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Linh vic k§ thuat dwoc dé cap

Sang ché dé cap dén chét phan tan polyme vinyl nén nuéc PD bao gdm oligome vinyl
wa nuéce, oligome vinyl ky nude va polyme vinyl thu duge bang phan tmg tring hop nhil trong
ctia monome khéng bdo hoa etylen tir nguyén lidu héa dau hoic tai tao. Sang ché cling dé cap
dén quy trinh tao chét phéan tan polyme vinyl nén nuéc; ché phim phit bao gdm chit phan tan
polyme vinyl nén nuéc nay va phuwong phap tao ché phim phu nay; ché phdm son bao gdm
chit phan tan polyme vinyl nén nudc nay; va vt phim duoc phi bing ché phdm pht hoic ché
pham son.

Tinh trang k§ thuit ciia sing ché

Nhiét d6 tao mang t6i thidu (MFFT) ctia ché pham pht nén nuée thuong lién quan chat
ch& v6i nhiét do chuyén héa thiy tinh (Tg) clia polyme phén tan. Bing cich kiém soat hinh
thai ciia cc hat phén tan, khoang cach gitta MFFT va Tg c6 thé dwgc mé rong. Két hop MFFT
thap v6i Tg cao 12 cach da biét trong tinh trang k§ thuat dé két hop cac dic tinh trai nguogc
nhau nhu ham lugng hop chét hitu co d& bay hoi (VOC) thép v6i céc dac tinh co hoc, hda hoc
va dic tinh chéng thAm nuéc tét. Tuy nhién, van dé cu thé dbi véi cac ché phdm phu nén nude
trong tinh trang k¥ thuét vin 13 khoang thdi gian ngén trong d6 16p son phii méi son ¢6 thé
duoc thao tac lai ma khong dé lai cac vét 161 ¢ thé nhin thiy trén 16p pht d3 dong rin nhu vét
co, vét lan, vét bui phun (thudng duge goi 1a ‘phun qua mic’) hodc cac dudong ¢ thé nhin
thiy tai cic dudng nbi giira cac 16p son phu lién ké.

Mbt 16p ché phdm phit méi dwgc phit 1én chit nén duge cho 1 “mé” khi né van & trang
théi thao tac trong qua trinh 1am kho ma khong dé lai cac vét 13i c6 thé nhin thiy dang k& trén
16p phii d kho. Thoi gian mé 13 khoang thdi gian tir thoi diém thi cong 16p son pha dau tién
cho dén khi viéc chinh stra khong thé thuc hién trén mang son uét ma khong dé lai cac vét 15i
¢6 thé nhin thdy dugc.

Tur 1au da c6 mong mudn cai thién thoi gian mé cia son nén nudc dua trén cac ché
pham phu tao mang nén nudc.

Tai liéu EP 0 758 364 B2 boc 16 ché phdm phti nén nudc bao gdm mét chit phan tan
polyme dugc tdng hop bing phuong phap tring hop nhil trong ciia monome khong bdo hoa
etylen vé&i sy c6 mdt cia dung dich nudc cia oligome chirc axit dugc tao thanh tir cic monome
khong bao hoa olefin cé quan hé thuan loi gitta MFFT va d§ cing Koenig. Tuy nhién, sdng
ché nay khong @& cap dén cac dic tinh g dung cia cac 16p phit cong thirc nhu thdi gian mo
hodc vién uét.
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Céng bb sang ché W02012084973 m ta ché phdm phii polyme nén nudc bao gom
mot polyme vinyl A c6 khdi luong phén tir trung binh khéi Mw nim trong khoang tir 1000
dén 150000 g/mol va gi4 trj axit > 5Smg KOH/g; va mot polyme vinyl B ¢6 khéi lugng phan
t trung binh khéi Mw it nhét 1a 80000 g/mol va gi4 tri axit < 35 mg KOH/g; trong d6 % khbi
lwong ciia cic monome khong bao hoa olefin dugc st dung dé tao thanh polyme A va polyme
B theo ty 18 tir 5:70 dén 95:30 va cong tdi da 100% va trong d6 it nhét 20% khéi lugng cta it
nhit mot trong sb cac polyme A va hodc polyme B dugc dan xuét tir it nhat mo6t monome
khong bdo hoa olefin ¢o6 thé t4i tao sinh hoc. V& co ban, cac polyme ny thyc hién chinh xac
nhu duge mo ta trong tai liéu EP 0 758 364 B2, khac biét & chd sir dung cac monome dugc
dAn xuét tir sinh khéi. Mot 14n nita, sang ché ndy ciing khong dé cap dén cac dic tinh ing dung
cta céc ché phim phi nén nuéc bao gdm chiing.

Sang ché FR 2 940 801 mo ta quy trinh san xuét metyl metacrylat bang cach oxy héa
metacrolein thanh axit metacrylic va este hoa axit metacrylic bing metanol, dic trung & chd
c4c chit phan tmg dugc dan xut hoan toan hodc mot phan tir sinh khéi.

Sang ché US 2011/0144265 boc 1§ viée sir dung este alkyl cia axit itaconic dugc
polyme héa trong moi trudng nuée véi sy ¢6 mat cua cac phén tir hat. C4c polyme thanh phim
c6 thé dugce st dung 1am chét két dinh trong keo, son va cong thirc gidy.

Sang ché FR 2 943 347 boc 1 polyme c6 cAu tric 16i-v6 bao gdm polyme 16i dan hoi,
¢6 nhiét d chuyén hoa thiy tinh dudi 25°C va polyme v6 ¢6 nhiét do chuyén héa thity tinh
trén 25°C, dic trung & chd it nhét mot trong sb cac polyme ndy bao gbm este axit acrylic hodc
este axit metacrylic bao gbm cacbon hitu co dugce dAn xuét tir sinh khéi theo tidu chudn ASTM
D6866.

Vin cin ¢6 cac ché phim phu nén nudc c¢6 ham lugng VOC thip va c6 cac dic tinh
chéng thdm nudce, hoa hoc va co hoc tt (hodc thdm chi dugc cai thién) Két hop véi thoi gian
m& duge cai thién (14u hon, duge md rong hon) cla cac 16p phu nén nudc (hoic son) thanh
pham dua trén d6 (so voi cac ché phim di dugc boc 10 trong tinh trang k¥ thuat). Hon nita,
nhu cAu vé cac ché phim phu nén nudc bén vitng hon cé cac ddc tinh ing dyung tbt trong khi
cAn it chit ddng dung moi hon van tiép tuc ting. Viéc thay thé c4c monome dugc din xuét tir
nguyén li¢u héa thach bing cac monome dugc din xuét tir nguyén liéu tai tao cling gop phan
tao nén dic tinh bén vitng cuia 16p phu lam tir chung.

Ban chit k§ thuét ciia sang ché

Theo mot khia canh cua sang ché, d& xuét chét phan tan polyme vinyl nén nuéc PD,
nhu dugce néu trong cac yéu cau bao hd kém theo.
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Theo mot khia canh khéc clia sang ché, d& xuit quy trinh tao chit phén tan polyme
vinyl nén nuéc PD, nhur dugc néu trong sb cac diém yéu cau bao ho kém theo.

Theo c4c khia canh khac ctia sang ché, ché phim phii bao gdm chét phan tin polyme
vinyl nén nuéc ndy va phuong phép tao ché phdm phu nay, cong thirc son (hodc ché phim
son) bao gdm ché phdm phii nay, vat phdm dwoc phi ché phdm phii nay va viée st dung chét
phan tan polyme vinyl nén nuéc cling dugc dé& xut, nhu duge néu trong cic yéu ciu bao hd
kem theo.

Céc khia canh thuén 1oi ciia sang ché nay dugc néu trong yéu cau bao hd (cic didm phu
thudc) va dugc trinh bay thém trong phan md ta duéi day.

MO ta chi tiét sang ché

Sang ché dé xut chit phan tan polyme vinyl nén nuéc ding trong cac ché phim phu
theo sang ché. Chét phan tan polyme vinyl nén nuéc PD nay bao gdm:

1) chét phan tan nén nudc hodc dung dich nuée cia oligome vinyl OL1 thu duge bang
phuong phap ddng tring hop nhii twong gbc tir do ciia hén hop monome bao gdm:
a) tir 5 dén 20% khéi lugng cac monome khong bdo hoa etylen chira nhom chirc axit
M1 hoic tién chit cua chung;
b) tir 5 dén 90% khéi lugng monome khong bio hoa etylen khong ion M2 khac véi
M1;
¢) tir0,5 dén 10% khéi lugng monome khong bao hoa etylen M3 ¢6 nhém chirc dé tao
lién két ngang sau khi tao mang;
d) tir 0,5 dén 10% khbi lugng cua it nhat mot chit chuyén chudi CTA;
tdng % khdi lugng clia cac monome M1, M2, M3 va chat chuyén chudi CTA bing 100%
khéi luong;

2) chét phan tin nén nudc cia oligome vinyl OL2 c6 thé thu duoc bang phuong phap dong

tring hop nhii trong gbe tu do cua:

a) tir 0 @n 5% khéi lwong monome khong bio hoa etylen chira nhém chire axit M1’
hoic tién chét cta ching;

b) tir 5 &én 99,5% khbi lugng monome khdng bao hoa etylen khéng ion M2’ khac véi
M1’

¢) tir 0 dén 5% khdi lugng monome khéng bio hoa etylen M3’ ¢6 nhém chuc dé tao
lién két ngang sau khi tao mang;

d) tr 0 dén 5% khéi luong monome khong bdo hoa etylen thuc day
két dinh M4’;

e) tir 0 dén 3% khdi lugng, tot hon 1 tir 0,1 dén 3% khdi lugng monome khong bio
hoa polyetylen M5’;
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f) tir 0,5 dén 10% khéi lwong cia it nhit mot cht chuyén chudi CTA’;
téng % khbi luong ciia cac monome M1°, M2’, M3’, M4’, M5’ va chét chuyén chudi
CTA’ bing 100% khdi lwong; va
3) polyme vinyl P & dang phén tan nén nuée (hodc chit phan tan nén nudc ciia polyme
vinyl P) bao gbm:
a) tir 0 dén 5% khéi lugng ciia monome khong bao hoa etylen chira nhém chirc axit
M1” hodac tién chét coa ching;
b) tir 5 dén 99,5% khéi luong ctia monome khdng bio hoa etylen khdng ion M2” khéc
véi M17;
¢) tir 0 dén 5% khéi luong ctia monome khdng bdo hoa etylen M3” ¢6 nhém chirc dé
tao lién két ngang sau khi tao mang;
d) tir 0 dén 5% khéi luong ciia monome khong bdo hoa etylen thuc day két dinh M4”;
e) tir 0 dén 3% khéi lugng, t6t hon 1a tir 0,1 dén 3% khéi lugng ctia monome khong

bdo hoa polyetylen M5”;
f) tir 0 dén 1% khéi luong cua it nh&t mot chét chuyén chudi CTA”, tot hon 1a 0%
khéi lwong ciia CTA”;

tdng % khéi lwong ciia c4c monome M17, M2”, M3”, M4”, M5” v chét chuyén chubi CTA”
bing 100% khdi lugng.

Tét hon 13, chit phan tan polyme vinyl nén nu6e PD bao gdm:
1) chét phén tin nén nudc hoic dung dich nude cua oligome vinyl OL1 thu dugc bing
phuong phap ddng tring hop nhil twong gbc tur do ciia hén hgp monome bao gbm:
a) tus dén 20% khéi luong ctia monome khong bao hoa etylen chira nhém chirc axit
M1 hodc tién chat ctia ching;
b) tir 5 dén 90% khéi lugng monome khdng bdo hoa etylen khong ion M2 khéc véi
M1;
¢) tir0,5 dén 10% khéi lwong monome khong bao hoa etylen M3 ¢6 nhém chirc dé tao
lién két ngang sau khi tao mang;
d) tir 0,5 dén 10% khéi lwgng cta it nht mot chét chuyén chudi CTA;
tdng % khéi lugng ctia céc monome M1, M2, M3 va chét chuyén chudi CTA bang 100%
khéi luong;
2) chit phan tan nén nuée cia oligome vinyl OL2 thu duoc bing phuong phép ddng tring
hop nhil twong gbc tw do cla:
a) tir 0 dén 5% khéi lugng monome khdng bdo hoa etylen chira nhém chire axit M1°
hoic tién chét cta chiing;
b) tir 5 dén 99,5% khéi luong monome khong bio hoa etylen khong ion M2’ khac véi
M1’
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c) tr 0 dén 5% khéi luong monome khong bdo hoa etylen M3’ co nhém chirc dé tao

lién két ngang sau khi tao mang;

d tx 0 dén 5% khéi luong ciia monome khong béo hoa etylen thac day két dinh M4’;

e) tr 0,1 dén 3% khdi lvong monome khong bao hoa polyetylen M5’;

f) tr0,5 dén 10% khdi lugng cua it nhit mdt chit chuyén chudi CTA’;

tbng % khdi lugng ctia cac monome M1°, M2°, M3°, M4’, M5’ va chit chuyén chudi

CTA’ bang 100% khéi lugng; va

3) polyme vinyl P & dang phén tan nén nude (hodic chit phan tan nén nudc cia polyme
vinyl P) bao gbm:

a) tr 0 dén 5% khéi lugng ctia monome khong bdo hoa etylen chira nhom chuc axit

M1” hoac tién chét cta ching;

b) tir 5 dén 99,5% khdi lugng ctia monome khong bo hoa etylen khong ion M2” khéc

vai M17;

c) tu 0 dén 5% khdi lugng ctia monome khong bao hoa etylen M3” ¢6 nhém chure dé

tao lién két ngang sau khi tao mang;

d) tx 0 dén 5% khéi luong monome khong bao hoa etylen thiic day két dinh M4’

e) tr 0,1 dén 3% khbi lvong cia monome khong bao hoa polyetylen M5™;

) tr 0 dén 1% khdi luong cia it nhit mdt chat chuyén chudi CTA”, t5t hon 13 0%

khdi lugng cua CTA”;
tdng % khéi lugng ciia cac monome M1, M2”, M3”, M4”, MS5” va chét chuyén chudi CTA”
bang 100% khéi lugng.

Theo sang ché, “monome khong bio hoa etylen” c6 nghia 1a monome c0 it nhét mot
lien két dbi cacbon-cacbon c6 thé tring hop polyme gbc tu do.

Tién tb "(met)acryl" dugc st dung dé goi cac hop chit theo sang ché bao gbm ca “acryl”
va “metacryl” va dung d2 chi cac hop chat chura it nhit mot nhém CH,=CHCOO- hodc nhém
CH,=C(CH3)COO-, ciing nhu hdn hop cta ching va hdn hop cua cac hop chit do.

“Ohgome vinyl” 1a polyme cé khéi lugng phan ti thip thu dugc bang phwong phép
trung hop gbc cac monome khong bdo hoa etylen.

“Oligome vinyl va nu6e” 1a polyme c6 khéi lugng phan tir thap c6 cac nhom chirc phan
cuc nhu nhém axit, hogc nhém hydroxyl, cacbonyl hodc amin. Trong pham vi cla sang ché,
gia tri axit cua oligome it nhét 13 45 mg KOH/g.

“Oligome vinyl ky nuéc” va “polyme vinyl ky nuéc” twong ung la polyme c6 khéi
luong phén tir thip va cao khong c6 nhém chire ¢6 ai luc v6i nude. Trong pham vi cia sang
ché, ca hai loai oligome c0 gi4 tri axit béng hoic thip hon 25 mg KOH/g.

“Polyme vinyl” 1a polyme dugc dAn xuét tir monome vinyl c6 chira lién két ddi cacbon-
cacbon.

Trong phan mo ta clia sang ché, “sinh khbi” dung dé chi cac vat liéu hitu co trong do
cacbon dén tir cac ngudn sinh hoc phi héa thach. Vi du v& vt liéu tai tao sinh hoc bao gbm,

5
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nhung khéng gi6i han & dudng, tinh bot, ngd, soi tu nhién, mia, cu cai duong, trai cdy ho cam
quyt, cdy than gd, xenluloza, lignoxenluloza, hemixenluloza, khoai tdy, dau thuc vat, cac
polysacarit khac nhu pectin, chitin, levan, va pululan, va su két hop cua chung. Trong phén
md ta nay, “sinh khdi” con duge hiéu 1a vat liéu dugc dAn xuét tir sinh hoc, vat liéu hoiic
nguyén liéu tai tao (sinh hoc) hodc vat liéu duge dAn xudt tir tai tao sinh hoc.

Chét phan tan polyme vinyl theo séng ché dugc san xuét bing mdt quy trinh tudn tu.
Trong budc dau tién, oligome vinyl (wa nu6c) OL1 dugce tao ra véi chirc axit bang phuong
phép tring hgp polyme cac monome cho oligome vinyl OL1 v6i sir ¢6 mét ciia mot hoic nhidu
chét chuyén chudi (CTA). Sau budc tring hop ndy, oligome OL1 dugc hoa tan (mot phan
hoic hoan toan) bang cach thém vao mot bazo nhu mot hydroxit kim loai kiém, amoniac, mot
amin hiru co hoiic hdn hop cia ching. Tét hon 13 bazo 1a mdt bazo dé bay hoi.

Trong budc thir hai, hodc monome cho oligome vinyl OL2 hodc monome cho polyme
vinyl P dugc polyme héa véi sy c¢6 mit cia oligome vinyl duge trung hoa (mot phén hoic
hoan toan) OL1.

Cu thé hon, trong budc thi hai, monome cho oligome vinyl (ky nudc) OL2 duge
polyme hoa v6i sy c6 mit ciia mot hodc nhidu chit chuyén chudi CTA' va véi su c¢6 mit clia
oligome vinyl (va nuéc) duge trung hoa (mot phan hoic hoan toan) OL1, tiép theo 13 budc
thit ba trung hop cac monome cho polyme vinyl (ky nuéc) P véi sy c6 mit cua ca oligome
vinyl (va nudc) dugce trung hoa (mot phan hoc hoan toan) OL1 va oligome vinyl (ky nuéc)
OL2 dugc tao thanh & bude trude d6. Theo mot cach khac, trong budc thir hai, monome cho
polyme vinyl (ky nuéc) P duge polyme hoéa véi sy c6 mét cia oligome vinyl (va nudc) dugce
trung hoa (mot phan hoic hoan toan) OL1, tiép theo 13 budc thi ba tring hop cic monome
cho oligome vinyl (ky nugc) OL2 véi su ¢6 mit ciia mot hogc nhiu chét chuyén chudi CTA'
va v6i sy ¢6 mit cua ca oligome vinyl dugce trung hoa (mot phan hoic hoan toan) OL1 va
polyme vinyl (ky, nudc) P duge tao thanh trong budc trude do.

Trong phin mé ta ndy, oligome vinyl “dugc trung hoa mét phin” OL1 dé cap dén it
nhéit phin ciia cic nhém axit c6 trong oligome vinyl OL1 dugc trung hoa.

Trong phin mé ta nay, oligome vinyl “dugc trung hoa hoan toan” OL1 & cap dén tat
¢4 cac nhom axit c6 trong oligome vinyl OL1 duoc trung hoa.

Tét hon 13, oligome vinyl OL1, oligome vinyl OL2, va’hodc polyme vinyl P dugc didu
ché biang phan tmg trang hgp nhil tuong gbc tu do trong nude, tdt hon 12 mdi oligome vinyl
OL1, oligome vinyl OL2, va polyme vinyl P dugc diéu ché bang phan tng trung hop nhil
tuong gbc tu do trong nude.

Trong quy trinh theo sang ché, tiry chon it nhAt mot chét chuyén chudi CTA" dugc thém
vao trong phan ng trung hop polyme vinyl P, t6t hon 1a khong thém chét chuyén chudi CTA"
(tirc 13, tét hon 13 chit phan tan nén nudce cia polyme vinyl P dugc tao thanh bao gbm 0% khbi
lugng CTA”).
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Biang quy trinh tudn tu theo sang ché, dé tao thanh chét phén tan polyme vinyl theo
sang ché, cac hat polyme c6 cAu tric nhidu pha dugc tao thanh trong chét phén tén, pha nam
& ngoai vi cta cac hat bao gbm oligome vinyl (wa nudc) OL1 va bén trong cia cac hat bao
gbm hdn hgp cua oligome vinyl (ky nu¢c) OL2 va polyme vinyl (ky nuéc) P.

Theo sang ché, bang cach thyc hién qué trinh tring hop nhil trong nhu mét quy trinh
ba giai doan trong d6 céc hat polyme dugc tao thanh la két hop ctia oligome vinyl wa nudc,
oligome vinyl ky nudc va polyme vinyl ky nudc, khoang cach giita nhi€t do tao mang t61 thiéu
(MFFT) cua ché phim phi nén nuéc va nhiét do chuyén hoa thity tinh (Tg) cua polyme phan
tan dugc md rong hon nita (so voi giai phap k¥ thuat da biét). That vay, so véi giai phap k§
thuét da biét truée day (thwc hién quy trinh hai giai doan véi oligome ua nudce va polyme ky
nu6c), MFFT gi ddy ¢6 thé giam hon nita v6i it nhét 5°C. Hon nita, cic ché pham phu trong
subt hodc c6 sic td bao gbm cac chét phéan tan theo sang ché nay c6 thoi gian mé 1au hon it
nhét 5 phiit so véi cac chét cua giai phap k¥ thuét da biét.

Theo mot cach khac nita, hdn hgp monome cho oligome vinyl OL2 ¢6 thé dugc dinh
lwong vao mot binh chira hdn hgp monome cho polyme vinyl P, va hdn hop thu dugce sau d6
dugc dinh lwong vao 10 phan g tring hop trong d6 da c6 oligome vinyl dugc hoa tan (mot
phan hodc hoan toan) OL1, do d6 tao ra m{t gradien trong khéi lugng phan ti ctia polyme
vinyl duogc hinh thanh. Viéc tao ra mot gradien trong ché phim polyme di dugc biét trong tinh
trang k¥ thuat nay nhu dugc mo ta trong sang ché US 6,617,389 B1 va US 6,444,749 B2.
Ngoai ra, ¢0 thé c6 ché do trung hop nguoc, tic 1a dinh luong hdn hop monome cho polyme
vinyl P vao binh chtra hdn hgp monome cho oligome vinyl OL2, sau d6 dinh luong hdn hop
monome thu duge vao 10 phan tng trung hop trong d6 da c6 oligome vinyl dugc hoa tan (mot
ph'?m hodc hoan toan) OL1, do d6, viéc tao ra mot gradien trong khéi luong phan tir ctia polyme
vinyl ciling dugc hinh thanh.

Tét hon 13, oligome vinyl OL2 va/hodc polyme vinyl P ¢6 mot chirc axit (xac dinh theo
tidu chuin ISO 3682) thép hon so véi oligome vinyl OL1, khéc biét la chrc axit it nhat 1a
20mg KOH/gam, tdt hon nita 13, oligome vinyl OL2 va polyme vinyl P déu c6 mét chirc axit
thép hon so véi oligome vinyl OL1, khic biét 1a chirc axit it nhét 13 20mg KOH/gam.

Ty 16 khéi lugng cia oligome vinyl OL1 va OL2 v6i polyme vinyl P (OL1:0L2:P) c6
thé nim trong khoang tir 10:45:45 dén 90:5:5, tdt hon 1a tir 60:20:20 dén 40:30:30, t6t nhét 13
ty 1€ 55:22,5:22,5 .

Monome vinyl M1, M1’ va M1”

Monome khong bédo hoa etylen chita nhém chirc axit M1, M1' va M1”, mdi loai doc
1ap, ¢6 thé dugc chon tir nhoém bao gbdm monome chira nhom chirc axit cacboxylic va tién chit
cia n6, ching han nhu axit acrylic, axit metacrylic, axit maleic anhydrit, axit maleic hodc mot
nira este ctia no, axit fumaric hodc cac nira este cua nd, p-cacboxyetyl acrylat va axit itaconic
hoidc céc nira este cta no.
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Trong phin mo t nay, "tidn chit" (hodc monome tién chit) dung dé chi hop chit hoa
hoc tham gia vao phan tng hoa hoc tao monome mong mudn (tirc 12 hop chit hoa hoc sinh ra
monome mong mudn). Céc vi du khdng bi giéi han vé monome tién chét 14 anhydrit maleic,
anhydrit itaconic hogc anhydrit axit (met)acrylic co thé thiy phan tao thanh monome chua
nhom chire axit cacboxylic.

M1, M1’ va M1” ¢6 thé giéng nhau hodc khéc nhau. Nhilng monome nay c6 thé duoc
san xuét (dugc din xuét) tir nguyén li€u hoa dAu hodc tir sinh khdi. C6 thé thu dugc toan bd
hodc mot phé‘m cac monome M1, M1’ va M1” téi tao sinh hoc tir cac nguén tai tao sinh hoc.
Axit acrylic duge dan xuét tir sinh hoc ¢6 thé dugc san xuit tir glyxerol hoic axit hydroxy
propionic, cac dan xut ctia axit hydroxy propionic hodc hén hgp cua ching. Axit itaconic
duoc din xuét tir sinh hoc thu duge bang cach 1én men dudng va axit metacrylic dugc dan
xuét tir sinh hoc ¢6 thé thu dugc tir axit itaconic (ngudn gbc sinh hoc) va axit xitric bang cach
decacboxyl hoa axit itaconic dugc xuc tdc bdi cac chit xuc tac kim loai chuyén tiép ran.

Céac monome khac cé chira nhom chirc axit, khéng chra nhém cacboxylic ¢6 thé 1a
monome sulphat hodc sulphonic. Cac vi du khong bi gidi han c6 thé dugc dé cap dén 14 axit
sulphonic 2-acrylamido-2-metylpropan hodc muébi kim loai kiém, amoniac hoic mubi amin
ctia chiing va mudi natri ctia san phim cong ctia alylglycidyl ete v6i natri bisulphit, 2-sulfoetyl
metacrylat hoic axit 1-(alyloxy)-2-hydroxypropan-1-sulfonic. Ngoai ra cling co thé sir dung
cac monome chira nhém chic photphat hodc photphonat. Vi du khong bi giéi han vé céc
monome nhu viy 12 monoacryloxyetyl photphat, SIPOMER® PAM-100 va SIPOMER®
PAM-200 (c hai ¢6 sin tir Solvay), 10-metacryloyloxydecyl dihydrogen photphat (c6 sin tir
Kuraray Co., Ltd.), dimetyl (2-metacryloyloxyetyl) photphonat va dimetyl (2-metacryloyl
oxypropyl) photphonat hogc Etyl 2-[4-(dihydroxy photphoryl)-2-oxabutyl] acrylat.

Monome vinyl M2, M2’ va M2”

Céac monome khong bdo hoa etylen khong ion M2, M2* va M2” t6t hon 14 bao gdm
styren hozc dan xuét ctia styren, nhu alpha-metyl styren, t-butylstyren, toluen vinyl, o-, m-, va
p-metylstyren, o- , m-, va p-etylstyren; este alkyl cua axit (met)acrylic, este vinyl hodc
monome vinyl c6 chira cac nhém hydroxyl. Tét hon 12 monome bao gbém este clia axit acrylic
va metacrylic, nhu n-butyl (met)acrylat, isobutyl (met)acrylat, butyl bac ba (met)acrylat, metyl
(met)acrylat, etyl (met)acrylat, 2-etylhexyl (met)acrylat, lauryl(met)acrylat, xycloalkyl
(met)acrylat, vi du: xyclohexyl (met)acrylat, este cla axit itaconic, nhu dimetyl, dietyl,
dipropyl va dibutyl itaconat. Cic monome nay co thé dwoc din xuét tir nguyén lidu hoa dau.
Ngoai ra, chiing c6 thé duoc dan Xuét tir nguyén liéu tai tao nhu axit acrylic, axit metacrylic
va metyl metacryit dugc dan xuét tir sinh hoc. Céc ankan dugc st dung trong qua trinh este
héa (chuyén hoa) ciing c6 thé duge dan xuét tir sinh hoc. Vi du khong bj gi6i han v& monome
duoc din xuét tir sinh hoc nhu vdy 1a VISIOMER® Terra C13-MA, VISIOMER® Terra
C17.4-MA, 2-octyl acrylat, isobornyl metacrylat va isobornyl acrylat.

8
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Mot nhém monome dic biét dugc din xuét tr sinh hoc 13 monome dya trén glyxerol
formal hoic ketal ciia glyxerol nhu glyxerol formal metacrylat (VISIOMER® GLYFOMA ¢6
sin tr Evonik Resource Efficiency GmbH) hodc isopropyliden glyxerol metacrylat
(BISOMER® IPGMA c¢6 san tir Geo Specialty Chemicals).

Ciing ¢6 thé sir dung céc dien nhu 1,3-butadien, isopren, hodc hdn hop cta chiing, hodc
duoc din xuét tir nguyén liéu hoa déu hoic nguyén liéu tai tao. Ngoai ra, cdc vinyl este, ching
han nhu vinyl axetat, vinyl alkanoat, hodc cac din xuét cua chung, hodc hdn hop cua ching
c6 thé dugce st dung trong ché phim monome. Nitril, ching han nhu (met)acrylonitril cling c6
thé dugce st dung.

C6 thé thu dugc toan bd hodc mot phé‘m cac monome M2, M2’ va M2” tai tao sinh hoc
tir cac ngudn téi tao sinh hoc.

M2, M2’ va M2” ¢6 thé gidng hodc khac nhau. M2, M2’ va M2” dugc sir dung dé thu
duge chét phan tan polyme PD theo sdng ché, khac véi M1, M1’ va M1” dugc st dung.

Monome vinyl M3, M3°, M3”’

Monome M3, M3’, M3”’ chita cac nhom chirc khong phai 13 nhom axit, co thé dugc st
dung dé lién két ngang polyme sau khi tao mang. Cdc monome M3, M3’ va M3” ¢6 thé gidng
hoic khac nhau. Vi du vé& cdc monome ndy bao gdm monome chira nhom chirc hydroxy nhu
hydroxyetyl (met)acrylat, hydroxypropyl (met)acrylat, hydroxybutyl (met)acrylat, cling nhu
monome chira nhém hydroxy 4n nhu glycidyl metacrylat. Cac nhém chirc hydroxy co thé dugc
lién két ngang v6i polyisoxyanat & nhiét d0 mdi truong xung quanh dén nhiét d6 tang dan. Vi
du v& polyisoxyanat nhu vy bao gbm cac loai bién tinh va nudc c6 sin dudi tén thwong mai
BAYHYDUR® tir Covestro vi EASAQUA™ tir Vencorex. Ngoai ra, ciling c6 thé str dung
polyisoxyanat ky nuéc, hodc hdn hop cuia polyisoxyanat wa nuéc va ky nude. Lién két ngang
véi polylsoxyanat khéi doi hoi nhiét dd cao hon. Céac vi du thém nira vé monome lién két
ngang bao gbm din xuét ciia (met)acrylamit nhu N-metylol (met)acrylamit. Céc vi du thém
nita v& monome 13 monome c6 chita nhém cacbonyl nhu acrolein, metacrolein, crotonaldehyt,
4-vinylbenzaldehyt, vinyl alkyl xeton c6 tir 4 dén 7 nguyén t& cacbon nhu vinyl metyl xeton.
Cac vi du thém nita bao gbm acrylamido pivalaldehyt, metacrylamid pivalaldehyt, 3-
acrylamidometyl-anisaldehyt, diaxeton acrylat va diaxeton metacrylat, va cic amit chira keto
nhu diaxeton acrylamit. Cac san phim cong ctia monome phan Ung carboxylic nhu glycidyl
(met)acrylat va axit levulinic cling ¢ thé dugc sir dung. Ciing ¢6 thé st dung monome ¢6
nhém chirc axetoaxetoxy. Vi du vé cac monome nhu vay 13 axetoaxetoxyetyl metacrylat,
axetoaxetoxyetyl acrylat, axetoaxetoxypropyl acrylat, alyl axetoaxetat va axetoaxetoxybutyl
acrylat.

C6 thé sir dung cac monome khong bdo hoa olefin khac la monome mang nhom este
dwoc din xult tir axit béo nhu oleyl (met)acrylat, linoleyl (met)acrylat va linolenyl
(met)acrylat, qué trinh tdng hop monome nay dugc md ta trong tai liéu J. Appl . Poly. Sci.,
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30, 4571-4582 (1985), vinyl este tuong tu hodc monome thu dwgc tir phén Umg cong giira
glycidyl (met)acrylat va axit béo nhu dugc dé cap trong don sdng ché GB 2237276 ciia Anh.
Céc monome ndy cung cap kha ning 1am kho oxy hoa tw ddng cho polyme vinyl. Cac monome
khéc c6 thé duge st dung bao gdm vinyloxazolin dieste cua axit béo khong béo hoa, ching
han nhu DAPRO® FX 521 c6 ban trén thi truong tir Elementis Specialities. Khi st dung lién
két ngang dua trén qua trinh 1am kho oxy héa, céc chét 1am khé kim loai nhu carboxylat kim
loai trong d6 kim loai 14 coban, chi, sit, mangan, vanadi, canxi, stronti, ziricon, k&m, liti va
bari, s& dugc thém vao chét phan tén polyme hodc sau d6 trong qua trinh tao 16p phu. Tht ca
cac monome M3, M3’ va M3” dugce dAn xuét tir nguyén li¢u héa diu hoic tai tao.

Cac monome M3, M3’ va M3” téi tao sinh hoc ¢6 thé thu dugc toan bo hodic mot phﬁn
tlr cac nguén c6 kha nang tai tao sinh hoc. Tét hon 13, cac monome M1, M1', M1”, M2, M2',
M2”, M3, M3' va/hodc M3” dugc din Xuét tir cac nguf‘m ¢6 kha néng tai tao sinh hoc, tdt hon
nita 13 duoc din xuét tir isobutyl acrylat c6 kha ning tai tao sinh hoc, glyxerol formal
metacrylat, isopropyliden glyxerol metacrylat, isobornyl metacrylat, isobornyl acrylat,
va/hodc itaconat alkyl, t6t nhét 13 dugc din xudt tir isobutyl acrylat c6 kha néng tai tao sinh
hoc, glyxerol formal metacrylat, isopropyliden glyxerol metacrylat, isobornyl metacrylat,
va/hodc alkyl itaconat.

Theo mot phuong an wu ti€n cua sang ché, cac nhém chirc cia monome M3, M3’ va
M3”, 1a cac nhom cacbonyl hodc axetoaxetat.

Theo mdt phuong 4n wu tién dic biét, cic monome M3, M3’ va M3” duoc chon tur
nhém bao gdm axetoaxetoxyetyl metacrylat, diaxeton acrylamit, va hdn hop cta ching. Cac
lién két ngang st dung két hop voi cac nhém chire néi trén da dugce biét boi nhitng ngudi c6
hiéu biét trung binh trong linh vyc k§ thudt nay va bao gbm di- hodc polyamin, carbohydrazit
va di- hoic poly carboxylic axit hydrazit. Li€n két ngang c6 thé xdy ra & nhiét @ moi trudng
xung quanh hogc nhi€t do tang dan. Lién két ngang c6 thé da dugc két hop sén trong céc chét
phén tan polyme vinyl trong hodc sau qua trinh tdng hop hoic c6 thé duoc thém vao & giai
doan sau, vi du nhu trong qua trinh tao ché phdm phu.

Monome khoéng bao hoa etylen thic dAy két dinh M4’ va M4”’

Céc monome khong bdo hoa etylen thiic dly két dinh M4’ va M4” n6i chung 1a céc
monome chira cac nhom chirc dua trén nito chéng han nhu cidc nhém amino, ureido hodc N-
di vong. M4’ va M4” ¢6 thé giéng hoic khac nhau. Vi du vé cac monome nhu vay 1a dimetyl
aminoetyl(met)acrylat, dietyl aminoetyl(met)acrylat, 3-dimetylamino-2,2-dimetylpropyl-1-
(met)-acrylat, N-dimetylaminometyl(met)acrylamit, N-(4-morpholinometyl) (met)acrylamit,
vinyl imidazol, va vinyl pyrolidon. Co6 thé dé cép thém céc hop chit c6 vong pyrolidin,
piperidin, morpholin, piperazin, imidazol, pyrolidin-(2)-one hodc imidazolidin-2-one (etylen
ure). Truong hop nay t6t hon 13 cic monome chita nhom chic ureido nhu N-(2-
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metacryloxyetyl)etylen ure, 1-(2-(3-alyloxy-2-hydroxypropylamino) etyl)-imidazolidin-2-
one va 2-etylenureido -etyl metacrylat.

Monome khong bdo hoa polyetylen M5* va M5

Monome khong bédo hoa polyetylen M35’ va M5 1a cac chét lién két ngang c6 tir hai
dén sdu nhom khong bdo hoa etylen trén mdi phan tir. Cdc monome lién két ngang nay d tao
lién két ngang cho polyme trong qué trinh tring hop va khong nham 13n v6i cic monome nhur
M3, M3’ va M3”. M5’ va M5” ¢6 thé gidng nhau hogc khac nhau.

Vi du vé& cac monome nay 1a trialyl xyanurat, vinyl hodc alyl acrylat hodc metacrylat,
divinyl benzen, diol diacrylat va diol dimetacrylat nhu butylen glycol (1,3) dimetacrylat,
butylen glycol (1,3) diacrylat, etylen glycol dimetacrylat va etylen glycol diacrylat, triol tri
acrylat cia triol trimetacrylat nhu trimetylolpropan trimetacrylat, trimetylolpropan triacrylat,
trimetylolpropan trimetacrylat, trimetylolpropan triacrylat va metylen b1sacry1am1t hodc
metylen bismetacrylamit. Lugng chét lién két ngang dugc st dung thudong nim trong khoang
tir 0 dén 5% khéi luong, tot hon 1a tir 0,01 dén 5% khbi lugng, tot hon nira 1a tir 0,01 dén 3%
khdi luong, tham chi t6t hon nita 13 tir 0,1 dén 3% khdi luong. Sy ¢6 mit ciia mot lugng nho
chét lién két ngang c6 thé c¢6 tac dung c6 loi d6i v6i do cimg cta mang va dic tinh bam dinh.

Céc chit chuyén chudi CTA, CTA’ va CTA”

Céc chét chuyén chudi CTA, CTA’, CTA” dugc st dung d8 kiém soat khdi 1u’0rng phén
tir ctia oligome vinyl OL1 va OL2 va, néu cén, polyme vinyl P. CTA, CTA’ va CTA” ¢6 thé
gidng hoic khac nhau. Céc chét chuyén chudi c6 thé ky nuéc hodc wa nude. Cac chit chuyén
chudi ky nu6e néi chung 1a alkyl cia aryl mercaptan (R-SH véi R = C4-C22 alkyl mach thing
hodc mach nhanh hoc aryl) hodc este clia rugu mach dai v6i mercaptan chire axit carboxylic
(R-O(0)C-X-SH véi R = C4-C22 alkyl mach thang hozic mach nhanh hogc aryl va X = (CH2)n
véi n = 1 dén 6). Vi du khong bi han ché v& céc chit chuyén chudi ky nudc 1a n-butyl
mercaptan, 2-etylhexyl mercaptopropionat, n-dodexyl mercaptan, t-dodexyl mercaptan, n-
butyl mercaptopropionat, n-octyl mercaptan, isodexyl mercaptan, octadexyl mercaptan, alyl
mercaptopropionat, alyl mercaptoacetat, crotyl mercaptopropionat, crotyl mercaptoacetat. Cac
chat chuyén chudi ua nude thuong c6 nhém chire hydroxyl ho#c axit gop phén vio kha ning
hoa tan trong nudc (mot phén) ciia cac oligome vinyl. Céc vi du khong bi han ché vé chét
chuyén chudi va nudc 1a: axit mercapto propionic, etanol 2- mercapto va axit mercaptoaxetic.

Céc chit chuyén chudi khac khong chira luu huynh bao gbm hydrocacbon dugc halogen
hoa hodc chit chuyén chudi xuc tac. Ngoai ra, c6 thé st dung dime alpha-metyl styren hodc
oligome ctia dime alpha-metyl styren. Mot phuong phap khac dé téng hop polyme c6 khéi
lugng phén tir duge xac dinh rd 13 sir dung diaryleten. Diphenyleten thuong dugc sir dung bao
gbm diphenyleten.
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Tét hon 13, chi st dung cac chit chuyén chudi CTA va CTA’ d8 chi kiém soat khbi
lwong phén ti ciia oligome vinyl OL1 va OL2. Theo mot phuong an uu ti€n, két hop cia
mercaptan ky nudc va ua nuée dugc st dung trong ohgome OL1 va/hogc OL2 theo ty 18 khdi
lugng tir 10/90 dén 90/10, t6t hon 13 80/20 dén 20/80 va tdt nhét 12 70/30 dén 30/70. Theo mdt
phuong an wu tién, két hop ciia mercaptan ky nudce va wa nude dugce sit dung trong ca ohgome
OL1 va OL2 theo ty 1€ khéi lwong tir 10/90 dén 90/10, t6t hon 13 80/20 dén 20/80 v tdt nhit
14 70/30 dén 30/70.

Ham luong cacbon téi tao c6 trong monome duge mo ta & trén c6 thé dugc tinh dua
trén cong thirc chu trac ctia monome ho#c ¢ thé duogc do theo tiéu chuin ASTM D6866A.
Ham luong cacbon duoc dAn xuét tir sinh hoc duge bdo céo 1a mot phﬁn ctia tong ham luong
cacbon hitu co (TOC).

Céc phuong phép tiéu chuin héa khéc dé xac dinh ty 1€ cacbon téi tao 1a ISO 16620-2
va CEN 16640.

Pinh nghia oligome vinyl OL1, OL2 va polyme vinyl P.

Oligome vinyl lién két ngang c6 thé phén tan trong nudc hodc hoa tan trong nuéc OL1
1a oligome chirc axit dugc cAu tric tir monome M1, M2 va M3 va chét chuyén chudi CTA.
Tét hon 13 oligome nay c6 khéi lwong phan tir trung binh s6 Mn nim trong khoang tir 500
g/mol dén 50000 g/mol, t&t hon 12 tir 500 g/mol dén 25000 g/mol, tét hon nita 1a tir 2500 g/mol
dén 25000 g/mol va t5t nhat 12 tir 5000 g/mol dén 20000 g/mol. Khéi lugng phan tir trung binh
sb va khéi luong phén t trung binh khéi (Mn va Mw) caa oligome ¢6 thé dwoc xé4c dinh bang
phuong phép sic ky thdm gel sit dung polyme, chéng han nhu polystyren, c6 khéi lugng phan
tlr d4 biét 1am chét chudn va tetrahydrofuran (THF) chira 2% axit axetic lam chét rira giai. T6t
hon 13, oligome vinyl lién két ngang OL1 c6 nhiét do chuyén hoa thity tinh ndm trong khoang
tir 10 dén 150°C, tét hon nita 1a tir 20 dén 140°C va tét nhat 1a tir 25 dén 130°C.

Tg cita oligome OL1 & day 12 viét tht ctia nhiét do chuyén hoa thiy tinh dugc tinh va
duoc biét dén 13 nhiét do tai d6 polyme chuyén tir trang thai thﬁy tinh, gion sang trang thai cao
su. Gi4 tri Tg c6 thé duge tinh bang phuong trinh Fox ndi tiéng (T. G. Fox, Bull. Am. Phys.
Soc. 1, 123 (1956)), da duoc biét dén nhidu trong linh vuc k¥ thuat nay va dugc biu thi bang
cong thirc:

1/Tg = W1/Tg(1) + W2/Tg(2) + W3/Tg(3) + ....

trong d6 W1, W2, W3, v.v.., 1a phan khoi luong ciia cdc comonome (1), (2), va (3),
(v.v..), va Tg(1), Tg(2), Tg(3) 1a nhlet d6 chuyén héa thiy tinh cta cac homopolyme trong
ung cua chung Céc gia tri chuyén héa thity tinh cho homopolyme dugc dua ra trong S tay
Polyme, 4n ban 1in tht 4 (cac bién tap vién: J. Brandrup, E.H. Immergut, E.A. Grulke, John
Wiley & Sons, Inc. 1999) dugc sir dung dé tinh. Tg dugc tinh theo d6 Kelvin c6 thé dé dang
chuyén dbi sang @9 C.
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Tét hon 13, ol1g0me vinyl OL1 c¢6 nhiét do chuyén héa thuy tinh (dugc tinh), xac dinh
bang phuong trinh Fox, nam trong khoang tir 10 dén 150°C, t6t hon nita 1a tir 20 dén 140°C
va t6t nhat 13 tir 25 dén 130°C. Tt hon 13, ohgome vinyl OL1 ¢6 tri s axit it nhét 13 45 mg
KOH/g, tbt hon nita 12 it nhét 50mg KOH/g va t5t nhat 12 it nhat 13 55mg KOH/g (x4c dinh
theo tiéu chuén ISO 3682).

Céc phuong phap anh huéng dén khéi lugng phén tir trong qua trinh tring hop nhii
teong dé dat dugc s6 khéi lwong phan t trung binh khéi mong mudn di duge biét dén boi
nhitng nguoi co hiéu biét trung binh trong linh vuc k¥ thuat nay. Viée kiém so4t khéi hrong
phén tir cia oligome duoc dé xut bang cach st dung cac chét chuyén chudi nhu cac chét duoc
x4c dinh & trén.

Oligome Vinyl lién két ngang OL1 c6 thé dugc didu ché bang bit ky k¥ thuit nao da
biét va c6 thé bao gdbm budc tbng hop truc tiép oligome trong quy trinh c6 nudc, tirc 1a c6 mt
nuéce (vi du: bing cach trung hop nhii twong, tring hop huyén phu, trung hop vi huyén phu
hoic trung hop nhil twong nhd), hodc bang cach tring hop dung dich trong d6 dung moi c6
thé 12 nu6c hodc bat ky dung mdi hitu co nao c6 thé tron 14n v6i nude hodce dugce loai bd bang
cach chung ct sau khi oligome dugc chuyén vao nudéc. Tét hon 13 oligome vinyl OL1 dugc
didu ché biang phan g tring hop nhii twong gbc tir do trong nudce. Qua trinh tring hop nhil
tuong goc tu do c6 thé dugc thuc hién theo 16 hodc theo qua trinh tring hop bén lién tyc.

Qua trinh tring hgp nhii twong gbc tu do thudng s& yéu cAu sir dung chit khoi mao tao
gbc tir do dé bét d4u qua trinh trung hop. Céc chét khoi mao tao gbc tu do thich hgp bao gdm
cac peroxit vd co nhu K, Na hodc amoni persulfat, hydro peroxit hodc percacbonat; peroxit
hitu co, ching han nhu axyl peroxit bao gdm vi du: benzoyl peroxit, alkyl hydroperoxit nhu t-
butyl hydroperoxit va cumen hydroperoxit; dialkyl peroxit nhu di-t-butyl peroxit; este peroxy
nhu t-butyl perbenzoat va céc loai tuong tu; hdn hgp ciing ¢6 thé dugc sir dung. Trong mot s6
trudng hop, cac hop chét peroxy dugc st dung mot cach thuan lgi khi két hop véi cac chét
khir thich hop nhur Na hodc K pyrosulphit hodc bisulphit, natri formaldehyt sulphoxylat,
BRUGGOLITE® FF6M (tén thwong mai ctia L. Briiggemann GmbH & Co. KG) hodc axit
iso-ascorbic. Cac hop chét kim loai nhu Fe-EDTA (etylen diamin tetraaxetat) ciing c6 thé
duoc st dung nhu mot phﬁn ctia hé théng khoi mao oxy hoa khir. Cac chét khoi mao chirc
ning azo cling co thé dugc st dung nhu azobls(lsobutyromtrll) 2,2'-azo-bis(2-metyl butan
nitril); va 4,4'-azobis(axit 4-cyanovaleric). Co thé str dung hé théng khoi mao phén chia giita
pha nudc va pha hitu co, vi du: két hop cua t-butyl hydroperoxit, axit iso-ascorbic hogc
BRUGGOLITE® FF6M va Fe-EDTA. S5 lugng chit khoi mao hogc hé théng chét khoi mao
duge st dung 13 thong thuong, vi du: trong pham vi 0,05 dén 6% khéi luong tinh trén tbng
(c4c) monome V1ny1 dugc sir dung. Cac chét khoi mao dugce wu tién dé diéu ché oligome lién
két ngang bao gbm amoni persulfat, natri persunfat, kali persulfat, azobis(isobutyronitrile
va/hodc 4,4'-azobis(axit 4-xyanovalerlc) Hau hét cac chét khoi mao dwoc wu tién dé diéu ché
oligome lién két ngang OL1 bao gdm cac hé théng oxy hoéa khir va céac chét Ivu huynh nhu
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dugc mod ta & trén. C6 thé tiy ¥ thém mot lwong chit khoi mao nita vao cubi qua trinh tring
hop @ gitp loai bo bit ky monome vinyl ndo con sét lai.

Néu oligome vinyl lién két ngang OL1 dugc tao bing phuong phép trung hop nhil
tuong, chit hoat déng bé mit c6 thé duogc st dung @& hd tro qua trinh phén tan hodc nhii hoa
dong tring hop vinyl trong nude (ngay ca khi 12 tu phan tan). Chét hoat dong bé mat thich
hop 14 chat hoat dong bé mt ion hogc khong ion. Vi du vé chét nhii héa anion 1a: kali laurat,
kali stearat, kali oleat, natri decyl sulphat, natri dodecyl sulphat va natri rosinat. Vi dy v& céc
chit nhii héa khong ion 1a: alkyl mach thang va mach nhénh va ete glycol polypropylen
alkylaryl va thioete va alkyl mach thing va mach nhénh va ete glycol polypropylen alkylaryl
va thioete, alkylphenoxypoly(etylenoxy)etanol ching han nhu san phim cong cta 1 mol
nonylphenol vao 5-50 mol etylen oxit, hoic mubi kim loai kiém hodc mudi amoni ctia sunfat
hoic photphat ctia san phdm cong noi trén.

Ciing c6 thé sir dung céc chét hoat dong bé mit c6 chira nhém khoéng béo hoa olefin c6
thé tham gia phan tmg tring hop gbc tu do. Cac chét hoat dong bé mit thich hop trung hop
bao gdm hemi-este ciia anhydrit maleic c6 cong thirc M+. - OOC-CH=CHCOOR trong d6 R
la C6-C22 alkyl va M+ la Na+, K+, Li+, NH4+, hoic amin bac bbn hodc proton.
Polyoxyetylen alkylphenyl ete c6 lién két khong bdo hoa etylen dwgc ban duéi tén thuong mai
NOIGEN® RN (Cong ty TNHH Dai-Ichi Kogyo Seiyaku ctia Nhat Ban) nhu NOIGENT RN-
10, NOIGEN™ RN-20, NOIGEN™ RN-30, NOIGEN™ RN-40 va NOIGEN™ RN-5065
hodc sulfat cta chung dugc ban dudi tén thuong mai HITENOL® BC (cua Cong ty TNHH
Dai-Ichi Kogyo Seiyaku ctia Nhat Ban) nhu HITENOL® BC-10, HITENOL® BC- 1025,
HITENOL® BC-20, HITENOL® BC-2020, HITENOL® BC-30. MAXEMUL® 6106 (c6 sin
tlr Croda Industrial Specialties), ¢ ca este photphonat va etoxy wa nuéc, chudi C18 alkyl véi
nhom phan ng acrylat. Cac chét hoat dong bé mit phan ung dai dién khac c6 chirc niang este
photphat thich hop cho cic phan Ung nhu viy bao gdém, nhung khong gigi han &
MAXEMUL® 6112, MAXEMUL® 5011, MAXEMUL® 5010 (t4t ca déu c6 sén tir Croda
Industrial Specialties). C4c chit hoat dong bé mit phan ting thay thé thich hop dé sir dung véi
céc phuong 4n khac nhau clia séng ché bao gdm natri alyloxy hydroxypropyl sulphonat (c6
sén tir Solvay nhu SIPOMER® COPS-1), dong ADEKA REASOAP® SR/ER nhu ADEKA
REASOAP® ER-10, ER-20, ER-30 va ER-40, ADEKA REASOAP® SR-10, SR-20, SR-30
(tAt c4 déu c6 séin tir Adeka Corporation., Ltd.) va cac dan xuit alylsulphosuxinat (chéng han
nhu TREM® LF-40, c6 sén tit BASF).

Luong chét rin hoat dong bé mit duoc sir dung trong qua trinh téng hop oligome OL1
t6t hon 1a tir 0,1 dén 15% khéi luong, tét hon 14 tir 0,1 dén 8% khéi lugng, tdt hon nita 13 tir
0,1 dén 5% khi lwgng, dic biét 1a tir 0,1 dén 3% khéi lrong tinh trén khéi luong ctia OLI.

Theo mét phuong an uu tién cia sang ché, chit hoat dong bé mat dugc st dung trong
qué trinh téng hop vinyl oligome OL1 Ia chét hoat dong bé mat ddng tring hop, tt hon 12
lugng chét rin hoat dong bé mat 12 0,1 dén 15% khdi lugng, tdt hon nita 14 tir 0,1 dén 8% khéi
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lugng, vin tot hon nira 13 tir 0,1 dén 5% khdi lwong, thim chi tt hon nita 13 tir 0,1 dén 3%
khdi Iugng tinh trén khéi luong ctia oligome OL1. Tt hon nita 14 chit rin hoat dong bé mit
duogc léy mot phﬁn tlr cac nguén c6 thé tai tao sinh hoc.

Oligome vinyl OL2 va polyme vinyl P duoc tbng hop bang phuong phép tring hop
nhii tvong gbe tr do trong nudc véi su c6 mit clia oligome vinyl durge trung hoa (mdt phin
ho#c hoan toan) OL1.

Qué trinh hoa tan mét phan hoic toan bd oligome vinyl OL1 ¢6 thé dugc thuc hién vé6i
cac bazo nhu amoniac hoic cic amin nhu 2-amino-2-metyl-1-propanol, 2-dimetylamino-
etanol. C4c bazo vb co nhu natri-, kali-, liti hydroxit cling c¢6 thé duoc str dung nhur 14 hdn hop
cta cac bazo vo co va hitu co.

Khéi lwgng phén tir trung binh s6 Mn ciia oligome vinyl OL2 nam trong khoang tir 500
g/mol dén 50000 g/mol, t&t hon 13 tir 500 g/mol dén 25000 g/mol, t6t hon nita 13 tir 2500 g/mol
dén 25000 g/mol va tot nhét 13 tir 5000 g/mol d&én 20000 g/mol. Khdi hrgng phén tir trung binh
s6 va khéi lvong phén tir trung binh khdi (Mn va Mw) ctia oligome c6 thé dugc xac dinh bang
phuong phép sic ky thdm gel sir dung tetrahydrofuran va 2% axit axetic 1am chét rira giai va
sir dung cac chit chudn polystyren. Tt hon 12 oligome vinyl OL2 c6 nhiét d§ chuyén hoa thuy
tinh (dwoc tinh) x4c dinh bing phwong trinh Fox, trong khoang tir -50 dén 80°C, t&t hon nita
12 tir -30 dén 60°C va t6t nhét 1a tir -20 dén 40°C. Gia tri axit ctia oligome vinyl OL2 (x4c dinh
theo tiéu chudn ISO 3682) it nhét 1a 20mg KOH/g thap hon so véi oligome vinyl OL1.

Khédi lugng phan ti trung binh khéi Mw ctia chit phan tan theo sang ché (bao gdm
oligome vinyl OL1, oligome vinyl OL2 va polyme vinyl P) nim trong khoang tir 25000 g/mol
dén hon 1000000 g/mol, t&t hon 14 tir 35000 g/mol dén 250000 g/mol; tot hon nita 14 tir 35000
g/mol dén 75000 g/mol, tham chi t&t hon nita 12 tir 40000 g/mol dén 65000 g/mol; khbi lwgng
phén tr trung binh khéi Mw c6 thé duogc xac dinh bang phuong phép sic ky thim gel st dung
tetrahydrofuran va axit axetic 2% lam chét rira giai va st dung cc chit chuén polystyren.

Tét hon 13, polyme vinyl P & dang phén tén theo sang ché c¢6 nhiét d6 chuyén hoa thiy
tinh (dugce tinh) x4c dinh bing phuong trinh Fox, nim trong khoang tir -50 dén 80°C, t&t hon
nita 13 tir -30 dén 60°C va t6t nhét 1a tir -20 dén 40°C. Gia tri axit cta polyme vinyl P (x4c
dinh theo tiéu chuén ISO 3682) it nhét 1a 20mg KOH/g thdp hon so véi oligome vinyl OL1.

Pé tdng hop oligome vinyl OL2 va polyme vinyl P, c6 thé str dung céc chat hoat dong
b& mat phu trg va hé thong chét khoi mao nhu mé ta & trén.

Thir ty téng hop oligome vinyl OL2 va polyme vinyl P khong quan trong mién 1a n6
dugc thuc hién véi s ¢6 mat clia oligome vinyl dugce hoa tan (mdt phﬁn hoéc hoan toan) OL1,
vi vy oligome vinyl OL2 ¢6 thé dwgc tring hop sau khi tong hop va hoa tan oligome vinyl
OL1, tiép theo 13 phan ting tring hop polyme vinyl P, hoic ngugc lai.

Sang ché ciing dé c4p dén quy trinh tong hop chét phén tan polyme vinyl nén nuéc PD.

Sang ché ciing dé cap dén ché phim phi bao gdm chét phéan tan polyme vinyl nén nude
PD. Ché phim phu nay c6 thé c6 @ pH nam trong khoang tir 2,0 dén 9,0, tot hon 1 tir 4,5 dén
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8,5, tot nhét 1a tir 7,5 dén 8,0. Tét hon 13 ché phim phi duge md t & trén cb thé duoc bao
gdm cong thirc tao son bang cach thém céc chét phu gia son thong thudong. Ché phdm ndy van
¢6 thé dugc goi 12 ché phédm phu. Ché phim phit ¢6 thé bao gdm thém mot hodc nhidu dung
mdi hitu co, d6i khi con dugc goi 1a chat hd trg két dinh, hd trg qué trinh tao mang. Khi st
dung dung moéi hitu co, dung moéi hoa tan trong nudc duge wu tién. Luong dung méi hitu co
phai duge chon sao cho cung cép ché phdm phu ¢6 ham lwong chét hitu co d& bay hoi (VOC)
thp, va tét hon 14 bao gdm it hon 130 g/lit, tt hon nira 12 it hon 100 g/lit ché phim phu, bao
gém nuée, ciia cac hop chét hiru co d& bay hoi, & dang s&n sang dé sir dung, duoc tinh theo
phuong phap ISO 11890-2.

Theo rhcf)t phuong 4n cla sang ché, ché phim phu bao gdm chit phén tan polyme vinyl
nén nuée PD c6 thé con bao gbm thém it nhit mot hodc nhidu thanh phén thong thuong dugc
chon tir nhém bao gdm polyme khong vinyl, chit mau, thuéc nhudm, chét nhii hoa, chét hoat
dong bé mit, chat lam déo, chit lam dic, chét én dinh nhiét, chit lam déu mau, chit chéng
dong can, chét don, chét e ché léng can, chit hép thu tia cuc tim, chat chéng oxy hoa, mudi
kho, déng dung méi hitu co, chét 1am wét, va hdn hop ciia ching.

Sang ché ciing d& cap dén ché pham son (hoic cong thirc son) bao gdm ché phim phu
va chit mau hodc chét d6n c6 tir 1 dén 70% khéi lugng. T6t hon 14 chit mau duogc st dung 1a
titan dioxit rutil, tot nhat 13 c6 d¢ hap thu ddu duéi 25g diu/100g cht mau theo tidu chuin
ASTM D281 - 12(2016).

Ché ph4m phu theo sang ché ciing c6 thé bao gbm cac chit dong két dinh nén nuéc nhu
nhya alkyd phén tén hodc c6 thé pha lodng trong nudc, cac chit phan tan polyuretan, cac chit
phén tan acrylic hodc styren acrylic khéc, nhii twong epoxy.

Ché pham pht theo sang ché c6 thé bao gdm thém: tir 0,1% 1én dén 20% khdi lugng,
tot hon 14 1én dén 15, 10 hodic 5% khéi Iugng chét lién két ngang polyisoxyanat; tir 0,1% dén
20% khéi hwong, t6t hon nita 13 1én dén 5% khéi lugng chét lién két ngang polyamin hodc
polyhydrazit; tir 0,1% 1én dén 10% khéi lwong chét lién két ngang silan; va/hoic tir 0,1% khéi
luong 1én dén 10% cia oligome (met)acryloyl.

Nhu da d& cép trude d6, cac ché pham phu theo sang ché phu hop vé6i nhiéu myc dich
st dung khac nhau ctia chit pht, vi dy, nhu cac ché phém son, tAm, niém phong va lién két.
Ché pham phi theo sang ché duge wu tién 1am son 16t, son phii hodic 16p phi trong. Céc ché
phim phu c6 thé dugce pht 1én chit nén theo bét ky céch nao thuén tién, ching han nhu bang
cach chai, phun hoéc nhing. Chét nén thich hop bao gém kim loai, gd, van, nhya va da. Cac
ché phdm phi dac biét thich hop dé phii cho g5 trang tri va gd cong nghiép.

Ché phadm phii theo sang ché két hop thuén lgi MFFT, Tg, va thoi gian mé, va tdt hon
nita 13 duoc didu ché, it nhét mot phén, tlr monome tai tao sinh hoc, chét hoat dong bé mat
ngudn géc sinh hoc va c4c vat liéu tai tao khac nhw chit 1am dic, chdt mau va thude nhudm,
va cac dong dung mdi ngudn gbc sinh hoc.
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Sang ché ciing d& cap dén vét phim hogc (mot phan) chit nén dugc phi bang ché phim
phu.

Sang ché ciing dé cap dén phuong phap tao ché phim phu bao gdm budc tron chit phéan
tan polyme vinyl nén nuéc PD vdéi it nhdt mot hodc nhidu thanh phin thong thuong dugc chon
tir nhém bao gdm polyme khong vinyl, chat mau, thudc nhudm, chét nhii hoa, chit hoat dong
bé mit, chat 1am déo, chit 1am dic, chit én dinh nhiét, chit 1am déu mau, chit chéng dong
cin, cht don, chit trc ché léng cin, chét hép thu tia cuc tim, chét chéng oxy hoa, mubi kho,
dong dung mai hitu co, chét 1am wét, va hdn hop cua chung.

Theo mdt phuong 4n, ché phim ph t6t hon 14 cong thire ¢6 sic to.

Sang ché s& dugc giai thich chi tiét hon qua cac vi du khong bi han ché sau day.

T4t ca cac phuong 4n duge md ta c6 thé dwoc két hop voi nhau.

Vi du thie hién sang ché

Phuong phap tha

Ham Iugng chit rin cia chit phan tan polyme

Ham Iuong chit khong bay hoi 13 khéi lvgng cia phan con lai cia mAu khi dugc 1am
néng trong 16 véi cac diéu kién phan ing d3 mé ta. Pugc biéu thi bang % khdi lrgng mAu ban
dau. Phuong phép nay theo tidu chudn ASTM 4758-92 va ISO 3251.

Gi4 tri d6 trong clia chét phén tan polyme

Do trong ciia chit phan tan polyme duoc x4c dinh bang cach do do trong ctia chit phan
tan bang may do quang phd LICO 200 (HACH LANGE). May do quang phd LICO 200 do do
truyén ctia quang phd qua miu bang cach chiéu anh sang tiéu chuin C trong pham vi 380-720
nm (dinh nghia trong tidu chuan DIN 5033). D¢ truyén qua (T) 1a ty s6 I/Io cia cudong do &nh
sang 16 ra tir mAu so v&i cudng do clia dnh sang t6i (Io). PO truyén qua duge bidu thi dudi
dang gia trj d6 trong dL=T*100 trong d6 dL = 100 14 trong subt va dL = 0 13 m&. May do
quang phd st dung cuvet mau tron 11 mm.

Xac dinh khéi Iuvgng phan tir

Khdi lwgng phan tir va su phan b6 khdi lwgng phan tir duge x4c dinh bang phuong phép
sic ky loai trir kich thuéc (sic ky thim gel). Thiét bi loai trir kich thudc dugc sir dung 14 hé
thdng Alliance bao gdm méy bom, bd 14y mau tu dong va may khir khi He (Degasys DG-1210
cua Uniflows), dugc trang bi Cot PLgel 5Spm MIXED-C 600 x 7,5 mm va cdt bao vé PLgel 5
pm (50 x 7,5 mm - Phong thi nghiém Polyme). Lo cot (dung cu phén tich d§ phén tach) dugc
dat & 30°C. Tetrahydrofuran (THF - Extra Dry, Biosolve 206347) + 2% axit axetic (Baker
6052) duoc sir dung lam chét rira giai véi tbc do dong chay 0,8 ml/phut. Cacbon disulfit
(Backer) dugc st dung lam chit danh ddu. Chi s khuc xa A Waters 410 dugc st dung lam
may do. Thé tich tiém 13 100 pl & ndng d6 1,5 mg/ml. Chat chuin polystyren (Phong thi
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nghiém Polyme, EASICAL® PS-1,2010-0501 (khéi lugng phan tir tir 580 g/mol dén 8500000
g/mol) va EASICAL® PS-2,2010-0601 (khéi lwong phan i tir 580 g/mol dén 400000 g /mol)
duoc st dung dé hiéu chuén béng cach sir dung da thirc bic ba. Phin mém duoc st dung dé
phén tich dit liéu 1a Empower (Waters). D da phén tan (viét tit 1a disp.) duogc x4c dinh bang
ty 1€ Mw/Mn.

Xac dinh MFFT

MFFT duogc xac dinh bﬁng cach stt dung Rhopoint MFT-Bar 60 c6 dai nhiét do tir 0°C
dén 60°C. Mang duge phit v6i do day mang w6t 1a 25 micron. MFFT 12 nhiét d6 thdp nhat ma
mang khong thiy vét nut.

Xé4c dinh kich thudc hat

Kich thudce hat dugce xac dinh bﬁng hién twong tan xa anh sang dong st dung mo hinh
Nano —S90 ciia Malvern Zetasizer. Gia tri trung binh Z dugc bao céo 1a kich thudc hat. Duong
kinh trung binh z 13 dudng kinh thiy dong luc hoc trung binh va dugc tinh theo Tiéu chuén
quc té v& tan xa anh sang dong 1SO13321.

Xac dinh do pH
Do pH duoc do bang may do pH ProLine QIS theo DIN 19268.

Xéc dinh d6 nh6t Brookfield
Do nhét Brookfield duge do béng may do d6 nhdt Brookfield RVT & nhiét 4o 23+1°C,
theo tidu chuén ISO 2555-1974.

Do thoi gian mo

Thoi gian mé cua son ¢o sic t& dugc do nhu sau: 125 pm son w6t duge phu 1én biéu
dd thir nghiém LENETA® khd A3. Nhiét do trong qua trinh thir nghiém 13 22 + 0,5°C va do
4m twong ddi khoang 50%. Mang son dugc chai qua ba nét (trén cung mot phan) & bén trai
ciia bidu dd. Lan chai thir hai dwgc thwe hién sau 5 pht. Lan thir ba sau 10 phut va sau d6 thyc
hién sau mdi 2 phit. Lan cudi ciing khi mang son chay lai dugc ghi 1a thoi gian mé (hay ndi
cach khac thoi gian mé 1a thoi diém ma cac vét ban chai khong con phéng nita). Thoi gian mé
duoc bao céo trong vai phut.

Thudc tinh ciia monome dugc sit dung trong cdc vi du
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Monome Tg (K) % nguon goc sinh hoc
Metyl metacrylat 378 0
Axit metacrylic 501 0
n-Butyl metacrylat 293 0
n-Butyl acrylat 219 0
Styren 373 0
Tsobutyl acrylat (mdt phin dugc dan xudt tir sinh | 249 57
hoc)

Glyxerol formal metacrylat (mot phan dwoc dan | 353 —368 (hai | 38
xuét tir sinh hoc) ddng phan)*
Isopropyliden glyxerol metacrylat (mot phan dugc | 318 30
dAn xuét tir sinh hoc)

DPimetyl itaconat (toan bd dugc din xuét tir sinh | 366** 100
hoc)

Dibutyl itaconat (toan bd dugc din xudt tir sinh hoc) | 285%** 100
Isobornyl metacrylat 423%* 71

* Thong tin tir Evonik.

**http ://polymerdatabase.com/polymers/polydimetylitaconate.html
***http ://polymerdatabase.com/polymers/polydin—butylitaconate.html
Céc nguyén liéu thd dugc sir dung trong cac vi du vé cong thirc 16p phi

BYK® 024 ChAt chéng tao bot tir BYK Chemie
KRONOS® 2190 Titanium dioxit (rutil) tir Kronos
DOWANOL™ DPM Chat dong dung mdi tir Dow Chemical
DISPERBYK® 190 Chét phén tan tt BYK Chemie
RHEOVIS® PE1320 Chat 1am dac lién két tir BASF
BORCHI® Gel L 75N/water 1:1 Chét 1am dic polyuretan tir Borchers

Vi du 1: Téng hop oligome vinyl OL1.

Trong 10 phan Gng vach kép c6 may khudy co hoc, ngudn cép liéu nito, bd 1am mét va
dau vao cho dudng nap li¢u monome va chit khoi mao, 1310,74 gam nude khir khoang va
15,03 gam ADEKA REASOAP SR-1025 dugc dinh lrong va dun néng dén 70°C dusi didu
kién che phu nito. Tién nhii trong monome dugc tao bang cach hoa tan 41,97 gam ADEKA
REASOAP® SR-1025 va 98,97 gam diaxeton acrylamit trong 340,7 gam nud6c khir khoang.

Hdn hop nay duge thém vao dudi sy khudy tron:
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Thanh phin Khéi lwgng (g)
Metyl metacrylat 549,44

Axit metacrylic 74,04

n-Butyl metacrylat 124,99

n-Octyl mercaptan 9,37
2-Mercapto etanol 4,8

Khi nhiét d6 ciia 16 phan ng da dat dén 70°C, 5% tién nhii trong dugc thém vao trong
khoang thoi gian 5 phut. Nhiét do duoc ting 1€n dén 80°C. Khi nhiét dd cua 10 phan Gng dat
dén 80°C, mot dung dich chira 0,74 gam amoni persulphat trong 32,99 gam nuéc khur khoang
duoc thém vao 10 phan u:ng Xay ra phan Gmg téa nhiét. Khi qua trinh téa nhiét giam xuong,
qua trinh gia nhiét duoc tiép tuc cho dén khi nhiét do dat dén 85°C. Phan con lai ciia tién nhil
tuong duge dua vao 10 phan tmg trong khoang thoi gian 60 phut. Pong thoi, mdt dung dich
chira 1,92 gam amoni persulfat trong 121,51 gam nuéc khir khoang duoc dinh lugng trong
khoang thoi gian 70 phut. Binh chira tién nhii twong va dudng cip liéu dugc rira sach bing
75,14 gam nudce khtt khoang va binh chira dung dich persunfat va duong cAp liéu bang 16,49
gam nuéc khir khoang. Nhiét do clia 10 phan Gng duoc gitt & 85°C trong 30 phat. Mot dung
dich chira 52,78 gam amoniac (25% nén nude) trong 111,61 gam nude khir khoang duge dua
vao 10 phan tng trong khoang thoi gian 30 phut. Binh chira dugc trang bang 16,49 gam nudc
khir khoang dugc thém vao 10 phan Gmg. Lo dugc lam ngudi dén nhiét do phong va dugc bao
quén trong céc binh chira thich hgp va dugc st dung cho cac thi nghiém tiép theo.

Céc dic tinh cua dung dich oligome OL1 dugc dua ra dudi day:

Pac tinh Giatri |Donvi
Ham lugng chatran | 28,8 %

bo pH 8,1

Kich thuéc hat 46,4 nm

b0 trong 82,1 %

Khéi lugng phan tir cia OL1 duge do nhu md ta & trén. Khéi lugng phan ti trung binh
s6 Mn 12 7000 g/mol va khéi lugng phén tir trung binh khéi Mw 12 16500 g/mol.

Vi du 2-4 va vi du so sanh 5: Chét phén tan polyme 6n dinh oligome.

Str dung oligome OL1 tir Vi du 1, mot s6 chét phan tan polyme 6n dinh oligome dugc
tao.

Thanh phan va khéi lugng (tinh bang g) dugc dua ra trong bang dudi ddy. Trong 10
phan umg vach kép véi may khudy co hoc, ngudn cép lidu nito, bd 1am mat va dau vao cho
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duong nap liéu monome va chit khoi mao, lugng nap truée cia oligome OL1 tir Viduy 1 (phan
“A”) dugc 1am nong dén nhiét do 45°C. Tiép theo, mot hdn hop cac monome duge tao voi
c4c thanh phan nhu duge néu trong phén “B”. Hon hgp monome nay dugc chia theo ty 18
50:50 trong hai binh chira (binh chira 1 va binh chira 2). Hén hgp mercaptan véi cac thanh
phan nhu dugc chi ra trong phin “C” chi duge thém vao binh chira 2. Khi céc thanh phén chira
trong 10 phan mg dat dén nhiét 6 45°C, cac thanh phén chira trong binh chira 1 dugc dua vao
10 phan tmg trong khoang thoi gian 5 phit. Khdi lugng phan tng duoc dbng nhét trong 40
phut va cac thanh phan chitra trong phén “E” dugc thém vao. 50% dung dich clia cac thanh
phan chira trong phan “F” dugc thém vao, tiép theo 12 15% dung dich dugc tao thanh tir cac
thanh phan chira trong phdn “G”. Mot phan tng toa nhiét lam tang nhiét do cua 10 phan ung
18n 55 - 57°C. Ld dugc gitt & nhiét d nay trong 30 phut. Sau do, 16 duge 1am ngudi xudng
nhiét @6 dudi 50°C va cac thanh phin chira trong binh chira 2 dugc thém vao 16 phéan ung
trong 5 phit. Binh chira 2 dugc rira bang nuéc khir khoang (phan “D”). C4c thanh phan chira
trong 10 phan tmg dugc ddng nhét trong 40 phuat & 50°C, sau do hdn hop chét khoi mao tir
phan “I” duge thém vao 10 phan ing, tiép theo 1a phan con lai cta dung dich tir phan “F”. Sau
khi thém 15% dung dich tir phén “G”, mt phan tng téa nhiét 1am téng nhiét do cda 16 Ién
60°C. Khi 16 dat dén 60°C, phan con lai cta dung dich tir phan “G” dugc dinh luong vao 16
phan tng trong khoang thoi gian 30 phit. Binh chira rdng dé chira nguyén liéu tho cia phén
“G” dugc trang bang nudc khir khoang (phan “H”). Nhiét 0 cua 16 duge duy tri & 60°C. Axit
adipic dihydrazit tir phan “J” dugc thém vao, sau d6 trang ph&u bd sung bang nudc khir khoang
(phén “K”) Céc thanh phéan chtra trong 10 phan Gng dugc trdn 14n trong 30 phut nita dé dam
bao ring tat ci axit adipic dlhydra21t dugc hoa tan. Lo nay sau d6 dugc lam mat dén nhiét do
phong Khi nhiét d§ giam xubng dudi 40°C, dung dich tir phan “L” dugc thém vao va binh
rong chtra dung dich ctia phan “L” dugc trang bang nude khir khoang tir phan “M”. Céc thanh
phén chira trong 16 phan tmg dugc loc qua bd loc 60 ludi va duge luu trit trong cac binh chira

phu hop.

Thanh phén Vidu2 |Vidu3 |Vidu4 |Vidusosanh$
A Oligome tir Vidu 1 732,6 731,99 | 729,05 | 747,37
Pivinyl benzen 3,14 3,13 3,12 3,2
3 Metyl metacrylat 59,25 59,21 58,97 60,45
Styren 6,58 6,57 6,55 6,71
n-Butyl acrylat 14124 | 141,13 | 140,56 | 144,09
n-Octyl mercaptan 1,15 1,74 4,6 0
2-Mercapto etanol 0,59 0,89 2,36 0
D Nuéce khit khoang 24,26 24,24 24,14 24,75
E Nudc khir khoang 4,03 4,02 4,01 4,11
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tert. Butyl hydroperoxit (70% | 0,08 0,08 0,08 0,08

nén nuéc)

Nuéc khir khoang 14,32 14,31 14,25 14,61
. Sét sulphat heptahydrat 0,01 0,01 0,01 0,01

Axit etylendiamintetraaxetic, 0,01 0,01 0,01 0,01

mudi dinatri

Nuédce khir khoang 45,92 45,88 45,7 46,84
G Axit D-Isoascorbic 0,32 0,32 0,32 0,32

Amoniac (25% nén nuéc) 0,49 0,49 0,49 0,5
H Nuédce khir khoang 2,24 2,24 2,23 2,28

Nudce khir khoang 4,03 4,02 4,01 4,11
I tert. Butyl hydroperoxit (70 % | 0,39 0,39 0,39 0,4

nén nuéc)
J Axit dihydrazit adipic 10,74 10,73 10,69 10,96
K Nuédc khir khoang 15,66 15,65 15,59 15,98

ACTICIDE® MV* 1,02 1,02 1,01 1,04
L ACTICIDE® M20* 0,54 0,53 0,53 0,55

Nude khir khoéng 9,17 9,17 9,13 9,36
M Nudc khir khoang 2,24 2,24 2,23 2,28

* Chét diét khuén c6 sin tir Thor Group Limited
Cac ddc tinh cia chét phén tan polyme tir Vi du 2 dén Vi du so sanh 5 dugc duara dudi
day:
Gia tri

Pac tinh VD 2 VD3 |VD4 |VDsosanhS |Donvi
Ham luong chét rin 40,1 402 |40,5 |40 %
bo pH 7,97 7,93 7,92 7,99
Kich thudc hat 56 55,5 56,7 56,4 nm
Do nhét Brookfield 34,4 34,3 41,3 32,4 cPa.s
Nhiét do tao mang tdi thiu 5 6 5 11 °C
Do trong 74,5 76,9 70,2 66,5 %

Tir bang trén, co thé thiy r6 rang luong dong nhét cia monome khong bdo hoa etylen
trong ché pham polyme, chét phan tan polyme theo sang ché c6 nhiét do tao mang tdi thiéu

thip hon tir 5 dén 6°C so véi nhiét dd tao mang tdi thidu cua vi du so sanh.
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Vi du 6-8 va vi du so séanh 9: Ché phém phi co séc t6 dua trén vi du 2-4 va vi du so
sanh 5.
B0 phén nghién dugc tao theo cong thirc sau day.

Thanh phén Khoi lwong (g)
Nuéc 42,2

Propylen glycol 10,0
DISPERBYK® 190 11,4

BYK® 024 4,1
KRONOS® 2190 189,0

Cac thanh phan dwoc nghién trén canh quat tbc do cao cho dén khi thu duge d min <
10um. Nhiét do tdi da khong vugt qua 40°C. Ché pham phu c6 séc td dua trén Vi du 2-4 va vi

du so sanh 5 dugc thuc hién theo bang dudi day.

Vi du VD 6 VD 7 VD 8 VD so sanh 9
Chat két dinh tir VD 2 89,5 - - -
Chét két dinh tir VD 3 - 89,5 - -
Chat két dinh tir VD 4 - - 89,5 -
Chét k&t dinh tir VD so sanh 5 - - - 89,5
B0 phan nghién 38,5 38,5 38,5 38,5
DOWANOL™ DPM 4 4 4 4
Nude 11,8 11,8 11,8 11,8
BYK® 024 1,5 1,5 1,5 1,5
RHEOVIS® PE1320 3,0 2,7 2,8 3,0
BORCHI® Gel L 75N/Nudc 1:1 0,5 0 1,1 0,8
Tu bang dudi day co thé thay, cac loai son ¢ tinh luu bién Newton.
Vi du VD6 |VD7 |VDS8 |VDsosanh9
D6 nhét Brookfield (mPa.s) | 6 rpm 2000 1800 2090 2600
60 rpm | 1900 1700 2000 2510
D6 nhét cit cao (P) 2,6 2,5 2,2 2,7
Thoi gian mé (phut) 18 16-18 [16-18 |12
Db day 16p thir nhat (micro) 40 35 35 35

Vi du 10-16: Thay thé mot phan cdc monome dugc dAn xuét tir hoa thach bing mot
phén isobutyl acrylat duge dAn xuét tir sinh hoc.

Isobutyl acrylat dugc d3n xuét tir sinh hoc dugc 14y tir BCH Brithl-Chemikalien Handel
GmbH (DE). Str dung oligome OL1, dya trén cong thirc dugc st dung trong Vidu 1, 3 chét
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phén tan polyme dugc tao ra vdi cac ché phim monome dugc dua ra trong bang dudi day cho
oligome vinyl OL2 va polyme vinyl P. Oligome OL1 dugc sir dung cho ba vi du nay gidng
nhau . Quy trinh tbng hop giéng nhu vi dy 2-4. Vi du 10 12 so sanh, Vi du 11-13 theo sang

che.

Polyme | Thanh phin VD10C | VD 11| VD 12

OL1 Oligome tir Vidu 1 1359 900 900

Oligome | Divinyl benzen - 1,93 1,93

vinyl Metyl metacrylat - 36,40 | 36,40

OL2 Styren - 4,04 | 4,04
isobutyl acrylat (mot phan dugc dan xuat tir sinh hoc) - 86,76 | 86,76
n-Octyl mercaptan - 1,41 2,13
2-Mercapto etanol - 0,72 | 1,09

Polyme | Pivinylbenzen 5,82 1,93 1,93

vinyl P | Metyl metacrylat 109,91 | 36,40 | 36,40
Styren 12,20 4,04 | 4,04
isobutyl acrylat (mét phan dugc din xudt tir sinh hoc) | 261,98 | 86,76 | 86,76

DP6i véi tat ca cac vi du, luong cacbon duge dAn xuét tir sinh hoc 13 khoang 17,4%.
Céc dic tinh cta cac chit phan tan polyme 10 dén 12 duoc dua ra trong bang dudi day.
Vidu Ham lwgng chét rin Do pH Kich thuwéc hat | D nhét MFFT
(%) (nm) (mPa.s) (°O)

VD10 C 40,4 7,8 56 388 35

VD 11 39,8 7,9 66 298 23

VD 12 39,7 7,9 68 235 21

Mot 14n nita, c6 thé théy r%mg, s0 v&i Vi du so sanh 10, ca Vidu 11 va 12 theo sang ché
d&u cho thAy MFFT giam hon 10°C.

Céc chét phan tan duoc dic trung thém & khoi lugng phan tir cila chung:

Vidu Mn Mw Mw/Mn
VD10 C 7.524 494.756 65,75
VD 11 8.725 337.541 38,69
VD 12 7.360 285.093 38,73

Chét phan tan polyme vinyl tir vi du 10 C va vi du 11 da dugc dua vao cong thirc son

vecni trong suot:
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Khdi lrgng
Thanh phén Vidul3 C Vi du 14
Chét phén tan polyme tir Vi du 10 C 100 -
Chét phén tan polyme tir Vi du 11 - 100
Nuéc 20 20
Butyl diglycol 6 6
BYK® 024 1 1
BORCHI® Gel L 75N/nuéc (1:1) 3,8 3,8
Két qua dugc dua ra dudi day:

Két qua Vidu13C Vi du 14
Xuét hién 4-5 4-5
Do bong 20°/60° 66/ 83 72/ 86
Kha nang chin hoa chat 8 8
Do cing Konig 136” 109~
Kha ning chéng héa chit
Nude 5 5
Ruou 50% 2 2

| Chét tay rira Ajax 5 5
Coftee 5 5

Su xép béc: 0: kém, 5: xuét sdc

Kha nang chén: 0: kém, 10: tt

Vidu 10 Cva 11 cling tao ché phim son c6 sic t6 tring. Chéat phan tén sic td dugc sir

dung bao gbm:

Thanh phin Khoi lwong (g)
Nuéc 42,2
Propylen glycol 10
DISPERBYK® 190 11,4
BYK® 024 4,1
KRONOS® 2190 189

Hon hop dugc nghién trén canh quat tbc d6 cao cho dén khi thu duge d§ min <20 pm.

Nhiét do tdi da khong vuot qué 40°C.
Téng thanh phan bao gbm:
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Khdi lrong (g)
Thanh phin Vidul5C Vi du 16
Chét phén tan polyme tit VD 10C 89,5 -
Chét phan tan polyme tir VD 11 - 89,5
B6 phan nghién 38,5 38,5
DOWANOL™ DPM 4 4
Nude 11,8 11,8
BYK® 024 1,5 1,5
RHEOVIS® PE1320 3,2 3.4
BORCHI® Gel L 75N/nuée (1:1) 1,2 1,0
Két qua d4nh gia son dugc dua ra dudi day:

Pic tinh Vidu15C Vi du 16
Do nhé6t Brookfield (mPa.s) 6 rpm 4000 2800

60 rpm 3630 2750
Do nhét cit cao (P) 2,4 2,6
Thoi gian m& 16p thi nhat (32% RH, 21°C, phit) 16 18
Thoi gian mé 16p thr hai (phut) 10-12 12

Mdt 14n nita, c6 thé thiy ring ca hai loai son déu ¢6 tinh Iuu bién Newton nhung do
nhét ctia son dua trén Vi du 11 kém nhét hon so véi son dugc tao ra bang chét phan tan polyme
ctia Vi du so sanh 10 C. Thoi gian mé cia ca hai loai son 1a twong duwong nhau.

Vi du 17: Thay thé mot phdn monome ngudn gbc hoa thach béng mdt phan glyxerol

formal metacrylat va isopropyliden glyxerol metacrylat.

3 bude dau tién, oligome OL1 dugc tdng hop nhu sau: Trong 10 phéan Gng vach kép ¢

may khudy co hoc, ngudn cép liéu nito, bd 1am mat va dau vao cho cac dudng nap liéu monome
va chét khoi mao, 593,7 gam nudc khit khoang va 6,81 gam ADEKA REASOAP® SR- 1025
duoc dinh lugng va 1am néng dén 70°C duéi didu kién che phii nito. Tién nhii trong monome
dugc tao ra bang cach hoa tan 19,01 gam ADEKA REASOAP® SR-1025 va 44,83 gam
diaxeton acrylamit trong 154,32 gam nudc khir khoang. Hén hop nay dugc thém vao dudi su

khudy tron:
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Thanh phén Khdi lwgng (g)
Glyxerol formal metacrylat (mot phan dugc din xuét tir sinh hoc) 62,22
Metyl metacrylat 186,65
Axit methacrylic 33,54
Isopropyliden glyxerol metacrylat (mot phan dugc din xuét tir sinh 14,15
hoc)

n-Butyl metacrylat 42,46
n-Octyl mercaptan 4,24
2-Mercapto etanol 2,17

Khi nhiét d cua 10 phan ing da dat dén 70°C, 5% tién nhii twong dugc thém vao trong
khoang thoi gian 5 phut. Nhiét d6 dugc ting 1én dén 80°C. Khi nhiét do cua 10 phén ung da
dat dén 80°C, mdt dung dich chira 0,33 gam amoni persulphat trong 14,94 gam nudc khi
khoang dugc thém vao 10 phan Gng. X4y ra phan Gng toa nhi¢t. Khi qua trinh téa nhiét giam
xuéng, qua trinh gia nhiét dugc tiép tuc cho dén khi dat dén nhiét d6 85°C. Phén con lai cta
tién nhil tuong dugc dua vao 10 phan tmg trong khoang thoi gian 60 phut. DPong thoi, mot
dung dich chita 0,87 gam amoni persulfat trong 55,04 gam nuéc khit khoang dugce dinh lugng
trong khoang thoi gian 70 phut. Binh chira tién nhii twong va dudng din dugc tréng bang 34,03
gam nudc khir khoang va binh chira dung dich persunfat va duong nap liéu bang 7,47 gam
nuée khir khoang. Nhiét do ctia 10 phéan tng duge gitt & 85°C trong 30 phat. Mot dung dich
gbm 23,91 gam amoniac (25% nén nuéc) trong 50,55 gam nude khir khoang duge dua vao 10
phan ting trong khoang thoi gian 30 phit. Binh chita dugc rira sach bang 7,47 gam nudc khir
khodng dugc thém vao 10 phan tng. L6 dugc lam ngudi dén nhiét do phong va dugc bao quan
trong cac binh chira thich hop va dugc st dung cho céc thi nghiém tiép theo. Oligome c6 khdi
lwong phan tir trung binh 14 5.761 g/mol.

Str dung oligome OL1 nay, polyme vinyl P va oligome OL2 dugc trang hop bang cach
str dung quy trinh ctia Vi du 2 va cac monome dugc dua ra trong bang dudi day.
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Monome Khéi lwong (g)
Pivinylbenzen 2,91
Glyxerol formal metacrylat (mot phén dugc din 15,27
Polyme viny] P xuét tlr sinh hoc)
Metyl metacrylat 41,22
Styren 4,58
n-Butyl acrylat 130,99
n-Octyl mercaptan 2,11
2-Mercaptoetanol 1,08
Pivinylbenzen 2,91
) ) Glyxerol formal metacrylat (mot phan dugc din 15,27
Oligome vinyl OL2 S
xuat tir sinh hoc)
Metyl metacrylat 41,22
Styren 4,58
n-Butyl acrylat 130,99

Céc dic tinh ciia chat phan tan polyme nay nhu sau: ham lugng chét rén 40,2 %, d6 pH
7.7, kich thudc hat 82 nm, do nhét Brookfield 490 mPa.s, MFFT 0°C va d6 trong 57%. Thoi
gian m¢ dugc thir nghi€ém trong ché phdm son c6 sic t6 theo Vi du 6 1a 19 phit cho 16p dau
tién (ca. mang w6t 45 micron) va 10 phut cho 16p thi hai. D9 cing Persoz 1a 80 gidy. Luong
cacbon dugc din xudt tir sinh hoc 13 khoang 8,0%.

Vi du 18: Thay thé mot phin monome dugc din xuét tir héa thach bang toan bo alkyl
itaconat dugc dan xudt tir sinh hoc.

Dimetyl itaconat va dibutyl itaconat dugc sir dung dua trén axit itaconic dugc san xuit
bang phuong phép 1én men va metanol dugc dan xuét tir sinh hoc va n-butanol.

Trong budc dau tién, oligome dugc téng hop bang cach sit dung quy trinh trong Vi du
13. Lugng ADEKA REASOAP® RS1025 trong chét nap truéc clia 10 phén tmg 12 6,81 g va
trong chat tién nhii twong cho OL1 1a 19,01 g. Thanh phin monome dugc st dung dugc dua
ra trong bang dudi day.

Khdi lrong (g)
Thanh phin VD 18
Diaxeton acrylamit 44,83
Metyl metacrylat 186,65
Dimetyl itaconat (ngudn goc sinh hoc) 62,22
Axit methacrylic 33,54
n-Butyl metacrylat 42,46
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Dbibutyl itaconat (ngudn gbc sinh hoc) 14,15
n-Octyl mercaptan 4,24
2-Mercapto etanol 2,17

Khébi lugng phan ti trung binh s& va khdi cua oligome OL1 1a:

Oligome OL1 Mn

Mw

disp. (Mw/Mn)

Vidu 18 2.543

14.056

5,53

29/41

Sir dung oligome nay, mdt polyme vinyl P va mot oligome OL2 duoc tring hop bing

cach st dung quy trinh cta Vi du 2 va cdc monome dugc dua ra trong bang dudi day.

Monome Khoi lrong
®
VD 18
bivinylbenzen 2,91
Styren 6,10
Polyme vinyl P Metyl metacrylat 41,22
Dimetyl itaconat (ngudn gbc sinh hoc) 13,74
n-Butyl acrylat 130,99
Pivinylbenzen 2,91
Styren 6,10
Oligome vinyl Metyl metacrylat . 41,22
OL2 Dimetyl itaconat (nguon goc sinh hoc) 13,74
n-Butyl acrylat 130,99
n-Octyl mercaptan 2,11
2-Mercapto etanol 1,08

Céc dac tinh trong Vi du 18 dugc dua ra dudi déy:

Pic tinh VD 18
Ham lwong chét rin (%) 39,5
b6 pH 7,4
Kich thwéc hat (nm) 82
P§ nhét (mPa.s) 45
MFFT (°C) 7
Cacbon ngudn gbc sinh hoce (%) 12

Khdi lwong phén tir sau cc giai doan khac nhau trong qua trinh tbng hop dugc dua ra

trong bang sau.
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Giai Sau khi trung hgp OL1 + P Sau khi trung hgp OL1 + P + OL2*
doan Mn Mw Mn Mw
VD 18 4.558 420.728 4.947 429.371

* trude khi bd sung adipic dihydrazit

Son vecni trong subt dugc tao ra bing chit phan tan polyme cua Vi du 2, 5C va 18
bang cach sir dung cong thirc da cho & trén. Bang dudi ddy dua ra mot sb dic tinh ciia son

vecni nay:
Chit phén tan polyme tir | VD5C VD 2 VD 18
Xuét hién trén
LENETA® 4-5 4-5 4-5
Kha nang chin sém 7 7 7
Kh4 ning chong nwéc sém
1 giov 4-5/5 5/5 5/5
2 gid 4-5/5 5/5 5/5
3 gi¢ 4-5/5 4-5/5 4-5/5
4 gi&y 4/5 4/5 4/5
Do bong 20°- 60° 68-84 70-85 68-85
Do cirng Konig (s) 110" 94" 81"

Su xép bac: 0: kém, 5: Xuat sic
Kha niing chin: 0: kém, 10: tét

Vi du 19: Thay thé mot phén monome dugc dan xudt tir hoéa thach béng mot phﬁn
isobornyl metacrylat dugc din xuét tir sinh hoc va mét phan isobutyl acrylat dugc dan xuéit tir
sinh hoc.

Trong budc d4u tién, oligome dugc téng hop bang céch st dung quy trinh cia Vi du
13. Lugng ADEKA REASOAP® SR-1025 nap truéce trong 10 phan ng 12 6,81g va trong chét
tién nhii twong cho OL1 12 19,01g. Thanh phin monome dugc st dung duoc dua ra trong bang

dudi day.
Khéi lrgng (g)

Thanh phéan VD 19
Diaceton acrylamit 44,83
Metyl metacrylat 132,75
Tsobornyl metacrylat (mot phan dugc dan xuat tir sinh hoc) 134,35
Axit metacrylic 33,54
Isobutyl acrylat 38,38
n-Octyl mercaptan 4,24

30



2-Mercapto etanol

50119

217 [

Khéi lvong phén tir trung binh s va khéi ctia oligome OL1 la:

Oligome OL1

Mn Mw

Vidy 19

5.601 12.777

2,28

Str dung oligome nay, polyme vinyl P va oligome OL2 dugc trung hop bing cach sir

dung quy trinh cta Vi du 2 va cdc monome dugc dua ra trong bang dudi day.

Monome Khéi lwong (g)
VD 19
bivinylbenzen 2,91
Styren 6,10
Polyme vinyl P Metyl metacrylat i i _ 0,74
Isobornyl metacrylat (mét phan dugc dan 29,24
xudt tir sinh hoc)
Isobutyl acrylat 155,96
bivinylbenzen 291
Styren 6,10
Metyl metacrylat 0,74
Oligomer vinyl Isobornyl metacrylat (mdt phan dugc dan 29,24
OL2 xuét tir sinh hoc)
Isobutyl acrylat 155,96
n-Octyl mercaptan 2,13
2-Mercapto etanol 1,09

Céc dic tinh trong Vi du 19 dugc dua ra dudi day:

Dic tinh VD 19
Ham lwong chét rin (%) 40,0
bo pH 8,2
Kich thwée hat (nm) 211
Do nhét (mPa.s) 1404,0
MFFT (°C) 20
Cacbon ngudn gbc sinh hoc (%) 42,0

Khéi luong phén tir sau céc giai doan khac nhau trong qua trinh téng hop dugc dua ra

trong bang sau.

Sau khi triing hgp OL1 +P

Sau khi tring hop OL1 + P + OL2*
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Giai Mn Mw Mn Mw
doan
VD 19 6.706 119.146 7.672 208.114

* truge khi bd sung adipic dihydrazit

Céc son vecni trong sudt dugc tao ra bang cac chat phan tan polyme cia Vi du 5C va
19 bang céach sir dung cong thirc da cho & trén. Bang dudi ddy dua ra mot sb thude tinh cia

C4cC son vecni nay:

Chit phan tan polyme tir VDS5C VD 19

Xuit hién trong
LENETA® 4-5 4
Kha niang chin sém 8 8
Kha niing chéng nwéc sé6m

1 gio 5 5

2 gio 4-5 5

3 gio 4-5 5

4 gid 4 5
Do bong 20°- 60° 68-84 60-79
Do citng Konig (s) 105 108

Su xép bac: 0: kém, 5: xut sic
Khé néng chén: 0: kém, 10: tt

Vi dy 20: Oligome OL1 v6i metylmetacrylat, dimetylitaconat, isobutylacrylat,
isobornylmetacrylat, axit metacrylic va diaxeton acrylamit.
Trong 16 phan {mg vach kép c6 méay khudy co hoc, ngudn cép lidu nito, bd 1am mat va
dAu vao cho duong nap liéu monome va chit khoi mao, 3058,39 gam nudc khir khoang va
35,07 gam ADEKA REASOAP® SR-1025 duge dinh lwong va dun néng dén 70°C duéi didu

kién che phu nito. Tién nhii twong monome dugc tao ra bang cach hoa tan 97,93 gam ADEKA
REASOAP® SR-1025 va 230,92 gam diaxeton acrylamit trong 794,96 gam nude khir khoang.
Hbn hop niy duoc thém vao duédi sy khudy tron:

Thanh phén Khoéi lwong (g)
Metyl metacrylat 338,99

Dimetyl itaconat 338,99
Isobornyl metacrylat 728.,6

Axit metacrylic 172,76
Isobutyl acrylat 167,1

n-octyl mercaptan 21,85
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2-mercapto ethanol 11,2

Khi nhiét d6 cia 10 phan ng da dat dén 70°C, 5% tién nhii tuong dugc thém vao trong
khoang thoi gian 5 phit. Nhiét d6 duorc tiép tuc ting 1én dén 80°C. Khi nhiét d6 ctia 16 phan
rng d3 dat dén 80°C, dung dich chira 1,72 gam amoni persulphat trong 76,97 gam nudc khir
khoang dugc thém vao 10 phén tmg. X4y ra phan Ung téa nhiét. Khi qua trinh téa nhiét giam
xudng, qua trinh gia nhiét dugc tiép tuc cho dén khi nhiét d6 nhiét d6 85°C. Phin con lai cta
tién nhil twong duge dua vio 16 phan tmg trong khoang thdi gian 60 phut. Pdng thoi, mot
dung dich chita 4,49 gam amoni persulphat trong 283,52 gam nudc khir khodng dugce dua vao
10 phén tmg trong khoang thoi gian 70 phut. Binh chira tién nhii trong va dudng nap liéu duoc
rira sach bang 260,43 gam nuéc khir khodng va binh chtta dung dich persunfat va dudng nap
lidu bang 16,49 gam nudc khir khodng. Nhiét do ctia 16 phan tmg duge gitt & 85°C trong 30
phut. Mot dung dich chira 52,78 gam amoniac (25% nén nudc) trong 111,61 gam nude khir
khoang dugc dua vao 10 phan ng trong khoang thoi gian 30 phut. Binh chira dugc rira sach
bang 38,49 gam nudc khir khoang duogc thém vao 16 phan tmg. L6 dugc 1am ngudi dén nhiét
d0 phong va dugce bao quan trong cac binh chira thich hop va dugce st dung cho céc thi nghiém
tiép theo.

Céc dac tinh ctia dung dich oligome OL1 nay la:

Dac tinh VD 20
Ham lwong chét rin (%) 30,4
bo pH 8,1
Kich thwéc hat (nm) 198
Mn 4.842
Mw 13.131

Vi du 21 va 22: Polyme khéng c¢6 divinyl benzen va diaxeton acrylamit bd sung.

865,37 gam oligome tr vi du 20 dugc dinh lwong vao mot 10 phan tmg vach kép véi
may khudy co hoc, ngudn cép lidu nito, bd lam mét va dau vao cho cac dudng nap liéu monome
va chat khoi mao. Nhiét d6 cia 16 phan tng dugc 1am nong dén 45°C dudi diéu kién che phu
nito. Mot hdn hop monome dugc tao thanh bang cach tron 13n c4c monome tir bang dudi déy:
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Monome VD 21| VD 22

Diaxeton acrylamit - 4,37

bivinyl benzen - -

Metyl metacrylat 0,48 0,48
Dimetyl itaconat 0,48 0,48
;s;)(gomyl metacrylat (mdt phan duoc din xudt tir sinh 37.81 | 37.81
Styren 7,89 7,89
isobutyl acrylat 201,66 | 201,66

50% hdn hgp monome ndy dugc thém vao binh phan tmg trong khoang thdi gian 5
phut. Hon hop dugc khudy trong 40 phiit. Mot hdn hop chét khoi mao bao gdm 0,09 g tert.
Butyl hydroperoxit trong 4,76 g nuéc khir khoang dugc tao va duge thém vao 16 phan Gng.
Mot hdn hop chat xtic tic dugce tao bao g@)m 0,01 g s&t sunfat heptahydrat, 0,01 g axit
etylendiamintetraaxetic, mubi di natri va 25,38 g nudc khir khoang. Tir hdn hop nay, 33%
dugc thém vao 16 phan tmg. Hon hop chét khir dugc tao ra bang cach hoa tan 0,38 g axit D-
Isoascorbic, 0,58 g amoniac (25% nén nuéc) trong 54,24 g nudce khir khoang. 15% dung dich
khir dd dugc thém vao 10 phan Gng. Phan Gng tda nhiét da ting nhiét d6 cua 16 1én 55°C. Lo
nay dugc gitt & 55°C trong 30 phut. Sau d6, né duge 1am lanh dén 50°C.

Déi v6i phan con lai cia hdn hop monome, 1,36 g n-octyl mercaptan va 0,7 g etanol 2-
mercapto dugc thém vao va tron 1an. Hon hop ndy dugc thém vao 16 phan tng trong khoang
thdi gian 5 phiit. Binh chira monome dugc trang bang 28,65 g nude khir khoang va nuée duge
thém vio 16. L6 dugce gilt & nhiét d6 trong 40 phat. Mot hdn hop chit khoi mao thir hai bao
gbm 0,46 g tert. Butyl hydroperoxit trong 4,76 g nudc khir khoang duogc thém vao 10 phan
ting, tiép theo 12 33% hdn hop chat xtc tic va 15% hdn hop chat khir. Phan tng toa nhiét lam
tdng nhiét do cua 16 1én 60°C. Phan con lai cia dung dich khir dugc dinh lugng vao 10 phan
g trong khoang thoi gian 30 phit. Lo nay duoc giit & 60°C trong 30 phiit. Dé cai thién qua
trinh chuyén dbi monome, phz‘?m con lai ctia dung dich chét xuc tic da dugc thém vao. Dung
dich chét khoi mao thir ba bao gdm 0,46 g tert. Butyl hydroperoxit trong 4,76 g nuéc khir
khoéng dugc thém vao 16 phan tng. Dung dich khir thir hai bao gém 0,26 g axit D-isoascorbic,
0,41 g amoniac (25% nén nuéc) trong 37,97 g nuée khir khoang duge dinh luong vao 16 phan
ting trong khoang thi gian 30 phut. Binh chira hdn hop chét khir dugc trang bang 2,64 g nudc
khir khoang. Chét rin dihydrazit ctia axit adipic dwgc thém vao 16 phan Gng: 12,69 g cia vi
du 21 va 14,63 g ctia vi du 22. Phéu bd sung duoc trang bang 18,5 g nude khir khoang. Qua
trinh trén duge tiép tuc trong 30 phut nita dé dam bao rang dihydrazit cia axit adipic dugc hoa
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tan hoan toan. Sau do, 16 nay dugc 1am mét dén nhiét d6 phong. Trong qua trinh 1am mat,

dung dich 1,2-benzisothiazol-3(2H)-one (10% nén nudc) trong 13,48 g nuée khir khoang duge

dinh luvong vao 10 phan Gng trong khoang thoi gian 15 phut.

Céc dic tinh ciia chét phan tan polyme thu dugc (bao gdbm OL1, OL2 va P) dugc dua

ra trong bang dudi day:

DPic tinh VD 21 VD 22
Ham lwong chit rin (%) 38,4 39,0
b pH 8,1 8,0
Kich thwée hat (nm) 148 182
Do nhot (mPa.s) 150,1 223,0
MFET (°C) 7 6
Cacbon ngudn goc sinh hoc (%) 49,3 49,3
Mn 6.644 6.394
Mw 39.268 41.446

Céc chét phan tan polyme tlr vi du 21 va 22 da dugc dua vao cong thirc cia ca son

vecni trong suot va ché pham phi c6 sac to trang bang cach st dung cong thirc da cho trude

day.
Céc két qua cho son vecni trong sudt:
Son vecni trong sudt dua trén VD 21 VD 22
Kha nang chédn sém 150pm 4 7
D cung 125” 122”
Khé ning chdng nuée 6 gid
Ngay Sau Ngay 1ap tirc | Sau phuc hoi
1ap tirc phuc hdi
Nuéce 5 5 5 5
Ruou (48% nén nudc) 2 2 1 2
Ajax 4 4 5 5
Caphé 4-5 4-5 5 5
Khé ning chong nuée sém
lh 5 5 5 5
3h 4 5 2 5
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Céc két qua cho ché phdm phu c6 séc t6 tring:

36/41

Ché phim phii ¢6 sic t6 dwa trén VD 21 VD 22
D0 nhét Brookfield (mPa.s) | 6 rpm 8200 6700
60 rpm 5630 4440
D nhét cdt cao (P) 2,3 1,9
b6 bong 20-60° 26-68 27-69
Thoi gian mé 16p thi nhét (22.3 °C, 42.5% RH, phut) 12 12
Thoi gian mé 16p thir hai (phut) 10 10
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YEU CAU BAO HQ

1. Chét phan tan polyme vinyl nén nuéc PD bao gdm:
1) chit phan tan nén nuéc hodc dung dich ciia oligome vinyl OL1 thu dugc bing phan
g ddng tring hop nhii twong gbc tu do ctia hén hgp monome bao gdm:
a) tir 5 dén 20% khdi lugng monome khong bdo hoa etylen chira nhém chire axit
M1 hoic tién chét cia chiing;
b) tir 5 dén 90% khéi lvgng monome khong bdo hoa etylen khong ion M2 khéac véi
M1;
¢) tir 0,5 dén 10% khéi lwgng monome khong bio hoa etylen M3 ¢6 nhém chirc dé
tao lién két ngang sau khi tao mang;
d) tir 0,5 dén 10% khéi luong ciia it nhit mot chit chuyén chudi CTA;
téng % khdi lwgng ciia cdc monome M1, M2, M3 va chét chuyén chudi CTA bang 100% khéi
luong;
2) chat phan tan nén nuée ciia oligome vinyl OL2 thu dugc biang phan tmg dong trung
hop nhil twong gbe tir do cia:
a) tir 0 dén 5% khéi lugng monome khong bdo hoa etylen chira nhém chirc axit
M1’ hoic tién chit cia ching;
b) tir 5 dén 99,5% khdi lwong monome khong bio hoa etylen khong ion M2’ khéc
véi M1’;
c) tir 0 dén 5% khéi lwong monome khong bio hoa etylen M3’ ¢6 nhém chirc dé
tao lién két ngang sau khi tao mang;
d) tir 0 dén 5% khéi lugng monome khong bio hoa etylen thic diy bam dinh M4’;
e) tir 0 dén 3% khdi lugng ctia monome khdng bio hoa polyetylen M5’;
f) tir 0,5 dén 10% khbi lugng cua it nhat mot chat chuyén chudi CTA’;
téng % khdi lugng cta cdc monome M1°, M2, M3’, M4’, M5’ va chét chuyén chudi CTA’
bing 100% khéi luong; va
3) polyme vinyl P & dang chit phan tan nén nudc bao gdm:
a) tir 0 dén 5% khéi luong ctia monome khong bio hoa etylen chira nhém chire axit
M1” hoic tién chit cia ching;
b) tir 5 dén 99,5% khdi lwong monome khong bdo hoa etylen khong ion M2” khac
véoi M17;
¢) tir 0 dén 5% khéi lrong monome khéng bio hoa etylen M3” ¢6 nhém chirc dé
tao lién két ngang sau khi tao mang;

37



50119 38/41

d) tir 0 dén 5% khéi lwong cic monome khéng bdo hoa etylen thic diy bam dinh
M4”;

e) tir 0 dén 3% khéi lwrong ctia monome khong bao hoa polyetylen M5”;

f) tir 0 dén 1% khéi lugng cua it nhat mdt chit chuyén chudi CTA”, t6t hon 12 0%
khdi luong cia CTA”’;
téng % khbi lugng cia cdc monome M1”, M2”, M3”, M4”, M5 va chét chuyén chudi CTA”
biang 100% khéi lugng,
trong d6 ty 18 khéi luong cia oligome vinyl OL1 va OL2 so v&i polyme vinyl P nim trong
khoéng tir 10:45:45 dén 90:5:5, va
trong d6 chét phan tan polyme vinyl nén nudc PD dugc tao bang quy trinh bao gdm it nhat
cac budc tuan tu tir 1) dén 3) sau déy:

1) tao oligome vinyl OL1 chira nhém chirc axit bang cach tring hgp cic monome cho
oligome vinyl OL1, sau d6 oligome OL1 dugc hoa tan mot phén hozc hoan toan bing cach
thém bazo,

va

2) trung hop monome cho oligome vinyl OL2 véi sy ¢6 mét cua oligome vinyl dugc

trung hoa OL1, va

3) trung hgp monome cho polyme vinyl P véi su ¢ mit cia ca oligome vinyl dugc

trung hoa OL1 va oligome vinyl OL2 dugc tao truéce do,
hoic

2) trung hgp monome cho polyme vinyl P v§i su ¢ mét cua oligome vinyl dugc trung
hoa OL1 va

3) trung hop monome cho oligome vinyl OL2 véi sy c6 mét cla ca oligome vinyl
dugc trung hoa OL1 va polyme vinyl P dugc tao trude do.

2. Chét phan tan polyme vinyl nén nudc PD theo diém 1, trong dé oligome vinyl OL1
¢6 khéi luong phén tir trung binh s Mn nim trong khoang tlr 500 g/mol dén 25000 g/mol
duoc x4c dinh bing phuwong phép séc ky thdm gel sir dung tetrahydrofuran va 2% axit axetic
1am chét rira giai va st dung chat chudn polystyren; c6 nhiét do chuyén héa thiy tinh trong
khoang tir 10 dén 150°C; va c6 chi sb axit it nhét 12 45 mg KOH/g dugc x4c dinh theo tiéu
chuén ISO 3682.

3. Chét phan tan polyme vinyl nén nuéc PD theo diém bt ky trong s6 cac diém néu trén,
trong d6 khéi lvgng phan tir trung binh s6 Mn ciia oligome vinyl OL2 nim trong khoang tir
500 g/mol dén 25000 g/mol dugc x4c dinh bing phwong phap sic ky thAm gel sir dung
tetrahydrofuran va 2% axit axetic 1am dung dich rira giai va stt dung chét chuén polystyren,
ddng thoi c6 nhiét do chuyén hoa thuy tinh trong khoang tir -50 dén 80°C.
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4. Chét phan tan polyme vinyl nén nuéc PD theo diém bét ky trong s6 cac diém néu trén,
trong d6 khéi hrgng phén tir trung binh khéi Mw cuia chit phéan tan PD nim trong khoang tir
25000 g/mol dén hon 1000000 g/mol dugc x4c dinh bang phwong phép sic ky thAm gel st
dung tetrahydrofuran va 2% axit axetic 1am dung dich rira giai va sit dung chit chuin
polystyren.

5. Chét phan tan polyme vinyl nén nuéc PD theo diém 4, trong d6 khéi lugng phan ti
trung binh khi Mw ctia chit phéan tan PD nim trong khoang tir 35000 g/mol dén 75000 g/mol,
t6t hon 1a trong khoang tir 40000 g/mol dén 65000 g/mol, Mw dugc xé4c dinh bing phuong
phap sic ky thim gel sir dung tetrahydrofuran va 2% axit axetic 1am chét rira giai va stir dung
chit chuén polystyren.

6. Chét phan tan polyme vinyl nén nuéc PD theo diém bt ky trong s6 cac diém néu trén,
trong d6 oligome vinyl OL2 va/hogc polyme vinyl P c¢6 chirc axit 13 it nhat 20 mg KOH/g thip
hon so véi chirc axit ctia oligome vinyl OL1, tt hon 13 oligome vinyl OL2 va polyme vinyl P
déu c6 chirc axit 12 it nhat 20 mg KOH/g thip hon so véi chirc axit cia oligome vinyl OL1.

7. Chét phan tan polyme vinyl nén nudc PD theo diém bt ky trong s6 cac diém néu trén,
trong d6 polyme vinyl P c6 nhiét ¢ chuyén héa thiy tinh nim trong khoang tir -50 dén 80°C.

8. Chét phan tan polyme vinyl nén nudc PD theo diém bt ky trong sb céc didm néu trén,
trong d6 cac monome M1, M1' va M1, mdi loai doc 13p, dugc chon tir nhém bao gém
monome chira nhém chirc axit carboxylic va tién chét cta ching, t6t hon 13 dugc chon tir
nhém bao gom axit acrylic, axit metacrylic, anhydrit axit maleic, axit maleic hodc cac nita este
cla nd, axit fumaric hoéc céc nira este clia n6, B-carboxyetyl acrylat va axit itaconic hodc cac
ntra este cua no.

9. Chét phan tan polyme vinyl nén nudc PD theo diém bat ky trong sb cac didm néu trén,
trong d6 monome M2, M2' va M2” bao gdm styren hodc cic dan xuét styren, alkyl este ctia
axit (met)acrylic, vinyl este hodc monome vinyl chira cdc nhém hydroxyl.

10. Chat phén tan polyme vinyl nén nuéc PD theo diém bét ky trong sé céc didm néu
trén, trong d6 cdc nhém chic cla monome M3, M3' va M3” 1& cdc nhdém cacbonyl hoidc

axetoaxetat, tt hon 13, monome M3, M3' va M3” 13, mdi nhém ddc lap, dugc chon tir nhd

=

bao gdm axetoaxetoxyetyl metacrylat, diaxeton acrylamit, va hdn hop ctia chung.

11. Chét phan tan polyme vinyl nén nu6c PD theo diém bt ky trong s céc diém néu
trén, trong 6 monome M1, M1', M1", M2, M2', M2", M3, M3' va/hoic M3” dugc din xuét
tir c4c ngudn tai tao sinh hoc, t6t hon 13 dwoc din xudt tir isobutyl acrylat, glyxerol formal
metacrylat, isopropyliden glyxerol metacrylat, isobornyl metacrylat, isobornyl acrylat,
va/hodc alkyl itaconat tdi tao sinh hoc hoac mét phﬁn tai tao sinh hoc duoc.
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12. Chét phan tan polyme vinyl nén nuéc PD theo diém bét ky trong s6 cac didm néu
trén, trong d6 monome M4’ va M4” bao gdm cac nhém chirc gbe nito.

13. Chét phan tan polyme vinyl nén nuéc PD theo diém bat ky trong sé céc diém néu
trén, trong d6 monome M5’ va M5” 14 chét lién két ngang c6 tir hai dén squ nhém khong bao
hoa etylen trén mdi phan tir.

14. Chét phan tan polyme vinyl nén nuéc PD theo diém bat ky trong s céc diém néu
trén, trong d6 chit chuyén chudi CTA va/hoic CTA' 1a két hop cta mercaptan ky nuéc va
mercaptan wa nudc theo ty 18 khéi lugng tir 10/90 dén 90/10.

15. Quy trinh tao chat phén tin polyme vinyl nén nuéc PD theo didm bat ky trong sb cac
diém tir 1 dén 14, quy trinh nay bao gdm it nhét cac budc tudn tu tir 1) dén 3) sau:

1) tao oligome vinyl OL1 ¢6 nhém chirc axit bing phan tng tring hop monome cho
oligome vinyl OL1, sau d6 oligome OL1 dugc hoa tan mdt phan hodc hoan toan bing cach
thém bazo,

va

2) trung hop monome cho oligome vinyl OL2 véi su ¢6 mit cia oligome vinyl dugc
trung hoa OL1, va

3) tring hop monome cho polyme vinyl P v6i su c6 mét ciia ca oligome vinyl dugc
trung hoa OL1 va oligome vinyl OL2 dugrc tao trude do,

hodc

2) tring hop monome cho polyme vinyl P v6i sy ¢6 mit cia oligome vinyl dugc
trung hoa OL1, va

3) trung hop monome cho oligome vinyl OL2 véi sy ¢6 mit cuia ca oligome vinyl
dugc trung hoa OL1 va polyme vinyl P dugc tao trudce do.

16. Quy trinh theo diém 15, trong d6 bazo trong budc 1) dugc chon tir nhém bao gbm
hydroxit kim loai kiém, amoniac, amin hitu co, va hén hop cia ching, t6t hon 13 bazo nay 13
bazo dé bay hoi.

17. Quy trinh theo diém bt ky trong sb cac diém tir 15 dén 16, trong d6 oligome vinyl
OL1 dugc diéu ché bang phan mg tring hop nhii twong gc tu do trong nude, t6t hon 13 c6
mit chét hoat dong bé mit déng tring hop, tot hon nita 1a ham lugng chét rin hoat dong bé
mit 13 0,1 dén 15% khéi lugng tinh trén khéi luong ctia oligome OL1.

18. Quy trinh theo diém bt ky trong s cic diém tir diém 15 dén 17, trong d6 oligome
vinyl OL2 v polyme vinyl P dugc didu ché bang phan tng tring hop nhii tuong gdc tr do
trong nudc.

19. Ché phdm phii bao gdm chat phén tan polyme vinyl nén nuéc PD theo diém bét ky
trong s6 cac diém tir 1 dén 14 va it nhat mét hodc nhiéu thanh phin thong thuong duoc chon
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tr nhém bao gém polyme khong vinyl, chit mau, thuéc nhudm, chét nhii hoa, chét hoat dong
bé mit, chit 1am déo, chét 1am dic, chit 6n dinh nhiét, chat lam déu mau, chit chéng déng
can, chét d6n, chét trc ché Iéng cin, chét hép thu tia cuc tim, cht chéng oxy hoa, mubi kho,
ddng dung méi hitu co, chit lam uét, va hdn hop cuia ching.

20. Ché phim son bao gdm ché phdm phit theo diém 19 va tir 1% dén 70% khéi lugng
chit mau hodc chit don.

21. Phuong phép tao ché phdm phu theo diém 19 bao gém budc tron chét phén tén
polyme vinyl nén nuéc PD theo diém bat ky trong sd cac diém tir 1 dén 14 v6i it nhat mot
hoic nhiéu thanh phan théng thuong duge chon tir nhém bao gdm cac thanh phén polyme
khong vinyl, chit mau, thudc nhudm, chét nhii hoa, chit hoat dong bé mat, chit 1am déo, chét
lam dic, chét 6n dinh nhiét, chit 1am déu mau, chét chéng doéng cén, chit don, chét tc ché
ling can, chit hip thu tia cuc tim, chit chong oxy héa, mudi kh6, ddng dung méi hitu co, chit
1am ué6t, va hon hop cla ching.

22. Vat phdm duoc phii bang ché phdm phi theo diém 19.
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