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Linh vie k§ thuit dwoc dé cap

Sang ché d& cip dén latec polyme cho cac phuong phéap duc kiéu nhing, phuong
phép didu ché latec polyme nay. Sang ché con md ta viée sir dung latec polyme nay dé
san xuét vat dung dugc dac kiéu nhung dé tao ra mang dé tim nén, ché pham latec hdn
hop chira latec polyme nay, phwong phap tao ra vat dung duoc duc kiéu nhang va cac

vét dung tao ra bing cach sir dung latec polyme nay.
Tinh trang k§ thuit ciia sing ché

Trong linh vuc k§ thuét cia vat dung duoc duc kiéu nhiing, thudng mong mubn
dat dugc do bén kéo cao va déng thoi d6 gidn dai cia mang tao ra vat dung dugce duc
kidu nhung dé tao ra do bén co hoc cao va do déo can thiét cho vat dung nay. Diéu nay
dic biét quan trong v6i gang tay phau thuat. Hon nita, trong thoi gian gin ddy, da phat
hién ra rang con sd ngudi dung ting 1én c6 phan Gng di ung véi vat dung duge duc
kiéu nhting, vi du latec cta cao su tu nhién di dugc st dung thong dung trudc day
trong san xudt san phim lactec dugc duc kiéu nhung chira 1én dén 5% thanh phan
khong phai cao su nhu protein, lipit va nguyén té vi luong. Ngudi ding san pham latec
clia cao su ty nhién d4 méc ching qua min Loai-I gdy ra do protein trong latec con du

c6 the chiét xuat dugce cd trong san pham cao su ty nhién.

Latec polyme ty nhién ciing nhu nhan tao thuong dugc lién két chéo bang cac
hé luu hoa luvu huynh bao gdm chét gia téc luu huynh va chira luu huynh. Viéc st dung
céc hé luu hoa luu huynh nhu vy trong qua trinh san xuit gang tay cao su c6 thé lam

xuat hién chirng quéa man Loai-IV chdm nhu viém da tiép xtc di ung.

Két qua 1, trong linh vuc k¥ thuat nay, da c6 nhiéu nd luc dé tranh hé luu héa
luu huynh va cu thé 1a tao ra cac latec polyme c6 thé duoc st dung dé san xuét vat
dung duoc dic kiéu nhing ma khong can hé luu hoa luu huynh chuén bao gdm chét
gia tdc chira luu huynh duoc st dung & day trong hé nay dé thu dugc dac tinh co hoc

mong muon cua thanh pham.
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US 9,243,117 bdc 16 ché pham dé tao ra mang cao su mong déo ma khong sir
dung luu huynh va chit gia tdc chua latec acrylonitril butadien carboxyl héa, oxit kim
loai, chat diéu chinh do pH dé thu duge do pH tu 9 dén 10, va nudec, trong do nudc
dugc bd sung vao dé tao ra ndng do chét rin téng cong trong ché phim nim trong
khoang tir 18 dén 30% va latec acrylonitril butadien carboxyl hoa 1a latec acrylonitril
butadien carboxyl hoa tu lién két‘ chéo. Ban md ta cta sang ché My khong dé cap dén

nghia cta thut ngit "latec acrylonitril butadien carboxyl hoa tu lién két chéo".

US 7,345,111 dé cap t6i nhil twong polyme acrylic va ging tay tao ra tir nhii
twong nay. Polyme nay duoc tao ra biang cach polyme hoa 100% theo khdi lrong trong
toan bo hon hop monome bao gém alkyl acrylat hodc alkyl metacrylat v6i luong nim
trong khoang tir 50 dén 90% theo khdi lugng, vinyl monome véi lugng nim trong
khoang tir 9 dén 49% theo khéi luong, polyme ddng nhit ciia né c6 nhiét do chuyén
pha thily tinh khong thip hon 80°C, tir 0,2 dén 100% theo khdi lugng 1 vinyl monome
c6 nhém carboxyl, va tr 0,1 dén 5% theo khdi lugng 1a monome lién két chéo, 1a

poly(tetrametylenete) glycol diglyxidyl ete c¢6 khdi lugng phan tir khong qua 280.

US 8,975,351 boc 10 ché phém latec nhya cho gang tay cao su khong c6 luu
huynh va chét gia tdc luu héa. Ché pham bao gdm monome dien lién hgp, monome
nitril khong bao hoa chtra etylen, monome axit khong bdo hoa chira etylen, monome
khong bdo hoa chira etylen c6 thé copolyme héa v&i monome nitril khong bdo hoa
chtra etylen va monome axit khong bdo hoa chira etylen, va hop chét phan tung chira
hai hodc nhiéu nhém phan tng. Vi du vé cac hop chit nay 1a polyete glycol diglyxidyl

cte.

Tuong tu, US 8,044,138 bdc 1o latec copolyme nitril duoc bién ddi & axit
carboxylic dugc diéu ché tu, 14 monome cdu triic, monome dien lién hgp, monome
nitril khong bao hoa chra etylen, monome axit khong bdo hoa chira etylen, va monome
khong bao hoa co it nhat mot nhém chue lién két chéo dugc chon tir nhém vinyl hodc
epoxy. Trong cac vi du, glyxidyl metacrylat dugc su dung 1a monome ¢ it nhét mot

nhém chire lién két chéo.

US 2010/0093913 dé cap dén ché phim latec dic biét thich hop cho tmg dung
bao mang chira hdn hgp cua latec thong dung va nanolatec, trong d6 mét trong cac

latec d6 co thé dugc tao ra tir monome chtta nhom chic dé lién két chéo sau. Trong
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danh sach dai, cdc monome glyxidyl metacrylat cé thé dwoc dé cap, nhung khong
dugc néu vi du trong phén Vi du cua tai li€u nay. Hon nita, tai liéu tinh trang k§ thuét
nay khong dé cap dén viéc viéc duc kiéu nhing hodc viéc st dung latec dugc bodc 10 &
day dé san xuét vat dung dugc duc kidu nhung.

Mic du da c6 cac nd luc trong k§ thudt trude ddy, van ton tai nhu cdu trong
nganh cong nghiép latec polyme sir dung dé san xuét vét dung duge dic kidu nhung
ma khong cin st dung hé luu héa luu huynh bao gdm chét gia téc, bing cach d6 c6 thé
thu duoc céc dic diém co hoc mong mubn ma khong can luu héa luu huynh.

Mot myc tiéu khac clia sang ché 1a dé& xuét latec polyme thich hop cho phuong
phap duc kiéu nhing ma mang lai d6 bén dung véi mdi ting 18n, theo yéu clu cia céc

Uung dung géng tay cdng nghiép.

Mot muc tidu khac nita clia sang ché 13 dé xuét latec polyme ma khién cho san
xuét kinh t€ hon vat dung dugc dac kiéu nhing v& mit lam giam téng thoi gian xir ly
va muec ti€u hao nang luong giam.

Ban chat ky thuit ciia sing ché

Ngac nhién, tic gia sang ché phat hién ra ring cac muc dich néu trén c6 thé dat
duoc boi latec polyme cho phuong phép duc kiéu nhing bao gdm:

(a)  céc hat polyme latec nitril dien lién hgp carboxyl hoéa (a) c6 thé
thu duoc bang cach polyme hoa nhii trong gbc tu do hdn hop chira monome
khong bio hoa chira etylen bao gdm:

- dien lién hop v6i lugng nam trong khoang tir 15 dén 99% khéi lugng;

- monome dugc chon tir hop chat nitril khéng bdo hoa chia etylen véi
lwong nam trong khoang tir 1 dén 80% khdi lugng;

- axit khong bdo hoa chuta etylen va/hoic mudi clia né véi luong nim
trong khoang tir 0,05 dén 10% khéi luong;

- monome vinyl thom véi lwong nim trong khoang tir 0 dén 50% khéi

lugng; va

- este alkyl cua axit khong bdo hoa chtra etylen véi lugng nam trong

khoang tir 0 dén 65% khdi luong,
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phén tram khéi lvong 13 dua trén tdng monome trong hdn hop,
trong sy két hop hodc lién két voi

(b)  cac hat polyme latec (b) bao gdm it nhit mot nhom chire oxiran, trong dé
hop chit monome ctia polyme latec (a) khac v&i hop chit monome cua polyme latec

(b).
Su két hop hoic lién két cua cac hat polyme latec (a) nay véi cac hat polyme
latec (b) c6 thé dat duogc bang, vi du, mdt trong cac phuong phép sau:
) hdn hgp chta monome khong bido hoa chita etylen ciia polyme
latec (a) dugc polyme hoa véGi sy c6 mat cia cac hat latec ¢c6 nhom chire oxiran

(b) trong polyme hoa nhil twong gbe tu do;

(ii) latec polyme bao gdm cac hat polyme latec (a) va latec polyme
bao gdm céc hat polyme latec (b) dugc tao trudc va sau do ca hai latec dugc két

hop; va

(iii)  hdn hop chira monome khong bdo hoa chtra etylen ciia polyme
latec (a) dugc polyme hoa véi sy c6 mét ctia cac hat latec ¢c6 nhom chirc oxiran
(b) trong budec polyme hoéa nhii tvong gde tu do tao ra latec polyme thtr nhit, va
latec polyme thir hai bao gdm céc hat polyme latec (b) duoc tao trudc va sau dé
ca hai latec dugc két hop, trong do latec bao gém cac hat latec ¢6 nhom chirc
oxiran (b) c6 mit trong buéc polyme héa hon hgp chita monome khong bio hoa
chita etylen ctia polyme latec (a) va latec polyme thir hai bao gdm céc hat polyme
latec (b) 14 giéng nhau hoic khéac nhau.

Sang ché ciing @& cép dén phuong phap diéu ché latec polyme bao gdm:
(i)  polyme hoéa trong quy trinh polyme héa nhii twong hdn hop chira
monome khong bdo hoa chira etylen ciia polyme latec (a) bao gdm:
- dien lién hop v&i lugng nidm trong khoang tir 15 dén 99% khéi luong;
- monome dugc chon tr hop chét nitril khong bao hoa chtra etylen vai
lwong nam trong khoang tir 1 dén 80% khdi lwong;
- axit khong bdo hoa chira etylen va/hodc mubi ciia n6é véi lugng ndm
trong khoang tir 0,05 dén 10% khéi luong;
- monome vinyl thom v&i lwong nim trong khoang tir 0 dén 50% khéi

luong; va
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- este alkyl cua axit khong bdo hoa chtra etylen véi lugng nam trong

khoang tlr 0 dén 65% khdi luong,

phan tram khéi luong 13 dua trén tbng monome st dung trong budc
polyme hoa nhil twong trong mdi truong chira nudc véi su c6 mit cua chit khoi
mao gbc tur do, chit 8n dinh va c4c hat latec chta cac hat polyme latec (b) chira

it nhat m&t nhom chire oxiran; hodc

(i) (1) tao ra polyme latec (a) bang cach polyme hoéa nhii tuong
gbc tu do trong méi trudng chira nude v6i su ¢6 mit cua chit khoi mao gbe tu
do va chét én dinh trong hdn hop chira monome khong bao hoa chira etylen bao
gom:

- dien lién hop véi lugng ndm trong khoang tir 15 dén 99% khbi
luong;

- monome dugc chon tir hop chét nitril khéng bdo hoa chira etylen
v6i lugng nim trong khoang tir 1 dén 80% khéi luong;

- axit khong bdo hoa chtra etylen va/hodc mudi ctia né véi lugng
nam trong khoang tir 0,05 dén 10% khéi luong;

- monome vinyl thom véi lugng ndm trong khoang tir 0 dén 50%
khdi lugng; va

- este alkyl cta axit khong bdo hoa chira etylen v6i lwong ndm trong
khoang tir 0 dén 65% khéi luong,
phan tram khéi lugng 1a dya trén téng monome dugc st dung trong budc

polyme héa nhil tuong;

(2)  tao ra polyme latec (b) chtra it nhdt mdt nhom churc oxiran; va
(3)  kéthop polyme latec (a) va polyme latec (b); hodc
(iii) (1)  polyme hda trong quy trinh polyme héa nhii twong hdn hop chira
monome khdng bao hoa chira etylen ctia polyme latec (a) bao gom:
- dien lién hop véi lugng ndm trong khoang tir 15 dén 99% khéi
lugng;

- monome dugc chon tir hgp chét nitril khong bdo hoa chira etylen

v6i lwong nam trong khoang tir 1 dén 80% khbi luong;
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- axit khong bdo hoa chira etylen va/hodc mudi cta né véi lugng
nam trong khoang tir 0,05 dén 10% khéi lugng;
- monome vinyl thom véi lwong nim trong khoang tir 0 dén 50%

khoi lugng; va

- este alkyl clia axit khong bao hoa chira etylen véi luong nam trong

khoang tir 0 dén 65% khéi luong,

phan trim khdi luong 1a dua trén tdng monome st dung trong budc
polyme héa nhii tuong trong mdi trudng chita nudc véi sy ¢d mit cla
chit khoi mao géc tw do, chit én dinh va cac hat latec chtta céc hat

polyme latec (b) chira it nhat mot nhom chtre oxiran
(2)  tao ra polyme latec (b) bao gdm it nhit mo6t nhém chirc oxiran; va

3) két hop latec & bude (1) va latec & bude (2), trong d6 polyme latec
(b) chtra it nhat mdt nhém chirc oxiran trong budc (1) va bude (2) 1a gidng nhau

hodc khac nhau; va trong dé

hop chit monome ctia polyme latec (a) 1a khac véi hop chit monome cua

polyme latec (b).

Sang ché con mo t4 viéc s dung latec polyme néu trén dé san xuat vat dung

dugc duc kiéu nhung hodc d€ bao hoac tdm nén, tot hon 1a nén vai.

Sang ché con dé cap dén ché phim latec hdn hop thich hop dé san xudt vat dung

dugc duc kiéu nhung bao gom:

- latec polyme nhu x4c dinh & trén va tiy chon t4 dugc duoc chon tir chét
luu héa luu huynh, chit gia tbc dé Iuu hoéa luu huynh, chét tao lién két chéo,

cation da hoéa tri va cac dang két hop cta ching; hodc

- latec polyme hdn hgp dugc tao trudc bao gdm cac hat polyme latec (a)
nhu x4c dinh trén va tiy chon ta dugc duge chon tir chét lvu hoa luu huynh, chét
gia téc dé luvu hoa luu huynh, chét tao lién két chéo, cation da hoa tri va cac dang
két hop ctia ching va cac hat polyme latec dugc tao trudc (b) nhu xac dinh &

trén; hoac
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- latec polyme hdn hop duge tao trude bao gdm céac hat polyme latec (b)
nhu x4c dinh & trén va tuy chon ta dugc duoc chon tir chit luu hoa luu huynh,
chét gia tdc dé luu hoa luu huynh, chét tao lién két chéo, cation da hoa tri va cac
dang két hop ctia ching va cac hat polyme latec dugc tao trude (a) nhu x4c dinh
O trén.

Nhu néu trén, latec polyme theo sang ché c6 thé dugc sir dung thanh cdng trong
phuong phap dtc kiéu nhing ma khong c6 chit luu hoéa luu huynh va chét gia tbc dé
luu héa luu huynh ma khéng cé cac dic tinh co hoc mong mubn. Do d6, uvu tién ché
phim latec hdn hop theo sang ché 1a khong c6 chit luu hoéa luu huynh va chét gia toc

dé luu héa luu huynh.

Sang ché con d& cap dén phuong phap tao ra vét dung dugc duc kiéu nhing

bang cach:
a) cung cip latec hdn hop theo sang ché;

b) nhiing khudn c6 hinh dang mong muén ciia vat dung thanh phdm

trong bon lam déng tu bao gdm dung dich chira mubi kim loai;
c) 14y khudn khoi bon 1am dong tu va tity chon sdy khuon;

d) nhung khudn nhu duge xir Iy trong bude b) va ¢) trong ché phdm

latec hdn hop & budc a);
e) lam dong tu mang latec trén bé mat cia khuén;

f) liy khuén da dwoc phi latec khoi ché phim latec hdn hop va tuy

chon nhing khuon da dugc phu latec trong bdn nudc;
2) tiy chon sdy khudn da duogc phi latec;

h) xt Iy nhiét khu6n da dugc phu latec thu dugc tir budce e) hoic f) &

nhiét d6 ndm trong khoang tir 40°C dén 180°C; va
1) liy vat latec ra khoi khudn.

Sang ché ciing dé cap dén vat dung dugc tao ra bang cach sir dung latec polyme

hoic ché pham latec hdn hop theo sang ché.
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M0 ta chi tiét sang ché

Séng ché dé& cap dén latec polyme dé cho phuong phap duc kiéu nhung bao
gbm:

(a)  cdc hat chtta polyme latec nitril dien lién hgp carboxyl héa (a) cé
thé thu duoc bang cach polyme héa nhil twong gbc tu do hdn hop chira monome
khong bdo hoa chira etylen bao gdm:

- dien lién hop vé6i lugng ndm trong khoang tir 15 dén 99% khéi luong;

- monome dugc chon tir hop chét nitril khong bédo hoa chia etylen véi
luong nim trong khoang tir 1 dén 80% khdi lwong;

- axit khong bdo hoa chtra etylen va/hoic mubi cia né véi lugng nim
trong khoang tir 0,05 dén 10% khdi luong;

- monome vinyl thom véi lugng nam trong khoang tir 0 dén 50% khéi
luong; va

- este alkyl cla axit khong bdo hoa chira etylen véi lugng nim trong
khoang tlr 0 dén 65% khéi luong,

phan trim khéi lugng 14 dya trén tdng monome trong hon hop,
trong su két hop hodc lién két véi:

(b)  céc hat polyme latec (b) chira it nhit mdt nhém chirc oxiran;

trong d6 hop chit monome cia polyme latec (a) khac véi hop chit monome cua
polyme latec (b).

Thuét ngit "trong su két hop hoic lién két v6i" bao gdm latec trong d6 polyme
latec (a) va polyme latec (b) dugc trinh bay & dang hdn hop vat Iy nhu hdn hop cta ca
polyme latec cling nhu latec trong d6 polyme latec (a) va polyme latec (b) biéu hién
kiéu tuong tac hoa hoc hoidc vat Iy bét ky gifta cac hat polyme latec (a) va polyme latec
(b). Theo sang ché, c6 thé dat dugc su két hop hodc lién két ctia cac hat polyme latec
(a) v6i cac hat polyme latec (b) vi du bang mot trong cac phuong phép sau:

6)) hdn hop chira monome khong bao hoa chua etylen ciia polyme

latec (a) dugc polyme hoa vGi sy ¢6 mit cia cac hat latec c6 nhém chirc oxiran

(b) trong polyme héa nhii tuong gde tu do;
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(ii) latec polyme bao gdm céc hat polyme latec (a) va latec polyme
bao gbébm cac hat polyme latec (b) dugc dugc tao trude va sau d6 ca hai latec

duoc két hop; va

(iii) hdn hgp chira monome khéng bdo hoa chira etylen cua polyme
latec (a) dugc polyme hoda véi s ¢ mat ciia cac hat latec ¢6 nhom chie oxiran
(b) trong budc polyme hoa nhii twong gdc tu do tao ra latec polyme thtr nhét, va
latec polyme thir hai bao gdm céc hat polyme latec (b) dugc duoc tao trude va
sau d6 ca hai latec duoc két hop, trong dé latec bao gdm cac hat latec ¢6 nhom
chirc oxiran (b) c6 trong budc polyme héa hdn hop chira monome khong bio hoa
chira etylen ctia polyme latec (a) va latec polyme thir hai bao gdm cac hat chtra

thanh phan (b) 1a gidng nhau ho#c khac nhau.

Thuét ngit "hop chit monome ciia polyme latec (a) khac v6i hop chit monome
ctia polyme latec (b)" ¢6 ¥ nghia 13 monome sir dung dé diéu ché polyme latec (a) 1a
khac véi monome dé diéu ché polyme latec (b) hodc monome 1a giéng nhung dugc st
dung véi cac luong twong dbi khac khi diéu ché polyme latec (a) va polyme latec (b).

Latec polyme theo sang ché c6 thé bao gom:

(a)  cac hat polyme latec nitril dien lién hop carboxyl hoa (a) c6 thé
thu dugc bang cach polyme hoéa nhii twong gbe tu do hdn hop monome khong
bio hoa chira etylen bao gom:

- dien lién hop véi lwgng nam trong khoang tir 15 dén 99% khéi luong;

- monome dugc chon tir hop chit nitril khong bdo hoa chira etylen véi
lwong nam trong khoang tir 1 dén 80% khéi luong;

- axit khong bdo hoa chira etylen va/hoic mudi cia né véi luong nim
trong khoang tir 0,05 dén 10% khéi luong;

- monome vinyl thom véi lugng nim trong khoang tir 0 dén 50% khéi
luong; va

- este alkyl clia axit khong bdo hoa chta etylen véi lugng nim trong

khodng tir 0 dén 65% khdi lugng,

- monome khong bdo hoa chira etylen mang nhém chirc oxiran tir 0 dén

5% khdi lwong, t6t hon 1a tir 0 dén 3% khéi lugng
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phan traim khéi lwong 1a dva trén tong monome trong hdn hop polyme

latec a)
trong su két hop hoic lién két véi:

(b)  cac hat polyme latec (b) ¢ thé thu dugc bing cach polyme héa
nhii twong gdc tu do hdn hop monome khéng bdo hoa chia etylen chira
monome khong bdo hoa chita etylen mang nhém chirc oxiran tinh trén tong
monome trong hdn hop polyme latec b) v6i lugng nhiéu hon 5% khdi luong, tt

hon 14 it nhét 10% khéi lwogng, t&t hon nira 1a it nhit 15% khéi luong.

Polyme latec (b) chira it nhdt mo6t nhém chirc oxiran

Polyme latec (b) dugc st dung theo sang ché c6 thé duge didu ché béi quy trinh
polyme hoéa nhil twong gdc tu do thich hop bét ky da biét trong linh vuc nay. Cac
théng sb ciia quy trinh thich hop 1a cac thong s s& duoc ban luan sau ddy dbi voi quy

trinh polyme héa nhii twong dé didu ché polyme latec (a).

Monome khéng bdo hoa duoc st dung dé diéu ché polyme latec (b) va lwong
tuong ddi ctia chung 12 khéng quan trong mién 1a hdn hop monome chira it nhit mét
monome khong bdo hoa chira etylen mang nhém chirc oxiran. Theo sang ché, monome
¢6 nhom chire oxiran khong bdo hoa chira etylen c6 thé 1a don chirc véi su tao chuc
oxiran va khong chira khung oligome hoic polyme. Cu thé, khdi luong phén tir trung
binh s6 ctia monome ¢6 nhém chirc oxiran khong bo hoa chira etylen 14 thdp hon 280

Dalton.

Monome c6 nhém chitc oxiran khdng bdo hoa chia etylen thich hop c6 thé
dugc chon tur glyxidyl (met)acrylat, alyl glyxidylete, vinyl glyxidylete, vinyl
xyclohexen oxit, limonen oxit, 2-etylglyxidylacrylat, 2-etylglyxidylmetacrylat, 2-(n-
propyl)glyxidylacrylat, 2-(n-propyl)glyxidylmetacrylat, 2-(n-butyl)glyxidylacrylat, 2-
(n-butyl)glyxidylmetacrylat,  glyxidylmetylmetacrylat,  glyxidylacrylat,  (3'4'-
epoxyheptyl)-2-etylacrylat, (3',4'-epoxyheptyl)-2-etylmetacrylat, (6',7'-
epoxyheptyl)acrylat, (6',7'-epoxyheptyl)metacrylat, alyl-3,4-epoxyheptylete, 6,7-
epoxyheptylalylete,  vinyl-3,4-epoxyheptylete,  3,4-epoxyheptylvinylete,  6,7-
epoxyheptylvinylete,  o-vinylbenzylglyxidylete, = m-vinylbenzylglyxidylete, p-
vinylbenzylglyxidylete, 3-vinyl xyclohexen oxit, alpha-metyl glyxidyl metacrylat, 3,4-
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epoxyxyclohexylmetyl (met)acrylat va hdn hop ctia chung. Glyxidyl (met)acrylat dugc
uu tién dic biét.

Polyme latec c6 nhém chirc oxiran (b) theo sang ché ¢ thé bao gdm don vi cdu
tric ¢6 ngudn gdc tir monome ¢6 nhém chirc oxiran khong bdo hoa chira etylen véi
lugng nim trong khoang tir 1 dén 80% khbi lugng, t6t hon 1a tir 20 dén 70% khéi
lwong, t&t hon 12 tir 25 dén 65% khdi lwong, t&t nhét 1a tir 35 dén 65% khdi lwong, tinh
trén téng khdi luong cila monome cua céc hat latec ¢ nhéom chirc oxiran (b). Do do,
gidi han dudi cia luong monome c¢6 nhém chirc oxiran khong bao hoa chira etylen c6
thé 12 1% khéi Iwong, hodc 5% khéi luong, hodc 10% khdi luong, hodic 12% khéi
lugng, hodic 14% khdi luong, hodc 16% khdi luong, hodc 18% khéi lwong, hodc 20%
khdi lugng, hodc 22% khéi luong, hodc 24% khdi luong, hodc 26% khéi luong, hodc
28% khéi lugng, hodc 30% khbi lugng, hodc 32% khdi luong, hodc 34% khdi luong,
hodc 35% khéi lugng, tinh trén téng khéi lugng cia monome cda cic hat latec co
nhom chirc oxiran (b). Theo do, gidi han trén clda lugng monome cé nhém chirc oxiran
khong bdo hoa chira etylen c6 thé 1a 80% khbi lugng, hodc 75% khéi lugng, hodc 73%
khdi lwong, hodc 70% khdi lugng, hodc 68% khdi lugng, hodic 65% khdi luong, hodc
62% khdi lwong, hodc 60% khdi lugng, hodc 58% khdi luong, hodc 56% khéi luong,
hoidc 54% khéi lwong, hodc 52% khéi luong, hodc 50% khdi lugng, tinh trén tdng khdi
lwong ctia monome clia cic hat latec ¢6 nhém chirc oxiran (b). Nguoi c¢6 hiéu biét
trung binh trong linh vuc nay sé hiéu ring khoang bt ky tao ra béi giéi han dudi va

gi61 han trén duogc néu rd rang s€ nam trong sang che.

Monome khéc thich hop dé diéu ché polyme latec ¢6 nhém chirc oxiran (b) theo

sang ché c6 thé duoc chon tur
- hop chét nitril khéng bdo hoa chira etylen;
- monome vinyl thom,;
- este alkyl cta axit khong bdo hoa chira etylen;
- hydroxyeste alkyl cta axit khong bdo hoa chira etylen;
- amit cua axit khong bado hoa chira etylen;

- axit khong bao hoa chira etylen;
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- monome axit sulfonic khong bdo hoa chia etylen va/hodc monome axit

chtra phospho khong béo hoa chira etylen;

- vinyl carboxylat;

- dien lién hop;

- monome c6 it nhit hai nhém khéng bao hoa chira etylen; va
- cac dang két hop cua chung.

Vi du v& monome nitril khéng bdo hoa chira etylen c6 thé duoc sir dung dé diéu
ché polyme latec c¢6 nhom chirc oxiran (b) theo sang ché bao gdm monome nitril béo
khong bdo hoa polyme hoa dugc ma chtra tir 2 dén 4 nguyén tir cacbon trong bd tri
phan nhanh hoac théng, n6 c6 thé dugc thé béng nhom axetyl hodc nhém nitril khac.
Monome nitril ndy bao gém acrylonitril, metacrylonitril, alpha-xyanoetyl acrylonitril,

fumaronitril va cac dang két hop cia chung, t&t nhét 13 acrylonitril.

Monome vinyl thom dic trung bao gdm, vi du, styren, o-metylstyren, p-
metylstyren, t-butylstyren va vinyltoluen. Tét hon 13, monome vinyl thom dwoc chon

tir nhém gdm styren, alpha-metyl styren va céc dang két hop cua ching.

Este cia axit (met)acrylic c6 thé duoc sir dung dé diéu ché cac hat latec c6
nhém chirc oxiran (b) theo sang ché bao gdm este n-alkyl, este iso-alkyl hoic este tert-
alkyl clia acrylic hodc axit (met)acrylic trong d6 nhém alkyl ¢6 tir 1 dén 20 nguyén tir
cacbon, san phdm phan ng cua axit metacrylic v6i glyxidyl este cua neoaxit nhu axit
versatic, axit neodecanoic hodc axit pivalic va monome hydroxyalkyl (met)acrylat va

alkoxyalkyl (met)acrylat.

Noi chung, este alkyl cta axit (met)acrylic dugc vu tién cd thé duoc chon tir Ci-
Cy alkyl (met)acrylat, tot hon 1a C;-Cg-alkyl (met)acrylat. Vi du v& monome acrylat
bao gdm n-butyl acrylat, butyl acrylat bac hai, metyl acrylat, etyl acrylat, hexyl acrylat,
tert-butyl acrylat, 2-etyl-hexyl acrylat, isooctyl acrylat, 4-metyl-2-pentyl acrylat, 2-
metylbutyl acrylat, metyl metacrylat, butyl metacrylat, n-butyl metacrylat, isobutyl
metacrylat, etyl metacrylat, isopropyl metacrylat, hexyl metacrylat, xyclohexyl
metacrylat va cetyl metacrylat. Pugc wu tién dic biét dé chon cic este cua axit
(met)acrylic tr metyl (met)acrylat, etyl (met)acrylat, propyl (met)acrylat, butyl

(met)acrylat, 2-etylhexyl (met)acrylat va cac dang két hop cia chung.
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Monome hydroxy alkyl(met)acrylat cé thé duoc sit dung dé didu ché polyme
latec ¢6 nhém chire oxiran (b) theo sang ché bao gdm monome hydroxyalkyl acrylat
va metacrylat 12 cdc chét dua trén etylen oxit, propylen oxit va alkylen oxit cao hodc
hdn hop cta ching. Vi du 1a hydroxyetyl acrylat, hydroxypropyl acrylat, hydroxyetyl
metacrylat, hydroxypropyl metacrylat va hydroxybutyl acrylat. T6t hon 14, monome

hydroxy alkyl(met)acrylat dugc chon tir 2-hydroxy etyl (met)acrylat.

Amit cta axit khong bdo hoa chira etylen c6 thé duoc sir dung dé didu ché
polyme latec c6 nhém chire oxiran (b) theo sang ché bao gdm acrylamit, metacrylamit,

va diaxeton acrylamit. Monome amit dugc vu tién la (met)acrylamit.

Monome este vinyl ¢ thé duoc sit dung dé didu ché polyme latec c6 nhém
chirc oxiran (b) theo sang ché bao gdm vinyl axetat, vinyl proprionat, vinyl butyrat,
vinyl benzoat, vinyl-2-etylhexanoat, vinyl stearat, va este vinyl clia axit versatic. Tt

nhét 13 este vinyl 1a vinyl axetat.

Monome cia axit carboxylic khong bdo hoa chua etylen thich hop dé diéu ché
polyme latec c6 nhém chirc oxiran (b) theo sang ché bao gébm monome cia axit
monocarboxylic va axit dicarboxylic va monoeste cua axit dicarboxylic. Khi thuc hién
sang ché, tot hon 1a s dung axit béo mono- hoic dicarboxylic khong bdo hoa chira
etylen hodc anhydrit chira tir 3 dén 5 nguyén tir cacbon. Vi du vé monome cta axit
monocarboxylic bao gdm axit acrylic, axit metacrylic, axit crotonic va vi du vé
monome cua axit dicarboxylic bao gém axit fumaric, axit itaconic, axit maleic va
maleic anhydrit. Vi du vé céc axit khong bdo hoa chira etylen thich hop khic bao gdm
axit vinyl axetic, axit vinyl lactic, axit vinyl sulfonic, axit 2-metyl-2-propen-1-sulfonic,
axit styren sulfonic, axit acrylamidometyl propan sulfonic va mudi ctia né. Tét hon 14,
monome cua axit carboxylic khong bdo hoa chta etylen dugc chon tir axit
(met)acrylic, axit crotonic, axit itaconic, axit maleic, axit fumaric va cac dang két hop

cua ching.

Monome dien lién hop thich hop dé diéu ché polyme latec ¢6 nhém chirc oxiran
(b) theo sang ché bao gE")m monome dien lién hop, duoc chon tir 1,3-butadien, isopren,
2,3-dimetyl-1,3-butadien, 2,3-dimetyl-1,3-butadien, 2-clo-1,3-butadien, 1,3-pentadien,
1,3-hexadien, 2,4-hexadien , 1,3-octadien, 2-metyl-1,3-pentadien, 2,3-dimetyl-1,3-
pentadien, 3,4-dimetyl-1,3-hexadien, 2,3-dietyl-1,3-butadien, 4,5-dietyl-1,3-octadien,
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3-butyl-1,3-octadien, 3,7-dimetyl-1,3,6-octatrien, 2-metyl-6-metylen-1,7-octadien, 7-
metyl-3-metylen-1,6-octadien, 1,3,7-octatrien, 2-etyl-1, 3-butadien, 2-amyl-1,3-
butadien, 3, 7-dimetyl-1,3,7-octatrien, 3,7-dimetyl-1,3,6-octatrien, 3,7,11-trimetyl-
1,3,6,10-dodecatetraen, 7,11-dimetyl-3-metylen-1,6,10-dodecatrien, 2,6-dimetyl-2,4,6-
octatrien, 2-phenyl-1,3-butadien va 2-metyl-3-isopropyl-1,3-butadien va 1,3-
xyclohexadien. 1,3-butadien, isopren va cac dang két hop cta chung 14 cac dien lién

hop dugc uu tién.

Hon nita, monome c6 it nhat hai nhém khong bdo hoa chira etylen c6 thé duoc
st dung trong viéc diéu ché polyme latec c6 nhém chirc oxiran (b). Monome hai nhém
chirc thich hop c6 kha ning tao ra lién két chéo ndi va phan nhanh trong polyme (trong
day duoc goi 1a monome da chirc), c6 thé duoc chon tir divinyl benzen va diacrylat va
di(met)acrylat. Vi du la etylen glycol di(met)acrylat, hexandiol di(met)acrylat,
tripropylen glycol di(met) acrylat, butandiol di(met)acrylat, neopentyl glycol
di(met)acrylat, dietylen glycol di(met)acrylat, trietylen glycol di(met)acrylat, va
dipropylen glycol di(met)acrylat. Monome cé it nhat hai nhom khéng bdo hoa chua
etylen tbt hon 1a dugce chon tir divinyl benzen 1,2-etylenglycol di(met)acrylat, 1,4-
butandiol di(met)acrylat va 1,6-hexandiol di(met)acrylat.

Polyme latec ¢c6 nhom chure oxiran (b) theo sang ché c6 thé bao gdbm don vi cdu
tric ¢ ngudn gde tir
- monome dugc chon tir hop chét nitril khéng bdo hoa chira etylen, t6t hon 1a

acrylonitril v6i lugng nim trong khoang tir 0 dén 50% khéi luong, t6t hon 14 tir
0 dén 30% khéi luong, tt hon 1 tir 0 dén 20% khéi lwong;

- monome vinyl thom, t5t hon 14 styren véi lwong nim trong khoang tir 0 dén
95% khéi luong, t6t hon 14 tir 0 dén 70% khéi luong, tot hon 13 tir 0 dén 50%
khéi lugng;

- alkyl (met)acrylat C, dén Cg v6i lugng nim trong khoang tir 0 dén 95% khbi
lwong, tot hon 1a tir 5 dén 95% khdi lwong, t6t hon 1a tir 20 dén 95% khéi
lugng;

- axit khong bdo hoa chira etylen, tot hon 14 axit (met)acrylic vé6i lwong ndm
trong khoang tu 0 dén 10% khbi lugng, t6t hon 14 tir 0 dén 7% khdi luong, tbt
hon 14 tir 0,01 dén 7% khéi luong;
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- hop chit khong bdo hoa chira etylen mang silan, sulfonat, axit sulfonic,
phosphat, nhém amit va/hogc N-metylolamit v6i lwong nim trong khoang tir 0
dén 10% khdi lugng, t6t hon 1a tir 0 dén 8% khéi luong, tét hon 1a tr 0 dén 6%
khéi lwong;

- vinyl carboxylat, tét hon 1a vinyl axetat v6i lugng ndm trong khoang tir 0 dén
50% khdi luong, t6t hon 14 tir 0 dén 40% khéi lwong, t6t hon 1a tr 0 dén 20%
khoi luong;

- don vi céu tric c6 ngudn gbc tir monome ¢6 nhém chire oxiran khong béo hoa
chtra etylen véi lwgng niam trong khoang tir 1 dén 80% khdi lugng, t6t hon Ia tir
20 dén 70% khdi lugng, tét hon 1 tir 25 dén 65% khdi luong, t6t nhét 1a tir 35
dén 65% khéi lugng,

Theo céch khac, polyme latec c¢6 nhém chirc oxiran (b) theo sang ché ¢6 thé bao

gom don vi cdu tric ¢ nguodn goc tr

- dien lién hop, t6t hon 1a dugc chon tir butadien, isopren va hdn hop cua chung,
t6t hon 13 butadien v6i lugng ndm trong khoang tir 2 dén 95% khdi lugng, t6t
hon 1a tir 10 dén 95% khéi lugng, t6t hon 1a tir 20 dén 95% khéi luong;

- monome dugc chon tir hop chét nitril khong bdo hoa chua etylen, t&t hon 1a

acrylonitril v6i lugng nam trong khoang tir 1 dén 50% khdi lwong, t6t hon 14 tir

5 dén 50% khdi lugng, t6t hon 14 tir 5 dén 40% khéi luong;

- monome vinyl thom, t&t hon 13 styren vé6i luong nim trong khoang tir 0 dén
95% khdi Iugng, t6t hon 14 tir 0 dén 90% khéi lwong, tdt hon 1a tir 0 dén 70%
khéi luong;

- alkyl (met)acrylat C; dén Cg v6i lwong ndm trong khoang tir 0 dén 95% khéi
lugng, 6t hon 14 tir 0 dén 90% khéi luong, t&t hon 1a tir 0 dén 70% khdi lugng;
- axit khong bdo hoa chua etylen, tét hon 14 axit (met)acrylic vé6i lwong nim
trong khoang tir 0 dén 10% khéi lwong, t6t hon 1a tir 0 dén 8% khdi lugng, tot
hon 1a tir 0 dén 7% khbi luong;

- hop chét khéng bdo hoa chia etylen mang silan, sulfonat, axit sulfonic,

phosphat, nhém amit va/hodc N-metylolamit v&i luong nim trong khoang tir 0
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dén 10% khéi luong, t&t hon 1a tir 0 dén 8% khdi luong, tét hon 14 tir 0 dén 6%
khéi luong,

- don vi c4u tric ¢6 ngudn gbe tir monome c6 nhém chire oxiran khong béo hoa
chira etylen v6i lugng ndm trong khoang tir 1 dén 80% khéi lwong, tét hon 1a tur
20 dén 70% khdi lugng, t&t hon 1a tir 25 dén 65% khéi lugng, t6t nhat 1a tr 35

dén 65% khdi luong.

Theo séang ché, lwong monome dé didu ché polyme latec (b) néu trén c6 thé bd

sung 1én dén 100% khéi lugng.

Nhiét do chuyén pha thiy tinh (nhiét do diém trung binh Tig) clia polyme latec
¢6 nhém chire oxiran (b) theo sang ché c6 thé tir -50° dén 50°C nhu do duogc bai DSC
theo ASTM D3418-03, tét hon 1a tir -40°C dén 40°C, t6t hon nira 1a tir —30°C dén
30°C, tot hon 14 tir 25°C dén 25°C va t6t nhét 1a tir —22°C dén 22°C. Do 46, gi6i han
dudi ctia khoang Tmg c6 thé 1a —50, -45, -40, -38, -36, -34, -32, -30, -29, -28, -27, - 26,
-25, -24, -23, hodc -22°C. Giébi han trén cua khoang Tmg cé thé 1a 50, 45, 40, 38, 36,
34, 32, 30, 29, 28, 27, 26, 25, 24, 23, hodc 22°C. Ngudi c¢6 hiéu biét trung binh trong
linh vire nay s& hiéu rang khoang bét ky tao ra bai gidi han dudi va gidi han trén duoc

néu rd bat ky rd rang nadm trong pham vi sang che.

Co hat trung binh-z do dugc béng thiét bi Malvern zetasizer nano S (ZEN 1600)
st dung k¥ thuat phan tan 4nh sdng dong hoc (DLS) ctia hat latec ¢c6 nhom chirc oxiran
(b) theo sang ché, bét ké liéu n6 c¢6 duoc st dung 1a latec, bd sung trong qud trinh
polyme héa polyme latec (a) hay 14 latec didu ché sén duoc tron véi polyme latec (a),
t6t hon 1a tir 5 dén 90nm, t6t hon nira 1a tr 15 dén 85nm, tot hon 1a tir 20 dén 80nm.
Do dd, gioi han dudi cia c& hat trung binh-z ¢6 thé 1a 5nm, 7nm, 8nm, 9nm, 10nm,
llnm, 12nm, 13nm, 14nm, 15nm, 16nm, 17nm, 18nm, 19nm, hodc 20nm, trong do
gidi han trén co thé 1a 90nm, 85nm, 80nm, 75nm, 70nm, 65nm, 60nm, 55nm, 50nm,
45nm, 40nm, 38nm, 36nm, 34nm, 32nm, hodc 30nm. Ngudi cé hiéu biét trung binh
trong linh vuc nay s& hiéu ring khoang bat ky tao ra boi giéi han dudi va gidi han trén

da duoc néu 18 1a nam trong pham vi sang ché.

Ngudi ¢6 hiéu biét trung binh trong linh vuc nay s& hiéu rd 1a polyme latec co
nhém chirc oxiran (b) theo sang ché c6 thé dwoc sir dung lam hat (vi dy, hat mam) c6

trong budc polyme héa nhil twong polyme latec (a) hodc c6 thé dugc trén véi polyme
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latec dd dwgc dugc tao trude (a) bang cach do polyme latec di dugce duogce tao trude (a)
c6 thé duoc tao ra bing cach polyme héa nhii twong c6 hodc khong c6 polyme latec cod
nhém chic oxiran (b) theo séng ché & dang hat c¢6 trong budc polyme hoéa nhii tuwong,
vi du & dang hat mam. Ngudi ¢ hiéu biét trung binh trong linh vuc nay ciing sé& biét ro
la cac hat latec c6 nhém chire oxiran (b) st dung & dang hat c6 trong budc polyme hoda
nhii trong ddi véi polyme latec da dugc duogc tao trude (a) va polyme latec ¢6 nhom
chtrc oxiran (b) dugc trdn véi polyme latec dd dugc dugce tao trude (a) cod thé 1a giéng

hodc khac nhau.

Polyme latec (a)

Theo séng ché hdn hop chira monome khong bdo hoa chura etylen dé didu ché

polyme latec (a) bao gom:

- dien lién hop v&i lugng nam trong khoang tir 15 dén 99% khéi luong;

- monome dwgc chon tir hop chét nitril khong bdo hoa chira etylen véi

lwong nam trong khoang tir 1 dén 80% khéi luong;

- axit khong bio hoa chua etylen va/hodc mudi cia né voi lugng nim
trong khoang tir 0,05 dén 10% khéi lwong;

- monome vinyl thom véi lugng nim trong khoang tir 0 dén 50% khbi
luong; va

- este alkyl cta axit khong bdo hoa chira etylen véi lwong nam trong
khoang tir 0 dén 65% khéi lwong,

phan tram khéi lwong 13 dua trén téng monome st dung trong budc polyme hoa
nhil tuong.

Trong hén hgp chira monome khong bdo hoa chira etylen, c6 thé c6 monome

khong bdo hoa chura etylen khac, dugc chon tir:

este hydroxyalkyl ctia axit khong bdo hoa chira etylen;

- amit cua axit khong bdo hoa chira etylen;

- vinyl carboxylat;

- monome c6 it nhat hai nh6m khong bo hoa chua etylen;

- silan khong bao hoa chtra etylen;
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- hop chit ¢6 nhém chirc oxiran khong bdo hoa chira etylen; va
- cac dang két hop cua ching.

Theo sang ché, hdn hop chira monome khong bio hoa chira etylen dé diéu ché

polyme latec (a) c6 thé khong c6 monome c6 nhém chirc oxiran.

Monome dien lién hop thich hop dé diéu ché polyme latec (a) theo séang ché bao
gém monome dien lién hop, dugc chon tur 1,3-butadien, isopren, 2,3-dimetyl-1,3-
butadien, 2,3-dimetyl-1,3-butadien, 2-clo-1,3-butadien, 1,3- pentadien, 1,3-hexadien,
2,4-hexadien, 1,3-octadien, 2-metyl-1,3-pentadien, 2,3-dimetyl-1,3-pentadien, 3,4-
dimetyl-1,3-hexadien, 2,3-dietyl-1,3-butadien, 4,5-dietyl-1,3-octadien, 3-butyl-1,3-
octadien, 3,7-dimetyl-1,3,6-octatrien, 2-metyl-6-metylen-1,7-octadien, 7-metyl-3-
metylen-1,6-octadien, 1,3,7-octatrien, 2-etyl-1,3-butadien, 2-amyl-1,3-butadien, 3,7-
dimetyl-1,3,7-octatrien, 3,7-dimetyl-1,3,6-octatrien, 3,7,11-trimetyl-1,3,6,10-
dodecatetraen, 7,11-dimetyl-3-metylen-1,6,10-dodecatrien, 2,6-dimetyl-2,4,6-
octatrien, 2-phenyl-1,3-butadien va 2-metyl-3-isopropyl-1,3-butadien va 1,3-
xyclohexadien. 1,3-butadien, isopren va cac dang két hop ctia ching 13 dien lién hop
duoc uu tién. 1,3-butadien la dien dugc uu tién nhét. Dic trung, lugng monome dien
lién hop nim trong khoang tir 15 dén 99% khéi lugng, t6t hon 1a tir 20 dén 99% khéi
lugng, t6t hon 14 tir 30 dén 75% khéi luong, tét nhit 1a tir 40 dén 70% khdi luong, tinh
trén tong khdi luong ctia monome. Do d6, dien lién hop c6 thé ¢6 véi lugng it nhat 15
% khdi luong, it nhit 20% khéi lwong, it nhét 22% khéi luong, it nhit 24% khbi
lugng, it nhit 26% khéi luong, it nhét 28% khéi lugng, it nhat 30% khdi lwong, it nhat
32% khdi lwong, it nhit 34% khdi luong, it nhat 36% khdi luong, it nhat 38% khdi
lwong, hodc it nhat 40% khdi luong, tinh trén tdng khéi lwong ciia monome khdng bao

hoa chira etylen ctuia polyme latec (a).

Theo d6, monome dien lién hop c6 thé duoc st dung véi lwong khong quéa 95%
khdi lugng, khong qua 90% khéi luong, khong qua 85% khdi lwong, khoéng qua 80%
khéi lugng, khong qua 78% khdi luong, khong qua 76% khéi luong, khong qua 74%
khdi luong, khong qua 72% khéi lwong, khong qua 70% khdi lugng, khong qua 68%
khdi lwong, khong qua 66% khéi luong, khong qua 64% khdi luong, khong quéa 62%
khdi luong, khong qua 60% khdi luong, khong qua 58% khdi lwong, hodc khong qua

56% khdi luong. Ngudi ¢ hiéu biét trung binh trong linh vuc nay sé& biét 1 1a khoang
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bat ky nam gitta gidi han dudi va gidi han trén dugc néu rd ¢ day dugce boc 1 trong

séng che.

Monome nitril khéng bdo hoa c¢6 thé dugc st dung trong sang ché bao gbém
monome nitril béo khong bado hoa polyme hoa dugc chira tir 2 dén 4 nguyén tir cacbon
trong bd tri phén nhénh hoéc théng, ma né c6 thé duoc thé boi nhom axetyl hodac nhom
nitril khac. Monome nitril nhu vAy bao gdém acrylonitril, metacrylonitril, alpha-
xyanoetyl acrylonitril, fumaronitril va cic dang két hop cua ching, véi acrylonitril
duoc wu tién nhit. C4c monome nitril c6 thé dugc dua vao voi luong nim trong
khoang tir 1 dén 80% khdi luong, t6t hon 1a tir 10 dén 70% khéi lugng, hodc tir 1 dén
60% khdi luong, va tdt hon 1a tir 15 dén 50% khéi lwong, tham chi t&t hon 14 tir 20 dén
50% khoi lugng, tot nhat 1a tir 23 dén 43% khéi luong, tinh trén téng khi luong cua

monome khong bdo hoa chira etylen cta polyme latec (a).

Do d6, nitril khéng bdo hoa c6 thé c6 véi luong it nhat 1a 1% khdi luong,
5% khéi lwong, it nhit 10% khdi lugng, it nhit 12% khdi luong, it nhit 14% khdi
luong, it nhit 16% khéi lwong, it nhat 18% khéi lwong, it nhat 20% khdi lugng, it nhat
22% khéi luong, it nhit 24% khéi luong, it nhat 26% khéi lugng, it nhat 28% khéi
luong, it nhit 30% khéi lwong, it nhit 32% khéi lwong, it nhit 34% khéi lugng, it nhat
36% khbi lugng, it nhét 38% khdi lugng, hoac it nhét 40% khdi lugng, tinh trén téng

khéi lugng ctia monome khong bio hoa chira etylen ciia polyme latec (a).

Theo d6, monome nitril khong bdo hoa c¢6 thé dugc st dung véi lugng khong
qué 80% khéi luong, khong qua 75% khéi luong, khong qua 73% khdi luong, khong
qué 70% khéi lwong, khong qua 68% khéi luong, khong qua 66% khdi luong, khong
quéa 64% khéi lwong, khong qua 62% khéi lugng, khéng qua 60% khdi lwong, khong
qué 58% khéi luong, khong qua 56% khéi luong, khong qua 54% khéi luong, khong
quéa 52% khéi luong, khong qua 50% khéi luong, khong qua 48% khéi luong, khong
qué 46% khéi luong, hodc khong qua 44% khéi luong. Nguoi c6 hiéu biét trung binh
trong linh vuc nay sé& biét rd rang khoang bt ky ndm gitta gi¢i han du6i va gi6i han

trén dugc néu & day 1a dugc boc 16 trong sang ché.

Axit khong béo hoa chtra etylen hodc muoi cia né cé thé duoc chon tir monome
cua axit carboxylic khong bdo hda chtra etylen, monome cua axit sulfonic khong béo

hoa chtra etylen, monome cuia axit chira phospho khong bdo hoa chira etylen. Monome
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cua axit carboxylic khong bdo hoa chira etylen thich hop dé st dung trong séng ché
bao gdm monome ctia axit monocarboxylic va axit dicarboxylic va monoeste ctia axit
dicarboxylic. Khi thuc hién séang ché, t&t hon 14 st dung axit mono- hodc dicarboxylic
béo khong bdo hoa chira etylen hodc anhydrit chira tir 3 dén 5 nguyén tir cacbon. Vi du
vé monome ciia axit monocarboxylic bao gdm axit acrylic, axit metacrylic, axit
crotonic va vi du v& monome cua axit dicarboxylic bao gdm axit fumaric, axit itaconic,
axit maleic va anhydrit maleic. Vi du vé axit khong bdo hoa chira etylen thich hop
khéc bao gdm axit vinyl axetic, axit vinyl lactic, axit vinyl sulfonic, axit 2-metyl-2-
propen-1-sulfonic, axit styren sulfonic, axit acrylamidometyl propan sulfonic va mubi
ctia no. Axit (met)acrylic, axit crotonic, axit itaconic, axit maleic, axit fumaric va hén

hop cua chung la dugce vu tién dédc biét.

Vi du v& monome cua axit sulfonic khong bdo hoa chia etylen: axit
vinylsulfonic, phenyl vinylsulfonat, natri 4-vinylbenzensulfonat, axit 2-metyl-2-
propen-1-sulfonic, axit 4-styrensulfonic, axit 3-alyloxy-2-hydroxy-1-propansulfonic,

axit 2-acrylamido-2-metyl-1-propansulfonic va mudi ctia né.

Vi du v& monome cta axit chira phospho khong bio hoa chitra etylen: axit
vinylphosphonic, dimetyl vinylphosphonat, dietyl vinylphosphonat, dietyl

alylphosphonat, axit alylphosphonic va mubi ctia né.

Viée st dung monome axit khong bdo hoa chira etylen anh huéng dén dic tinh
phéan tan cua polyme va cia mang tao ra tr n6. Loai va lugng cua cdc monome dugc
xac dinh bing cach dé. Pic trung 13, luong nay 1a nim trong khoang tir 0,05 dén 10%
khéi lugng, cu thé 1a tir 0,1 dén 10% khdi luong hodc tir 0,05 dén 7% khdi luong, t6t
hon 1a tir 0,1 dén 9% khdi lwong, tot hon 14 tir 0,1 dén 8% khdi lugng, tham chi t6t hon
1a tir 1 dén 7% khéi luong, t6t nhét 1a 2 dén 7% khdi luong, tinh trén tong khdi luong
cia monome khong bdo hoa chua etylen ctia polyme latec (a). Do dd, monome axit
khong bdo hoa chira etylen c6 thé c6 véi lugng it nhit 0,01% khéi lwong, it nhit 0,05%
khdi luong, it nhat 0,1% khéi luong, it nhat 0,3% khdi lugng, it nhat 0,5% khdi lugng,
it nhét 0,7% khdi lugng, it nhat 0,9% khéi lugng, it nhat 1% khéi lwong, it nhit 1,2%
khéi luong, it nhét 1,4% khéi luong, it nhét 1,6% khéi luwong, it nhét 1,8% khéi luong,
it nhat 2% khoi lugng, it nhét 2,5% khbi lugng, hodc it nhét 3% khéi lugng. Tuong tu,
monome axit khong bdo hoa chira etylen ¢ thé co vé6i luong khong qua 10% khéi

luong, khong qua 9,5% khbi lugng, khéng qua 9% khdi lwong, khong quéa 8,5% khdi
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lwong, khong qua 8% khéi luong, khong qua 7,5% khéi luong, khong qua 7% khdi
luong, khong qua 6,5% khéi lugng, khéng qua 6% khdi luong, khong qua 5,5% khdi
lugng, hodc khong qué 5% khéi luong, tinh trén tdng khdi lwong cia monome khoéng
bdo hoa chira etylen cia polyme latec (a). Ngudi c6 hiéu biét trung binh trong linh vuc
ndy s& biét rd ring khoang bit ky xac dinh boi gidi han dudi va gidi han trén da dugc

néu & day 1a duogc bdc 10 trong sang ché.

Dai dién cho monome vinyl thom bao gém, vi du, styren, o-metylstyren,
vinyltoluen, o-metylstyren, p-metylstyren, p-tert-butylstyren, 2,4-dimetylstyren, 2-
metylstyren, 3-metylstyren, 4-metylstyren, 2-etylstyren, 3-etylstyren, 4-etylstyren, 2,4-
diisopropylstyren, 2,4-dimetylstyren, 4-t-butylstyren, 5-t-butyl-2-metylstyren, 2-
clostyren, 3-clostyren, 4 -clostyren, 4-bromostyren, 2-metyl-4,6-diclostyren, 2,4-
dibromostyren, vinylnaphtalen, vinyltoluen va vinylxylen, 2-vinylpyridin, 4-
vinylpyridin va 1,1-diphenyletylen va 1,1-diphenyletylen duoc thé, 1,2-diphenyleten
va 1,2-diphenyletylen dugc thé. H3n hop chira mét hodc nhidu hop chit vinyl thom c6
thé duoc stir dung. Monome dugc wu tién 14 styren va o-metylstyren. Hop chét vinyl
thom ¢6 thé dugc sir dung ndm trong khoang tir 0 dén 50% khéi lwong, tot hon 1a tir 0
dén 40% khéi luong, tt hon 1a tir 0 dén 25% khéi lugng, tham chi t6t hon 13 tir 0 dén
15% khdi lwong, va tot nhit 14 tir 0 dén 10% khdi lwong, tinh trén tdng khbi luong cia
monome khéng bdo hoa chira etylen ciia polyme latec (a). Do d6, hop chét vinyl thom
c6 thé ¢ véi lugng 1a khong qué 35% khdi lwong, khong qua 30% khéi lwvong, khong
qua 25% khdi lugng, khong qua 20% khdi luong, khong quéa 18% khéi luong, khong
qua 16% khdi lugng, khong qua 14% khdi luong, khong quéa 12% khéi lugng, khong
quéa 10% khéi luong, khong qué 8% khéi luong, khong qua 6% khbi lwong, khong qua
4% khéi luong, khong qua 2% khéi lwong, hodc khong qua 1% khdi lwong, tinh trén
tong khéi luong ctia monome khong bdo hoa chira etylen cia polyme latec (a). Hop

chit vinyl thom ciing c6 thé hoan toan khong co.

Hon nita, hdn hop chira monome khong bo hoa chira etylen cta polyme latec
(a) theo sang ché c6 thé chira monome khong bdo hoa chua etylen bd sung 13 khéc véi
monome néu trén. CAc monome nay cd thé dugc chon tir este cla axit (met)acrylic,
este vinyl, va amit cia axit khong bao hoa chira etylen hodc hop chét silan khong bao

hoa chtra etylen.
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Monome este vinyl ¢6 thé duoc sir dung theo sang ché bao gbm vinyl axetat,
vinyl proprionat, vinyl butyrat, vinyl benzoat, vinyl-2-etylhexanoat, vinyl stearat, va
este vinyl cla axit versatic. Monome este vinyl dugc wu tién nhit dé st dung trong
sang ché 14 vinyl axetat. Dic trung 13, monome este vinyl ¢6 thé ¢6 véi luong 1a khong
qué 18% khdi lugng, khong qua 16% khdi lugng, khong qua 14% khdi luong, khong
qué 12% khéi lugng, khong qua 10% khéi luong, khong qua 8% khéi luong, khong
qua 6% khéi luong, khong quéa 4% khéi luong, khong qua 2% khdi luong, hodc khong
qué 1% khdi lugng, tinh trén téng khéi lwong cia monome khong bao hoa chira etylen

cua polyme latec (a).

Vi du vé& hop chét silan khong bao hoa chua etylen thich hop c6 thé dugc chon
tlr trietoxy(vinyl)silan va 3-metacryloxypropyltrimetoxysilan. Hop chét silan khong
bdo hoa chira etylen c6 thé c6 v&i luong ndm trong khoang tir 0,05 dén 5,0% khéi
lugng, tot hon 1a tir 0,3 dén 2,0% khéi lugng, t&t hon 14 tir 0,3 dén 1,0% khdi lwong,
tinh trén tdng khdi lwong cia monome khong bdo hoa chua etylen cta polyme latec
(a).

Este clia axit (met)acrylic c6 thé duge sir dung theo sang ché bao gdm este n-
alkyl, este iso-alkyl hodc este tert-alkyl cua axit acrylic hodc axit (met)acrylic trong d6
nhém alkyl ¢6 tir 1 dén 20 nguyén tir cacbon, san phdm phan ung cua axit metacrylic
v6i glyxidyl este cuia neoaxit nhu axit versatic, axit neodecanoic hodc axit pivalic va

monome hydroxyalkyl (met)acrylat va alkoxyalkyl (met)acrylat.

Théng thuong, este alkyl ctia axit (met)acrylic dugc wu tién c6 thé duge chon tir
C;-Cyo alkyl (met)acrylat, t&t hon la C;-Cs-alkyl (met)acrylat. Vi du vé monome
acrylat nay bao gdm n-butyl acrylat, butyl acrylat bac hai, etyl acrylat, hexyl acrylat,
tert-butyl acrylat, 2-etyl-hexyl acrylat, isooctyl acrylat, 4-metyl-2-pentyl acrylat, 2-
metylbutyl acrylat, metyl metacrylat, butyl metacrylat, n-butyl metacrylat, isobutyl
metacrylat, etyl metacrylat, isopropyl metacrylat, hexyl metacrylat, xyclohexyl
metacrylat va cetyl metacrylat. Metyl (met)acrylat, etyl (met)acrylat, propyl
(met)acrylat, butyl (met)acrylat, 2-etylhexyl (met)acrylat va cac dang két hop cua

chung 1a dugc uu tién.

Dic trung 13, monome alkyl (met)acrylat ¢ thé c6 véi luong 1a khong qué 18%

khéi lugng, khong quéa 16% khéi luong, khong qué 14% khdi luong, khong qud 12%
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khdi lwong, khong qua 10% khéi luong, khong qua 8% khéi lwong, khong qua 6%
khéi Iugng, khong qua 4% khdi lugng, khéng qua 2% khéi lwong, hodc khong quéa 1%
khéi Iwong, tinh trén téng khdi luong ctia monome khong bdo hoa chira etylen cua

polyme latec (a).

Monome hydroxy alkyl(met)acrylat c6 thé dugc st dung dé didu ché latec
polyme theo séang ché bao gdm monome hydroxyalkyl acrylat va metacrylat dua trén
etylen oxit, propylen oxit va alkylen oxit cao hon hodc hdn hop cua chiing. Vi du 1a
hydroxyetyl acrylat, hydroxypropyl acrylat, hydroxyetyl metacrylat, hydroxypropyl
metacrylat va hydroxybutyl acrylat. Tét hon 13, monome hydroxy alkyl(met)acrylat 12
2-hydroxy etyl(met)acrylat. Pic trung, monome hydroxy alkyl (met)acrylat c6 thé co
v6i lugng 12 khong qué 18% khéi Iuwong, khong quéa 16% khéi lugng, khong qua 14%
khéi luong, khong quéa 12% khéi luong, khong qua 10% khéi luong, khéng qua 8%
khéi Iugng, khong qua 6% khdi luong, khong qué 4% khdi luong, khong qua 2% khdi
lwong, hodc khong qua 1% khdi luong, tinh trén tong khéi luong cia monome khong

bdo hoa chira etylen ctia polyme latec (a).

Monome alkoxyalkyl (met)acrylat c6 thé duoc st dung trong sang ché bao gdm
metoxyetyl metacrylat, etoxyetyl metacrylat, metoxyetyl metacrylat, etoxyetyl acrylat,
butoxyetyl metacrylat, metoxybutyl acrylat va metoxyetoxyetyl acrylat. Monome
alkoxyalkyl(met)acrylat monome dugc uu tién la etoxyetyl acrylat va metoxyetyl
acrylat. Dic trung 13, lugng monome alkoxyetyl alkyl (met)acrylat c¢6 thé ¢6 véi lugng
la khong qua 18% khéi lugng, khong qua 16% khéi luong, khong qua 14% khbi
luong, khong qua 12% khdi lwong, khong qua 10% khéi lugng, khong qua 8% khéi
luong, khong qua 6% khéi lugng, khong qua 4% khdi luong, khong qua 2% khéi
lwong, hoic khong qua 1% khdi lwong, tinh trén téng khdi luong ctia monome khong

bdo hoa chura etylen cua polyme latec (a).

Amit clia axit khong bdo hoa chira etylen c6 thé dugc st dung dé didu ché latec
polyme theo sang ché bao gdm acrylamit, metacrylamit, va diaxeton acrylamit.
Monome amit duge wu tién 13 (met)acrylamit. D& dua cdc nhém chirc c¢6 kha nang tu
lién két khi xtr Iy nhiét vao trong cac hat polyme chira monome theo sang ché bao gdm
nhém N-metylol amit c¢6 thé dugc st dung. Monome thich hop la N-metylol
(met)acrylamit, N-metoxymetyl-(met)acrylamit, N-n-butoxy-metyl-(met)acrylamit, N-

iso-butoxy-metyl-(met)acrylamit, N-acetoxymetyl-(met)acrylamit, N(-2,2-dimetoxy-1-
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hydroxyetyl) acrylamit. Pic trung 13, amit ctia axit khong bdo hoa chia etylen c6 thé
¢6 v6i lugng 1a khong qua 18% khdi lugng, khong qué 16% khéi lwong, khong qua
14% khéi lugng, khong qua 12% khdi lugng, khong qua 10% khéi lwong, khong qua
8% khdi lugng, khong qua 6% khéi luong, khong quéa 4% khdi lugng, khong qua 2%
khéi luong, hodc khong qué 1% khéi lugng, tinh trén téng khéi lvong ciia monome

khong bao hoa chira etylen cuia polyme latec (a).

Hon nita, monome c6 it nhat hai nhém khéng bdo hoa chira etylen c6 thé c6
trong hén hop monome dé diéu ché latec polyme theo sang ché vé6i lwong tir 0 dén
6,0% khéi lwong, t6t hon 13 tir 0,1 dén 3,5% khéi luong, tinh trén tdng khéi lwong cua
monome khéng bdo hoa chira etylen. Pic trung 13, cic monome nay c6 thé co véi
lugng 13 khong quéa 6% khdi lwong, khdng qua 4% khéi lwong, khong qua 2% khéi
luong, khong qui 1% khdi lugng, tinh trén tong khdi lugng clia monome khéng bdo
hoa chira etylen. Monome hai nhém chirc thich hop c6 kha nang tao ra lién két chéo
ndi va phan nhanh trong polyme (trong déy ciing goi 14 monome da chtrc) c6 thé duoc
chon tir divinyl benzen va diacrylat va di(met)acrylat. Vi du vé etylen glycol
di(met)acrylat, hexandiol di(met)acrylat, tripropylen glycol di(met)acrylat, butandiol
di(met)acrylat, neopentyl glycol di(met)acrylat, dietylen glycol di(met)acrylat,
trietylen glycol di(met)acrylat, va dipropylen glycol di(met)acrylat. Monome c6 it nhat
hai nhém khong bao hoa chira etylen tdt hon 1a duogc chon tir divinyl benzen, 1,2
etylenglycol  di(met)acrylat, 1,4-butandiol di(met)acrylat va 1,6-hexandiol
di(met)acrylat.

Monome c¢6 nhém chirc oxiran thich hop dwoc st dung dé didu ché polyme
latec (a) 1a cAc monome nhu dwgc md ta trén ddi véi polyme latec ¢6 nhém chire
oxiran (b) bao gdm cic phuong 4n duwgc wu tién. Néu sir dung, monome c6 nhom chirc
oxiran t6t hon 1a c6 v6i lwong tdi da 1a 5% khéi luong, tét hon 1a 3% khéi lugng tdi da
tinh trén lugng tong cong monome duge sir dung trong didu ché polyme latec (a).

Nhung nhu néu trén, tot nhét 1a polyme latec (a) khéng ¢6 nhém chire oxiran.

Hdn hop chira monome khong bio hoa chua etylen cua polyme latec (a) c6 thé

chira:
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- dien lién hop, t5t hon 14 dugc chon tir butadien, isopren va cic dang két
hop cua ching, t&t hon 13 butadien véi lwong nim trong khoang tir 20 dén 99%

khoi luong;

- monome dugc chon tir hop chat nitril khéng bdo hoa chira etylen, t5t hon

1a acrylonitril v&i lwong nim trong khoang tir 1 dén 60% khdi luong;

- monome vinyl thom, t&t hon 14 styren v6i luong nim trong khoang tir 0

dén 40% khéi lugng;

- alkyl (met)acrylat C, dén Cg v6i luong nam trong khoang tir 0 dén 25%
khéi luong;

- axit khong bdo hoa chira etylen, t6t hon 14 axit (met)acrylic v6i luong

ndm trong khoang tir 0,05 dén 7% khéi luong;
- este vinyl v6i luong ndm trong khoang tir 0 dén 10% khdi luong:

- hop chat khdng bio hoa chira etylen mang silan, amit va/hoic nhém N-

metylolamit véi lugng nim trong khoang tir 0 dén 10% khéi lwong,
phan tram khéi lugng 13 dwa trén téng monome c6 trong hén hop.

Theo sang ché, luong monome xac dinh trén dé didu ché polyme latec (a) c6 thé

bd sung 1én dén 100% khdi lugng.

Theo sang ché, hdn hop chira monome khong bio hoa chira etylen dugc polyme

hoéa trong budc polyme héa nhii twong gbe tu do ciing c6 thé bao gdm:
(a)  isopren v6i lugng nam trong khoang tir 15 dén 90% khdi luong;
(b)  acrylonitril véi lugng nam trong khoang tir 1 dén 80% khéi luong;

(c) it nhat mét axit khong bdo hoa chira etylen véi luong nim trong khoang

tir 0,01 dén 10% khéi luong, t6t hon 1a tir 0,05 dén 10% khéi luong;

(d) it nhdt moét hop chét vinyl thom véi lwong ndm trong khoang tir 0 dén
40% khdi luong, va

(e) it nhat mot hop chét khong bdo hoa chua etylen nita khac véi hop chét
bat ky tir (a) dén (d) v6i luong ndm trong khoang tir 0 dén 20% khéi lwong. Cac
khoang ctia thanh phan (a) va/hodc (b) c6 thé dugc chon tir khoang cua (a) dien lién

hop va (b) nitril khéng bdo hda nhu bdc 19 trén. Tuwong tu, cdc phuong an va lugng cu
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thé cta cac thanh phin (c), (d) va/hoic (e) c6 thé dugce chon tr cac phuong an hodc

lugng nhu dugc md ta trén dbi voi thanh phan (c), (d) va polyme khéc.

C& hat trung binh-z do dugc bdi may Malvern zetasizer nano S (ZEN 1600) st
dung ky thudt phéan tan anh sang dong hoc (DLS) véi hat latec (a) theo sang ché tbt
hon 14 vé6i lugng nidm trong khoang tir 70 dén 1000 nm, t&t hon nita 1a tir 80 dén 1000
nm, 6t hon nita la tir 90 dén 1000 nm, tir 100 dén 1000 nm, t6t hon nita 14 tir 110 dén
600 nm, t6t hon 1a tir 120 dén 500 nm. Gi6i han dudi cia c¢& hat trung binh-z cua hat
latec (a) do d6 co thé 13 70nm, 80nm, 90nm, 100nm, 105nm hodc 110nm, hodc 120nm;
gidi han trén cua cd hat trung binh z ¢6 thé 12 900nm, 800nm, 700nm, 600nm, 500nm,
400nm, 350nm, 300nm, 270nm, 250nm, 230nm, 210nm hodc 200nm. Nguoi cé hiéu
biét trung binh trong linh vuc nay s& hidu ring khoang bt k¥ tao ra bdi giéi han dudi

va gidi han trén da dugc néu & day la nam trong pham vi sang cheé.

Theo séang ché, dugc vu tién dic biét néu ¢ hat trung binh-z ctia polyme latec

(a) 1a 16n hon c& hat trung binh-z ctia polyme latec (b),

Phuong phéap diéu ché latec polyme theo sing ché:

Polyme latec (a) theo sang ché ¢6 thé duoc tao ra béi quy trinh polyme héa nhil
tuong bit ky da biét dbi voi ngudi c6 hiu biét trung binh trong linh vuc nay, véi didu
kién 1a st dung hdn hgp monome nhu duge xac dinh & ddy. Pac biét thich hop 1a quy

trinh nhu mo ta trong EP-A 792 891.

Trong budc polyme héa nhii twong dé didu ché polyme latec (a) theo sang ché,
latec mam c6 thé duoc sir dung. Tt hon 13, latec mam 1a polyme latec (b) nhu dugc
mo ta trén bao gém tht ca cac phuong an bién ddi duoc boc 16. Cach khac, hat mam
khac bat ky nhu da biét ddi v6i ngudi ¢6 hidu biét trung binh trong linh vuc nay c6 thé
dugc st dung. Nhung néu khéng st dung polyme latec (b) lam hat mim, cac hat
polyme latec (b) s& phai dugc dwa vao trong latec polyme theo sang ché theo cach
thich hop khac bat ky nhu 1a tron latec da dugc tao trude chira céc hat polyme latec (a)

véi latec da dugc tao trude chira cac hat polyme latec (b).

Hat mam latec t6t hon 13 ¢6 v6i luong ndm trong khoang tir 0,01 dén 10, t&t hon
1a tir 1 dén 5 phan theo khdi luong, tinh trén 100 phan theo khéi luong cua téng luong
monome khong bdo hoa chta etylen st dung trong latec polyme bao gdm céc thanh

phéan dé tao ra hat mam, nhu céc hat latec c6 nhdém chire oxiran (b). Gidi han dudi cua
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lvong hat mam latec do d6 ¢6 thé 1a 0,01, 0,05, 0,1, 0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0.9,
1,0, 1,1, 1,2, 1,3, 1.4, 1.5, 1,6, 1,7, 1,8, 1,9, 2,0, 2,1, 2,2, 2,3, 2.4, ho#c 2,5 phan theo
khoi lwong. Gidi han trén cta lugng nay co thé 1a 10, 9, 8, 7, 6, 5,5,5,4,5, 4, 3,8, 3.6,
3,4,3.,3,3,2,3,1 hodac 3 phén theo khdi lugng. Nguoi ¢o hiéu biét trung binh trong linh
vuc nay s& hiéu ring khoang bét ky tao ra boi g161 han dudi va gidi han trén da duoc
néu trén 12 ndm trong pham vi sang ché.

Quy trinh dé diu ché latec polyme mo ta trén c6 thé thuc hién & nhiét d6 ndm
trong khoang tir 0 dén 130°C, t6t hon 1a tir 0 dén 100°C, dic biét tét hon 1a tir 5 dén
70°C, rét t6t hon 1a tir 5 dén 60°C, khong c6 hodic ¢6 mit ciia mdt hodc nhiéu chét nhii
héa, khong c6 hoic c6 mét hodc nhiéu chit keo va mdt hodc nhiéu chit khoi mao.
Nhiét do bao gdm tat ca céc gia tri va cac gié tri thip hon gitta chiing, cu thé bao gdm
5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 105, 110,
115, 120 va 125°C.

Chét khoi mao c¢6 thé duogc sir dung khi thuc hién séng ché bao gdm chit khoi
mao tan trong nude va/hoic tan trong dau c6 hidu qua cho muc dich polyme hoa. Chat
khoi mao dic trung da biét ro trong linh vuc k¥ thuat ndy va bao gbém vi du: hop chit
azo (nhu, vi du, AIBN, AMBN va axit xyanovaleric) va hop chét peroxy vO co, nhu
hydro peroxit, natri, kali va amoni peroxydisulfat, peroxycacbonat va peroxyborat,
cling nhu hop chét peroxy hiru co, nhu alkyl hydroperoxit, dialkyl peroxit, axyl
hydroperoxit, va diaxyl peroxit, cling nhu este, nhu butyl perbenzoat bac ba va hon

hop cda chat khoi mao v6 co va hitu co.

Chat khoi mao dugc st dung v6i lugng vira di dé khoi mao phéan tng polyme
hoéa & tbc d6 mong mudn. Thong thudng, lwong chit khoi mao nim trong khoang tir
0,01 dén 5, tot hon la tir 0,1 dén 4%, theo khéi lwgng, tinh trén khdi luong cia tdng
lugng polyme, 1a di. Luong ctia chit khoi mao t6t nhat 1a nim trong khoang tir 0,01
dén 2% theo khéi lugng, tinh trén tong khéi luong cia polyme. Luong ciia chit khoi
mao bao gdm tét ca cac gid tri va céc gia tri & gifta chiing, cu thé bao gém 0,01, 0,1,

0,5,1,1,5,2,2,5, 3, 4 va 4,5% theo khdi lugng, tinh trén téng khoi lugng cda polyme.

Hop chét peroxy vo co va hitu co néu trén cling c6 thé duge st dung riéng 1€
hofc két hop véi mot hodc nhiéu chat khi thich hop, nhu da biét 6 trong linh vuc nay.

Vi du vé chét khir nhu vay c6 thé duge dé cap dén 1a luu huynh dioxit, kim loai kiém
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disulfit, kim loai kiém va amoni hydro sulfit, thiosulfat, dithionit va formaldehyt
sulfoxylat, cling nhu hydroxylamin hydroclorua, hydrazin sulfat, sat (II) sulfat, ddng
(I) naphtanat, glucoza, hop chét axit sulfonic nhu natri metan sulfonat, hop chét amin
nhu dimetylanilin va axit ascorbic. Lugng chit khir t5t hon 12 nim trong khoang tir
0,03 dén 10 phan theo khdi lwong cho mdi phin theo khéi lwong chit khoi mao

polyme hoa.

Chét hoat dong bé& mat hodic chat nhii hoa thich hop dé 6n dinh c4c hat latec bao
gbm tac nhan hoat dong bé mit théng thudng cho cac quy trinh polyme héa. Chét hoat
dong bé mit hodc cac chit hoat dong bé mit c6 thé dugc bd sung vao pha nudc
va/hodc pha monome. Lugng hidu quéa cia chéat hoat dong bé& mit trong quy trinh tao
mam 1a lugng dugc chon dé hd tro su 6n dinh cua hat & dang chét keo, viéc gidm thiéu
su tiép xuc gifta cdc hat va ngan can sy von cuc. Trong quy trinh khong tao mim,

luong hiéu qua cta chit hoat dong bé mat 1a lugng dugce chon dé tac dong 1én c0 hat.

Chét hoat dong bé mat dic trung bao gém axit sulfonic bdo hoa va khong béo
hoa chira etylen hodc mubi ctia né, bao gdm, vi du, axit hydrocacbonsulfonic khong
bao hoa, nhu axit vinylsulfonic, axit alylsulfonic va axit metalylsulfonic, va mubi cta
nd; axit hydrocacbon thom, nhu, vi duy, axit p-styrensulfonic, axit
isopropenylbenzensulfonic va axit vinyloxybenzensulfonic va mudi cia né; sulfoeste
alkyl cua axit acrylic va axit metacrylic, nhu, vi du, sulfoetyl metacrylat va sulfopropyl
metacrylat va mudi clia n6, va axit 2-acrylamido-2-metylpropansulfonic va mubi cia
nd; diphenyl oxit disulfonat dugc alkyl hoa, natri dodexylbenzensulfonat va dihexyl
este cua natri sulfosucxinat, este natri alkyl cua axit sulfonic, alkylphenol dugc etoxyl

héa va ruou dugc etoxyl hoa; ruou béo (poly)etesulfat.

Loai va lugng cta chét hoat dong bé mat thuong dugc diéu chinh boi sd luong
hat, kich thudc ctia ching va cong thirc cia chiing. Pic trung 13, chat hoat dong bé mit
duge str dung v6i lwong nam trong khoang tir 0 dén 20, t6t hon 1a tir 0 dén 10, t6t hon
nita 12 tr 0 dén 5,% khdi lugng, tinh trén téng khéi lugng ctia monome. Lugng cua
chit hoat dong bé mit bao gbdm tit ca cac gid tri va cac gia tri & giita chiing, cu thé bao
gdm 0, 0,1,0,5, 1,2,3,4,5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18 va 19% khébi
lwong, tinh trén tong khdi luong cia monome. Theo mét phuong 4n cua sang ché,

budc polyme héa dugc tién hanh ma khong st dung chit hoat dong bé mat.
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Chét keo bao vé khac nhau cling c6 thé duogc st dung thay thé hoac bd sung vao
v6i chét hoat dong bé mat dugc md ta trén. Chit keo thich hgp bao gém hop chét
polyhydroxy, nhu rugu polyvinylic axetyl héa mét phan, casein, tinh bdt hydroxyetyl,
carboxymetylxenluloza, hydroxyetylxenluloza, hydroxypropylxenluloza, polysaccarit,
va polysaccarit thoai bién, polyetylen glycol va gom arabic. Chét keo bao vé dugc wu
tien la carboxymetylxenluloza, hydroxyetylxenluloza va hydroxypropylxenluloza.
Thong thudng, cac chit keo bao vé nay dugc st dung vé6i luong ndm trong khoang tir
0 dén 10, t6t hon la tir 0 dén 5, t6t hon nita 1a tir 0 dén 2 phan theo khéi luong, tinh
trén téng khéi lugng clla monome. Luong cia chit keo bao vé bao gém tAt ca cac gia
tri va céc gia tri ¢ gitta chung, cu thé bao gém 1,2,3,4,5,6,7, 8 va 9% khbi luong,

tinh trén tong khoi lugng cia monome.

Ngudi c¢6 hiéu biét trung binh trong linh vuc nay s& biét r6 ring loai va luong
clla monome mang nhém chirc phan cuc, chét hoat dong bé mit va chét keo bao vé 1a
dwoc chon dé tao ra latec polyme theo sang ché thich hop cho phwong phép dic kiéu
nhing. Do d6, uu tién néu ché phidm latec polyme theo sang ché c6 dd on dinh dién
CaCl,, tét hon 12 nhé hon 25mmol/L, tét hon 1a nhé hon 20mmol/l, tot nhét 1a nhé hon
10mmol/l (xac dinh cho tong ham luwong chat ran cia ché pham 13 0,1% & do pH =10

va 23°C).

Néu do 6n dinh dién giai 1a qua cao, thi s& kho dé lam dong tu latec polyme
trong quy trinh duc kiéu nhung, voi két qua 1a tao ra duoc mang khong lién tuc cua
latec polyme trén khuon nhang hodc do ddy cua san pham thu dugc 14 khéng dong

nhét.

Thong thudng, ngudi c6 hiéu biét trung binh trong linh vuc nay 13 diéu chinh
thich hop do dn dinh dién giai cuia latec polyme. Do dn dinh dién gidi s€ phu thudc vao
cac yéu t& nhét dinh, vi du, lugng va viéc chon monome st dung dé tao ra latec
polyme, cu thé monome chira nhom chirc phan cuc, ciing nhu viéc lya chon va khdi
lugng hé 6n dinh, vi du, quy trinh polyme héa nhii twong dé tao ra latec polyme. Hé 6n

dinh ¢6 thé chtra chét hoat dong bé mat va/hodc chét keo bao vé.
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Ngudi ¢ hiéu biét trung binh trong linh vuc nay ¢6 thé, phy thudc vao monome
dwoc chon va lugng twong dbi cia chung dé tao ra latec polyme theo sang ché, diéu

chinh hé 6n dinh dé dat dugc do 6n dinh dién giai theo sang ché.

Do ¢6 nhiéu yéu td anh hudéng dén d6 én dinh dién giai, viéc diéu chinh dugc
thuc hién tt nhét 1a béng cac thtr nghiém va thi nghiém sai sb. Nhung né c6 thé thuc
hién d& dang ma khoéng cin nd luc khéng phi hop nao bing phwong phap thir nghiém

do On dinh dién giai, nhu dugc bdc 16 trén.

Thudng xuyén khuyén khich thyuc hién bude polyme héa nhii twong bd sung véi
su ¢ mat cta chit dém va chét chelat hoa. Cac chit thich hop 1a, vi du, kim loai kiém
phosphat va pyrophosphat (chidt dém) va mubi kim loai kiém cua axit
etylendiamintetraaxetic =~ (EDTA) hodc axit hydroxyl-2-etylendiamintriaxetic
(HEEDTA) la chét chelat héa. Lurong chit dém va chét chelat héa thudng nam trong

khoang tir 0,001-1,0% khdi lugng, tinh trén tdng luong monome.

Hon nira, c6 thé c6 loi khi st dung chét chuyén mach (chit didu hoa) trong
budc polyme hoa nhil twong. Cac chit dic trung 13, vi du, hop chét lvu huynh hitu co,
nhu thioeste, 2-mercaptoetanol, axit 3-mercaptopropionic va C,;-C;, alkyl mercaptan,
n-dodexylmercaptan va t-dodexylmercaptan dugc wu tién. Lugng chat chuyén mach,
néu co, thuong nam trong khoang tir 0,05 dén 3,0% khéi luong, tét hon 1a tir 0,2 dén

2,0% khéi lugng, tinh trén téng khéi lugng clia monome st dung.

Hon nita, c¢6 thé ¢ loi ich néu dwa budc trung hoa mot phin vao quy trinh
polyme héa. Nguoi ¢é hiéu biét trung binh trong linh vuc nay sé& biét rd rang bang cach

lya chon thich hop thong sb nay, co thé dat duoc viéc kiém soat can co.

Céc thanh phan va chét phy gia khac khic nhau c¢6 thé dugc bd sung vao dé
diéu ché ché pham latec theo sang ché. Chit phu gia nhu vay bao gdm, vi du: chét
chéng bot, chét tao Am, chét lam dic, chét hoéa déo, chét don, chit nhudm mau, chét
phan tan, cht tdy tring quang, chét tao lién két ngang, chat gia tdc, chat chéng oxy
hoa, dioxit va chét chelat hoa kim loai. Chét chéng bot da biét bao gém dau silicon va
axetylen glycol. Chét tao 4m thong dung da biét bao gdm alkylphenol etoxylat, kim
loai kiém dialkylsulfosucxinat, axetylen glycol va kim loai kiém alkylsulfat. Chét lam
dic dic trung bao gdm polyacrylat, polyacrylamit, gdm xanthan, xenluloza bién ddi

hozc hat lam dic, nhu silica va dit sét. Chat hoa déo ddc trung bao gém dau khoang,
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polybuten 16ng, polyacrylat 1éng va lanolin. K&ém oxit 1a chit tao lién két ngang thich
hop. Titan dioxit (TiO,), canxi cacbonat va dit sét 1a chit don thuong dugc st dung.
Chét gia toc va chét gia toc thu cip da biét bao gbm dithiocarbamat nhu k&m dietyl
dithiocarbamat, kém dibutyl dithiocarbamat, k&m dibenyl dithiocarbamat, kém
pentametylen dithiocarbamat (ZPD), xanthat, thiuram nhu tetrametylthiuram
monosulfua (TMTM), Tetrametylthiuram disulfua (TMTD), tetraetylthiuram disulfua
(TETD), dipentametylenthiuram hexasulfua (DPTT), va amin, nhu diphenylguanidine
(DPQG), di-o-tolylguanidin (DOTG), o-tolylbiguanidin (OTBG).

Theo phuong 4n khéc ctia sang ché, latec polyme chira cac hat polyme latec (a)
va latec polyme chtra cac hat polyme latec (b) dugc duoc tao trude va sau dé ca hai
latec dugc két hop. Budc polyme hoa nhii twong dé didu ché latec duge tao trude bao
gdm polyme latec (a) va polyme latec (b) 1dn luot c¢6 thé duge tién hanh theo cach
gibng nhu dugc mo ta trén dé didu ché latec polyme latec (a) bao gdm tht ca cac

phuong an duoc bde 10.

Latec polyme theo sang ché c6 thé chira cac hat polyme latec (a) v6i lugng nim
trong khoang tir 50 dén 99% khdi luong, tét hon 1a tir 60 dén 98, t&t hon 1a tir 65 dén
97, tot nhat 1a tir 70 dén 96% khdi luong, tinh trén téng khdi lugng cia cac hat latec
trong ché phim va polyme latec ¢6 nhém chirc oxiran (b) vé6i lwong ndm trong khoang
tir 1 dén 50% khdi lugng, tot hon 1a tir 2 dén 40, t5t hon 1 tir 3 dén 35, tét nhét 1a tir 4
dén 30% khéi lugng, tinh trén téng khdi lugng cua cac hat latec trong ché phidm. Do
do, giéi han duéi ciia khdi luong cua cic hat polyme latec (a) c6 thé 1a 50% khéi
luong, hodc 55% khéi lugng, hodc 58% khéi lugng, hodc 60% khéi lugng, hodc 62%
khéi luong, hodc 63% khdi luong, hodic 64% khdi lwong, hodc 65% khéi luong, hodc
66% khéi luong, hoic 67% khdi lugng, hodc 68% khdi lugng, hodc 69 % khdi luong,
hoidc 70% khéi lwong, tinh trén tdng khdi luong ctia cac hat latec trong ché phdm. Gi6i
han trén cta khéi lwong cua cac hat polyme latec (a) c6 thé 1a 99% khéi luong, hoac
98% khdi lugng, hodc 97% khéi lugng, hodc 96% khdi lugng, hodic 95% khéi lugng,
hodc 94% khéi lugng, hodc 93% khéi luong, hodc 92% khéi lwong, hodc 91% khdi
luong, hodc 90% khdi lugng, hodc 89% khéi luogng, hodc 88 % khéi lugng, hodc 87%
khéi lugng, hodc 86% khdi lugng, hodc 85% khdi luong, hodc 84 % khdi luong, hodc
83% khdi lugng, hodc 82% khdi lugng, hodc 81% khdi lugng, hodc 80 % khéi luong,

tinh trén téng khdi lwong cta cac hat latec trong ché phdm. Gi6i han dudi cia khdi
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luong cia cac hat polyme latec (b) c6 thé 1a 1% khdi luong, hoac 1% khdi luong, hodc
1% khéi lugng, hodc 1% khdi lwong, hoic 5% khdi lwong, hoic 6% khéi lugng, hodc
7% khdi luong, hoac 8% khéi lugng, hodc 9% khoi luong, hodc 10% khéi lugng, hoac
11% khéi lugng, hodc 12% khéi luong, hodc 13% khéi lugng, hodc 14% khéi luong,
hodc 15% khdi lugng, hoic 16% khdi luong, hodc 17% khéi lugng, hodc 18% khéi
lugng, hodc 19% khdi luong, hoac 20% khéi lugng, tinh trén té)ng khéi lugng cua cac
hat latec trong ché phim. Gi6i han trén cia khéi luong cua cac hat polyme latec (b) co
thé 1a 50% khéi lugng, hodc 45% khéi luong, hodc 42% khéi luong, hodc 40% khébi
lugng, hodic 38% khéi luong, hoic 37% khéi lugng, hodc 36% khéi lugng, hodc 35%
khéi lugng, hodc 34% khdi lugng, hodc 33% khéi lugng, hodc 32% khdi lugng, hoac
31 % khéi lugng, hodc 30% khéi luong, tinh trén téng khéi lvong cla cac hat latec
trong ché pham. Nguoi ¢6 hiéu biét trung binh trong linh vuc nay sé& hiéu rang khoang
bat ky tao ra bdi gioi han dudi va giéi han trén da duoc néu & day 1a ndm trong pham

vi séng ché.

Pé diéu ché latec polyme theo sang ché, ciing c6 thé 12 hdn hop chira monome
khong bdo hoa chira etylen ctia polyme latec (a) dugc polyme hda véi su ¢c6 mat cia
céc hat polyme latec ¢6 nhém chirc oxiran (b) trong buéc polyme héa nhii trong gbc
tu do dé tao ra latec polyme thtr nhét, (vi du cac hat polyme latec c6 nhém chirc oxiran
(b) c6 thé c6 & dang hat mam) dé tao ra latec polyme thir nhét va latec polyme thir hai
bao gém céc hat polyme latec (b) duge dugce tao trude va sau do ca hai latec duoc két
hop, trong d6 polyme latec c6 nhém chic oxiran (b) ¢ trong budc polyme hoda
polyme latec (a) va latec polyme thir hai bao gém cac hat polyme latec (b) ¢ thé
gidng nhau va khac nhau. Cac quy trinh polyme héa nhil twong tuong tng dé tao ra
latec thir nhat va tht hai ¢6 thé duoc tién hanh theo cach giéng nhu dugc mé ta trén dé

diéu ché latec polyme latec (a) bao gbm tit ca cac phwong 4n bién dbi dugc boc 10.

Trong truong hop ndy, latec polyme theo sdng ché c6 thé chura cac hat polyme
latec (a) v6i lugng nam trong khoang tir 50 dén 99% khéi luong, tdt hon 1a tir 60 dén
98, tot hon 1a tir 65 dén 97, t6t nhat 1a tir 70 dén 96% khéi lwong, tinh trén tdng khéi
lwgng ctia cac hat latec trong ché phém ma diéu ché dugc véi su c6 mit cla cac hat
polyme latec ¢6 nhom chitc oxiran (b) v6i lugng 1a tir 0,01 dén 10, t&t hon 1a tir 1 dén
5 phan theo khéi luong tinh trén 100 phan theo khéi luong cia tbng monome khong

bado hoa chira etylen trong latec polyme (a) bao gdm cac thanh phan dé tao ra polyme

-33-



35286

latec ¢c6 nhom chirc oxiran (b) c6 trong budc polyme hoa polyme latec (a) va céc hat
latec chira nhém chirc oxiran thtr hai (b) véi lwong nim trong khoang tir 1 dén 50%
khéi lwgng, tot hon 1a tir 2 dén 40, t&t hon 1a tir 3 dén 35, t6t nhét 1a tir 4 dén 30% khéi

lwong, tinh trén tong khéi luong cta cac hat latec trong ché phim.

Gi6i han duéi cua lugng cia polyme latec ¢c6 nhém chire oxiran (b) dé diéu ché
latec thtr nhat do d6 c6 thé 1a 0,01, 0,05, 0,1, 0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0,9, 1,0,
1,1,1,2, 1,3, 1,4, 1,5, 1,6, 1,7, 1,8, 1,9, 2,0, 2,1, 2,2, 2,3, 2,4, hodc 2,5 phan theo khbi
luong. Gidi han trén cuia lugng nady c6 thé 12 10, 9, 8, 7, 6, 5,5, 5, 4,5, 4, 3,8, 3,6, 3,4,
3,3, 3,2, 3,1 hodc 3 phén theo khoi lvong. Nguoi co hiéu biét trung binh trong linh vuc
nay s& hiéu rang khoang bt ky tao ra bai gidi han dudi va gi6i han trén da duoc néu
trén 1a nim trong pham vi sang ché.

Do d6, gi¢i han duédi ctia khdi lugng ciia cic hat polyme latec (a) c6 thé 13 50%
khéi lugng, hoac 55% khéi luong, hodc 58% khéi lugng, hodc 60% khéi luong, hodc
62% khéi lugng, hodc 63% khéi lugng, hodc 64% khéi luong, hodc 65% khéi lugng,
hodc 66% khéi luong, hodc 67% khéi luong, hodc 68% khdi lwgng, hodc 69 % khi
lwong, hodc 70% khdi lugng, tinh trén tong khdi lwong ciia cac hat latec trong ché
phdm. Gi6i han trén cta khéi luong ciia cac hat polyme latec (a) c6 thé 12 99% khoi
luong, hoac 98% khdi luong, hodc 97% khéi lugng, hodc 96% khéi luong, hodc 95%
khéi luong, hodc 94% khéi lugng, hodc 93% khdi luong, hodc 92% khéi luong, hodc
91% khbi lugng, hodc 90% khéi lugng, hodc 89% khéi luong, hodc 88% khéi lugng,
hodc 87% khdi lwong, hodc 86% khéi lugng, hodc 85% khdi luong, hodic 84% khbi
lugng, hodc 83% khéi luong, hodc 82% khdi luong, hodc 81% khéi luong, hodc 80%
khéi lugng, tinh trén téng khéi lwong cia cac hat latec trong ché phdm. Gi6i han dudi
cta khéi lugng ciia cac hat polyme latec thtr hai (b) c6 thé 13 1% khéi luong, hodc 1%
khéi lwgng, hodc 1% khdi lugng, hodc 1% khdi lwong, hodc 5% khéi lwong, hodc 6%
khéi lugng, hodc 7% khdi lugng, hodc 8% khéi luong, hodc 9% khéi lugng, hodc 10%
khéi luong, hoac 11% khéi lugng, hoac 12% khdi luong, hoac 13% khdi luong, hoac
14% khéi lugng, hodc 15% khdi lwong, hodc 16% khéi lwong, hoic 17% khéi lugng,
hogic 18% khéi lugng, hoic 19% khéi lugng, hodc 20 % khéi lwong, tinh trén tdng
khéi lugng cua céc hat latec trong ché phém. Gi6i han trén cua khéi lugng cua céc hat
polyme latec thr hai (b) c6 thé 1a 50% khdi lwong, hodc 45% khéi lugng, hodc 42%
khéi lugng, hodc 40% khéi lugng, hodc 38% khéi lugng, hodc 37% khdi lwong, hodc
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36% khdi luong, hodc 35% khdi luong, hoic 34% khéi luong, hodc 33% khéi lugng,
hodc 32% khdi luong, hodc 31 % khoi lugng, hodc 30% khdi lugng, tinh trén téng
khéi luong ciia cac hat latec trong ché pham. Ngudi c6 hiéu biét trung binh trong linh
vuc ndy s& hiéu rang khoang bat ky tao ra bai gidi han dudi va gidi han trén da duogc

néu trén la ndm trong pham vi sadng cheé.

Ché phim latec hdn hop dé sin xuét vat dung duoc diic kiéu nhung:

Latec polyme theo sang ché 1a dic biét thich hop cho cic quy trinh duac kiéu
nhung. Do dd, theo m¢dt khia canh cta sang ché, latec polyme dugc diéu ché dé tao ra
ché phim latec polyme c6 thé héa cung c6 thé st dung truc tiép trong céc quy trinh
dic kidu nhung. Dé dat dugc cac dic tinh clia mang vat Iy tdt c6 thé sin xuit hang
loat, khuyén khich diéu chinh d6 pH cta ché phdm latec polyme hdn hop bing chét
didu chinh pH dé do pH nim trong khoang tir 7 dén 11, t&t hon 12 8 dén 10, t&t hon 14
9 dén 10, dé nhing dé tao ra gang tay ding mét 1an moéng. DE tao ra céc ging tay tai
st dung trg luc va/hodc khong trg luc, khuyén khich diéu chinh d6 pH cua ché phém
latec polyme hdn hop bang chét didu chinh d6 pH 1a ndm trong khoang tir tir 8 dén 10,
t6t hon 1a tir 8,5 dén 9,5. Ché phdm latec polyme hdn hop chira latec polyme theo sang
ché, tiy chon chét didu chinh do pH, t&t hon 1a amoniac hodc hydroxit kiém va tiy
chon céc chét phu gia thong dung duge sir dung trong cac ché pham nay duoc chon tir

chit chéng oxy hoa, chit nhuém mau, TiO,, chit don va chét phan tan.

Theo cach khéc, thay vi tao ra latec polyme theo sang ché, latec polyme chua
polyme latec (a) nhu xac dinh & trén ciing c6 thé dugc diéu ché theo cach gidng nhu
dwoc mo ta trén day va trong hodc sau budce diéu ché, latec polyme chira polyme latec
¢6 nhom chtrc oxiran (b) nhu xéc dinh trén day duoc bd sung vao dé tao ra ché phém
latec hdn hop theo sang ché. Ngoai ra, latec polyme chira polyme latec ¢6 nhém chire
oxiran (b) nhu xé4c dinh trén c6 thé dugc didu ché theo cach gibng nhu duge mé ta trén
day va trong hodc sau budc didu ché, latec polyme (a) nhu xac dinh trén duoc bd sung
vao dé tao ra ché pham latec hdn hop theo sang ché. T4t nhién, tit ca cac phuong an
bién ddi ddi véi polyme latec (a), polyme latec ¢6 nhém chirc oxiran (b) va cac khéi
lugng twong dbi tinh trén lwong tdng polyme latec nhu duge md ta trén c6 thé duoc sir

dung.
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C6 thé bd sung hé Iuu hoa thong dung vao ché pham latec polyme hdn hop theo
sang ché dugc st dung trong quy trinh dic kiéu nhung, nhu lwu huynh két hop véi
chét gia téc, nhu thiuram va carbamat va kém oxit dé khién n6 c6 thé hoa cing. Theo
cach khéac hoac ngoai ra, thanh phﬁn lién két chéo nhu, vi du, cation da hoa tri hodc
céc hop chét hiru co da chire khac thich hop dé cho phan tng véi nhém chire trén hat
latec dé thu duoc sy lién két héa hoc chéo ¢ thé duge bd sung vao. Nhung dac biét co
lgi theo séang ché néu c6 thé tranh hoan toan dwgc hé luu hoéa luvu huynh va chit tao
lién két ngang, va latec polyme hdn hop theo sang ché van cé thé hoa ctimg dé tao ra
vét dung duoc duc kiéu nhung c6 d6 bén kéo cing yéu ciu.

Trong mét s6 tmg dung cong nghiép niang nhu gang tay céng nghiép, cé thé
thuén loi néu st dung, ngoai dic tinh ty lién két chéo cua latec polyme theo sang ché,
hé luu hoa luu huynh théng dung nhu dugc mé ta trén ddy nhim lam ting hon nita do

bén co hoc cua vat dung dugce dac ki€u nhing.

Phuong phép tao ra vat dung duoc dic kiéu nhiing:

Trong phuong phéap dé tao ra vat dung latec dugc duc kiéu nhiing theo sang ché,
dAu tién, khudn c6 hinh dang mong mubn cua vat dung thanh phidm dugc nhing vao
trong bdn 1am dong tu chira dung dich chira mubi kim loai. Chét dong tu thuong dugce
sir dung 1a dung dich trong nuéc, rugu hodc hén hop cua nd. Vidu cu thé vé chat dong
tu, mubi kim loai c6 thé 1a halogenua ctia kim loai nhu canxi clorua, magie clorua, bari
clorua, k€m clorua va nhdm clorua; nitrat cia kim loai nhu canxi nitrat, bari nitrat va
kém nitrat; sulfat cia kim loai nhu canxi sulfat, magie sulfat, va nhom sulfat; va mudi
axit axetic nhu canxi axetat, bari axetat va kém axetat. T6t nhit 13 canxi clorua va
canxi nitrat. Dung dich chét dong tu c¢6 thé chira cac chit phu gia dé 1am tang tinh tao

4m cua dung dich chit dong tu.

Sau d6, khuén dugc l4y ra tir bon va tuy chon sdy. Khuén xir ly theo cach nay
sau d6 dugc nhiing vao trong ché phim latec hdn hop theo sang ché. Bang cach do,
mang méng latec duge lam d6ng tu trén bé mit ctia khudn. Cach khac, ciing c6 thé thu
duoc mang latec bing nhiéu budc nhung, cu thé 13 hai buée nhing lién tiép.

Sau d6, khudn duogc l4y tir ché phim latec va tiiy chon nhiing trong bdn nuée dé

chiét, vi du, cac thanh phén phén cuc tu ché phém va rira mang latec da dong tu.

Sau d6, khudn dugc phu latec tity chon dugc sdy & nhiét do dudi 80°C.
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Cuéi ciing, khudn dugc phu latec dwoc xir Iy nhiét & nhiét dd nam trong khoang
tir 40-180°C dé thu duoc dic tinh co hoc mong mudn cho san phdm mang cubi cung.
Sau d6, mang latec cubi cling dugc Iy ra tir khudn. Qua trinh xir Iy nhiét s& phu thudc
vao nhiét do va thuong nim trong khoang tir 1 dén 60 phut. Nhiét d6 cang cao, yéu cu
thoi gian xir 1y cang ngan.

Céc tac gia sang ché ngac nhién phat hién ra ring quy trinh ddc kiéu nhing c6
thé dugc thuc hién c¢6 tinh kinh té hon khi st dung latec polyme theo sang ché. Cu thé,
phat hién ra ring khoang thoi gian giita tao ra ché phdm latec hdn hop theo sang ché
va tién hanh budc duc kiéu nhung (thoi gian hoa cing) ¢6 thé duge giam dang ké dén
180 phut hodc it hon, so v6i hop chét tao ra tir latec chudn can thoi gian hoa ctng 13

trén 180 phut.

Ngodi ra, tac gia sing ché phat hién ra ring nhiét do trong budc xir Iy nhiét c6
thé giam dang ké xudng nim trong khoang tir 40°C dén thap hon 120°C ma khong lam
hai gi dén dic tinh co hoc ciia san pham duoc diac kiéu nhung cudi cing. Cac latec
thong dung doi hoéi nhiét do 1a 120°C va cao hon dé dat dugc dic tinh co hoc mong
muén. Do d6, khi str dung latec polyme theo sang ché, quy trinh duc kiéu nhung tiéu

t6n it thoi gian hon va it nang lwong hon, khién cho né kinh té hon.
Theo sang ché, do d6 duoc vu tién 1a
- trong budc diéu ché (a)

(1) latec polyme theo sang ché duoc didu ché bang cach diéu
chinh d6 pH dén khoang tir 7 dén 12, t6t hon 1a tir 7,5 dén 11, tét hon la

tir 8 dén 10 va tiy chon bang cach bd sung ZnO; hodc

(i)  latec polyme chtra cac hat polyme latec (a) nhu xac dinh
trén dugc diéu ché béng cach diéu chinh do pH dén khoang tur 7 dén 12,
tdt hon 1a tir 7,5 dén 11, t6t hon 1a tir 8 dén 10, va tuy chon béng cach bd
sung ZnO va sau dé bd sung cac hat polyme latec dugc tao trudce (b) nhu

xac dinh trén; hodc

(II)  latec polyme chira cac hat polyme (b) nhu xac dinh trén
day duoc diéu ché bang cach diéu chinh do pH dén khoang tir 7 dén 12,
t6t hon 1a tir 7,5 dén 11, t6t hon 14 tir 8 dén 10, va tuy chon bd sung ZnO
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va sau d6 bd sung cac hat polyme latec dugc tao trude (a) nhu xac dinh
trén; va
ché pham latec hdn hop thu duoc theo cach d6 khéng c6 chét Iuu hoa luu
huynh va chit gia tdc Ivu hoa luu huynh dugc hoan thién trong dudi 180 phut,
t6t hon 1a tir 10 phat dén 150 phut, t&t hon 1a tir 20 phut dén 120 phut, tdt nhat
1a tir 30 phut dén 90 phut trude khi si dung trong budc nhing d); va/hoac
- trong budc xtr ly nhiét h) khuoén da dugc phu latec duge xir ly
nhiét & nhiét do tir 40°C dén nhod hon 120°C, tét hon 1a tir 60°C dén 100°C, t6t
hon 1a tr 70°C dén 90°C.
Mang latec polyme dugc xir Iy nhiét cudi ciing c6 do bén kéo it nhit khoang 7
MPa va d¢ gidn khi dat it nhat khoang 300%, t&t hon 12 d6 bén kéo it nhit khoang 10
MPa, do gidn khi dut it nhat khoang 350%, t6t hon 1a d6 bén kéo it nhit khoang 15
MPa va do gian khi dut it nhat khoang 400% va tham chi t&t hon 13 d bén kéo it nhét
khoang 20 MPa va d6 gian khi dut it nhat khoang 500%. Céc dic tinh co hoc dugc do
theo ASTM D412.

Hon nita, c4c tac gia sang ché ngac nhién phét hién ra rang vét dung duoc duc
kiéu nhung tao ra boi latec polyme theo sang ché thé hién do bén dung mdi vuot troi
chua timg c6 cho dén nay, ma khién cho latec polyme theo sang ché 1a dac biét thich
hop dé san xuat gang tay cong nghiép.

Quy trinh nay c6 thé dugc sir dung cho vét dung latec bét ky co thé duge san
xuét bai quy trinh duc kiéu nhiing da biét trong linh vuc nay.

Sang ché dic biét co thé ap dung voi cac vat dung latec dugc dtc kiéu nhing
dugc chon tir thiét bi cham séc stre khoe, nhu ging tay phiu thuat, ging tay kiém tra,
bao cao su, dng thong hodc tit ca cac loai gdng tay cong nghiép va gang tay gia dung.

Hon nita, latec polyme theo sang ché ciing c6 thé duoc st dung cho mang bao
va tim nén, t6t hon 14 nén vai. San phim thich hop thu dugc bang cach nay 14 céc ging
tay tro luc bing vai.

Séng ché s& dugc minh hoa c¢6 vién dan cac vi du sau.

Vi du thwe hién siang ché

Xac dinh thong sé vat 1y:
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Céc hé phén tan c6 didc trung bdi viéc xéc dinh téng ham luong rin (TSC), d6
pH, do nhét (Brookfield LVT) va c& hat trung binh-z. Hon nita, ging tay hodc mang

thanh phém dugc kiém tra do bén kéo cang, do bén va do thAm dung mdi.
Xéc dinh tdng ham luong rin (TSC):

Viéc x4c dinh tbng ham lugng rén 13 dya trén phuong phép trong luc. 1 — 2g hé
phan tan dugce cén trén can phén tich vao trong dia nhom trai nhya. Pia nay dugc bao
quan trong 1 gio & 120°C trong 16 khéng khi tudn hoan cho dén khi dat dugc khéi
lugng khong ddi. Sau khi 1am mat dén nhiét d6 phong, khéi luong cudi cung dugc xac

dinh lai. Ham lugng rén duoc tinh nhu sau:

g ] O —— maa, = khdi lugng ban dau,
100% Mg, Mes = khoi luong sau khi

7
A

sy

Xéc dinh d¢ pH:

D6 pH dugce x4c dinh theo DIN ISO 976. Sau khi hi€u chinh 2 diém béng dung
dich dém, dién cuc cua may do do pH Schott CG 840 dugc nhing trong hé€ phan tan &
23°C va gi4 tri khong d6i trén man hinh hién thi duoc ghi lai 1a gia tri do pH.

Xac dinh d0 nhot:

Do nhét duge xac dinh & 23°C bang may do dd nhét Brookfield LVT. Khoang
220ml chét 16ng (da dudi bong bong khi) duoc nap vao trong cbc ¢6 mod 250ml va truc
d& ctia may do do nhét dugc nhiing vao dén diém danh ddu. May do do nhdt sau dé
dugc bat 1én va sau khoang 1 phut, gia tri dugc ghi lai cho dén khi n6 6n dinh. Gi6i
han dd nhét xac dinh viée chon truc do va tdc do quay va hé s6 cua gid tri ghi lai dé
tinh toan dd nhét. Thong tin vé truc do va sb vong trén phut duge thé hién trong diu

ngodc trong Bang 1.
Xéc dinh ¢& hat (PS):

Co hat trung binh-z duoc do bing Malvern zetasizer nano S (ZEN 1600) st
dung k¥ thuat phan tan énh sdng dong hoc. Miu latec dugc pha lodng véi nuée khir

ion dén murc duc nhu mod td trong hudng dan va chuyén vao trong 6ng cuvet thir
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nghiém. Ong cuvet duoc tron nhe dé lam mau dong nhat va ong cuvet dugc dat vao

trong thiét bi do. Gia tri duoc ghi lai la c¢& hat trung binh-z.
Xac dinh do bén kéo cing:

Do bén kéo cang ciia ging tay hodc mang thanh phdm duogc kiém tra theo quy
trinh kiém tra ASTM D412. Mau hinh qua ta 6mm Loai C dugc cat tir phén gan ban
tay clia ging tay hodc mang diéu ché dugc tir mdi hop chit latec; miu chua 3o hoa
dugce dua dén trang thai 23 + 2°C va 50 + 5% do 4m tuong d6i trong 24 gid trude khi
thir nghiém trén may do stc cing Hounsfield HK10KS duoc lip dung cu do d6 gian
H500LC. D6 day ctia mang (mm) dugc do bang thude do d6 day (cung cép bsi Sylvac,
mau, Studenroth, Loai 12,5mm/ 0,001; gia tri day cla mang dic trung nim trong
khoang tir 0,050— 0,060 mm + 0,002). D6 bén kéo ghi dugc twong Gmg véi Gmg suit
kéo tdi da xac dinh duoc khi kéo cing miu dé dut. Do gidn t6i han twong Gng véi do

gian ma tai dé xay ra sy dut.
Xéc dinh do bén:

Giang tay duoc dua dén trang thai trong phong khi hau 23°C (£2) & do 4m 50%
(% 5) tuong dbi trong 16 gid trude khi xac dinh. Ging tay duoc kiém tra duge cét bing
kéo theo dudng thang tir chac gitta ngén tré va ngon gitra dén duong vong gang dudi
ngoén cai. Viée cit miu ngdn tay cai va ngon tay duoc gitt doc theo mép ngoai dén
diém & dau ngon cai. Mau nay duoc dé ho va ddu ngon tay tré duge gin vao trong vAu
cap trén cua thiét bi kéo va tha tu dong va kep duogc dong lai. Ving dudi ciia miu
duoc gin giita cac vau cip o kep dudi va kep duoc déng lai. Phan “canh” tu do cua
miu dugc gan v6i thanh bén cua thiét bi kiém tra bing cach st dung bang bao vé bé
mat. Thiét bi kiém tra dugc dat vao trong cdc c6 mé chira dung dich axit xitric trong
nudc & do pH= 4 sao cho day trling gifta ngoén trd va ngdn céi dugc nhing hoan toan
trong dung dich axit trong nuéc. Thiét bi kiém tra duoc dat & mirc 0 (0) va thir nghiém
duoc bat dau. Thir nghiém duge tién hanh & 25°C. Viée do dimg lai tu dong khi méu
bi dat va s chu ky can dé dat dén diém dut dugc ghi lai. Thtr nghiém nay dugc lap lai
5 1an dé cho phép tinh gia tri trung binh, trong d6 st dung dung dich axit xitric trong
nude méi cho mdi lan thir nghiém. D6 bén ghi duge (theo phut) twong tmg véi sb chu
ky trung binh (s6 chu ky trung binh cin dé 1am mAu dat gdy) chia cho 267 (tong sb

chu ky trong mot gio) va nhan véi 60. Thi nghiém dung lai sau 5 gio.
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X4c dinh d6 thAm dung moi:

D6 thdm dung modi dugc thir nghiém trén giang tay thanh phdm phu hop véi
phuong phép thtr nghi€ém phu hgp véi EN 374-3. Axeton dugc st dung lam dung mdi
thir nghiém hitu co. Cac miu dugc cit (duong kinh 50mm) & phan gan ban tay. Mang
can kiém tra phai khong c6 vét trén bé mit hodc 18 bét ky. P day mang dugc do & 5
vi tri khdc nhau va d¢ day trung binh dugc ghi lai. D¢ day mang (mm) dwogc do béng
thuéce do dd day (cung cép boi Sylvac, mau, Studenroth, Loai 12,5mm/0,001; gi4 tri 46
day mang dic trung ndm trong khoang tir 0,050-0,060mm = 0,002). D6 thdm dung
mdi dugc x4c dinh qua thoi gian thing (BTT) (phut): BTT dugc do dugc bing cach str
dung QUMAT 401 véi FID. Trong thoi gian thir nghiém, mau dugce kep vao hop véi
dong khi ga khong ddi & téc d6 200ml/phit. Miu dugc ¢ dinh trong budng thir
nghiém. Dung m6i hitu co dugc &p dung véi vi tri bén ngoai va thoi gian dugc do,
thyc hién viéc nay dé phat hién héa chit & mat trong. Thiét bi phét hién 12 thiét bi phat

hién ddt ion hoa (FID- flame ionization detector) bang hydro 14 khi dét.

Céc ky hiéu viét tit sau day dugc st dung trong phan Vi du thuc hién séng ché:

BA = n-butyl acrylat

MMA = metyl metacrylat
MAA = axit metacrylic

B = butadien

ACN = acrylonitril

GMA = glyxidyl metacrylat
tDDM = tert dodexyl mercaptan
Na,EDTA = mudi tetra natri clia axit etylendiaminetetraaxetic
tBHP = tert. butyl hydroperoxit
TSC = tdng ham luwong rin

PS = cO hat

Sau day, tat ca cac phan va phan tram 12 tinh trén khéi lwong trir khi dwoc néu

cu thé khac.

-41-



35286

Vi du diéu ché 1 (Latec 1-3)

Binh phan tng 2L 6 c¢b duge ldp khdp véi binh ngung hdi luu, may khudy c6
lui gat va phan tir nhiét dién duoc dit trong bd didu chinh nhiét Lauda Proline P 26
v6i thiét bi kiém soat nhiét d6 duoc nap natri lauryl sulfat véi lugng 1a 2,9 phén theo
khéi lwong hoa tan trong nude véi lwong 13 123 phin theo khéi lwong so v6i monome
v6i lugng 1a 100 phan theo khéi lugng va gia nhiét dén nhiét do 80°C. 0,23 phan theo
khéi lwgng ctia amoni peroxodisulfat (dung dich 4% trong nuéc) duoc bd sung vao
thanh timg phin chia nhé. Sau 5 phut, 100 phdn monome nhu chi ra trong Béang 1
(lugng monome dugc dua ra theo phin theo khéi luong) cing véi 0,37 phin natri
lauryl sulfat theo khdi lwong 1a hoa tan trong 105 phan nudc theo khéi lwong dugce bd
sung vao trong thoi gian 2 gid. Sau khi bd sung monome, nhiét d6 duoc duy tri &
80°C. Viéc polyme hoa dugc duy tri cho dén khi mirc chuyén héa 1a 99%. Hén hop
phan tmg dugc 1am mat dén nhiét do phong va rdy ra mang loc (90um). Pic diém cua

latec dugc tom tit trong Bang 1.
Vi du diéu ché 2 (Latec 4-7)

Noi hdp ap luc bang thép khong ri dugc xit khi nito duoc nap natri dodexyl
benzen sulfonat v&i luong 13 2,0 phan theo khdi lugng 14 hoa tan trong nudce véi luong
185 phén theo khdi lugng so véi monome véi lugng 100 phin theo khéi luong va gia
nhiét dén nhiét d6 70°C. tDDM véi lugng 0,1 phan theo khéi lwong 13, Na,EDTA v6i
lwong 0,05 phan theo khéi lwong va axit metacrylic v6i luong néu trong Bang 1 dugc
b6 sung vao mirc nap ban diu. Amoni peroxodisulfat véi luong 0,7 phén theo khéi
lwong (dung dich 12% trong nuéc) duwoc bd sung vao thanh timg phan chia nho. Sau
do6 butadien, acrylonitril véi lugng duge néu trong Bang 1 va dung dich chira natri
dodexyl benzen sulfonat véi lugng 5,0 phan theo khéi lugng hoa tan trong nudc véi
lwong 50 phan theo khéi lwong duge bd sung vao trong thoi gian 4,5 gid. Viée bd sung
GMA véi lugng dugc néu trong Bang 1 bat diu sau 2 giv va bd sung trong khoang
thoi gian 2,5 giod. Sau khi bd sung monome, nhiét d6 duoc duy tri & 70°C. Viéc
polyme héa dugc duy tri dén khi mac chuyén héa 1a 99%. Monome du dugc loai bd
biang cach chung cit chan khéng & 60°C. Hon hop phan tng duoc lam mat dén nhiét
do phong va rdy qua mang thiét bi loc (90um). Dic diém cua latec hdn hop tom tét

trong Bang 1.
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Vidu 1 (so sanh)

Synthomer X6810, tiéu chudn thuong mai tir Synthomer Sdn. Bhd, Malaysia,
duogc téng hop bdi 2 phr kém oxit va 1,5 phr titan dioxit. Hop chét nay duoc khudy
trong 3 gio va sau d6 nhung & gia tri pH thu duoc 1a 8,2 va téng ham lwong rén thu
dugc. Viéc nhiing duoc thuc hién thi cong. Gang tay 16t duoc 1dng khit vao khudn duc
va khuon duc duge didu hoa trong 10 ¢6 khong khi tudn hoan & 50°C. Khudn duc dugc
nhing vao trong hop chit dén phan gdc ctia ngén tay ma khong ngdm va rat ra. Sau
do, né dugc dé rdo trong 5 phit va 14t (ngén tay Ién trén) trong 30 gidy & nhiét dod
phong. Khuon dic dugc nhing vao trong hop chét 1an nita ¢én mirc yéu ciu va rut ra
ma khéng ngam. Khudn dac duoc dé cho réo trong 3 phut, sau d6 14t (ngén tay & trén)
trong 10 gidy & 25°C. Sau d6, khudn dic c6 ging tay dugc nhung trong dung dich
canxi nitrat (10% khdi lugng/khdi lwgng) véi thoi gian ngdm thap nhat. Viéc héa cimg
duoc thuc hién ¢ 90°C trong 10 phut, sau d6 1a 120°C trong 30 phit. Cudi cing, ging

tay da hoa cing dugc g ra thu cong khéi khuodn duc.
Vi du 2 (so sanh)

Synthomer X6810 dugc tron véi Latec 1 (ty 1é tron 80:20 theo 4m lugng) va

diéu ché theo mé ta ctia Vi du 1.
Vidu3

Synthomer X6810 dugc tron vai Latec 2 (ty 1€ tron 80:20 theo Am luong) va

diéu ché theo mo ta ctia Vi du 1.
Vidu 4

Synthomer X6810 dugc tron véi Latec 3 (ty 1€ trdn 80:20 theo Am lugng) va

dieu ché theo mo ta cia Vidu 1.

Ging tay thu dugc dugc thir nghiém d6 thdm dung méi. Két qua dugc tom tit

trong Bang 2.

Bang 2: D6 thdm dung moi

Vidul Vidu?2 Vidu3 Vidu4
(so sanh) (so sénh)
Synthomer X6810 100 80 80 80
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Latec 1 0 20 0 0
Latec 2 0 0 20 0
Latec 3 0 0 0 20
b day mang [mm] | 1,55 1,47 2,02 1,79
Do thdm axeton |2 4 13 9
[phit]

Chuan héa do day | 1,29 2,72 6,45 5,03
mang [phit]/[mm)]

Vidu 5 (so sanh)

Latec 1 v6i lugng 1 2 phan theo khdi lugng (tinh trén polyme rén) va nudc véi
luong 13 80 phin theo khdi lugng (tinh trén 100 phdn monome theo khéi lwong chira
Latec 1) duoc bd sung vao ndi hép ap suét dugc xit nito va sau do gia nhiét dén 30° C.
Sau d6, Nay;EDTA véi luong 14 0,01 phan theo khdi luong va Bruggolite FE6 cé tiur
Briiggemann Chemical Asia Ltd. véi lwong 1a 0,005 phin theo khéi lwong hoa tan
trong nuéc v6i lugng 1a 2 phan theo khéi luong duoc bd sung vao, sau do tert butyl
hydroperoxit (tBHP) v&i lugng 14 0,08 phan theo khdi lwong hoa tan trong nudc véi

lwong 1a 2 phan theo khéi lugng.

Sau d6, monome dugc bd sung vao véi tDDM trong khoang thoi gian 5 gio
(acrylonitril v6i lugng 12 30 phén theo khéi lugng, butadien v&i lwong 1a 62 phin theo
khdi lwong, axit metacrylic véi lwong 13 6 phén theo khéi luong duoc pha loang véi
nude véi lugng 1 10 phan theo khdi lwong va tDDM vdéi lugng 13 0,6 phan theo khéi
lugng). Trong khodng thoi gian 10 gio, natri dodexyl benzen sulfonat véi lwong 13 2
phan theo khdi luong, tetra natri pyrophosphat véi lugng 12 0,2 phan theo khéi lugng
va nudc v6i lugng 1a 22 phan theo khdi lwong dugc b sung vao. Luong nap chit déng
hoat héa Bruggolite FF6 v&i lugng 14 0,13 phén theo khéi luong trong nude véi luong
1a 8 phan theo khéi luong duoc bd sung vao trong 17 gio. Phan hoat hoa sau tBHP véi
lwong 12 0,08 phan theo khdi lugng duge hoa tan trong nudc v6i luong 1a 4 phan theo
khéi lugng duge bom thanh hai phin chia (mdi phan 50%) sau 10 va 17 gi¢. Nhiét do
duoc duy tri & 30°C dén khi muc chuyén héa 1a 95%, thu dugc tbng ham luong rén 1a

45%. Viéc polyme hoéa dugc dimg lai ngay bing cach bd sung dung dich 5% trong
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nude cia dietylhdroxylamin véi lugng 0,2 phan theo khdi lugng. P pH duoc didu
chinh bang kali hydroxit (dung dich trong nuéc 5%) dén d6 pH 7,5 va monome du
dugc loai bing cach chung cit chan khong & 60°C. Chéit chéng oxy héa Wingstay L
Loai v6i lugng 1a 0,5 phan theo khédi luong (hé phan tan trong nudc 60%) dugc bd
sung vao latec thd va do pH duoc diéu chinh dén 8,2 bang cach bd sung dung dich 5%

kali hydroxit trong nudc.

; Latec thd dugc diéu ché véi 1,0 phr ké€m oxit va 1,0 phr titan dioxit. B9 pH
dugc diéu chinh dén 10,0 bang cach bd sung dung dich 5% amoni hydroxit trong nudc.
Cubi ciing, hop chit nay duoc pha loang dén tdng lwong chat rén 1a 18% khdi luong va

sau d6 dugc hoa cimg bang cach khudy lién tuc & 25°C trong 16 gio.

Viéc nhung duoc thyc hién bang may nhung khudn va véi khudn ging tay cé
ngon tay c6 van va gan ban tay min. Khuén da rira bang dung dich chit hoat dong bé
mat dugc gia nhiét dén 55 - 60°C va sau d6 nhung vao trong dung dich chit dong tu

chira dung dich trong nudc chira canxi nitrat 18% khéi lwong & 60°C trong 1 gidy.

Sau d6, khuon dugc dat vao trong 10 bat & 75°C trongl5 phut. Sau 46, khudn
da gia nhiét (nhiét do 55 - 65°C) dugc nhing véao trong ché pham latec polyme c6 thé
hoa cling twong ung bang cach dua khudn di chuyén xubng vao trong latec hdn hop
trong 7 gidy cho dén khi dat dugc muc mong mudn (muc vong gang), gitt khuon &
murc ndy trong 5 gidy, sau d6 di chuyén 1én trén khuén nay trong 7 gidy. Khuén dic
dugc nhung latec sau d6 dugc gel hoa trong 10 trong 1 phut & 100°C. Sau khi gel hoa,
sy ubn mép & vong ging tay dugc thuc hién thu cong va sau do gang tay dugc tiy
trong nudce trong 1 phut & 60°C. Khuodn sau d6 duge hoa cirng & 120°C trong 20 phut.
Cudi ciing, gang tay da hoa cimg dugc g ra tha cong khoi khudn va thir nghiém do

bén kéo cing va do bén.
Két qua duoc bao cdo trong Bang 3.
Vi du 6 (so sanh)

Vi du 5 duoc lap lai ngoai trir viéc hop chit monome b sung vao la acrylonitril
v6i lugng 1a 29,5 phan theo khdi lwong, butadien véi luong 13 61,5 phdn theo khéi

lwong, axit metacrylic v&i lugng 12 6 phan theo khéi lugng duoc pha lodng véi nude
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v6i lugng 1a 10 phan theo khdi lwong va GMA vé6i luong 12 1 phén theo khéi lugng.

Két qua dugc bio céo trong Bang 3.
Vidu 7 (so sénh)

Vi du 5 dugec ldp lai ngoai trir viéc hop chit monome bd sung vao la acrylonitril
voi luong la 28,5 phén theo khéi lvong, butadien véi lugng 1a 61 phén theo khbi
lugng, axit metacrylic véi lugng 13 6 phan theo khdi lugng dugc pha lodng véi nuée
v6i lugng 12 10 phan theo khéi lugng va GMA véi luong 14 2,5 phin theo khéi luong.

Két qua duoc bao céo trong Bang 3.
Vidu 8 (so séanh)

Vi du 5 dugc ldp lai ngoai trir viéc hop chit monome bd sung vao la acrylonitril
voi luong 1a 27,5 phén theo khéi lugng, butadien véi lugng [a 59,5 phén theo khdi
luong, axit metacrylic v6i lugng 12 6 phan theo khéi lugng dugc pha lodng véi nude
v6i lugng 14 10 phan theo khéi lugng va GMA véi luong 1a 5 phén theo khéi luong.
Két qua duoc bao céo trong Bang 3.

Vidu 9 (so sénh)

Vi du 5 duoc ldp lai ngoai trir viéc hop chit monome b sung vao la acrylonitril
v6i lugng 1a 25 phan theo khéi lwong, butadien v6i lugng 1a 57 phén theo khdi luong,
axit metacrylic v6i lugng 1a 6 phan theo khdi lugng dugc pha lodng véi nude véi
lwong 12 10 phan theo khdi lugng va GMA véi luong 1a 10 phan theo khéi lvong. Két
qué dugc bdo céo trong Bang 3.

Vidu 10

Vi du 5 dugc lap lai ngoai trir viéc Latec 4 vai lugng 1a 2 phﬁn theo khdi lugng
(tinh trén polyme rin) va nudc véi lugng 14 80 phén theo khdi lugng (tinh trén 100
phéan theo khdi lvong monome bao gdm Latec 4) duoc bd sung vao ndi hdp duoc xit
nito va sau d6 gia nhiét d&én 30°C. Két qua dugc béo céo trong Bang 3.

Vidu 11

Vidu 5 duoc 1ap lai ngoai trir viéc latec tho trong Vi du 5 duoc tron véi Latec 5

dé c6 1 phan theo khdi lwong 14 GMA (tinh trén 100 phan theo khéi luong 1a tbng

-47-



35286

lwong monome) trong hdn hop va khudy trong 1 gio & nhiét d6 phong trude khi didu

ché. Két qua dugc bdo cdo trong Bang 3.
Vidu 12

Vidu 5 duge ldp lai ngoai trir viéc latec thd trong Vi du 5 dugc trdn véi Latec 6
dé& c6 1 phin theo khdi luong 12 GMA (tinh trén 100 phan theo khéi lugng 1a téng
lwrong monome) trong hdn hop va khudy trong 1 gio & nhiét d6 phong trude khi didu

ché. Két qua dugc bao cdo trong Bang 3.
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Vidu 13 (so sanh)

Latec mdm khong c6 oxiran véi luong 12 2 phén theo khdi lwong (tinh trén
polyme rén) (c& hat trung binh 36nm) va nuéc véi luong 1a 80 phan theo khéi lugng
(tinh trén 100 phin theo khéi lvgng monome bao gdm latec mam) dugc bd sung vao
ndi hap duoc xit nito va sau d6 gia nhiét dén 30°C. Sau d6, Na,EDTA véi lugng 1a
0,01 phén theo khéi lugng va Bruggolite FF6 v&i lugng 1a 0,005 phan theo khdi lugng
dugc hoa tan trong nude véi luong 1a 2 phin theo khéi luong duge bd sung vao, sau
d6 tBHP véi luong 1a 0,08 phan theo khéi luong hoa tan trong nuéc véi lwong 1a 2
phén theo khéi luong. Sau d6, monome duge bd sung clng véi tDDM trong khoang
thoi gian 5 gid (acrylonitril v6i luong 13 30 phén theo khdi lwong, butadien véi lugng
1a 62 phan theo khéi lwong va axit metacrylic v6i luong 1a 6 phan theo khéi luong
duoc pha lodng v6i nude véi luong 1a 10 phan theo khéi lugng). Trong khoang thoi
gian 10 gio, natri dodexyl benzen sulfonat v6i luong 1a 2 phan theo khdi luong, tetra
natri pyrophosphat véi luong 1a 0,2 phan theo khéi lwong phén theo khdi lugng va
nude véi lugng 12 22 phin theo khéi lvgng nude dugc bd sung vao. Nap chat dong
hoat héa gdm Bruggolite FF6 v6i lugng 13 0,13 phan theo khéi lwgng trong nuée véi
lugng 12 8 phan theo khéi lugng dugc bd sung vao trong 17 gid. Bude sau hoat hoa
tBHP v6i luong 12 0,08 phin theo khéi lugng duge hoa tan trong nude véi lugng 12 4
phn theo khéi lugng dugc bom vao thanh hai phan chia (mdi phan 50%) sau 10 va 17
gid. Nhiét do duoc duy tri & 30°C dén khi ty 1& chuyén hoa 1a 95%, tao ra tong ham
lugng rén 13 45%. Su polyme hoa dugc dirng ngay bang cach bd sung dung dich trong
nuéce dietylhdroxylamin 5% vé6i lugng 12 0,2 phan theo khdi luong. D6 pH dugc didu
chinh bang kali hydroxit (dung dich 5% trong nuéc) dén do pH =7,5 va monome du
duoc loai bang cach chung cit chan khong & 60°C. Chit chdng oxy héa Wingstay L
Loai v6i luong 1 0,5 phan theo khdi luong (hé phéan tdn 60% trong nuéc) duge bd
sung vao latec thd va do pH duge diu chinh dén 8,2 bang cach bd sung dung dich kali

hydroxit 5% trong nudc.
Latec trong Vi du 13 dugc diéu ché theo ba cich sau déy:

a) Latec trong Vi du 13 dugc diéu ché béi 1 phr Kém oxit, 0,8 phr luu
huynh va 0,7 phr chét gia téc (kém dietyldithiocarbamat), 1,0 phr titan dioxit va d6 pH
duoc didu chinh dén pH =10,0 bang cach bd sung dung dich 5% amoni hydroxit trong
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nude. Hop chit nay duoc pha lodng dén tdng ham lugng rin 12 18% va dugc hoa cling

bang cach khudy lién tuc & 25°C trong 16 gid trudce khi nhing.

b) Latec trong Vi du 13 dugc diéu ché bai 1,0 phr Kém oxit, sau d6 1,0 phr
Titan dioxit. Sau d6, do pH duoc diéu chinh dén 10,0 bang cach bd sung dung dich 5%
amoni hydroxit trong nuéc. Cudi cing, hop chit dugc pha lodng dén 18% va dugc héa
cimg bang cach khudy lién tuc & 25° C trong 16 gid truéce khi nhung.

c) Latec trong Vi du 13 dugc diéu ché baéi 1,0 phr titan dioxit. Sau do, do
pH duge diéu chinh dén 10,0 bing cach bd sung dung dich 5% amoni hydroxit trong
nude. Cudi cing, hop chit nay dugc pha lodng dén 18% va dwgc hoa ciing bang cach
khudy lién tuc & 25°C trong 16 gi® trude khi nhing.

Viéc nhiing duoc tién hanh bing may nhing khubn va véi khudn ging tay c6
ngén tay cd van va gan ban tay min. Viéc nhing dugc thuc hién nhu mo ta trong Vi du
5. K&t qua dugc néu trong Bang 4.

Vidu 14

Vi du 13 duogc lap lai ngoai trir viée latec thd trong Vi du 13 dugce tron voi
Latec 7 d& c6 GMA vd&i luong 13 1 phdn theo khéi lugng (tinh trén 100 phan theo khdi
lwong 12 monome) trong hén hop va khudy trong 1 gid & nhiét d6 phong. Két qua duoc
néu trong Bang 4.

Vidu 15

Vi du 13 duogc ldp lai ngoai trir viéc latec thod trong Vi du 13 dugce tron véi
Latec 7 dé c6 GMA véi lugng 1a 2,3 phan theo khéi lugng (tinh trén 100 phan theo
khdi lwong 14 monome) trong hdn hop va khudy trong 1 gior & nhiét do phong. Két qua
dugc néu trong Bang 4.

Vidu 16

Vi du 13 duogc 13p lai ngoai trir viéc latec tho trong Vi du 13 duoc tron véi
Latec 7 dé c6 GMA véi luong 1a 4,3 phin theo khéi luong (tinh trén 100 phan theo
khéi lwgng 14 monome) trong hdn hop va khudy trong 1 gir & nhiét do phong. Két qué

dugc néu trong Bang 4.
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Bang 4: D6 bén kéo cing va d6 bén

Vidu Ham luong Do bén kéo D0 gian khi D6 bén [gid]
GMA [phan]* [MPa] dut [%]
Vidu 13a (C) 0 37,0 582 S**
Vidu13b(C) |0 37,4 596 1,3
Vidu 13c (C) 0 33,1 642 1,1
Vidu 14a 1 34,9 545 S**
Vidu 14b 1 37,6 610 1,8
Vidu l4c 1 26,4 607 3,2
Vidu 15a 2,3 34,7 535 SH*
Vidu I5b 2,3 37,5 582 S**
Vidu 15¢ 23 29,0 622 4,7
Vidu l6a 4,3 34,4 506 5H*
Vidu 16b 4,3 37,8 546 S**
Vidu l6¢ 4,3 29,3 576 SH*

* tinh trén 100 phan theo khdi lwong 1a téng lwong monome trong latec thanh
pham.

** Viéc do dugc dung sau 5 gio.
Vidu 17 (so sanh)

Latec mam khong c6 oxiran v6i lwong 14 2 phan theo khéi lwong (tinh trén
polyme rén) (¢ hat trung binh 36 nm) va nuéc véi lugng 1a 80 phan theo khéi lwong
(tinh trén 100 phan theo khéi lugng 14 monome bao gdm latec mdm) duge bd sung vao

ndi hép duogc xit nito va sau d6 gia nhiét dén 30°C. Sau d6, Na,EDTA v&i lugng la
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0,01 phén theo khéi luong va Bruggolite FF6 véi luong 1a 0,005 phan theo khéi lugng
dugc hoa tan trong nudc véi luong la 2 phén theo khdi lugng dugc bd sung vao, sau
d6 1a tBHP véi lugng 1a 0,08 phan theo khdi lwong hoa tan trong nuée vé6i luong 1a 2
phan theo khéi luwong. Sau d6, monome duoc bd sung vao cung voi tDDM trong
khodng thoi gian 5 gid (acrylonitril véi lwong 1a 35 phan theo khéi lwong, butadien voi
luong 12 58 phan theo khéi luong va axit metacrylic v6i lugng 1a 5 phan theo khéi
lugng dugc pha lodng v6i nuéc véi lugng 1a 10 phin theo khéi lugng). Trong khoang
thoi gian 10 gio, natri dodexyl benzen sulfonat véi luong 1a 2 phan theo khéi luong,
tetra natri pyrophosphat véi lugng 14 0,2 phan theo khdi lwgng phéan theo khéi lugng
va nuée véi luong 14 22 phin theo khdi luong dugc bd sung vao. Luong nap chét dong
hoat hoa gdm Bruggolite FF6 v6i lugng 1a 0,10 phén theo khéi luong trong nuéc voi

lugng 14 8 phan theo khdi lugng duoc bd sung vao trong 11 gio.

Nhiét d6 duoc duy tri & 30°C dén khi ty 1& chuyén héa 1a 95%, thu dugc téng
ham luong rén 13 45% khdi luong. Su polyme héa dugce dimg ngay lai bang cach bd
sung dung dich dietylhdroxylamine 5% trong nuéc véi lugng 13 0,2 phéan theo khéi
lwong. D6 pH duoc didu chinh bang kali hydroxit (dung dich 5% trong nudc) dén do
pH= 7,5 va monome du dugc loai bang cich chung cit chan khong & 60°C. Chat
chdng oxy hoa Wingstay L Loai v6i lugng 1a 0,5 phin theo khdi luong (hé phéan tan
60% trong nuéc) duge bd sung vao latec thd va do pH duogc diéu chinh dén 8,2 bing

cach bd sung dung dich kali hydroxit 5% trong nudc.

Latec dugc diéu ché va nhung theo Vi du 13a. Hop chit duoc hoa cimg bang
cach khudy lién tuc & 25°C 1an luot trong 16 gid va 3 gid trude khi nhing. Két qua
duoc bao cdo trong Bang 5.

Vidu 18

Vi du 17 duoc ldp lai ngoai trir viéce latec thd duge tron véi Latec 7 dé c6 GMA
v6i lwong 14 1 phan theo khéi lwong (tinh trén 100 phan theo khéi lugng 1& monome)
trong hdn hop va khudy trong 1 gio & nhiét do phong. Sau d6, hdn hop duge diéu ché
va nhung nhu trong Vi du 13b. Hop chit duoc pha loang dén 18% va diéu hoa bang
cach khudy lién tuc & 25°C trong 16 gid hodc 3 gio, 1an luot trude khi nhung. Két qua

dugc bao céo trong Bang 5.

Vidu 19
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Vi du 17 dugc lap lai ngoai trir viéc latec thé dugc tron vai Latec 7 dé c6 GMA
v6i lugng 14 2,3 phan theo khdi lwong (tinh trén 100 phin theo khéi lugng 12 monome)
trong hén hop va khudy trong 1 gio & nhiét d6 phong. Sau do, hdn hop duge didu ché
va nhing nhu trong Vi du 13b. Hop chét dugc pha lodng dén 18% va diéu hoa bing
cach khudy lién tuc & 25°C trong 16 gid hodc 3 gid, 14n luot trude khi nhing. Két qua

dugc bao céo trong Bang 5.
Vidu 20

Vi du 17 duoc lip lai ngoai trir viée latec thd duoc tron véi Latec 7 dé c6 GMA
v6i lwong 1a 4,3 phéan theo khdi luong (tinh trén 100 phan theo khéi lugng 12 monome)
trong hdn hop va khudy trong 1 gio & nhiét d6 phong. Sau d6, hdn hop duge diéu ché
va nhiing nhu trong Vi du 13b. Hop chét dwgc pha lodng dén 18% va diéu hoa bing
bing cach khudy lién tuc & 25° C trong 16 gid hodc 3 gid, 1an lugt trude khi nhung.

Két qua duge béo cdo trong Bang 5.
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Vidu 21 (So sanh)

Vi du 17 dugc l3p lai (duge héa cing bang cach khudy lién tuc & 25°C trong 16
gi®) ngoai trr 1a khudn duogc xir 1y nhiét trong 20 phut & 120° C va & 80° C, 1an luot.
Két qua dugc béo cdo trong Bang 6.

Vidu 22-24

Vi dy 18-20, lan lugt duge lap lai (duge hoa cung bing cach khudy lién tuc &
25°C trong 16 gio) ngoai trir 1a khudn duge xur ly nhiét trong 20 phiut ¢ 120°C va &
80°C, lan lugt. Két qua dugc bao cdo trong Bang 6.
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Yéu ciu bdo hé
1. Latec polyme dung cho phuwong phap dtc kiéu nhung bao gdm:

(a) cac hat polyme latec nitril dien lién hop duoc carboxyl hoa (a) c6 thé thu duogc
bing cach polyme hoa nhii twong gdc tu do hdn hop chra monome khong bdo hoa

chtra etylen bao goém:
dien lién hop vé6i lugng nam trong khoang tir 15 dén 99% khéi lugng;

monome dugc chon tir hop chét nitril khong bdo hoa chtra etylen véi lugng nim

trong khoang tir 1 dén 80% khéi luong;

axit khong bdo hoa chira etylen va/hodc mudi ciia n6 v6i lugng nam trong khoang

tir 0,05 dén 10% khéi lugng;
monome vinyl thom v&i lwgng nam trong khoang tir 0 dén 50% khdi lugng; va
este alkyl cua axit khong bdo hoa chira etylen v6i lugng nam trong khoang tir 0 dén
65% khéi luong,
phan trim khéi lwong 14 dua trén tng monome trong hdn hop,
trong su két hop hodc lién két vai:

(b) cac hat polyme latec ¢6 nhém chirc oxiran (b) bao gdm don vi ciu tric c6 ngudn
gdc tir monome ¢6 nhém chire oxiran khong bio hoa chira etylen véi lwong nam trong
khoang tir 10 dén 80% khéi lugng, tinh trén téng khéi luong clia monome cua cac hat

latec ¢6 nhom chtre oxiran (b); trong do:

hop chit monome ctia polyme latec (a) 1a khéc véi hop chét monome ctia polyme latec
(b).

2. Latec polyme theo diém 1, trong d6:

dien lién hop cta polyme latec (a) duoc chon tir nhém bao gdm butadien, isopren,
2,3-dimetyl-1,3-butadien, 2-etyl-1,3-butadien, 1,3-pentadien hodc cac dang két hop

cua chung;

hop chat nitril khong bdo hoa chira etylen cia polyme latec (a) dugc chon tir nhom
bao gdm (met)acrylonitril, alpha-xyanoetyl acrylonitril, fumaronitril, alpha-clonitril

hodc cac dang két hop cua chung;
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axit khong bao hoa chira etylen va mudi ctia né ciia polyme latec (a) duoc chon tir
nhoém bao gém axit (met)acrylic, axit crotonic, axit itaconic, axit maleic, axit fumaric,
axit sulfonic khong bdo hoa chira etylen, axit chira phospho khong bédo hoa chira etylen
va mudi ctia n6, anhydrit clia axit polycarboxylic va monome este mot phin cua axit

polycarboxylic hodc hdn hgp ctia chiing;

monome vinyl thom ctia polyme latec (a) dugc chon tir nhém bao gdm styren,

alpha-metyl styren hodc cac dang két hop cta ching;

este alkyl cta axit khong bao hoa chtra etylen ctia polyme latec (a) dugc chon tir
nhém bao gébm metyl (met)acrylat, etyl (met)acrylat, propyl (met)acrylat, butyl
(met)acrylat, 2-etylhexyl (met)acrylat hodc cac dang két hop cua chiing;

hdn hgp chira monome khong bio hoa chira etylen clia polyme latec (a) tity chon bao

gém monome khéng bao hoa chtra etylen duoc chon tir nhém bao gdm:
este hydroxyalkyl cua axit khong bao hoa chira etylen;

amit cua axit khong bao hoa chira etylen;

vinyl carboxylat;

monome c6 it nhat hai nhom khéng bio hoa chira etylen;

silan khong bédo hoa chtra etylen; hodc

cac dang két hop ctia chung.

3. Latec polyme theo diém 1, trong d6 hdn hop chira monome khéng bio hoa chta

etylen cia polyme latec (a) bao gém:
dien lién hop v6i lugng nam trong khoang tir 20 dén 99% khéi luong;

monome dugc chon tir hop chét nitril khong bdo hoa chira etylen véi lwong ndm trong

khoang tlr 1 dén 60% khéi luong;
monome vinyl thom vé&i lwong nam trong khoang tir 0 dén 40% khéi lugng;
alkyl (met)acrylat C; dén Cg v6i lwong nim trong khoang tir 0 dén 25% khdi lugng;

axit khong bdo hoa chira etylen v6i lugng nam trong khoang tir 0,05 dén 7% khdi

lugng;

este vinyl v6i lwong nam trong khoang tir 0 dén 10% khéi luong:
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hop chit khong bdo hoa chua etylen mang nhém silan, amit va/hodc N-metylolamit

v6i lwong nam trong khoang tir 0 dén 10% khéi luong,
phan tram khéi lwong 14 dya trén tdng monome trong hén hop.

4. Latec polyme theo diém 1, trong d6 polyme latec c6 nhom chuc oxiran (b) bao
gdm céc don vi cdu trac ¢é ngudn gbc tr monome ¢6 nhém chirc oxiran khong bao
hoa chira etylen v6i khdi lwong ndm trong khoang tir 1 dén 80% khéi lwong dua trén

tong luong monome ctia cac hat latec ¢6 nhom chirc oxiran (b).

5. Latec polyme theo diém 1, trong d6 polyme latec ¢6 nhém chirc oxiran (b) bao
gbm:

cac don vi cu tric ¢6 ngudn gbc tir monome khong bao hoa chira etylen ¢c6 nhém
chirc oxiran dugc chon tir nhém bao gbém glyxidyl (met)acrylat, alyl glyxidylete, vinyl
glyxidylete, vinyl xyclohexen oxit, limonen oxit, 2-etylglyxidylacrylat, 2-
etylglyxidylmetacrylat, 2-(n-propyl)glyxidylacrylat, 2-(n-propyl)glyxidylmetacrylat, 2-
(n-butyl)glyxidylacrylat, 2-(n-butyl)glyxidylmetacrylat, glyxidylmetylmetacrylat,
glyxidylacrylat, (3',4'-epoxyheptyl)-2-etylacrylat, (3',4'-epoxyheptyl)-2-etylmetacrylat,
(6',7'-epoxyheptyl)acrylat, (6',7'-epoxyheptyl)metacrylat, alyl-3,4-epoxyheptylete, 6,7-
epoxyheptylalylete,  vinyl-3,4-epoxyheptylete,  3,4-epoxyheptylvinylete,  6,7-
epoxyheptylvinylete, o-Vinylbenzylglyxidylete, m-vinylbenzylglyxidylete, p-
vinylbenzylglyxidylete, 3-vinyl xyclohexen oxit, alpha-metyl glyxidyl metacrylat, 3,4-

epoxyxyclohexylmetyl (met)acrylat hodc cac dang két hop cia chiing, va

cac don vi céu tric gém mot hodc nhiéu monome duge chon tir nhém bao gém:
hop chét nitril khéng bdo hoa chua etylen duoc chon tir nhém bao gdm
(met)acrylonitril, alpha-xyanoetyl acrylonitril, fumaronitril hodc cac dang két hop cua

chung;
monome vinyl thom;
este alkyl cua axit khong bao hoa chira etylen;
este hydroxyalkyl cta axit khong bdo hoa chira etylen,
amit cua axit khong bdo hoa chura etylen;

axit khong bao hoa chtra etylen;
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vinyl carboxylat;
dien lién hop;

monome c6 it nhat hai nhém khong bao hoa chira etylen; hodc cac dang két hop

cua chung.

6. Latec polyme theo diém 1, trong d6 polyme latec c6 nhém chuc oxiran (b) bao

gom don vi cau tric cd ngudn goc tu:

(D) - monome duoc chon tir hop chit nitril khong bao hoa chira etylen véi luong nam

trong khoang tir 0 dén 50% khdi luong,
monome vinyl thom, v6i lugng nam trong khoang tir 0 dén 95% khéi luong;
alkyl (met)acrylat C; dén Cg v6i luong nim trong khoang tir 0 dén 95% khéi luong;

axit khong bdo hoa chia etylen, v6i luong nam trong khoang tir 0 dén 10% khéi

luong;

hop chit khong bdo hoa chira etylen mang nhém silan, sulfonat, axit sulfonic, amit

va/hoic N-metylolamit vé6i lwgng ndm trong khoang tir 0 dén 10%;
vinyl carboxylat véi lugng nim trong khoang tir 0 dén 50% khéi lugng;

don vi cau triic ¢6 ngudn goc tr monome c¢6 nhom chire oxiran khong bdo hoa chira

etylen v6i luong nam trong khoang tir 1 dén 80% khéi luong; hodc
(I) - dien lién hop véi lugng nam trong khoang tir 2 dén 95% khéi lugng;

monome dugc chon tir hop chét nitril khong bdo hoa chira etylen v6i luong nim

trong khoang tir 1 dén 50% khéi luong;
monome vinyl thom vé6i lwong ndm trong khoang tir 0 dén 95% khéi luong;
alkyl (met)acrylat C, dén Cg v6i lugng nam trong khoang tir 0 dén 95% khéi luong;

axit khong bao hoa chita etylen vé6i luong nam trong khoang tir 0 dén 10% khéi

lugng;

hop chit khong bao hoa chira etylen mang nhém silan, sulfonat, axit sulfonic, amit

va/hodc N-metylolamit v6i lugng ndm trong khoang tir 0 dén 10% khéi lugng,
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don vi céu tric ¢6 nguodn goc tr monome c¢6 nhéom chirc oxiran khong bdo hoa chira

etylen véi lugng nam trong khoang tir 1 dén 80% khoi luong.
Latec polyme theo diém 1, trong do:

c0 hat trung binh z do dugc st dung k¥ thuét phan tan 4nh sang dong hoc cac hat

latec ¢6 nhém chirc oxiran (b) ndm trong khoang tir 5 dén 90nm.

8.

(i)

Phuong phép diéu ché latec polyme bao gdm cac budc:

(i) polyme héa trong quy trinh polyme héa nhii twong hén hop chira monome

khong bao hoa chira etylen cia polyme latec (a) bao gém:

dien lién hop vé6i lugng nim trong khoang tir 15 dén 99% khéi luong;

monome dugc chon tir hop cht nitril khéng bao hoa chira etylen véi lwong ndm
trong khoang tir 1 dén 80% khéi luong;

axit khong bdo hoa chira etylen va/hoic mudi ctia né véi lugng nam trong
khoang tir 0,05 dén 10% khéi lugng;

monome vinyl thom véi lwgng nam trong khoang tir 0 dén 50% khéi luong; va
este alkyl cuia axit khong bdo hoa chira etylen véi luong nam trong khoang tir 0
dén 65% khéi lugng,

phan tram khéi lwong 12 dya trén tbng monome st dung trong budc polyme hoa
nhil tvong trong mdi trudng chira nude véi su ¢6 mit cia chit khoi mao gbe tu
do, chit &n dinh va cac hat latec bao gém hat polyme latec (b) chira it nhit mot
nhém chirc oxiran; hoac

(1) tao ra polyme latec (a) biang cach polyme héa nhii twong gde tu do trong moi
trudng chira nudc véi sy c6 mit cia chit khoi mao géc tu do va chat én dinh
ctia hdn hop chira monome khong bao hoa chira etylen bao gdm:

dien lién hop véi lugng nam trong khoang tir 15 dén 99% khéi luong;

monome dugc chon tir hop chét nitril khong bdo hoa chira etylen v6i lwong nim
trong khoang tir 1 dén 80% khéi luong;

axit khong bdo hoa chira etylen va/hodc mudi cia n6d véi luong nidm trong

khoang tir 0,05 dén 10% khoi lugng;

-62-



35286

monome vinyl thom vé6i lugng nim trong khoang tir 0 dén 50% khdi luwgng; va

este alkyl cua axit khong bdo hoa chira etylen véi lugng nim trong khoang tir 0

dén 65% khéi lugng,

phén tram khéi lugng 14 dya trén tdng monome str dung trong budc polyme hoa

nhil tvong;
(2)  taora polyme latec (b) chia it nhat mdt nhém chire oxiran; va
(3) két hop polyme latec (a) va polyme latec (b); hoac

(iii) (1) polyme hda, trong quy trinh polyme héa nhil twong, hén hop chira

monome khong bdo hoa chira etylen ctia polyme latec (a) bao gdm:
dien lién hop v6i lugng ndm trong khoang tir 15 dén 99% khéi lugng;

monome dugc chon tir hop chét nitril khong bdo hoa chua etylen véi lwgng nim

trong khoang tir 1 dén 80% khéi luong;

axit khong bdo hoa chira etylen va/hodc mudi cua né véi lugng nam trong

khoang tir 0,05 dén 10% khdi luong;
monome vinyl thom véi lugng nam trong khoang tir 0 dén 50% khéi luong; va

este alkyl cua axit khong bdo hoa chira etylen véi luong ndm trong khoang tix 0
dén 65% khbi lugng,

phan tram khéi lwong 13 dua trén t6ng monome sir dung trong budc polyme héa
nhil tuong trong mdi truong chtta nuée véi sy ¢d mit chia chat khoi mao gbc tu
do, chit én dinh va céc hat latec bao g61n cac hat polyme latec (b) chira it nhét
mot nhom chirc oxiran;

(2)  tao ra polyme latec (b) chira it nhat mot nhém chue oxiran; va

(3)  két hop latec & bude (1) va latec & budc (2), trong d6 polyme latec (b)
chra it nhdt mot nhém chire oxiran trong buée (1) va budce (2) 1a gidng nhau
hodc khac nhau; va trong do:

hop chit monome ciia polyme latec (a) la khac véi hop chit monome cia

polyme latec (b).

9. Phuong phép theo diém 8, trong d6 dbi voi polyme latec (a):
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dien lién hgp dugc chon tr nhom bao gE”nn butadien, isopren, 2,3-dimetyl-1,3-
butadien, 2-etyl-1,3-butadien, 1,3-pentadien hodc cac su két hop cua ching;
cdc hop chit nitril khong b3o hoa chira etylen duge chon tr nhém bao gbdm
(met)acrylonitril, alpha-xyanoetyl acrylonitril, fumaronitril, alpha-clonitril hodc cac sy
két hop ctia chung;
cac axit khong bdo hoa chua etylen va cidc mudi ctia né duge chon tir nhém bao gdm
axit (met)acrylic, axit crotonic, axit itaconic, axit maleic, axit fumaric, axit sulfonic
khong bao hoa chua etylen, axit chita phospho khong bao hoa chira etylen va cac mubi
cia nd, anhydrit cia axit polycarboxylic va monome este mdt phan cua axit
polycarboxylic hogic cac su két hop ciia chiing;
monome vinyl thom dugc chon tir nhém bao gdm styren, alpha-metyl styren hodc cac
su két hop ctia chiing;
este alkyl cua céc axit khdng bdo héa chira etylen duge chon tir nhém bao gdm metyl
(met)acrylat, etyl (met)acrylat, propyl (met)acrylat, butyl (met)acrylat, 2-etylhexyl
(met)acrylat hodc cac su két hop cua chung; va
hén hop clia monome khéng bdo hoa chira etylen ciia polyme latec (a) tuy chon chira
monome khong bdo hoa chira etylen dugc chon tir:

este hydroxyalkyl cia axit khong bao hoa chira etylen;

amit cua axit khong bado hoa chura etylen;

vinyl carboxylat;

monome c6 it nhat hai nhom khong bao hoa chia etylen;

silan khong bao hoa chira etylen; hodc

céc su két hop cua ching; va
trong d6 polyme latec (b) bao gdm:
cac don vi cdu tric ¢6 ngudn gbc tir monome khong bdo hoa chira etylen ¢6 nhém
chuc oxiran dugc chon tir nhém bao gdm:

glyxidyl (met)acrylat, alyl glyxidylete, vinyl glyxidylete, vinyl xyclohexen oxit,
limonen oxit, 2-etylglyxidylacrylat, 2-etylglyxidylmetacrylat, 2-(n-
propyl)glyxidylacrylat, 2-(n-propyl)glyxidylmetacrylat, 2-(n-butyl)glyxidylacrylat, 2-
(n-butyl)glyxidylmetacrylat,  glyxidylmetylmetacrylat,  glyxidylacrylat,  (3',4'-
epoxyheptyl)-2-etylacrylat, (3',4"-epoxyheptyl)-2-etylmetacrylat, (6',7'-
epoxyheptyl)acrylat, (6',7"-epoxyheptyl)metacrylat, alyl-3,4-epoxyheptylete, 6,7-
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epoxyheptylalylete,  vinyl-3,4-epoxyheptylete,  3,4-epoxyheptylvinylete, 6,7-
epoxyheptylvinylete, o-vinylbenzylglyxidylete, = m-vinylbenzylglyxidylete, p-
vinylbenzylglyxidylete, 3-vinyl xyclohexen oxit, alpha-metyl glyxidyl metacrylat,
3,4-epoxyxyclohexylmetyl (met)acrylat hodc cac su két hop cua ching, va
cac don vi ciu tric ciia mot hodc nhidu monome duge chon tir nhém bao gém:

céc hop chét nitril khong bdo hoa chira etylen duoc chon tir nhém bao gdm
(met)acrylonitril, alpha-xyanoetyl acrylonitril, fumaronitril hodc cac su két hop cta
ching;

monome vinyl thom;

este alkyl cua axit khong bao hoa chura etylen;

este hydroxyalkyl cua axit khong bdo hoa chira etylen;

amit cua axit khong bdo hoa chia etylen;

axit khong bdo hoa chura etylen;

vinyl carboxylat;

dien lién hop;

monome c6 it nhat hai nhém khong bdo hoa chira etylen; hoic

cac su két hop cda ching.
10. Phuong phap phu hodc tim nén bing cach dua latec polyme theo diém 1 1én nén.
11. Ché phém latec hdn hop thich hop dé san xudt vat dung dugc duc kiéu nhing bao
gbm:
latec polyme theo diém 1 va tiry chon céc ta dugc duogc chon tir nhém bao gdm chét
Iuu hoa luu huynh, chat gia tbe dé luu héa luu huynh, chat tao lién két ngang, cation
da hoa tri hodc céac su két hop cia chung; hodc
latec polyme hdn hop dugc tao trude chita cac hat polyme latec (a) nhu dugc xac dinh
trong diém 1 va tuy chon cac ta dugc dugc chon tir nhdm bao gém chét luu hoéa luu
huynh, chit gia tbc dé Iuu héa luu huynh, chét tao lién két ngang, cation da hoa tri
hodc cac su két hgp clia chiing, va cac hat polyme latec dugc tao trude (b) nhu dugc
xac dinh trong diém 1, hodc
latec polyme hdn hop dugc tao trude chira cac hat polyme latec (b) nhu dugc xac dinh

trong diém 1 va tly chon céc t4 duge dugce chon tir nhém bao gbém chét luu héa luu
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huynh, chét gia téc dé luu hoa luu huynh, chit tao lién két ngang, cation da hoa tri
hodc céc su két hop cta ching, va cac hat polyme latec dugc tao trude (a) nhu duoc
xé4c dinh trong diém 1.

12. Ché pham latec hdn hop theo diém 11, trong d6 ché phim nay khong chtra chit luu

héa luu huynh va chét gia tc dé luu hoa luu huynh.

13. Phuong phép tao ra vét dung duoc duc kiéu nhing bao gdm cac budce:

a) cung cép ché phdm latec hdn hop theo diém 11;

b) nhung khuén c6 hinh dang mong muén cta vat dung thanh phim trong bdn lam
dong tu chtra dung dich ctia mudi kim loai;

¢) ldy khuon ra khéi bdn lam dong tu va tiy chon sdy khuén;

d) nhing khudn nhu dugce xt ly trong budc b) va c) trong ché pham latec hdn hop &
budc a);

e) lam dong tu mang latec trén bé mit cia khudn;

f) 14y khudn da dugc phu latec ra khoi ché pham latec hdn hop va tity chon nhing
khuodn di duoc pht latec trong bon nudc;

g) tuy chon sy khudn da duoc phu latec;

h) xir 1y nhiét khuon da dugce phu latec thu duge tlir budce e) hodc f) ¢ nhiét d6 nim
trong khoang tir 40°C dén 180°C; va

i) 14y vat latec ra khoi khuon.

14. Phuong phép theo diém 13, trong d6 trong budc a):

(1) latec polyme chua:

(a) cac hat polyme latec nitril dien lién hop duoc carboxyl héa (a) c6 thé thu duoc
bang cch polyme hoa nhil tuong gbc tw do hdn hop clia monome khong bdo hoa chira
etylen bao gdm:

dien lién hop vé6i lwong nam trong khoang tir 15 dén 99% khdi lugng;

monome duoc chon tir hop chét nitril khong bdo hoa chira etylen v6i lugng ndm trong
khoang tir 1 dén 80% khdi lwong;

axit khong béo hoa chra etylen va/hodc cdc mudi cta nd véi luong ndm trong khoang

tir 0,05 dén 10% khéi luong;
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monome vinyl thom véi lugng ndm trong khoang tir 0 dén 50% khéi lugng; va

este alkyl cia axit khong bao hoa chtra etylen véi lugng nam trong khoang tir 0 dén
65% khéi luong,

phan tram khdi lvong 1a dua trén tong monome trong hdn hop,

trong su két hop hodc lién két vai:

(b) c4c hat polyme latec (b) chira it nhat mdt nhoém chire oxiran; trong doé:

hop chat monome ciia polyme latec (a) 1a khac véi hop chit monome cua polyme latec
(b),

dugc tao hdn hop bang cach diéu chinh pH nim trong khoang tir 7 dén 12 va bing
cach tlry y bd sung ZnO; hoic

(ii) latec polyme bao gdm cac hat polyme latec (a) chira cac hat polyme latec nitril
dien lién hop duge carboxyl héa (a) c6 thé thu dugc bing cach polyme héa nhii tuong
gdc ty do hdn hop chira monome khong bio hoa chira etylen bao gdm:

dien lién hop véi lugng nam trong khoang tir 15 dén 99% khdi luong;

monome dugc chon tir cac hop chét nitril khéng bao hoa chira etylen véi lwgng nam
trong khoang tir 1 dén 80% khéi lwong;

axit khong bio hoa chua etylen va/hodc cic mudi ctia né véi lugng nim trong khoang
tir 0,05 dén 10% khdi luong;

monome vinyl thom v&i lwgng nam trong khoang tir 0 dén 50% khéi lugng; va

este alkyl cta axit khong bdo hoa chira etylen véi lugng nam trong khoang tir 0 dén
65% khdi luong,

phan tram khéi lwong 14 dya trén tong monome trong hdn hop ,

dugc tao hdn hop biang cach didu chinh pH nim trong khoang tir 7 dén 12 va bing
céch tiy chon bd sung ZnO va bang cach bd sung sau d6 céac hat polyme latec dugc
tao trude (b) chira it nhat mot nhdm chire oxiran; hoac

(IIT) latec polyme bao gdm céc hat polyme latec (b) chita it nhit mét nhém chic
oxiran,

duoc tao hdn hop bang cach didu chinh pH nam trong khoang tir 7 dén 12 va tuy chon
b6 sung ZnO va bing céch bd sung sau do cac hat polyme latec duoc tao trude (a) bao
gdm céc hat polyme latec nitril dien lién hop duoc carboxyl héa (a) ¢6 thé thu dugc
bang cach polyme hoa nhii tvong gbc tur do hdn hop chira monome khong bio hoa

chira etylen bao gbm:
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dien lién hop v6i lugng nim trong khoang tir 15 dén 99% khdi lugng;

monome dugc chon tir cac hop chat nitril khéng bdo hoa chta etylen v6i lwgng nam
trong khoang tlr 1 dén 80% khéi luong;

axit khong bdo hoa chira etylen va/hoic cac mudi cia n6 véi lwong nim trong khoang
tir 0,05 dén 10% khéi lurong;

monome vinyl thom v&i lwong ndm trong khoang tlr 0 dén 50% khdi luong; va

este alkyl cua axit khong béo hoa chira etylen véi lugng nam trong khoang tir 0 dén
65% khdi luong,

phan tram khbi luong 14 dya trén tbng monome trong hdn hop; va

ché phdm latec hdn hop thu duge nhd dé khong chira chét luu hoa luu huynh va chit
gia tc dé luu héa lyu huynh duge hoan thién trong it hon 180 phut trudce khi duge st
dung trong buédc d); va/hodc

trong budc h) khudn phu latec duge xtt Iy gia nhiét & nhiét do 1a 40°C dén thdp hon
120° C.

15. V4t pham chira latec polyme, trong d6 latec polyme nay bao gdm:

(a) cdc hat polyme latec nitril dien lién hop dugc carboxyl hoéa (a) c6 thé thu duoc
bing cach polyme hoéa nhil tuong gbc tu do hdn hop chira monome khong bao hoa
chira etylen bao gbm:

dien lién hop véi lugng ndm trong khoang tir 15 dén 99% khdi luong;

monome dugc chon tir cac hop chét nitril khong bdo hoa chia etylen v6i luong nim
trong khoang tir 1 dén 80% khéi luong;

axit khong bdo hoa chta etylen va/hodc cac mudi cia né véi luong ndm trong khoang
tir 0,05 dén 10% khdi lwong;

monome vinyl thom véi lugng nam trong khoang tir 0 dén 50% khéi luong; va

este alkyl cua axit khong bdo hoa chta etylen v6i lugng nim trong khoang tir 0 dén
65% khdi luong,

phén tram khéi luong 1a dya trén tong monome trong hon hop,

trong su két hop hodc lién két véi:

(b) cac hat polyme latec c¢6 nhém chitc oxiran (b) bao gém cac don vi ciu trac c6
ngudn gdc tir monome c6 nhém chtc oxiran khong bdo hoa chtra etylen v6i khéi
lugng tir 10 dén 80% khéi lwong tinh trén téng luong monome cia cac hat latec c6

nhom chirc oxiran (b); trong do6:
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hop chit monome ciia polyme latec (a) 1 khac v6i hop chat monome ciia polyme latec
(b).

16. Vat pham theo diém 15, trong d6 vat phidm nay duoc chon tir nhém bao gdm ging
tay phau thuat, gang tay kiém tra, bao cao su, dng thong, ging tay cong nghiép, ging
tay tro luc bang vai va giang tay gia dung.

17. Vét phdm duoc tao ra bang cach st dung latec polyme theo diém 11.

18. Latec polyme theo diém 1, trong d6 hdn hop ctia monome khdng bdo hoa chira
etylen ctia polyme latec (a) dugc polyme héa véi su c6 mdt cua céc hat polyme latec
¢6 nhém chtre oxiran (b) trong sy polyme héa nhii twong gbe tu do.

19. Latec polyme theo diém 18, trong d6 céc hat polyme latec ¢c6 nhém chirc oxiran
(b) ¢6 mit v6i luong tir 0,01 dén 10 phan khdi lugng tinh trén 100 phan khdi luong
cﬁa tbng monome khong bio hoa chira etylen trong latec polyme bao gdm cic monome
dé tao ra polyme latec c6 nhém chirc oxiran (b).

20. Latec polyme theo diém 1, trong d6 latec polyme bao gdm cac hat polyme latec (a)
va latec polyme chira cac hat polyme latec (b) dugc tao trudce va sau do két hop ca hai
mang nay.

21. Latec polyme theo diém 20, trong d6 latec polyme nay bao gdm tir 50 dén 99%
khéi luong tinh trén tong khéi lugng clia cac hat latec trong ché phdm chira cac hat
polyme latec (a), va tur 1 dén 50% khdi lugng tinh trén tong khéi luong cua cac hat
latec trong ché phdm chira cac hat polyme latec ¢6 nhém chirc oxiran (b).

22. Latec polyme theo diém 1, trong d6 hdn hop ctia monome khong bdo hoa chua
etylen ctia polyme latec (a) dugc polyme héa véi su c6 mit ciia cic hat polyme latec
¢6 nhom chie oxiran (b) trong sy polyme héa nhil twong gbc tu do tao thanh latec
polyme tht nhét, va latec polyme tht hai bao gdm céc hat polyme latec (b) dugc tao
trudc va sau d6 ca hai mang nay dugc két hop, trong d6 latec nay bao gdm cac hat
latec ¢6 nhom chitc oxiran (b) dé tao latec polyme thu nhét va latec polyme thtr hai
chira cac hat polyme latec (b) 1a gidng nhau hoic khic nhau.

23. Latec polyme theo diém 21, trong d6 latec polyme nay chua tir 50 dén 99% khoi
lugng tinh trén tdng khdi lugng clia cac hat latec trong ché phdm chtra c4c hat polyme
latec (a) dugc diéu ché vai su ¢6 mit cia cac hat polyme latec ¢c6 nhom chirc oxiran
(b) v6i luong nim trong khoang tr 0,01 dén 10 tinh trén 100 phan khéi lugng cla tong

monome khong bdo hoa chira etylen trong latec polyme (a) ma bao gdm cac monome
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dé tao ra polyme latec ¢6 nhém chire oxiran (b) c6 trong sy polyme hoa polyme latec
(a) va tir 1 dén 50% khéi lugng, tinh trén téng khéi luong cua céc hat latec trong ché
pham, cac hat latec c¢6 nhém chirc oxiran thir hai (b).

24. Latec polyme theo diém 1, trong do6 cac hat polyme latec ¢6 nhom chirc oxiran (b)
bao gdbm cac don vi cu triic co ngudn géc tir monome ¢4 nhom chtc oxiran khong
bado hoa chtra etylen v6i lugng nim trong khoang tir 20 dén 80% khéi luong tinh trén
tong luong monome cia céc hat latec ¢6 nhém chirc oxiran (b).

25. Latec polyme theo diém 1, trong d6 cac hat polyme latec ¢6 nhém chic oxiran (b)
bao gdm cac don vi cdu tric c6 ngudn géc tir monome c¢6 nhém chic oxiran khong
bao hoa chira etylen v6i lwong nim trong khoang tir 22 dén 80% khdi lugng tinh trén

tong luong monome cua céc hat latec ¢6 nhdm chirc oxiran (b).
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