6 dugc phan tich bang GC-MS dudi
cac diéu kién sau ddy. Luong do thdy tdi thiéu dudi cac diéu kién do 1a 0,0005
ppm.
Cac diéu kién do GC-MS:
Thiét b1 do: Agilent HP6890/5973 MSD

t ~
Cot: cot mao dan DB-5MS, 30mx0,25mm L.D., (40 day mang = 0,5um)
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Céc diéu kién nhiét d6 xa: 50°C (luu 5 phut) - 300°C (luu 15 phut),100/phut
Nhiét d6 dau ra: 300°C, dau vao: 1,0ul (ty 1€ tach; 25)

Phuong phap ion héa: phuong phap EI

Khi mang: He, 1,0ml/phut

Nhiét d6 thiét bi: 300°C

Pham vi quét khéi ning: 33-700

Dung mo6i: Cloroform cho HPLC

Chét chuén ndi: 1,3,5-trimetylolphenol

12)  Thu nghiém murc luu nhiét:

1g mau polyme dugc nap vao 6ng thir nghiém va dugc sdy trong 2 gio
bing thiét bi gia nhiét khéi & 120°C trong hop gang duge thé nito véi nong do
oxy la 0,0%. Tiép theo, murc luu nhiét duge tai trong 50 phut trong hop géng néu
trén bing thiét bi gia nhiét khdi & 360°C. Cac phép do ty 1& Iuu (%) trong luong
phan tir (Mw) va mirc thay d6i tri s YT dugc tién hanh trude va sau thir nghiém
luu nhiét.

Thit nghiém nay duge dy dinh dé dua ra lich st nhiét ma la mic t6i da
c6 thé cta nhiét do duc thong thudng cho qué trinh duc polycacbonat nhu duc
chinh x4c cao ching han trong d6 can duy tri d6 nhét néng chay cia polyme &
mtrc thip. Thoi gian luu dai trong 50 phut duoc thiét 14p theo thoi gian dai nhét
c6 thé lién quan dén truc tric thibt bi hodc twong tu tai vi trf dic thyc té.

13)  Mau cta polyme (tri 36 YI) trudce va sau thir nghiém luu nhiét:

1g polyme mau dugc hoa tan trong 60 ml etylen clorua va tiép do tri s6
Y1 duge do trong 6 c6 chidu dai dudng c6 dan quang 13 6cm bang céach st dung
sic ké quang phdi do NIPPON DENSHOKU INDUSTRIES CO.,LTD san xut,
tén thuong mai "SE-2000".

Lién quan dén cac dinh lugng cua cac hop chét diol béo dugc st dung

trong cac vi du va cac vi du so sanh, do tinh khiét hoa hoc 1a 98-99%, ham
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lwong clo 14 0,8 ppm hogc thap hon, va cdc ham lugng cua cac kim loai kiém,
cac kim loai kiém tho, titan va cac kim loai ning (sat, niken, crom, kém, dong,

mangan, coban, molypden, thiéc) 1an luot 12 1 ppm hodc thp hon.

Lién quan dén cc dinh lugng ctia céc hop chét dihydroxy thom va dieste
cacbonat duoc str dung trong céc vi dy va céc vi du so sanh, d6 tinh khiét quang
12 99% hodc cao hon, ham lugng clo 1a 0,8 ppm hodc thép hon, va cac ham
luong cua céc kim loai kiém, cac kim loai kiém thd, titan va cac kim loai nang
(sét, niken, crom, kém, d@)ng, mangan, coban, molypden, thiéc) 1an luot 14 1 ppm

hodc thip hon.

Trong cac vi du dudi day, tién polyme dugc viét tit 1a "PP", nhom
hydroxy dugc viét tit 13 "OH", va nhém phenyl duogc viét tit 1a "Ph" trong mot
s6 trudng hop.

<Vidu 1>

10,000g (43,80 fnol) 2,2-bis(4-hydroxyphenyl)propan, 10,581g (49,39
mol) diphenyl cacbonat va 1 pmol/mol natri hydro cacbonat dudi dang chét xtic
tac dugc nap vao thiét bi phan tmg SUS316 loai 50 1 dugc trang bi bd phan
khudy va bd phan cAt, va khi trong binh phan tmg dugc thé bing nito. Luong
chdt xGc tic dugc tinh dudéi dang s6 mol tinh theo luong

2,2-bis(4-hydroxyphenyl)propan.

Do giam ap sut dugc didu chinh dén 27 kPa (200 torr) va céc vét liéu

khéi dAu duoc gia nhiét va nong chay ¢ 200°C ddng thoi khudy trong 30 phut.

Tiép theo, phan tng chuyén hoa este dugc tién hanh trong 4 gid trong
khi ngung tu phenol dugc chung cat tir hé phan Ung trong 6ng 1am lanh va loai
bo, duy tri nhiét do bén trong & 260°C va do giam 4p suft & 0,13kPa (1 torr)
hodc thip hon trong 1 gio.

Tiép theo, trong khi nhiét do bén trong dugc tang 1én 280°C trong 20
phut va d§ giam ap suit duoc gitt & 0,13kPa (1 torr) hodc thap hon, 393g (0,90
mol) 9,9-bis[4-(2-hydroxyetoxy)phenyl]floren néng chay, sau day goi 1a "BPEF"

ma 1a hgp chét diol béo, dugc nap vao d6 va phan ing chuyén héa este dugc lién
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tuc trong 30 phut dong thoi khudy va nhao tron dé thu duoc copolyme
polycacbonat co khéi lugng phan tir trung binh khéi (Mw) 1a 55000.

Céc két qua phan tich 'H-NMR copolyme polycacbonat thu duoc tir d6
duogc thé hién trong Fig,1 (biéu dd 'H-NMR (A)) va trong Fig,2 (biéu do
'H-NMR (B)). Biéu db "H-NMR (A) thé hién hinh v& phong to clia cac dinh cuc
dai thu dugc tu hop chét diol béo twong tmg véi mach etylen cua BPEF, theo do
dinh cuc dai ctia cac don vi chu trac c6 ngudn goc tir hop chat diol béo dugc
nhén ra. Mach etylen ciia monome BPEF ¢6 céc tin hiéu gan 3,9 ppm, nhung rd
rang 1a n6 dugc dich chuyén dén vi tri khac sau phan Gng vé6i hop chat

dihydroxy thom. Pinh cuc dai & 4,8 ppm 1a dinh cuc dai cia nhom OH thom.

T cac dinh cuc dai nay, su hinh thanh cAu trac dugc tao boi mach
polycacbonat thom va phan diol béo dugc xé4c dinh. Hai dinh cyc dai ro nhét thé
hién cAu trac dugc tao boi lién két gitta mach polycacbonat thom v6i BPEF. Hai
dinh cuc dai yéu nhét gén v4i ching thé hién cdu trac dugc thé hién boi lién két

gitta BPEF v6i nhau (su hinh thanh copolyme khéi).

Theo Fig.2, dinh cuc dai thu dugc tr nhém phenyl cua BPEF dugc
nhan ra, nho do chu trac dugc tao béi mach polycacbonat thom va phﬁn diol béo

cling dugc xéc dinh.

Do d6, duoc thira nhan rang copolyme polycacbonat thu dugc tir do
duoc hinh thanh cht yéu tir phén tir polyme ¢6 céu tric thu duge tir hop chat
diol béo vé6i d6 dai mach bang 1 ("i"=1) trong cong thirc chung (IIT) néu trén, ma
1a cAu trac gdm c6 mach polycacbonat thom va mét don vi cAu trac c6 nguon
gbc tir hop chit diol béo. Theo két qua phan tich "H-NMR, ham lugng cac phén
ti polyme co chu tric vai "i"=1 12 98% mol tinh theo tong lugng cla copolyme
polycacbonat thu duoc tir do.

Ham luong cdu tric thu dugce tir hop chét diol béo tuong tng voi cau
triic c6 cong thirc chung (I) 1a 1,7% mol va ham luong cAu trac thu dugc tir hop
chét dihydroxy thom tuong Gmg v6i c4u truc c6 cong thire chung (II) 1a 98% mol,

tinh theo tdng lwong ciia copolyme polycacbonat thu duge tir do. Tri s6 Q160 1a
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0,17 ml/gidy ma thoa mén cong thirc toan hoc (2) néu trén thé hién mbi quan hé

gitta Mw va tri s6 Q. Chi s6 d6 nhét cdu tric (tri s6 N) la 1,21.

Céc tinh chit ctia copolyme polycacbonat thu dugc tir d6 duoc thé hién
& bang 1. Trong bang 1, Suét udn (GPa) va tng sudt uén (MPa) duoc do theo
JIS-K7171. Suét dan hdi kéo (GPa), img suat chay kéo (MPa), d6 dan dai chay
kéo(%) va do bén chéng dut do kéo (MPa) dugc do theo JIS-K7113. Ung suit
nén Izod (kg cm/cm) dugc do theo JIS-K7110.

<Cac vi du 2-3>

Céc thi nghiém dugc thuc hién theo cung cach twhes nhu trong vi du 1
ngoai trir vi€c sir dung cac hop chét diol béo va lrong duoc st dung nhu dugc
thé hién & bang 1.
<Vi du san xuét tién polyme 1; PP-A>

10,000g (43,80 mol) 2,2-bis(4-hydroxyphenyl)propan, 10,588g (49,39
mol) diphenyl cacbonat va 1 umol/mol natri hydro cacbonat dudi dang chat xtic
tac dugc nap vao binh phan tng SUS316 loai 50 lit dugc trang bi bo phéan khudy
va bd phén cét, va khi trong binh phan tmg dugc thé bang nito. Luong chat xtc
tic  duwoc  tinh  duéi dang s& mol tinh  theo  luong

2,2-bis(4-hydroxyphenyl)propan.

Do giam ap suét duoc diéu chinh dén 27 kPa (200 torr) va cac vat ligu

khéi ddu duoc gia nhiét va nong chay & 200°C dong thoi khudy trong 30 phut.

Tiép theo, phan ting chuyén hoa este duoc tién hanh trong 4 gio trong
khi ngung tu phenol dugc chung cét tir hé phan tng trong 6ng 1am lanh va loai
bo, duy tri nhiét d6 bén trong ¢ 260°C va do giam ap suét ¢ 0,13kPa (1 torr)
hodc thép hon trong 1 gio dé thu dugc tién polyme polycacbonat c6 khoi lugng
phén tir trung binh khdi (Mw) 12 24000, sau day goi la "PP-A".

Ham luong cdc nhém hydroxy (ppm) va ham lugng cadc nhom phenyl
cubi mach (mol%) cia tién polyme polycacbonat thu dugc tir d6 dugc thé hién &

bang 2.
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Trong bang 2, ham lugng cac nhom hydroxy c6 nghia la ham luong
cla tit ca cac nhom OH chira trong polyme ma duge tinh bang phén tich
'H-NMR. Trong bang 2, ham lugng c4c nhém phenyl cudi mach c6 nghia 1a ham
luong cia cac nhom phenyl cudi mach trén co so tit ca cac nhom phenylen va
cac nhém phenyl trong cac nhém phenyl cubi mach bao gébm cac nhém phenyl

duoc thé boi cac nhoém hydroxy.
<Vi du san xuét tién polyme 2; PP-B>

9,995g (43,78 mol) 2,2-bis(4-hydroxyphenyl)propan, 10,321g (48,18
mol) diphenyl cacbonat va 1 pmol/mol natri hydro cacbonat duéi dang chét xtc
tac duoc nap vao binh phan ing SUS316 loai 50 lit duogc trang bi bo phan khuéy
va b phan cét, va khi trong binh phan tmg dugc thé bang nito. Luong chat xuc
tic  duwoc  tinh  dudéi  dang  s6 ‘mol  tinh  theo  luong

2,2-bis(4-hydroxyphenyl)propan.

Do giam 4p suit duoc didu chinh dén 27 kPa (200 torr) va cac vat lidu

khéi dau duge gia nhiét va néng chay & 200°C dong thoi khudy trong 30 phut.

Tiép theo, phan g chuyén héa este dugc tién hanh trong 4 gid trong
khi ngung tu phenol dugc chung cit tir hé phan tmg trong 6ng 1am lanh va loai
bd, duy tri nhiét d6 bén trong & 260°C va do giam ap suit & 0,13kPa (1 torr)
hodc thap hon trong 1 gio dé thu duogc tién polyme polycacbonat c6 khéi luong
phén tu trung binh khdi (Mw) 12 33000, sau day goi la "PP-B".

Ham lugng cac nhom hydroxy (ppm) va ham luong cac nhém phenyl
cubi mach (mol%) tién polyme polycacbonat thu dugc tir d6 dugc thé hién &
bang 2 Trong bang 2, ham luong cac nhém phenyl cubi mach cé nghia 1a ham
lwong cia cac nhom phenyl cudi mach trén co s tat ca cac nhom phenylen va
cac nhom phenyl trong cdc nhom phenyl cudi mach ma duge tinh theo phén tich
"H-NMR.

<V{ du san xuét tién polyme 3; PP-C>

125,00g (0,548 mol) 2,2-bis(4-hydroxyphenyl)propan va 0,3g
hydrosulfit dugc hoa tan trong 730ml dung dich nudc natri hydroxit 8% khoi
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lugng. 300ml diclometan dugc bd sung vao d6 va, duy tri 15°C ddng thoi khudy,

70,50g (0,713 mol) phosgen dugc bd sung vao d6 béang cach suc.

Sau khi hoan t4t viéc suc phosgen, 5,06g (0,055 mol) phenol dugc bd
sung dudi dang chét didu chinh trong lwong phan ti, va 130ml dung dich nudc
natri hydroxit 8% khéi luong duoc bd sung thém, va sau d6 hdn hop phan tng

duoc khqu manh dé tao nhil tuong.

Tiép theo, 0,60ml trietylamin dugc bd sung vao d6 va hén hgp phéan
ung dugc khudy & 20°C-25°C trong khoang 1 gi¢ dé thuc hién viéc tring hop.

Sau khi hoan tAt viéc tring hop, hén hop phan tmg dugc tach thanh pha
nudc va pha hitu co. Pha hitu co duge trung hoa béng axit phosphoric rdi dugc

rira bang nudc.

Dung dich polyme thu dugc tir 46 duge nhé giot vao nudc 4m duy tri &
50°C dé loai bd dung mdi nhd bay hoi, va san phim rén thu duoc tir 46 dugce ép
thanh céc miéng dé thu dugc chét két tia dang bdt mau trang. Chét két tua thu
dugc tir 46 dugc loc va duge 1am kho & 120°C trong 24 gio dé thu duoc bot

polyme, sau ddy goi la "PP-C".

Ham lugng céc nhém hydroxy (ppm) va ham lugng céac nhom phenyl
cudi mach (mol%)cta tién polyme polycacbonat thu duogc tir 46 dugc thé hién &
bang 2. Trong bang 2, ham lugng cdc nhém phenyl cudi mach c6 nghia 13 ham
luong clia cac nhém phenyl cubi mach trén co sd tat ca cdc nhom phenylen va
cac nhom phenyl trong cac nhém phenyl cudi mach ma duoc tinh bang phép
phan tich 'H-NMR.
<Vidu 4>

10g tién polyme polycacbonat thom PP-A ma thu dugc theo vi du san
xuét tién polyme 1 néu trén dugc nap vao binh bdn cb loai 300cc duge trang bi
bd phan khudy va bd phan cit va dugc gia nhigt va duge lam néng chay dudi
chan khong & 280°C.

Tiép theo, 0,33g 9,9-bis[4-(2-hydroxyetoxy)phenyl]floren (BPEF) ma

1a hop chét diol béo dugc nap vao do, va hdn hop nay duge khudy va ngao tron
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trong 60 phit & nhiét d6 4o giam nhiét la 280°C dudi ap suat giam la 0,04 kPa
(0,3 torr) dé thuc hién phan tmg chuyén héa este. Lién quan dén chét xuc tac,
chéat xtc tac polyme héa ma dd dugc sit dung trong quy trinh diéu ché tién

polyme polycacbonat thom tiép tuc dugc st dung mot céch tryc tiép.

Phenol dugc chung cét tir hé phan (mg dugc ngung tu trong éng lam
lanh dé duoc loai bd hoan toan dé thu dugc copolyme polycacbonat co khoi
luong phén tir trung binh khdi (Mw) 12 37000, tri s6 Q 1a 0,400, ham luong cac
phén tu polyme co chu tric véi "i"=1 (ma 1a ty 1é khung diol béo co "i"=1) la

96% mol, va tri s6 N 1a 1,22. Cac két qua duoc thé hién & bang 3.
<Vi du 5-15>

Céac thi nghiém dugc thuc hién theo cung céch thic nhu trong vi du 4
ngoai trir vi€c str dung cac tién polyme polycacbonat thom va cac hop chét diol
béo nhu duogc thé hién & bang 3. Trong truong hop sir dung PP-C, 1 umol/mol
natri hydro cacbonat duogc bb sung duéi dang chét xuc tac, trong d6 lugng chat
xac tac duoc tinh dudi dang s6 mol tinh theo Ilwong don vi

2,2-bis(4-hydroxyphenyl)propan. Cac két qua dugc thé hién & bang 3.
<Vi du so sanh 1>

10,000g (43,80 mol) 2,2-bis(4-hydroxyphenyl)propan, 10,000g (46,68
mol) diphenyl cacbonat va 1 pmol/mol natri hydro cacbonat dudi dang chat xtc
tac duge nap vao binh phan tmg SUS316 loai 50 lit dugc trang bi bd phéan khqu
va bd phan cét, va khi trong binh phan tmg dugc thé bang nito. Lugng chat xtc
tac duoc tinh dudi dang s6 mol tinh theo luong
2,2-bis(4-hydroxyphenyl)propan.

Do giam ap suit duoc diéu chinh dén 27 kPa (200 torr) va céc vt liéu
khéi dau duogc gia nhiét va nong chay ¢ 200°C ddng thoi khudy trong 30 phut.

Tiép theo, phan tng chuyén hoéa este duoc tién hanh trong 4 gio trong
khi ngung tu phenol duoc chung cat tir hé phan tmg trong 6ng lam lanh va loai
bd, duy tri nhiét do bén trong ¢ 260°C va dd giam ap suit & 0,13kPa (1 torr)
hodc thap hon trong 7 gid dé thu duoc khoang 10kg polycacbonat thom co khoi
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lugng phén tr trung binh khdi (Mw) 13 63000, ham luong cdc nhém hydroxy
cudi mach 13 700 ppm. Céc tinh chét ctia polycacbonat thu dugce tir d6 duge thé
hién & bang 1.

<Vi du so sanh 2>

3634g (15,92 mol) 2,2-bis(4-hydroxyphenyl)propan va 30g hydrosulfit
dugc hoa tan trong 401 dung dich nuéc natri hydroxit 5 % khdi lugng. 171
diclometan dugc bd sung vao dé va, duy tri 15°C dbng thoi khudy, 2100g (21,23

mol) phosgen dugc bd sung vao d6 béng cach syc.

Sau khi hoan tit viéc suc phosgen, 99,91g (0,67 mol)
p-tert-butylphenol dugc bd sung dudi dang chit diéu chinh trong lugng phén ti,
va 10L dung dich nudc natri hydroxit 5 % khdi luong va 201 diclometan dugc b
sung thém, roi hdn hop phan Gng dugc khudy manh dé tao nhii tuong.

Tiép theo, 20ml trietylamin dugc bd sung vao d6 va hon hop phan g
duoc khudy & 20°C-25°C trong khoang 1 gio dé thuc hién viéc trung hop.

Sau khi hoan tit viéc tring hop, hon hop phan tmg duge tach thanh pha
nude va pha hitu co. Pha hitu co duge trung hoa béng axit phosphoric rdi dugc
rira bing nuéc.

Dung dich polyme thu dugc tir 46 dugc nhd giot vao nudc 4m duy tri &
50°C dé loai bo dung mdi nh bay hoi, va san phdm rén thu dugc tir d6 dugc ép
thanh cac miéng dé thu dugc chét két tha dang bot mau tréng. Chat két tia thu
duoc tir d6 duge loc va dugc lam kho & 120°C trong 24 gi¢ dé thu dugc bot
polyme.
<Vi du so sanh 3>

Thi nghi€m duoc tién hanh theo cing cach nhu trong vi du so sanh 2
ngoai trir viéc thay dbi lugng p-t-butylphenol 1a 78,86g (0,52 mol). Cac tinh chét
ctia polycacbonat thu dugce tir 46 duge thé hién & bang 1.

<Vi du so sanh 4>

50,96g (0,2232 mol) 2,2-bis(4-hydroxyphenyl)propan, 49,04g (0,229
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mol) diphenyl cacbonat va 1 pmol/mol natri hydro cacbonat dudi dang chét xuc
tac duoc nap vao binh bdn cd loai 300cc duge trang bi by phéan khqu va bd
phén cit, va dugc gia nhiét & 180°C trong khi quyén nito dong thoi khudy trong
30 phut.

Tiép theo, d0 giam ap sudt dugc didu chinh dén 20kPa (150 torr) va
ddng thoi nhiét do dugc tang 1én 200°C véi toe do 60°C/gidr va, duy tri & nhiét
d6 trén, phan Ung chuyén héa este dugc tién hanh trong 40 phut.

Sau d6, nhiét d6 dugc tang 1&n 225°C véi tdc @6 75°C/gitd va nhiét do
duoc gitt nhu trén trong 10 pht.

Tidp theo, nhiét do dugc ting lén 260°C v6i toc d 65°C/gio va, &p suat
dugc gidm dén 0,13kPa (1 torr) hogc thip hon trong 1 gio, roi 4p suét va nhiét
d6 duoc gift nhu trén trong 6 gio nita d8 thu duoc 30g polycacbonat thom c6
khéi luong phan tir trung binh khdi (Mw) 1a 44000.

Céc tinh chét cta polycacbonat thu dugc tir do dugc thé hién & bang 4.
<Vi du so sanh 5>

50,98g (0,2233 mol) 2,2-bis(4-hydroxyphenyl)propan, 49,04g (0,229
mol) diphenyl cacbonat va 1 pmol/mol natri hydro cacbonat dudi dang chét xuc
tac dugc nap vao binh bdn cb loai 300cc duge trang bi bd phén khudy va bo
phén cAt, va dugc gia nhiét & 180°C trong khi quyén nito dong thoi khudy trong
30 phut.

Tiép theo, dd giam ap sudt dugc didu chinh dén 20kPa (150 torr) va
d(‘Sng thoi nhiét dd duoc tang 1én 200°C voi tdc d6 60°C/git va, duy tri nhiét do
trén, phan Ung chuyén héa este dugc tién hanh trong 40 phut.

Tiép theo, nhiét do duoc tang lén 225°C véi tbe @6 75°C/gid va nhiét
dd duoc gift nhu trén trong 10 phut.

" Tiép theo, nhiét d6 duoc ting 1én 260°C voi tdc d6 65°C/gidy va, 4p sult
dugc giam dén 0,13kPa (1 torr) hodc thip hon trong 1 gio, rdi 4p suft va nhiét

d6 duoc gitt nhu trén thém 7 gio dé thu duge 30g polycacbonat thom cd khéi
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lugng phén tur trung binh khéi (Mw) 1& 50000. Cac tinh chét cua polycacbonat

thu dugc tir d6 dugc thé hién & bang 4.
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Bang 2
4 PP-A PP-B PP-C

BPA(g) . 10000 9995.1
BPA(mol) 43,80 43,78
DPC(g) 10558 10321
DPC(mol) ' 49,29 48,18
Ty s6 mol DPC/BPA 1,13 1,10
Mw 24000 33000 22000
Ham lwgng OH (ppm) ] 181 73 73
"Ham lvong Ph cubi mach (mol%) ' - 73 51 7.8

OH: Nhom Hydroxyl
Ph: Nhém Phenyl
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Bang 4
Vi du so sanh 4 Vi du sosanh 5

BPA(g) 90,96 50,98
BPA(mol) 0,2232 0,2233
DPC(g) 4904 49 04
DPC(mol) 0.229 0,229
Ty s6 mol DPC/BPA 1,03 1,03
Diol - =

Trong lwong phan t& diol - -

Lwong cua diol (g) o - -

Lwong cua diol (mol) _ _

Mw 44000 50000
TrissQ  [ml/s] 160kg 0,1264 0,0788
Trisb N 1,30 1,31

<Vi duy san xuét tién polyme 4; PP-D>

10000,6g (43,81 mol) 2,2-bis(4-hydroxyphenyl)propan, 10,560,0g
(49,30 mol) diphenyl cacbonat va 0,5 pmol/mol xeri cacbonat dudi dang chét
xtc tac duge nap vao binh phéan tng SUS316 loai 50 lit dugc trang bi bd phéan
khudy va bd phan cit, va khi trong binh phan Gmg duoc thé bang nito. Lugng
chit xuc tac tinh  dudi mol tinh theo luong

duoc dang so

2,2-bis(4-hydroxyphenyl)propan.

Do giam ap suat duoc diéu chinh dén 27 kPa (200 torr) va cac vat li¢u

khéi dau duoc gia nhiét va nong chay ¢ 200°C ddng thoi khudy trong 30 phut.

Tiép theo, phan tng chuyén hoéa este dugc tién hanh trong 4 gid trong
khi ngung tu phenol dugc chung cét tir hé phan mg trong 6ng lam lanh va loai
bo, duy tri nhiét do bén trong & 260°C va do giam 4p suat ¢ 0,13kPa (1 torr)
hodc thap hon trong 1 gid dé thu dugc tién polyme polycacbonat co khéi luong
phén ti trung binh khéi (Mw) 1a 22000, sau day goi la "PP-D".

Ham luong cac nhém hydroxy (ppm) va ham lugng cac nhom phenyl

cudi mach (mol%) tién polyme polycacbonat thu dugc tir d6 dugc thé hién 6
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bang 5.

Trong bang 5, ham luong cdc nhém hydroxy co nghia 14 ham luong
ctia tAt ca ciac nhom OH chua trong polyme ma dugc tinh bang phan tich
'H-NMR. Trong bang 5, ham lugng cac nhom phenyl cubi mach c6 nghia 12 ham
luong clia cdc nhom phenyl cudi mach trén co so tit ca cac nhom phenylen va
cac nhom phenyl trong cac nhom phenyl cubi mach bao gdm cac nhém phenyl

duoc thé boi cac nhém hydroxy.
<Vidu 16>

30g tién polyme polycacbonat thom PP-D ma thu dugc theo vi du san
xudt tién polyme 4 néu trén dugc nap vao binh bdn cb loai 300cc duge trang bi
bd phan khudy va bo phén cAt va duoc gia nhiét va lam nong chay dudi ap suét

thudng & 280°C.

Tiép theo, 0,22g 1,4-xyclohexandimetanol (CHDM) ma 1a hop chét
diol béo dugc nap vao do, va hdn hop nay dugc khudy va ngao tron trong 1 pht
& nhidt d6 40 giam nhiét 1a 280°C dudi 4p sudt thudng. Tiép theo, hon hop nay
dugc khudy va ngao tron dudi ap sudt giam bang 0,04 kPa (0,3 torr) trong 45
phut dé thuc hién phan Ung chuyén héa este. Lién quan dén chét xuc tac, chat
xuc tac polyme hoéa ma dd dugc st dung trong quy trinh didu ché tién polyme

polycacbonat thom tiép tuc dugc sit dung mot cach truc tiép.

Phenol duogc chung cét tir hé phan Ung dugc ngung tu trong éng lam
lanh d& duoc loai bd hét @é thu duoc copolyme polycacbonat c6 khéi lugng
phan t&r trung binh khdi (Mw) 12 48000, tri s6 Q 1a 0,1294, ham lugng cac phan
tr polyme co cAu tric véi "i"=1 (ma 1 ty 1& khung diol béo c6 "i"=1) 1a 100%
mol, va tri s& N 1a 1,22. Céc két qua duge thé hién & bang 6.
<Vidu 17>

30g tién polyme polycacbonat thom PP-D ma thu duoc theo vi du san
xuét tién polyme 4 néu trén dugc nap vao binh bdn cb loai 300cc dugc trang bi
bd phén khqu va bd phan cAt va duoc gia nhiét va lam nong chay dudi ap suét
thuong & 300°C.
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Tiép theo, 0,22g 1,4-xyclohexandimetanol (CHDM) ma 13 hop chét
diol béo duogc nap vao d6, va hdn hop nay dugc khudy va ngao tron trong 15
phitt & nhiét d 4o gidm nhiét 12 300°C duéi 4p sudt thudng. Tiép theo, hon hop
nay dugc khudy va ngao tron dudi ap suat giam 0,04 kPa (0,3 torr) trong 45 phut
dé thyc hién phan tng chuyén héa este. Lién quan dén chit xuc tac, chét xic tac
polyme héa ma dd dugc st dung trong quy trinh diéu ché tién polyme

polycacbonat thom tiép tuc duge st dung mot cach truc tiép.

Phenol dugc chung cét tir hé phan Umg dugc ngung tu trong bng 1am
lanh dé& duoc loai bd hét @é thu duogc copolyme polycacbonat cd khéi luong
phan tir trung binh khéi (Mw) 12 65000, tri s6 Q 14 0,0305, ham lugng céc phin
tlr polyme co cAu trac véi "i"=1 (ma 13 ty 1& khung diol béo c6 "i"=1) la 100%

mol, va tri s6 N 1a 1,20. C4c két qua dugc thé hién & bang 6.
<Vidy 18>

30g tién polyme polycacbonat thom PP-D ma thu duoc theo vi du san
xuét tién polyme 4 néu trén dugc nap vao binh bdn cb loai 300cc duge trang bi
bd phan khudy va bo phan cAt va duogc gia nhiét va 1am noéng chay dudi ap suét
thuong & 300°C.

Tiép theo, 0,30g decalindimetanol (DDM) ma 1a hop chét diol béo
duoc nap vao d6, va hdn hop nay dugc khudy va ngdo tron trong 15 phut & nhiét
do 4o giam nhiét 1a 300°C dudi ap sut thudong. Tiép theo, hdn hop nay duge
khudy va ngdo tron dudi ap suat giam 13 0,04 kPa (0,3 torr) trong 30 phut dé
thuc hién phan Ung chuyén hoa este. Lién quan dén chét xtc tac, chat xtc tac
polyme hdéa ma di dugc st dyng trong quy trinh didu ché tién polyme
polycacbonat thom tiép tuc duge sir dung mot cach truc tiép.

Phenol dugc chung cét tir hé phan Umg dugc ngung tu trong éng lam
lanh dé dugc loai bd hét @& thu dugc copolyme polycacbonat c6 khéi luong
phén tir trung binh khéi (Mw) 1a 66000, tri s6 Q 14 0,0319, ham luong cac phén
t& polyme co cAu tric véi "i"=1 (ma 1a ty 1& khung diol béo c6 "i"=1) 12 100%

mol, va tri s& N 12 1,19. Cac két qua dugc thé hién & bang 6.
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<Vidu 19>

30g tién polyme polycacbonat thom PP-D ma thu dugc theo vi du sén
xuét tién polyme 4 néu trén dugc nap vao binh bdn cb loai 300cc duge trang bi
bd phén khudy va bd phén cit va dugc gia nhiét va 1am néng chay dudi 4p suét
thuong & 280°C.

Tiép theo, 0,30g decalindimetanol (DDM) ma la hop chét diol béo
duoc nap vao do, va hdn hop nay duoc khudy va ngao trdn trong 1 phit & nhiét
d6 40 giam nhiét 13 280°C dudi 4p sudt thudng. Tiép theo, hon hop nay dugc
khudy va ngao tron dudi ap sudt giam 1a 0,04 kPa (0,3 torr) trong S5 phit dé
thuc hién phan Ung chuyén hoéa este. Lién quan dén chit xtc tac, chit xdc tac
polyme héa ma dd dugc st dung trong quy trinh diéu ché tién polyme

polycacbonat thom tiép tuc dugc sir dung mot cch tryc tiép.

Phenol dugc chung cit tir hé phan mg dugc ngung tu trong éng 1am
lanh dé duoc loai bd hét @ thu dugc copolyme polycacbonat co khéi luong
phén tir trung binh khéi (Mw) 12 61000, tri s6 Q 14 0,0440, ham lugng céc phén
tr polyme co chu trac véi "i"=1 (ma 13 ty 18 khung diol béo c6 "i"=1) 1a 100%

mol, va tri s6 N'1a 1,17. C4c két qua duoc thé hién & bang 6.

Bang 5
PP-D
BPA(g) 10000,6
BPA(mol) 43,81
DPC(g) 10560
DPC(mol) ' 49,30
Ty s6 mol DPC/BPA 1,13
Mw 22000
Ham lwgng OH (ppm) 60
Ham lwong Ph cudi mach (mol%) | 5,0
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Fig.3 thé hién mdi quan hé gitta Mw va tri s6 Q (tai trong 160kg,
280°C) ctia cac polycacbonat thu dugc trong cac vi du va vi du so sanh trén. N6
thé hién ring céc copolyme polycacbonat cia sing ché c6 xu hudng 1a do chay
lodng cao co thé dat dugc dbi voi cliing trong lugng phan tir so vdi cac nhya

polycacbonat thong thuong.

Trong Fig.3, cac copolyme polycacbonat cia sang ché (Cac vi dy 1-19)
duoc thé hién 13 m, hinh vuéng mau den, cac polycacbonat thu dugc bang cach
trung hop phén cach (Céc vi du so sanh 2, 3) duge thé hién 13 o, hinh tron mau
tring, va cdc polycacbonat thu dugc bing céach trung hop nong chay thong
thudng khéng c6 céu tric diol béo thu duge tir hop chét diol béo (Céc vi du so
sénh 1, 4, 5) dugc thé hién 13 A, hinh tam giac mau tréng. Fig.3 thé hién réng cac
copolyme polycacbonat clia sang ché (Céc vi dy 1-19) c6 d6 chdy lodng cao so
véi cac polycacbonat thu dugc béng cach trung hop phén cach (Céac vi du so
sanh 2, 3) ho#ic cdc polycacbonat thu duoc béng cach trung hop néng chdy thong
thuong khong co6 cAu trtc diol béo thu duge tir hop chat diol béo (Céc vi du so
sanh 1, 4, 5)

Fig.4 thé hién méi quan hé gilta Mw va tri s6 N cua céac polycacbonat
thu duge trong cac vi dy va vi du so sanh trén. Tri s6 N cua cac copolyme
polycacbonat cua sang ché 13 thap 3 rét, diéu nay cho thdy rang ham lugng céu
triic phan nhénh 1a cyc ky nho mic du dugc san xuét bang cach tring hop néng
chay.
<Vidu 20>

30,13g tién polyme polycacbonat thom PP-D ma thu dugc theo vi du
san xuét tién polyme 4 néu trén dugc nap vao binh bdn ¢b loai 300cc dugce trang
bi b phan khudy va bo phan cAt va duoc gia nhiét va lam nong chdy dudi ap
sult thuong & 280°C.

Tiép theo, 0,34g 2-butyl-2-etylpropan-1,3-diol (BEPD) ma la hop chét
diol béo dugc nap vao do, va hdn hop nay dugc khudy va ngao tron trong 3 phit

& nhiét d6 4o giam nhiét 12 280°C dudi 4p suét thudng.
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Tiép theo, hon hgp nay dugc khudy va ngdo tron dudi ap sudt giam 13
0,04 kPa (0,3 torr) trong 70 phut dé thyuc hién phan ung chuyén hoa este. Lién
quan dén chét xtc tac, chit xtc tac polyme hoa ma di dugc sir dung trong quy
trinh diéu ché tién polyme polycacbonat thom tiép tuc dugc sir dung mdt cich

tryc tiép.

Phenol, cacbonat vong (5 -butyl-5-etyl-1,3-dioxan-2-on)  va
2-butyl-2-etylpropan-1,3-diol (BEPD) chwa phén ing duoc chung cét tir hé phan
ung dugc ngung tu trong 6ng lam lanh dé duoc loai bod hét @é thu dugc nhua
polycacbonat c6 khéi lugng phan tir trung binh khéi (Mw) 1a 56,400, tri sd N 1a
1,19, ham lugng cacbonat vong (5-butyl-5-etyl-1,3-dioxan-2-on) 12 154 ppm.

1g nhuya thu dugc tir @6 dugce nap vao 6ng thir nghiém va dugc lam kho
trong 2 gid bang thiét bi gia nhiét khéi & 120°C trong hop gang dugc thay thé
nito v4i ndng @ oxy 12 0,0%. Tiép theo, muc luu nhiét duge tai trong 50 phut
trong hop ging néu trén béi thiét bi gia nhiét khdi & 360°C. Két qua 13, ty 18 luu
gift trong lugng phén tir (Mw) (%) trude va sau muc luu nhiét test was 98% va

murc thay dbi tri s6 YI 14 +5,0.

Bidu @5 1H-NMR ctia hdn hgp nay & thoi didm ma viéc bd sung BEPD
va khudy dugc hoan tat duoc thé hién & Fig.5. Bidu d6 1H-NMR cuta nhya

polycacbonat thu dugc cudi cing duge thé hién & Fig.6.

Trong Fig.5, dinh cuc dai cla chu tric thu duoc tir BEPD dugc phan
ung voi tién polyme polycacbonat thom dugc nhan ra nhu dinh cuc dai khéc biét
v6éi monome BEPD chua phan tmg. Mit khéc, trong Fig.6, dinh cuc dai cta cdu
trac thu dugc tir BEPD duoc phan g voi tién polyme polycacbonat thom va

dinh cuc dai cia monome BEPD chua phén ing khong xuét hién.

Tir két qua nay, nhya polycacbonat thom thu dugc tir d6 dugc nhan ra
12 homopolyme polycacbonat ma khong co6 chu tric thu duge tir hop chat diol
béo. Co thé gia st rang hop chét diol thom dugc bd sung duge phan tmg mot lan

vé6i tién polyme polycacbonat thom rdi duge loai bd 14 cacbonat vong.

<Céc vi du 21-26>
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Céc thi nghiém dugc thuc hién theo cung cach thirc nhu trong vi du 20
ngoai trir viéc s dung cac tién polyme polycacbonat thom, cac hop chét diol
béo va cac luong dugc st dung nhu duoc thé hién & bang 7 dé thu dugc cac
nhua polycacbonat. Céc tinh chit cua cac nhua polycacbonat thu dugc tir do

dugc thé hién ¢ bang 7.
<Vi du so sanh 6>

Cac thi nghiém dugc tién hanh theo cung cach thirc nhu trong vi du 20,
tirc la, phan Ung duogc tién hanh trong thoi gian ngan theo cung cach thirc nhu
trong vi du 20, ngoai trir viéc hop chét diol béo 1a khong dugc bd sung vao.

Mw ctia nhua polycacbonat thu dugc 1a 22000 ma khong duoc téng 1én

boi phan ung.
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Nhu duge thé hién trong cac vi dy 20-26, ty 1& (s6 mol) ctia chu tric
thu dugc tir hop chét diol béo trong polyme thanh pham thu dugc duge giam
d4ng ké so véi ty 18 (sb mol) polyme & thoi diém ma viéc bd sung hop chét diol
béo va ngao tron dugc hoan tat. Theo quy trinh san xuét cia sang ché bang cach
st dung hop chit diol béo c6 cac cdu trac c6 cong thirc bét ky trong sb cac cong
thitc (g1)-(g4), tj 16 (sé mol) cdu tric thu duge tir hop chat diol béo trong
polyme thanh phm thu dugc 13 50% hogc thép hon, t6t hon 12 40% hogc thip
hon, t6t hon nita 13 30% hodc thép hon, con tdt hon nita 13 20% hoic thép hon,
t6t nhit 12 10% hodc thap hon tinh theo ty 1& (s6 mol) cAu tric thu duoc tir hgp
chéit diol béo trong polyme & thoi didm ma viéc bd sung hop chét diol béo va

viéc ngao tron dugc hoan tat.

Tu cac két qua thé hién trong céc vi du 20-26, rd rang la nhya
polycacbonat duge polyme hoéa cao thu duge theo quy trinh clia sang ché bing
cach st dung hop chét diol béo cé cac chu tric c6 cong thirc bét ky trong s céc
cong thirc (gl)-(g4) ma co cAu tric tuong tu véi homopolyme polycacbonat 1a
rat tuyét voi vé d6 bén nhiét. Hon nita, ty 1& luu trong luong phén tir cao (Mw)
(%) 1a cao va muc thay dbi tri sb YI 14 thdp truéc va sau thir nghiém mirc luu

nhiét & cac didu kién cuc ky khat khe 1a 360°C-50 phut.

Do bén nhiét ctia cac copolyme polycacbonat thu duge trong cac vi du
1-3 trén duoc do va céc két qua dugce thé hién dudi ddy. Theo céc két qua duoc
thé hién dudi day, rd rang 1 nhya polycacbonat dugc polyme hoéa cao thu dugc
theo quy trinh cta séng ché bang céach st dung hop chét diol béo c6 cac chu tric
06 cong thire bt k¥ trong sb céc cong thie (g1)-(g4)la cuc ky tuyét voi vé dd
bén nhiét tham chi so voi copolyme polycacbonat cua sang ché. Thir nghiém
mure Iwu nhiét cling dugc tién hanh véi nhya polycacbonat thu dugc trong vi du
so sanh 1 ma duge polyme héa cao theo phwong phap tring hop nong chay
thong thudng. Tuy nhién, sy déng déc xay ra va kho do cac tinh chét.

(Vidu 1)

Truéc thir nghiém luu 360°C-50 phit: Mw=55000
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Sau thr nghiém luu 360°C-50 phut: Mw=21400

Ty 1€ luu Mw =39%

Trude thir nghiém luu 360°C-50 phit: tri s6 YI =1,0
Sau thir nghiém luu 360°C-50 phit: tri s6 YI=58,0
Murc thay ddi tri s6 YI; 57,0

(Vidu2)

Trude thir nghiém Iuu 360°C-50 phit: Mw=68000
Sau thir nghiém luu 360°C-50 phut: Mw=28000

Ty 1€ luu Mw =41%

Trude thir nghiém luu 360°C-50 phut: tri s6 YI=1,6
Sau thir nghiém luu 360°C-50 phut: tri s6 YI=60,0
Murc thay dbi tri s6 YI; 58.4

(Vidu3)

Trudce thir nghiém Iuu 360°C-50 phit: Mw=48000
Sau thr nghiém luu 360°C-50 phat: Mw=23000
Ty 1€ luu Mw =48%

Trude thir nghiém Iuu 360°C-50 phut: tri s6 YI=1,0
Sau thir nghiém luu 360°C-50 phut: tri s6 YI=65,0
Mic thay ddi tri s6 YI; 64,0

<Vidyu 27>

50,000g (0,219 mol) 2,2-bis(4-hydroxyphenyl)propan, 48,019¢g (0,224

mol) diphenyl cacbonat va 1 pmol/mol natri hydro cacbonat duéi dang chit xtc

tac duoc nap vao binh bdn cb loai 500cc dugc trang bi bd phan khudy va bd

phan cét va dugc gia nhiét ¢ 180°C trong khi quyén nito dong thoi khudy trong

30 phut.
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Tiép theo, d6 giam ap sudt duoc didu chinh dén 20kPa (150 torr) va
ddng thoi nhiét do dwoc tang 1én 200°C véi toc do 60°C/gio va, duy tri nhigt do

trén, phan Ung chuyén héa este duge tién hanh trong 40 pht.

Tiép theo, nhiét do dugc tang lén 225°C voi tdc dd 75°C/gid va nhiét
dd duoc gitt nhu trén trong 10 phut.

Tiép theo, nhiét do duoc ting 1&n 260°C véi toe do 65°C/gid and, p
suit duoc giam dén 0,13kPa (1 torr) hodc thap hon trong 1 gio, rdi &p suét va
nhiét do duoc gilt nhu trén thém 40 phut dé thu duogc 50g hop chét polycacbonat
thom c6 khéi lugng phéan tir trung binh khdi (Mw) 1a 29000, ma 1a tién chit
polyme d8 st dung dé san xuét nhya polycacbonat thom, sau ddy goi la "tién

polyme polycacbonat thom" hodc "PP".

Tién polyme polycacbonat thom thu dugc tr d6 c6 ham lugng cac
nhém hydroxy cubi mach 12 1500 ppm, ham lugng clia cdc nhom phenyl cubi

mach 12 3,5% mol, va tri s6 N'1a 1,23. Céac két qua dugc thé hién trong bang 1.

10g tién polyme polycacbonat thom thu dugc tir d6 dugc nap vao binh
bdn ¢b loai 300cc duge trang bi by phan khudy va bd phan cht va duoc gia nhiét

va dugc 1am néng chdy dudi chan khong & 280°C.

Tiép theo, 0,153g 9,9-bis[4-(2-hydroxyetoxy)phenyl]floren (BPEF) ma
1a hop chét diol béo dugc nap vao do, va hoén hop nay dugce khudy va ngdo tron
trong 30 phit & nhiét d6 4o gidm nhiét la 280°C duéi ap suét giam 1a 0,04 kPa
(0,3 torr) dé thuc hién phéan Ung chuyén hoa este. Lién quan dén chit xuc téc,
chit xac tac polyme hoa ma di duge st dung trong quy trinh diu ché tién
polyme polycacbonat thom tiép tuc dugc st dung mét céch tryc tiép.

Phenol duogc chung cét tir hé phan Umg dugc ngung tu trong 6ng lam
lanh dé dugc loai bo hét dé thu duogc copolyme polycacbonat co khéi luong
phan tir trung binh khéi (Mw) 1a 60000. Céc két qua duge thé hién trong bang 8.
<Céc vi du 28-31>

Céc thi nghiém dugc thuc hién theo cung cach thtc nhu trong vi du 27

ngoai trir viéc thay dbdi céac luong 2,2-bis(4-hydroxyphenyl)propan va diphenyl
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cacbonat, cac hop chét diol béo va lugng clia ching nhu dugce thé hién ¢ bang 8

dé thu duoc cac nhua polycacbonat. Céac két qua duoc thé hién trong bang 8.
<Viduy 32>

10,000g (43,8 mol) 2,2-bis(4-hydroxyphenyl)propan, 10,322g (48,2
mol) diphenyl cacbonat va 1 pmol/mol natri hydro cacbonat du6i dang chat xuc
tac duoc nap vao binh phan ing SUS316 loai 50 lit dugc trang bi bd phan khuéy
va b phan cét, va khi trong binh phéan tmg dugc thé bang nito. Luong chat xtc
tic  dwoc  tinh  duéi dang s6 mol tinh  theo  lugng

2,2-bis(4-hydroxyphenyl)propan.

D06 giam ap suét duoc diéu chinh dén 27 kPa (200 torr) va cac vat liéu

khéi dau duogc gia nhiét va néng chay ¢ 200°C ddng thoi khudy trong 30 phut.

Tiép theo, phan tmg chuyén hoéa este dugc tién hanh trong 4 gio trong
khi ngung tu phenol dugc chung cét tir hé phan tng trong dng lam lanh va loai
bo, duy tri nhiét do bén trong & 260°C va do giam &p suat & 0,13kPa (1 torr)
hozc thap hon trong 1 gio dé thu dugc tién polyme polycacbonat ¢ khéi luong
phan tir trung binh khdi (Mw) 12 23000.

Tién polyme polycacbonat thom thu dugc tir d6 ¢6 ham luong céac
nhém hydroxy cudi mach 1a 500 ppm, ham lugng cia cdc nhom phenyl cudi

mach 1a 6,6% mol, va tri s6 N 1a 1,20. Céc két qua dugc thé hién trong bang &.

Trong bang 8, ham lugng cac nhéom hydroxy c6 nghia la ham luong
cla tit ca cac nhom OH chira trong polyme. Ham lugng cdc nhom phenyl cudi
mach c6 nghia la ham lugng cia cac nhém phenyl cubi mach trén co so tat ca
cac nhom phenylen va cac nhom phenyl trong cdc nhém phenyl cudi mach, ma

dugc tinh bang phan tich 'H-NMR

10g tién polyme polycacbonat thom thu dugc tir d6 dugc nap vao binh
bdn ¢b loai 300cc duoc trang bi bd phan khuéy va bd phan cat va duoc gia nhiét
va duoc 1am nong chay dudi chan khong 6 280°C.

Tiép theo, 0,33g 9,9-bis[4-(2-hydroxyetoxy)phenyl]floren (BPEF) ma

1a hop chét diol béo dugc nap vao d6, va hon hgp nay dugc khudy va ngao tron
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trong 15 phut & nhiét d§ 4o giam nhiét 13 280°C dudi ap suit giam 13 0,04 kPa
(0,3 torr) dé thuc hién phan ung chuyén hoa este. Lién quan dén chit xtc tac,
chét xuc tic polyme héa ma d& duge sir dung trong quy trinh didu ché tién

polyme polycacbonat thom tiép tuc dugc st dung mot cach truc tiép.

Phenol dugc chung cat tir hé phan mg dugc ngung tu trong bng 1am
lanh d& duoc loai bd hét @ thu duogc copolyme polycacbonat co khéi luong
phan tir trung binh khéi (Mw) 1 50000. Céc két qua dugc thé hién ¢ bang 8.

<Céc vi du 33-36>

Céc thi nghiém dugc thyc hién theo cung céach thirc nhu trong vi dy 32
ngoai trir vi¢c thay dbi cac luong 2,2-bis(4-hydroxyphenyl)propan va diphenyl
cacbonat, cac hop chit diol béo va lugng cua ching nhu dugc thé hién & bang 8

dé thu duoc cac nhua polycacbonat. Cac két qua duoc thé hién & bang 8.

Két qua phan tich 'H-NMR cua tién polyme polycacbonat thom thu
duoc theo vi du 34 duoc thé hién & Fig.7. Fig.7 the hién hinh v& phéng dai cua
céc dinh cyc dai thu dugc tir nhém phenyl va nhém phenylen cua tién polyme

polycacbonat, theo dinh cyc dai thu duge tir nhom phenyl cubi mach.

Nhém phenylen cia don vi 2,2-bis(4-hydroxyphenyl)propan c6 cac tin
hiéu & 7,0-7,3 ppm, nhung dinh cuc dai thu dugc tir nhom phenyl cudi mach co6
gan 7,4 ppm. Ham lugng cac nhém phenyl cudi mach dugc tinh tr ty 1& gifta
cudng do cua céc tin hiéu nay.
<Vidu 37>

50,000g (0,219 mol) 2,2-bis(4-hydroxyphenyl)propan, 49,000g (0,229
mol) diphenyl cacbonat, 0,210g (0,00069 mol) 1,1,1-trisphenoletan (sau day goi
13, "TPE") va 3 pmol/mol natri hydro cacbonat dudi dang chét xuc tac dugc nap
vao binh bdn ¢d loai 500cc dugc trang bi bd phén khudy va bd phan cat va duoc
gia nhiét & 180°C trong khi quyén nito ddng thoi khudy trong 30 phut.

Tiép theo, do giam ap sudt duge didu chinh dén 20kPa (150 torr) va
déng thoi nhiét @6 duogc tang 1én 200°C véi tde dd 60°C/gid va, duy tri nhiét do
trén, phan img chuyén hoa este dugc tién hanh trong 40 pht.
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Tiép theo, nhiét d6 dugc ting 1én 225°C véi toe do 75°C/giy va nhiét
dd dugc gift nhu trén trong 10 phut.

Tiép theo, nhidt d6 duoc ting 1én 260°C véi toc d6 65°C/gis and, 4p
sudt dugc giam dén 0,13kPa (1 torr) hodc thap hon trong 1 gid, nhd d6 thu dugc
50g tién polyme polycacbonat thom cé khdi luong phan t& trung binh khéi
(Mw) 14 27000.

Tién polyme polycacbonat thom thu dugc tir d6 c6 ham lugng céc
nhom hydroxy cudi mach 13 480 ppm, ham luong cuia cac nhom phenyl cubi

mach 1a 7,3% mol, va tri s6 N'1a 1,31. Cac két qua dugc thé hién ¢ bang 9.

Trong bang 9, ham lugng cdc nhém hydroxy c6 nghia 1a ham lugng
ctia tit ca cac nhém OH chira trong polyme, ma dugc tinh theo phén tich
'H-NMR. Ham lugng c4c nhém phenyl cubi mach c6 nghia 12 ham luong cia
c4c nhém phenyl cudi mach trén co s tAt ca cadc nhom phenylen va cac nhom

phenyl trong cic nhém phenyl cudi mach, ma dugc tinh theo 'H-NMR.

10g tién polyme polycacbonat thom thu dugc tir dé dugc nap vao binh
bdn ¢b loai 300cc duge trang bi bo phan khudy va bd phan cat va dugc gia nhiét
va duoc 1am néng chay dudi chan khong ¢ 290°C.

Tiép theo, 0,328g (2,1 mmol) 9,9-bis[4-(2-hydroxyetoxy)phenyl]floren
(BPEF) dugc bd sung vao dé6, va hdn hop nay dugc khudy va ngdo tron trong 15
phut & nhiét d 4o giam nhiét la 290°C dudi ap suit giam 13 0,04 kPa (0,3 torr).

Phenol dugc chung cét tir hé phén Umg dugc ngung tu trong 6ng lam
lanh @& duoc loai bd hét dé thu duoc nhua polycacbonat thom c6 khdi luong
phan tir trung binh khéi (Mw) 1 55000. Céc két qua duge thé hién & bang 9.
<Vidu 38>

Thi nghiém dugc tién hanh theo cing cach thic nhu trong vi du 37
ngoai trr viéc thay ddi luwong 2,2-bis(4-hydroxyphenyl)propan, diphenyl
cacbonat, 1,1,1-trisphenoletan va hop chit diol béo nhu duoc thé hién & bang 9.
Cac két qua duoc thé hién & bang 9.
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<Vi du so sanh 7>

Thi nghiém dugc tién hanh theo cung céach thic nhu trong vi dy 32
ngoai trir changing luong 2,2-bis(4-hydroxyphenyl)propan, diphenyl cacbonat
va hop chét diol béo va lugng cua ching nhu dugc thé hién & bang 8. Céac két

qué duoc thé hién & bang 8.

Nhuya polycacbonat thom thu dugc tir d6 c6 ham luong cac nhom
hydroxy cudi mach cao va ham lugng cac nhém phenyl cubi mach thép va do do,
polyme ndy dugc polyme hoa khdng du cao.
<Vi du so sanh 8>

Thi nghiém dugc tién hanh theo cung céach thirc nhu trong vi du 37
ngoai trr viéc thay ddi luwong 2,2-bis(4-hydroxyphenyl)propan, diphenyl
cacbonat, 1,1,1-trisphenoletan va hop chét diol béo nhu dugc thé hién & bang 9.
Céc két qua dugc thé hién & bang 9.

Nhua polycacbonat thom thu duge tir d6 c6 ham luong cac nhom
hydroxy cudi mach cao va ham lugng cdc nhom phenyl cubi mach thip, va do

d6, polyme nay dugc polyme hoa khong du cao.
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dung trong cac bang 1-9 1a nhu sau:

a viét tat duoc s
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BPA: 2,2-bis(4-hydroxyphenyl)propan
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DPC: diphenylcacbonat

TPE: 1,1,1-triphenoletan

BPEF: 9,9-bis[4-(2-hydroxyetoxy)phenyl]floren (Bp=625°C)
BPA-2EO: 2,2'-bis[4-(2-hydroxyetoxy)phenyl]propan (Bp=480°C)
BP-2EQ: 4,4'-bis(2-hydroxyetoxy)biphenyl (Bp=430°C)
PCPDM: pentaxyclopentadecandimetanol (Bp=420°C)
FG:florenglycol (Bp=370°C)

CHDM: 1,4-xyclohexandimetanol (Bp=283°C)

DDM: decalindimetanol (Bp=341°C)
BEPD:2-butyl-2-etoxypropan-1,3-diol

DIBPD: 2,2-diisobutylpropan-1,3-diol

EMPD: 2-etyl-2-metylpropan-1,3-diol
DEPD:2,2-dietylpropan-1,3-diol
MPPD:2-metyl-2-propylpropan-1,3-diol

NPG-D1: bis(3-hydroxy-2,2-dimetylpropyl)cacbonat

1,2-PD: propan-1,2-diol

Kha ning (mg dung trong cong nghiép

Copolyme polycacbonat méi clia sang ché c6 do chay lodng duoc cai

thién trong khi c6 trong lugng phan tir cao gilt dugc cac tinh chat hitu ich cla

polycacbonat thu dugc bing cach tring hgp phén cach thong thuong ma khong

st dung cic nhya hodc cac chat phy gia khac. Ngoai ra, c6 thé san xuét

copolyme polycacbonat theo quy trinh don gian ma khong cén cac didu kién san

xuét nghiém ngit.

Khi copolyme polycacbonat c6 do chay loéng cao cua sang ché dugc

st dung dé thay thé cho cac nhua polycacbonat hodc cac ché phdm nhya thong

thudong dugc st dung, n6 c6 cac uu diém nhu chu trinh dac s€ duge rut ngan,
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nhiét do dac sé& dugc gidm hodc tuong tu.

Do d6, ¢6 thé duoc sir dung cho cac san pham duc hodic cc sén phim
dang tdm ho#ic mang thu dugc béng cach dic phun, duc théi, duc ép dun, dac
théi phun, dtc quay, dic ép hodc tuong tw. Ngoai ra, nd s€ co cac uu diém nhu
giam tai trong 1én mdi truong ty nhién va gidm chi phi san xut nho tiét kiém
dién ning tiéu hao hogic twong ty. Do d6, copolyme polycacbonat co do chay
lodng cao cua sang ché 13 nhua tuyét voi vé mat kinh té va than thién véi tu
nhién.

Theo quy trinh san xuét nhira bing cach st dung hop chét diol béo c6
cac chu truc cé cong thic b4t ky trong s6 cac coéng thuc (gl)-(g4), nhya
polycacbonat khéng nhiing c6 trong lugng phén tir cao, dd chay lodng cao va
chit luong tuyét voi ma hau nhu con ¢ cing cdu tric nhu polycacbonat thu
dugc bing cach trung hgp phéan cach va dé bén nhiét tuyét voi co thé dat duoc
bing cach loai bd it nhét mot phe‘in cacbonat vong dugc tao ra dudi dang san

phim phu khéi hé phéan mg.

Khi nhua polycacbonat dugc polyme hoa cao thu dugce tir d6 dugc su
dung dé thay thé cho cac nhua polycacbonat hodc céc ché phdm nhya thong
thuong dugc st dung, n6é ¢ cac uu diém nhu chu trinh dac s& dugc rat ngén,
nhiét do duc s& dugc giam hodc tuong ty, cling nhung copolyme polycacbonat

néu trén cla sang cheé.

Do do, nd co thé dugc sit dung cho céc san phérn dtc hodc cac san
phim dang tAm ho#ic mang thu duoc béng cach dic phun, dic théi, dac ép dun,
dtic thdi phun, dic quay, dic ép hodc tuong tw. Ngoai ra, n6 s€ cd céc uu diém
nhu gidm tai trong 1én moi truong ty nhién va gidm chi phi san xut nho tiét
kiém dién ning tiéu hao hozc twong ty. Do d6, nhya polycacbonat dugc polyme

héa cao clia sang ché 12 nhya tuyét voi vé mét kinh té va than thién vai tu nhién.

Pic biét, n6 thé hién d6 bén nhiét cyc ky tuyét voi. Tham chi n ban ghi
nhiét tie 13 muc t6i da co thé cua nhiét d6 dtc thdng thuong cho quy trinh duc

duoc dua ra, nhua polycacbonat dugc polyme hda cao cua sang ché van co6 thé
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duy tri ty 1€ luu phén t&r luong (Mw) cao béng 70% ho#c cao hon va mic thay
d8i nho v& tri sb Y1 bing +25 hojc thip hon. Do d6, n6 ¢ thé dugc sir dung mot
cach 8n dinh @ dac chinh xé4c cao trong d6 doi hoi viéc duy tri d§ nhot nong

chay cia polyme thép.

Hop chét polycacbonat thom méi c6 céc tinh chét cudi mach cu thé va
12 thich hop dé sir dung lam vat liéu tién polyme dé san xuét nhya polycacbonat
béng cach phan tmg voi hop chét diol béo c¢6 cac nhém hydrocacbon béo lién két

véi cac nhom hydroxy cudi mach thong quan phan tng chuyén hoéa este.

Viéc cho hop chét polycacbonat thom ciia séng ché phan tmg v6i hop
chét diol béo cu thé thong qua phan tng chuyén hoa este cho phép gia tang trong
luong phan tir ctia nhya polycacbonat thom mét cach théa mén theo phuong
phép don gian trong khi van duy tri chét lugng tdt ctia nhua. Dic biét, copolyme
polycacbonat dugc polyme héa cao c6 do chay lodng cao chic chin khong chira
c4u trac phan nhanh c6 thé duoc san xudt ma khong can st dung céc chét phu
gia.

Mait khéc, trong truong hop dua cdu trac phan nhénh vao hop chét
polycacbonat thom béng céch st dung lugng dinh truéc tic nhén phan nhénh,
nhuya polycacbonat thom c6 d§ phan nhanh mong mubdn c6 thé duogc san xuét dé

dang.
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YEU CAUBAO HOQ
1. Copolyme polycacbonat c6 do chay lodng cao thoa man cac dau hiéu tur (a)
dén (d) dudi day ma cha yéu dugc tao thanh tir don vi cAu trac co cong thirc
chung (I) dudi day co6 ngudn gbc tir hop chat diol béo c6 cac nhom hydrocacbon

béo lién két véi cac nhém hydroxy cudi mach va don vi cau tric c6 cong thuc

chung (I) duéi day:
1
—0— (CR,R,) ,—Q— (CRzR,) ,~O0C— - - (I)

trong d6 "Q" 12 nhoém hydrocacbon c6 it nhét 3 nguyén tir cacbon ma ¢
thé chtra nguyén ttr khac loai; mdi Ry, Ry, R va Ry doc 1ap 1a nhém duoc chon
tir nhém bao gdm nguyén tir hydro, nhom hydrocacbon béo c6 1-30 nguyén tu
cacbon va nhém hydrocacbon thom c6 6-20 nguyén tu cacbon, voi diéu kién 1a
it nhAt mdi mot trong s6 R; va R, va it nhéit mdi mot trong s6 R; va R, doc lap
duoc chon tir nhom bao gbm nguyén tir hydro va nhom hydrocacbon béo néu
trén; mdi “n” va “m” doc lap 1a sd nguyén tu 0-10 hoac moi “n” va “m” doc lap
1a s6 nguyén tir 1-10 trong truong hop ma Q khong chira cac nhom hydrocacbon

béo,

trong d6 mdi R; va R, doc lap la nguyén tir halogen, nhém alkyl co 1-20
nguyén tir cacbon, nhom alkoxy c6 1-20 nguyén tir cacbon, nhom xycloalkyl ¢co6
6-20 nguyén ti cacbon, nhom aryl c6 6-20 nguyén tu cacbon, nhom
xycloalkoxyl co 6-20 nguyén tir cacbon hodic nhom aryloxy c6 6-20 nguyén tu
cacbon, mdi “p” va “q” doc lap la sd nguyén tir 0-4 va X 1a lién két don hodc
nhém hitu co héa tri hai duge chon tir nhém bao gém cac nhém hitu co hoa tri

hai c6 cong thic chung (II’) dudi day:
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—C—: —S—) —“O_, _SO—, —CO_', ""SOZ_ ¢ (II’ )

trong d6 mdi R; va Ry dc 18p 1a nguyén ti hydro, nhom alkyl c6 1-10
nguyén tir cacbon hodc nhom aryl c6 6-10 nguyén tu cacbon, v6i diéu kién 1a Ry

vaRycd thé duoc lién két véi nhau dé tao thanh vong béo,

(a) copolyme polycacbonat c6 cAu tric c6 cong thic chung (III) dudi

day:

|
R—O0—C—[—(D,—(1),~],—-[-1D,~1,,—O0—R - - (III)

 trong d6 "k" 1a s nguyén it nhét 1a 4, "i" 1 s0 nguyén it nhatla 1, "l" 1a
sb nguyeén it nhét 12 1, "k 1a s6 nguyén tir 0 hodc 1, R 1a nhom hydrocacbon
mach thdng hodc mach nhanh, nhom phenyl ma co thé chtra nguyén tu flo, hoac
nguyén ti hydro, véi didu kién 12 it nhat 70% trong luong cac phan tir copolyme
tinh theo téng luong cta cac phén tir copolyme polycacbonat ¢6 "i" la 1,

(b) ham lugng don vi cAu trac c6 cong thic chung (I) 1a 1-30% mol va
ham luong don vi cAu tric c6 cong thire chung (I1) 1la 99-70% mol tinh theo tong
lugng cua cac don vi cAu trtc cAu thanh copolyme polycacbonat,

(c) copolyme polycacbonat ¢ tri s6 Q (280°C, tai trong 160kg) ma la chi
s6 do chay loéng nam trong khoang tir 0,02 dén 1,0ml/s, va

(d) copolyme polycacbonat co khéi luong phan tir trung binh khéi (Mw)
ndm trong khoang tir 30000 dén 100000.

2. Copolyme polycacbonat c6 do chay lodng cao theo diém 1, ma c6 chi s6 do
nhét cau tric (tri s6 N) ¢6 cong thie toan hoc (1) dudi day bang 1,25 hoac thap

hon:
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Tri s6 N=(log(Q160)-log(Q10))/(log1 60—log10) - - (1)

trong do Q160 la thé tich dong néng chay trén mdi don vi thoi gian
(ml/giay) duoc do duéi céc didu kién 280°C va tai trong 160kg; va Q10 1 the
tich dong néng chay trén mdi don vi thoi gian (ml/gidy) dugc do dudi cac diéu

kién 280°C va tai trong 10kg.

3. Copolyme polycacbonat c6 do chay loéng cao theo diém 1, trong d6 Mw va

tri 6 Q thoéa man cong thic todn hoc (2) dudi day:
4,61 xEXP(-0,0000785xMw)<Q(ml/s) - -(2)

4. Copolyme polycacbonat c¢6 do chay loang cao theo diém 1, trong d6 Mw va

tri 6 Q thoéa méan cong thiic toan hoc (3) dudi day:
4,61 xEXP(-0,0000785xMw)<Q(ml/s)<2,30xEXP(-0,0000310xMw)* * * (3)

5. Copolyme polycacbonat c6 do chdy lodng cao theo diém 1, trong d6 hop chat
diol béo ma tao ra don vi cu tric cé cong thirc chung (I) 1a hop chét c6 cong

thirc chung (A) dudi day:

HO- (CRle) nHQ_ (CR3R4) m_OH = (A)

trong d6 "Q" la nhém hydrocacbon co it nhét 3 nguyén tir cacbon ma co6
thé chira nguyén tir khac loai; mdi Ry, Ry, R; va Ry ddc 1ap 1a nhom duge chon
tir nhém bao gdm nguyén tir hydro, nhém hydrocacbon béo ¢6 1-30 nguyén tu
cacbon va nhém hydrocacbon thom c¢6 6-20 nguyén tir cacbon, vdi diéu kién la
it nhat mdi mot trong s6 Ry vaR, va it nhit mdi mot trong s6 R; va Ry doc 1ap
duoc chon tir nhom bao gbm nguyén tir hydro va nhém hydrocacbon béo; moi
“n” va “m” doc lap la s6 nguyén tir 0-10 hoac mdi “n” va “m” doc lap la sb

nguyén tir 1-10 trong trudng hop ma Q khong chira cac nhom hydrocacbon béo.

6. Copblyme polycacbonat c6 dd chay lodng cao theo diém 5, trong d6 hop chat
diol béo 1a hop chét c6 cong thie chung (i) dudi day:

HO-(CRR)11-Qi-(CR3R4)mi-OH - -~ (1)

-167-



25956

trong d6 Q; 1a nhém hydrocacbon c6 6-40 nguyén tir cacbon chira (cac)
vong thom,; mdi Ry, Ry, R; va Ry ddc 1ap 1a nhém duge chon tir nhom bao gém
nguyén t&r hydro, nhom hydrocacbon béo c6 1-30 nguyén tu cacbon va nhém
hydrocacbon thom c6 6-20 nguyén tur cacbon; mdi "nl" va "m1" doc lap la s6

nguyén tu 1-10.

7. Copolyme polycacbonat c6 do chay loang cao theo diém 6, trong d6 hop chat
diol béo duoc chon tu nhom bao gdbm 4,4'-bis(2-hydroxyetoxy)biphenyl,
2,2'-bis[(2-hydroxyetoxy)phenyl]propan,
9,9'-bis[4-(2-hydroxyetoxy)phenyl]floren, 9,9'-bis(hydroxymetyl)floren, va
9.,9'-bis(hydroxyetyl)floren.

8. Copolyme polycacbonat c6 d6 chay loang cao theo diém 5, trong d6 hop chat
diol béo 1a hop chét c6 cong thirc chung (ii) dudi day:

HO-(CR1R2)n2-Q2-(CR3R4)m2-OH ©tt (ll)

trong d6 Q, 12 nhém hydrocacbon mach thing hodc mach nhéanh c6 3-40
nguyén tir cacbon ma c6 thé chua (céc) vong di vong; mdi Ry, Ry, R3 va Ry ddc
1ap 12 nhém duoc chon tir nhém bao gdm nguyén tir hydro, nhém hydrocacbon
béo c6 1-30 nguyén tir cacbon va nhém hydrocacbon thom ¢6 6-20 nguyén tu
cacbon; mdi "2" va "m2" dc lap la s6 nguyén tir 0-10.

9. Copolyme polycacbonat c6 d6 chdy lodng cao theo diém 8, trong d6 Q, la
nhém hydrocacbon béo mach nhanh c6 6-40 nguyén tu cacbon ma khong chura
cac vong di vong.

10. Copolyme polycacbonat c6 do chay lodng cao theo diém 9, trong d6 hop
chit diol béo dugc chon tur nhom bao gdm 2-butyl-2-etylpropan-1,3-diol,
2,2-diisobutylpropan-1,3-diol, 2-etyl-2-metylpropan-1,3-diol
2,2-dietylpropan-1,3-diol va 2-metyl-2-propylpropan-1,3 -diol.

11. Copolyme polycacbonat c6 d6 chay lodng cao theo diém 5, trong d6 hop

chét diol béo 13 hop chét ¢ cong thirc chung (iii) dudi day:

HO-(CRR2)n3-Q3-(CR3R4)m3-OH - - - (i)
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trong d6 Qs 12 nhém hydrocacbon vong c6 6-40 nguyén tir cacbon; moi
R,, Ry, R; va Ry doc 1ap 12 nhém dugce chon tir nhém bao gdm nguyén tir hydro,
nhém hydrocacbon béo ¢4 1-30 nguyén ti cacbon va nhom hydrocacbon thom

c6 6-20 nguyén tu cacbon; mdi "n3" va "m3" doc 1ap 1a s6 nguyén tir 0-10.

12. Copolyme polycacbonat c6 do chay loang cao theo diém 11, trong d6 hop
chét diol béo duogc chon tir nhém bao gbm pentaxyclopentadecandimetanol,
1,4-xyclohexandimetanol, 1,3-adamantandimetanol, decalin-2,6-dimetanol va

trixyclodecandimetanol.

13. Copolyme polycacbonat c6 d6 chay loéng cao theo diém bét ky trong sd céac
didm tir 5 dén 12, trong d6 hop chét diol béo c6 diém nong chay 1a 240°C hodc

cao hon.

14. San phim dtc duge dbc theo phuong phéap duoc chon tir nhém bao gom duc
phun, dac thdi, duc ép dun, duc thdi phun, duc quay va dac ép bang cach su

dung copolyme polycacbonat c6 do chay loéng cao theo diém 1.

15. San pham dtc duge chon tir nhom bao gdm san phim tim hodc san pham

mang dugc tao bdi copolyme polycacbonat ¢o do chay loang cao theo diém 1.

16. Quy trinh san xuit nhua polycacbonat thom duoc polyme hoa cao ma bao
gdm quy trinh polyme hoa cao trong do polycacbonat thom dugc cho phan ung
v6i hop chét diol béo co cong thic chung (gl) sau day bang phan tng chuyén
hoa este trong sy c6 mit cua chét xtc tac chuyén héa este dé lam tang trong

lugng phan tu:

| R
HO \ib/m | » - {gl)

trong d6 mdi Ra va Rb doc lap 1a nguyén ti hydro, nhom alkyl mach
théng hodc mach nhanh c6 1-12 nguyeén tu cacbon hodc nhom phenyl, va "m" la

s6 nguyén tir 1-30.
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17. Quy trinh s&n xuét nhua polycacbonat thom duge polyme hoa cao theo diém
16, trong d6 “m” déd néu trong cong thic chung (gl1) la s6 nguyén tir 2-8.

18. Quy trinh san xuét nhua polycacbonat thom duge polyme hoa cao theo diém
16, trong d6 hop chét diol béo c6 cong thitc chung (gl) 1a hop chét co cong thirc
chung (g2) sau day:

Ho [ Ra\ M2

C C
HO™~ T~0H
Rb/p (g2)

trong d6 mdi Ra va Rb doc 14p 1a nguyén tir hydro, nhém alkyl mach
thang hodc mach nhénh c6 1-12 nguyén tir cacbon hodc nhom phenyl, va "n" la

sd nguyén tir 1-28.

19. Quy trinh san xuét nhya polycacbonat thom dugc polyme héa cao theo diém

18, trong d6 “n” di néu trong cdng thirc chung (g2) 1a sd nguyén tir 1-6.

20. Quy trinh san xuét nhua polycacbonat thom dugc polyme hoa cao theo diém
18, trong d6 hop chét diol béo c¢6 cong thirc chung (g2) la hop chét c6 cong thirc
chung (g3) sau day:

Ra

He OH -~ oo (g3)

Rb

trong d6 mdi Ra va Rb doc 14p la nguyén tir hydro, nhém alkyl mach
thing hodc mach nhanh c6 1-12 nguyén tir cacbon hodc nhoém phenyl.
21. Quy trinh san xuét nhya polycacbonat thom dugc polyme hoa cao theo diém
20, trong d6 mdi Ra va Rb ddc 14p 1a nguyén tir hydro hodc nhom alkyl mach

thang hoc mach nhanh c6 1-5 nguyén tir cacbon.
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22. Quy trinh san xuit nhua polycacbonat thom dugc polyme héa cao theo diém
20, trong d6 mdi Ra va Rb doc 1ap 1a nhém alkyl mach théng hoac mach nhanh

c6 1-4 nguyén tir cacbon.

23. Quy trinh san xuét nhya polycacbonat thom dugc polyme héa cao theo diém
22, trong d6 hop chét diol béo duoc chon tir nhém bao gém
2-butyl-2-etylpropan-1,3-diol, 2,2-diisobutylpropan-1,3-diol,
2-etyl-2-metylpropan-1,3-diol, 2,2-dietylpropan-1,3-diol va
2-metyl-2-propylpropan-1,3-diol.

24. Quy trinh san xuit nhya polycacbonat thom dugc polyme héa cao ma bao
gdm quy trinh polyme hoa cao trong dé polycacbonat thom dugc cho phan tng
v6i hop chat diol béo co cong thic chung (g4) sau day bang phan tng chuyén
hoa este trong sy c6 mit ciia chit xiic tac chuyén hoa este dé lam tang trong

lugng phan tu:
0
HO-—R~—=0——C~——0~f~R——OH © e (g4)

n

trong d6 R 1a nhém hydrocacbon hda tri hai dugc chon tir nhém bao gdm

cac cau trac co cac cong thic sau day va "n" 1a s6 nguyén tur 1-20:

m=3~20

/

CHy—— CHy

CH,
Hy Hz
H, H, —C c—
—C C — H,C CHy~—
CHs /

25. Quy trinh san xuit nhwa polycacbonat thom dugc polyme héa cao theo diém

24, trong d6 R trong cong thuc chung (g4) 1a nhom hydrocacbon hoa tri hai
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duoc thé hién boi -(CHp),- trong d6 "m" la sé nguyén tu 3-20 hoac
-CH,-C(CH;),-CH,-, va "n" 14 s6 nguyén tir 1-3.

26. Quy trinh san xuat nhua polycacbonat thom duge polyme hoéa cao theo diém
16 hodc 24, ma bao gdbm quy trinh polyme hoa cao trong d6 polycacbonat thom
duoc cho phan ung voi hop chét diol béo va quy trinh loai bd cacbonat vong
trong dé it nhat mot phan cacbonat vong duge tao ra dudi dang san pham phu
trong quy trinh polyme héa cao dugc loai bo khoi hé phan ung.

27. Quy trinh san xudt nhua polycacbonat thom dugc polyme héa cao theo diém

26, trong d6 cacbonat vong la hop chét ¢ cong thic chung (h1) sau day:

o)

C + + + (hl)
@g
m

trong d6 mdi Ra va Rb ddc 14p 1a nguyén ttr hydro, nhém alkyl mach
thing hodc mach nhanh c6 1-12 nguyén tr cacbon hodc nhém phenyl, va "m" 1a

s6 nguyén tir 1-30.

28. Quy trinh san xuét nhua polycacbonat thom dugc polyme héa cao theo diém

27, trong d6 “m” da néu trong cong thuc chung (hl) la s6 nguyén tir 2-8.

29. Quy trinh san xudt nhya polycacbonat thom duge polyme héa cao theo diém
27, trong d6 cacbonat vong c6 cong thirc chung (hl) la hop chét ¢6 cong thirc
chung (h2) sau day:

O

O/U\O
C - - -
L(R\a/ \Rb) (h2)
n

trong d6 modi Ra va Rb doc 1ap 1a nguyén t hydro, nhom alkyl mach

thang hoc mach nhanh cé 1-12 nguyén tir cacbon hodc nhém phenyl, va "n" la

-172-



25956

s6 nguyén tir 1-28.

30. Quy trinh san xuét nhua polycacbonat thom duoc polyme hoa cao theo diém

29, trong do6 “n” trong cong thuc chung (h2) la sd nguyén tir 1-6.

31. Quy trinh san xuét nhua polycacbonat thom dwogc polyme hoa cao theo diém
29, trong d6 cacbonat vong cd cong thirc chung (h2) 1a hgp chét co cong thirc

chung (h3) sau day:

O
Q O

C// -+ + (h3)

Ra’ “Rb
trong d6 mdi Ra va Rb doc 1ap 1a nguyén ti hydro, nhom alkyl mach

thang hoic mach nhanh c6 1-12 nguyén tir cacbon hosc nhém phenyl.

32. Quy trinh san xuét nhua polycacbonat thom dugc polyme héa cao theo diém
31, trong d6 mdi Ra va Rb ddc 1ap 1a nguyén tir hydro hodc nhém alkyl mach

thang hozc mach nhanh c6 1-5 nguyén tir cacbon.

33. Quy trinh san xuét nhua polycacbonat thom dugc polyme héa cao theo diém
16 hoac 24, trong dé hop chit diol béo duoc st dung véi lugng nadm trong
khoang tur 0,01 dén 1,0 mol trén mdi mol téng luong nhom cudi mach cua
polycacbonat thom trudc phan tng trong quy trinh polyme hoéa cao.

34. Quy trinh san xuét nhua polycacbonat thom duoc polyme héa cao theo diém

16 hodc 24, trong do6 polycacbonat thom trudc phan tng trong quy trinh polyme

hoa cao dugc chan cudi mach it nhat mgt phan.

35. Quy trinh san xuét nhua polycacbonat thom dugc polyme héa cao theo diém
16 hoac 24, trong do6 polycacbonat thom trudc phan ung trong quy trinh polyme
hoéa cao 1a tién polyme dugc chan cudi mach thu dugc boi phan tng gitta hop

chét dihydroxy thom va dieste cacbonat.

36. Quy trinh san xuét nhya polycacbonat thom dugc polyme héa cao theo diém
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16 hoic 24, trong d6 polycacbonat thom trude phan tmg trong quy trinh polyme

hoa cao ¢6 ham luong cac nhom hydroxy cubi mach 1a 1500 ppm hodc thap hon.

37. Quy trinh san xuét nhua polycacbonat thom dugc polyme hoa cao theo diém
16 ho#c 24, trong do khdi luong phan tir trung binh khdéi (Mw) cua nhua
polycacbonat thom dugc polyme hoa cao sau phan mg trong quy trinh polyme
héa cao dugc tang thém 5000 hodc cao hon so véi khdi luong phén tir trung binh

khéi ctia polycacbonat thom trudce phan {ig trong quy trinh polyme hoa cao.

38. Quy trinh san xuAt nhua polycacbonat thom dugc polyme hoa cao theo diém
16 ho#c 24, trong do khdi luong phén tir trung binh khéi (Mw) 1a polycacbonat
thom trudc phan tmg trong quy trinh polyme hoa cao 1a 5000 dén 60000.

39. Ché phém nhua polycacbonat bao gém nhya polycacbohat thom dugc
polyme hoa cao thu dugc theo quy trinh theo diém 16 ho#c 24 lam thanh phan
chinh va polycacbonat vong c6 cong thirc chung (h1) sau déy véi lugng khong

nhiéu hon 3000 ppm:

o 0
o c oo (hD)
Ra Rb
m

trong d6 mdi Ra va Rb doc lap 1a nguyén t hydro, nhém alkyl mach
thang hodc mach nhanh c6 1-12 nguyén ti cacbon hogc nhom phenyl, va "m" 1a
s6 nguyén tir 1-30.
40. Ché phém nhya polycacbonat theo 39, trong do “m” trong cong thirc chung
(h1) 1a s6 nguyén tir 2-8.

41. Ché pham nhya polycacbonat theo diém 39, trong d6 cacbonat vong c6 cong

thirc chung (h1) 1a hop chét c6 cong thirc chung (h2) sau day:
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0

o/tko
L(R\a/ \Rb (h2)
n

trong d6 mdi Ra va Rb ddc 1ap 1a nguyén tir hydro, nhom alkyl mach
thing hodc mach nhanh c6 1-12 nguyén tr cacbon hodc nhém phenyl, va "n" la
sb nguyén tir 1-28.
42. Ché phdm nhua polycacbonat theo diém 41, trong d6 “n” trong cong thirc

chung (h2) 13 s6 nguyén tir 1-6.

43. Ché phdm nhua polycacbonat theo diém 41, trong d6 cacbonat vong c¢é cong

thie chung (h2) 1 hop chét c6 cong thire chung (h3) sau day:

O
O O

C’J -+« (h3)

Ra/ \Rb

trong d6 mdi Ra va Rb ddc 1ap 1a nguyén tir hydro, nhém alkyl mach

thang hodc mach nhanh cé 1-12 nguyén tir cacbon hozc nhém phenyl.

44. Ché phdm nhua polycacbonat theo diém 43, trong d6 mdi Ra va Rb doc 1ap
la nguyén tu hydro hodc nhém alkyl mach thang hodc mach nhanh co 1-5

nguyeén tur cacbon.

45. Ché phim nhya polycacbonat theo diém 39, trong d6 nhua polycacbonat
thom dugc polyme hoa cao da néu co6 chi s& d6 nhét ciu tric (tri s6 N) ¢6 cong

thie toan hoc (1) duéi ddy bang 1,25 hoic thip hon:
Tri s6 N=(log(Q160)-log(Q10))/(log1 60—log10) ---(1)

trong do Q160 la thé tich dong néng chay trén mdi don vi thoi gian
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(ml/gidy) dugc do dudi cac diéu kién 280°C va tai trong 160kg; va Q1.0 14 thé
tich dong néng chay trén mdi don vi thoi gian (ml/gidy) dugc do dudi cac diéu

kién 280°C va tai trong 10kg.
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Fig.1l
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Fig.2
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Fig.3
'Quan hé ctia Mw va tri s6 Q
1,00
n -
7~
w 0,10
~
yo—{
&
c .
Me)
w
— \\\\
= _
0,01
30000 40000 50000 60000 70000 80000
‘Trong lwgng phan t Mw

B Cacvidu1-19
QO Cacvidusosanh 2,3
/\ Cacvidusosanh1,4,5

-179-



25956

Fig.4
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Fig.5
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Fig.6
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Fig.7
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