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(57) Séang ché dé cap dén phuong phap xir Iy lai mang dan hdi hodc cdc san phdm

chira mang dan hdi trong d6 mang dan hdi dwoc lam tir latec polyme chira:

(a)  céac hat latec polyme dien nitril lién hop duoc carboxyl héa (a) thu duge bing
phan ting polyme héa nhii trong gdc tr do ciia hdn hop cic monome chura no
dang etylen bao gdm:

- cac dien lién hop voi lwong nidm trong khoang tir 15 dén 99% khéi
lugng;

- cac monome dugc chon tir cac hop chit nitril chua no dang etylen véi
lwgng nim trong khoang tir 1 dén 80% khéi luong;

- céc axit carboxylic chura no dang etylen vi/hosic mudi ciia ching vdi
lwong nam trong khoang tir 0,05 dén 10% khéi lugng;

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

- céc este alkyl cua axit chua no dang etylen véi Iugng nim trong khoang
tir 0 dén 65% khéi luong,
ty 1& phan tram khdi luong duge dya trén tong luong monome trong hén
hop

cling v&i hoic két hop véi

(b)  cac hat latec polyme (b) chtra it nhit mot nhém chire oxiran;

trong d6 thanh phan monome cia latec polyme (a) 1 khac v6i thanh phdn monome cua
latec polyme (b) va sang ché ciing dé cap dén latec polyme ding dé san xuit mang dan

hdi thu duoc tir latec polyme tu phuc hdi, c6 thé stra chira va/hodc c6 thé tai ché.
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Linh vwe ky thuit dwoc dé cap

Sang ché dé cap dén phuong phap sira chita hoic tai ché mang dan hoi va cu thé
nhung khong loai trir d& cap dén viéc sira chita hodic tai ché mang dan hdi nho xtr 1y lai
bing nhiét. Ngoai ra, sang ché con d& cap dén viée sir dung latec polyme cu thé dé san
xuét mang dan hoéi duoc tao ra tir dung dich nude phan tan chira cac hat latec polyme

c6 thé sira chita va tai ché dugc va cho phép mang nay tw phuc hdi.

Tinh trang ky thuit ciia sang ché

Theo tiéu chudn coéng nghiép hién nay, cdc mang dan hdi, cu thé 13 trong céc
ung dung duc nhung, vi du ging tay xét nghiéin, déu duoc 1am tir cac hop chit chira
c4c hat latec acrylonitril butadien dugc carboxyl héa (XNBR). Pé thu duoc do bén co
hoc cén thiét cho muc dich st dung cdc mang dan hdi ndy, can tién hanh lién két
ngang cac mang trong qué trinh san xuat cdc mang dan hoi.

Mot vai phuong phéap khac nhau 13 da biét trong giai phap k¥ thuat trudc day dé
tao ra dirqc cic mang dan hdi duoc lién két ngang. Mot kha ning d6 12 hop chét ding
dé tao mang dan hdi chira hé luu héa Iuu huynh thong thuong nhu luu huynh két hop
v6i cac chét xuc tac, nhu thiuram va carbamat va k&m oxit.

Vi céc hé luu héa luu huynh c6 thé gy ra cac phan tng di tng, nén cac phuong
phap khéc dé tao ra mang latec luu hoa da duge phat trién. Mot kha nang khac 1a do hé
nay chura thanh phén lién két ngang nhu, vi du cation da hoéa tri, vi du kém oxit hoac
céc hop chét hitu co da chirc khac thich hop dé phan tng véi cac nhém chire trén cac
hat latec dé tao ra lién két ngang héa hoc. Hon nita, néu latec polyme chtra mét lugng
da cac nhom tu lién két ngang, vi du cac nhom N-metylol amit, thi ¢6 thé tranh dugc
hoan toan viéc str dung h¢ luu hoéa Iuu huynh va/hodc cac chét lién két ngang.

T4t ca cac phuong phap khac ndy déu tao ra cic mang dan hoi dugc lién két
ngang, trong d6 cac lién két ngang vé co ban khong thé thay dbi dugc vi thé mang dan
hdi nay khéng dé dang duoc tai ché ciing nhu 14 khong ¢6 cac dic tinh ty phuc hdi dé
khién cho ching cé thé stra chita duoc. Vi du, néu loai khiém khuyét bét ky nhu xuét

hién 156 nho trong qua trinh san xuit mang dan hdi do thiéu cac dic tinh tw phuc hdi
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ctia mang, thi cac san phdm nay can dugc loai bé, diéu nay din dén chit thai khong thé
duoc tai st dung. Ngoai ra, néu cac mang dan hdi nay bi nit trong qua trinh st dung,
thi vét ntt nay khong thé sira chita duoc, dan dén mang dan hoi bi héng khéng phuc
hdi va, do do, din dén viéc san phim sir dung mang dan hdi nay bi 15i.

Do d6, mong mudn trong nganh cong nghiép ddi v6i mang dan hdi 14 ¢6 céac
dac tinh tu phuc hdi vén c6 va co thé dugc tai ché dé 1am giam chét thai khong thé sir
dung duoc ctia cac mang dan hdi nay va dé tranh 161 & cac san pham sir dung mang dan
hoi nay.

Cong bb don qubc té s6 WO 2017/209596 md ta latec polyme dung cho céc (g
dung duc nhung chtra hai loai hat latec khac nhau. Mot loai hat latec duoc carboxyl
hoa trong khi loai tht hai ctia hat latec chira nhém chire oxiran.

Do do, sang ché d& xuét phuong phép stra chita hoic tai ché mang dan hdi va
chon loc latec polyme cu thé dung dé san xuit mang dan hdi duoc tao ra tir latec

polyme c6 the stra chita va tai ché nay.

Ban chit ky thuit ciia sing ché
Céc tac gia sang ché da ngac nhién phat hién ra ring mang dan hdi dwgc 1am tir

latec polyme chura:

(a)  cac hat latec polyme dien nitril lién hop dugc carboxyl héa (a) dugc tao ra bang
phan tmg polyme hoa nhii twong gbc tu do ciia hdn hgp cac monome chua no
dang etylen chua:

- cac dien lién hop véi lwong nim trong khoang tir 15 dén 99% khdi
luong;

- cac monome dugc chon tir cadc hop chét nitril chua no dang etylen véi
lwong ndm trong khoang tir 1 dén 80% khéi luong;

- cdc axit carboxylic chua no dang etylen va/hodc mudi cta ching véi
lugng nam trong khoang tr 0,05 dén 10% khbi lugng;

- cac monome thom vinyl v6i lugng ndm trong khoang tir 0 dén 50% khéi
lugng; va

- cac este alkyl cda axit chua no dang etylen véi lugng nam trong khoang

tir 0 dén 65% khdi lugng,
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phén tram khéi lwong duge dua trén tdng lugng monome trong hdn hop
khi két hop véi
(b)  céac hat latec polyme (b) chtra it nhét mot nhém chiic oxiran; trong do:
thanh phan monome ctia latec polyme (a) 1a khac v6i thanh phan monome clia latec
polyme (b)
¢é cac dac tinh tu phuc hdi va do d6 c6 thé dugc sira chira va tai ché. Diéu nay khong
thé c6 duge trude day & cac mang dan hodi duge luu héa luu huynh da biét trong giai
phap k¥ thuat da biét.
Theo mot khia canh, sang ché dé cip dén phuong phap sira chita mang dan hoi
hoic san pham sir dung mang dan hdi nay bang céach:
a) cung cip mang dan hdi bi héng hoic san pham st dung mang dan hdi bi hong,

mang dan hoéi bi hong it nhat ¢ cac bé méat can dugc noi lai,

b) ndi lai cac bé mit ctia mang bi hong, va
c) gia nhiét hodc xtr Iy nhiét mang dan hdi bi hong ddng thoi duy tri viée tiép xuc

gén cac bé mat d3 nbi lai cua mang bi héng & nhiét do nam trong khoang tir
40°C dén 200°C, trong d6

mang dan hdi duge 1am tir latec polyme chira:

(a)  cac hat latec polyme dien nitril lién hop dugc carboxyl hoa (a) thu duoc bang
phan ing polyme hoéa nhil twong gbc tur do ctia hdn hop cac monome chua no
dang etylen chira:

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

- cdc monome duge chon tir cac hop. chét nitril chura no dang etylen véi

| lwong nim trong khoang tir 1 dén 80% khoi lugng;

- cac axit carboxylic chua no dang etylen va/hodc mudi cia ching véi
lwong nam trong khoang tir 0,05 dén 10% khéi lugng;

- c4c monome thom vinyl véi lwong ndm trong khoang tir 0 dén 50% khoi
lugng; va

- céc este alkyl cta axit chua no dang etylen v6i lugng nim trong khoang

tir 0 dén 65% khdi lwong,

3/63



48509

phén tram khéi lwong duge dua trén tong hrong monome trong hdn hop

két hop véi
(b)  cac hat latec polyme (b) chira it nhdt m6t nhém chirc oxiran; trong d6

thanh phin monome ctia latec polyme (a) 1a khac v6i thanh phdn monome ctia latec

polyme (b).

Theo mdt khia canh khac, sang ché @& cip dén phuong phap tai ché mang dan
hdi hodc san phidm str dung mang dan hdi bang cach cit, nghién vun hodc nghién nho
mang dan hoi nay hodc san phém dé tao thanh cac hat chat dan hoi, tiy y trdn cac hat
thu dugc vai cac hat chat dan hdi ban ddu, va tao mang hodc san phdm da tai ché bang
cach dua céc hat ndy vao mdi trudng c6 4p suit nim trong khoang tir 1 dén 20 MPa va
nhiét d6 nim trong khoang tir 40°C dén 200°C, trong d6 mang dan hdi dugc lam tir
latec polyme chtra:

(a)  cac hat latec polyme dien nitril lién hop duge carboxyl héa (a) thu duge bang
phan mg polyme héa nhii trong gdc tw do ctia hdn hop cic monome chwa no
dang etylen chura:

- cac dien lién hop véi lwong nim trong khoang tir 15 dén 99% khéi

lugng;

- cac monome duge chon tir cac hop chét nitril chwa no dang etylen véi

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

- cac axit carboxylic chua no dang etylen va/hoic mudi cia ching véi

lwong nam trong khoang tir 0,05 dén 10% khdi lwong;

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

lugng; va

- cac este alkyl cua axit chua no dang etylen véi lugng nim trong khoang

tir 0 dén 65% khdi lugng,

ty 16 phan traim dugc dya trén tong lvong monome c6 trong hdn hop khi két hop

voi

(b)  c4c hat latec polyme (b) chtra it nhit mdt nhém chirc oxiran; trong d6

thanh phdn monome cta latec polyme (a) 1a khéc vé6i thanh phin monome cua latec

polyme (b).
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Theo mot phuong 4n khac nira, sang ché dé cap dén viéc sir dung latec polyme
chira:

(a)  cac hat latec polyme dien nitril lién hgp dugc carboxyl hoéa (a) thu dugc bang
phan tng polyme héa nhii twong gdc tu do hdn hgp cdc monome chua no dang
etylen chura:

- cac dien lién hop v6i lugng ndm trong khoang tir 15 dén 99% khi
luong;

- cac monome dugc chon tur cac hgp chét nitril chwa no dang etylen véi
lwong nim trong khoang tir 1 &én 80% khdi lugng;

- cac axit carboxylic chua no dang etylen va/hoic mudi ciia ching véi
lwong ndm trong khoang tir 0,05 dén 10% khéi luong;

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

- céc este alkyl cua axit chua no dang etylen véi lugng nim trong khoang
tir 0 dén 65% khdi luong,

ty 1& phan tram duoc dya trén tdng lugng monome cé trong hd hop két hop véi
(b)  cac hat latec polyme (b) chura it nhit mot nhém chire oxiran; trong d6

thanh phin monome ciia latec polyme (a) 1a khac vé6i thanh phin monome ctia latec

polyme (b)

d8 tao ra mang dan hdi thu dwoc tir viéc tu phuc hdi latec polyme, c6 thé phuc hdi

va/hodc tai ché.

MO ta viin tit cac hinh vé

Fig.1 thé hién mang da luu héa va lam kh, dugc cit thanh mAu c6 hinh qua ta
(co chiéu dai 25 + 0,8 mm, chiéu rong 6 mm, va do day 0,056 - 0,066 mm).

Fig.2 thé hién mAu c6 hinh qua ta dwoc kéo cang dén 1%, va tng suit ban dau
dugc ghi lai 1a Go.

Fig.3 thé hién mau c6 hinh qua ta duy tri do cang & 1%, gié tri ing suét dugc
theo doi dudi dang ham thoi gian ¢ nhiét d§ thtr nghiém dugc yéu ciu (Gy).

Fig.4 thé hién cac két qua ctia thir nghiém ty chung Gng suét thu dugc ddi véi vi
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du 9.

Fig.5 thé hién cac két qua ctia thir nghiém tw chung tng sut thu duoc ddi véi vi
du 10.

Fig.6 thé hién cac két qua cta thir nghiém tu ching Gng sut thu duoc d6i véi vi
dull.

Fig.7 thé hién két qua thtr nghiém chiu kéo ctia mau hinh qua ta ty hdi phuc thu
duoge tir vi du 22 so véi cac két qua thu duge d6i véi miu hinh qua ta khong duoc cit
thu dugc tir cing mdt mang duc.

Fig.8 thé hién két qua thir nghiém chiu kéo ctia mau hinh qua ta ty hdi phuc thu
duoc tir vi du 23 so vdi céc két qud thu dugce & mau hinh qua ta khong duogc cit thu
duoc tir cung mot mang duc.

Fig.9 thé hién két qua thtr nghiém chiu kéo cia mau hinh qua ta tw hoi phuc thu
duoc tir vi du 24 so vdi cac két qua thu dugc & mau hinh qua ta khong dugc cat thu
duogc tir cuing mot mang duc.

Fig.10 thé hién két qua thir nghiém chiu kéo ctia miu hinh qua ta tu hdi phuc
thu duoc tir vi du 25 so véi cac két qua thu duge & mau hinh qua ta khong duge cét thu

dugc tir cing mot mang dtc.

MO té chi tiét sang ché

Latec polyme duoc sit dung dé tao ra mang dan hoi ¢ kha ning tu phuc hdi, ¢cé

thé stra chira va/hodac tai ché

Latec polyme dugc st dung theo mot khia canh cua sang ché dé dem lai cac dic
tinh ty phuc hdi cho mang dan hdi dwgc san xuat tir polyme nay dé tao ra mang dan
hdi c6 thé stra chita va/hodc co thé tai ché chira:

(a)  cac hat latec polyme dien nitril lién hgp dugc carboxyl héa (a) thu dugc bang
phan tng polyme hoa nhii twong gbc tw do hén hop cac monome chua no dang
etylen chura:

- cac dien lién hop véi lugng ndm trong khoang tir 15 dén 99% khéi
luong;
- cdc monome dugc chon tir cac hop chét nitril chua no dang etylen véi
lwong nim trong khoang tir 1 dén 80% khéi luong;
6
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- cac axit carboxylic chua no dang etylen va/hodc mudi cia ching véi
lwong nim trong khoang tir 0,05 dén 10% khéi luong;

- c4c monome thom vinyl véi lugng nim trong khodng tir 0 dén 50% khéi
lugng; va

- cac este alkyl cta axit chua no dang etylen véi lugng nim trong khoang
tir 0 dén 65% khéi luong,

ty 1& phéin tram khéi lugng dugc dua trén téng lugng monome trong hén hop

clng v6i hodc két hop véi

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

trong d6 thanh phin monome ctia latec polyme (a) 1a khac véi thanh phin monome ctia

latec polyme (b).

Thuét ngit "cing v6i hodic két hop véi" bao gdm latec trong d6 latec polyme (a)
va latec polyme (b) c6 mat dudi dang hdn hop vat Iy nhu hdn hop cua ca latec polyme
cling nhu 12 latec trong d6 latec polyme (a) va latec polyme (b) thé hién loai twong tac
hoéa hoc hodc vét ly bat ky gifta cac hat latec polyme (a) va latec polyme (b). Theo
séng ché, hdn hop hoic su két hop clia cic hat latec polyme (a) ndy véi cac hat latec
polyme (b) nay c6 thé dugc tao ra bang mot trong cac phurong phép sau chéng han:

(i) polyme héa hdn hgp cac monome chua no dang etylen dung cho latec polyme (a)
khi ¢6 mit céc hat latec chira nhém chirc oxiran (b) trong phan Umg polyme hoa
nhii twong gbc tw do;

(ii) tao ra trudc latec polyme chira cac hat latec polyme (a) va latec polyme chira céc
hat latec polyme (b) va sau d6 két hop c hai latec nay; va

(iii) polyme héa hdn hop cidc monome chua no dang etylen dung cho latec polyme (a)
khi ¢6 mat cac hat latec chira nhém chirc oxiran (b) trong phan ing polyme hoa
nhil trong gbc tu do tao thanh latec polyme thir nhét, va tao ra trude latec polyme
thtt hai chira c4c hat latec polyme (b) va sau d6 két hop ca hai latec ndy, trong d6
latec chira cac hat latec chira nhéom chuc oxiran (b) c6 mit trong phan Ung
polyme héa hdn hop cdc monome chua no dang etylen dung cho latec polyme (a)
va latec polyme thtr hai chirta cdc hat thanh phan (b) 12 giéng nhau hodc khac
khac.
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Thuét ngft "thanh phin monome cua latec polyme (a) 12 khac véi thanh phén
monome cua latec polyme (b)" c6 nghia 1a cAc monome dugc sit dung trong qué trinh
san xuét latec polyme (a) 1a khac cac monome ding cho qui trinh sén xut latec
polyme (b) hodc cac monome 13 gidng nhau song duge sit dung véi lugng tuong db6i
khéc nhau khi san xuét latec polyme (a) va latec polyme (b).

Latec polyme theo sang ché c6 thé chura:

(a)  céc hat latec polyme dien nitril lién hop dugc carboxyl hoéa (a) thu duge bing
phan tng polyme hoéa nhii twong gbc tw do hdn hop cidc monome chua no dang
etylen chura:

- cac dien lién hop véi lwong ndm trong khoang tir 15 dén 99% khéi

luong;
- cac monome duge chon tir cac hop chat nitril chua no dang etylen véi
lwong nam trong khoang tir 1 dén 80% khéi luong;
- cac axit carboxylic chwa no dang etylen va/hoic mudi ciia ching véi
luong nam trong khoang tir 0,05 dén 10% khdi lugng;
- cac monome thom vinyl v6i lugng ndm trong khoang tir 0 dén 50% khdi
lugng; va

- cac este alkyl cua axit chua no dang etylen v6i lugng nam trong khoang

tir 0 dén 65% khdi luong,

- cac monome chua no dang etylen mang nhém chirc oxiran véi lugng
nam trong khoang tir 0 dén 5% khdi lugng, t6t hon 1a véi lugng nam
trong khoang tir 0 dén 3% khdi lugng

ty 1& phan tram khéi luong duoc dwa trén téng lugng monome trong hdn hop

dung cho latec polyme a)

cling v6i hodc két hop vai

(b)  cac hat latec polyme (b) thu dwoc bang phan tng polyme héa nhii twong gdc tu
do hdn hop cac monome chua no dang etylen chita cdc monome chua no dang
etylen mang nhém chirc oxiran véi lwgng nhidu hon 5% khéi lugng, t6t hon it
nhit 1a 10% khéi luong, tot hon nira it nhit 1a 15% khéi lugng dua trén tdng

lugng monome trong hdn hop dung cho latec polyme b).

Latec polyme (b) chira it nhAt mdt nhom chire oxiran
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Latec polyme (b) dugc sit dung theo sang ché co thé duoc didu ché bang quy
trinh polyme hoéa nhil twong gdc tw do thich hop bét ky da biét trong linh vuc k§ thuat
ndy. Céac thong sé thich hop ctia quy trinh 14 cc thong s6 ma s& duge ban lusn dudi
day lién quan dén quy trinh polyme héa nhii twong dé san xuét latec polyme (a).

Céc monome chua no duoc sir dung dé san xuét latec polyme (b) va luong twong
ting ctia ching khong bi giéi han cy thé mién 12 hdn hgp monome nay chia it nhit mot
monome chua no dang etylen mang nhém chtrc oxiran. Theo sang ché, cac monome
chwa no dang etylen mang nhém chirc oxiran c6 thé 1a don chirc d6i voi chirc ning
oxiran va khong chira khung oligome hay polyme. Cu thé 13, khéi luong phan tir trung
binh ciia cdc monome chua no dang etylen mang nhom chtc oxiran la du6i 280
Dalton.

Cac monome chua no dang etylen mang nhém chirc oxiran thich hgp ¢6 thé duoc
chon tir glyxidyl (met)acrylat, allyl 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'-
epoxyheptylacrylat, (6',7'-epoxyheptyl)metacrylat, allyl-3,4-epoxyheptylete, 6,7-
epoxyheptylallylete,  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 va hdn hop cta ching. Glyxidyl (met)acrylat dic
biét duoc uu tién.

Latec polyme chira nhém chirc oxiran (b) theo sang ché c6 thé chra cac don vi
cAu tric thu duge tir cdc monome mang nhém chirc oxiran chua no dang etylen véi
luong ndm trong khoang tir 1 dén 80% khdi lwgng, t6t hon 1 20 dén 70% khéi lugng,
t6t hon nita 1a 25 dén 65% khdi luong, tot nhét 1a tir 35 dén 65% khéi lwong, dua trén
téng khéi luong ctia monome ding cho céc hat latec chita nhém chie oxiran (b). Do
do, giéi han dudi cua lvgng monome mang nhoém chirc oxiran chwa no dang etylen c6
thé 1a 1% khdi luong, hodc 5% khéi luong, hoic 10% khdi lwong, hoic 12% khdi
luong, hoac 14% khdi luong, hodc 16% khdi luong, hodc 18% khéi luong, hodc 20%
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khdi lwong, hodc 22% khdi lugng, hodc 24% khdi lugng, hodc 26% khbi lugng, hodc
28% khdi luong, hodc 30% khéi lugng, hodc 32% khéi lugng, hodc 34% khéi lugng,
hodic 35% khéi lwong, dua trén tong khdi lwong cia monome ding cho cac hat latec
chira nhém chirc oxiran (b). Do do, gidi han trén cia lugng monome mang nhém chire
oxiran chua no dang etylen cé thé 1a 80% khdi lugng, hodc 75% khdi lugng, hodc 73%
khéi lugng, hodc 70% khéi lwong, hodc 68% khdi lugng, hodc 65% khéi lwong, hoic
62% khdi luong, hodc 60% khdi lugng, hodc 58% khéi lugng, hodc 56% khdi lugng,
hodc 54% khoi lugng, hodc 52% khéi lugng, hodc 50% khéi lugng, dua trén téng khdi
lwong ctia monome diing cho céc hat latec chtra nhém chitc oxiran (b). Ngudi ¢6 hiéu
biét trung binh trong linh vire k¥ thuét nay hiéu ring khoang bit ky duoc tao thanh boi
gi6i han bat ky trong sb cac gidi han dudi va gisi han trén duoc mo ta cu thé dugc bao
gbm trong sang ché.

Céac monome khac thich hop dé san xuét latec polyme chira nhom chirc oxiran
(b) theo sang ché c6 thé dugc chon tur:
- cac hop chét nitril chua no dang etylen;
- cac monome thom vinyl;
- cac este alkyl cia axit chua no dang etylen;
- cac este hydroxyalkyl cuia axit chua no dang etylen;
- cdc amit cla axit chua no dang etylen;
- cac axit chua no dang etylen;
- cac monome axit sulfonic chua no dang etylen va/hodc cdc monome axit chira

phospho chura no dang etylen

- vinyl carboxylat;
- cac dien lién hop;
- cac monome c6 it nhit hai nhém chua no dang etylen; va
- hdn hop ctia chiing.

Vi du vé& cac monome nitril chwa no dang etylen ma c¢6 thé dugc st dung dé san
xudt latec polyme chira nhém chirc oxiran (b) theo sang ché bao gdbm cic monome
nitril béo chua no c6 thé polyme héa ma chira tir 2 dén 4 nguyén tir cacbon & dang
mach thdng hodic mach nhanh, ma c6 thé duoc thay thé bing axetyl hodc cdc nhém

nitril khac. Cac monome nitril nhu vdy bao gdm acrylonitril, metacrylonitril, alpha-
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xyanoetyl acrylonitril, fumaronitril va hdn hop cia ching, trong d6 acrylonitril dugc
vu tién nhét.

Cac monome tiéu biéu trong s6 cac monome thom vinyl bao gbm, vi du, styren,
o-metylstyren, p-metylstyren, t-butylstyren va vinyltoluen. Tét hon 13, monome thom
vinyl duge chon tir styren, alpha-metyl styren va hdn hgp cta ching.

Céc este cla axit (met)acrylic ma c6 thé duge sir dung dé san xuét céac hat latec
chira nhém chirc oxiran (b) theo sang ché bao gdm céc este n-alkyl, cac este iso-alkyl
hodc céc este tert-alkyl ctia axit acrylic hodc (met)acrylic trong d6 nhém alkyl c6 tir 1
dén 20 nguyén ti cacbon, sin phdm phan Gng ciia axit metacrylic véi este glyxidyl cta
neoaxit nhu axit versatic, axit neodecanoic hodc axit pivalic va cdc monome
hydroxyalkyl (met)acrylat va alkoxyalkyl (met)acrylat.

Noi chung, cac este alkyl dugc wu tién cla cic axit (met)acrylic co thé dugc
chon tir C1-Cao alkyl (met)acrylat, t6t hon 1a Ci-Cio-alkyl (met)acrylat. Cac vi du vé
c4c monome acrylat nhu vay bao gdm n-butyl acrylat, secondary butyl acrylat, 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 xetyl metacrylat. Dédc biét dugc
uu tién 1a chon céc este cua axit (met)acrylic tir metyl (met)acrylat, etyl (met)acrylat,
propyl (met)acrylat, butyl (met)acrylat, 2-etylhexyl (met)acrylat va hdn hgp cuia
chuing.

Cac monome hydroxy alkyl(met)acrylat ma c6 thé duoc sir dung dé san xuit
latec polyme chra nhom chuc oxiran (b) theo sang ché bao gébm cic monome
hydroxyalkyl acrylat va metacrylat ma dugc dua trén etylen oxit, propylen oxit va
alkylen oxit bic cao hon hodc hén hgp cua ching. Cac vi du bao gbm hydroxyetyl
acrylat, hydroxypropyl acrylat, hydroxyetyl metacrylat, hydroxypropyl metacrylat va
hydroxybutyl acrylat. Tét hon 13, monome hydroxy alkyl(met)acrylat duge chon tir 2-
hydroxy etyl (met)acrylat.

Céc amit cua axit chua no dang etylen ma c6 thé duge st dung dé san xuit latec
polyme chira nhém chirc oxiran (b) theo sang ché bao gém acrylamit, metacrylamit, va

diaxeton acrylamit. Monome amit dugc vu tién la (met)acrylamit.
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Céc monome este vinyl ma c6 thé duoc sir dung dé san xuét latec polyme chira
nhém chirc oxiran (b) theo sang ché bao gdm vinyl axetat, vinyl proprionat, vinyl
butyrat, vinyl benzoat, vinyl-2-etylhexanoat, vinyl stearat, va cic este vinyl cia axit
versatic. Este vinyl duoc wu tién nhit 13 vinyl axetat.

Cac monome axit carboxylic chua no dang etylen thich hop dé san xuét latec
polyme chita nhém chtic oxiran (b) theo sdng ché bao gdm céc monome axit
monocarboxylic va axit dicarboxylic va cic monoeste cua axit dicarboxylic. Tién hanh
sang ché, tt hon 1a st dung céc axit mono hodc dicarboxylic béo chua no dang etylen
hodic cdc anhydrit ma chira tir 3 dén 5 nguyén tir cacbon. Cac vi du v& cdc monome
axit monocarboxylic bao gdm axit acrylic, axit metacrylic, axit crotonic va cac vi du
vé cac monome axit dicarboxylic bao gdm axit fumaric, axit itaconic, axit maleic va
maleic anhydrit. Vi du vé céc axit chwa no dang etylen thich hgp khac 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 céc mudi cta ching. Tét hon
1a, cdc monome axit carboxylic chua no dang etylen dugc chon tir axit (met)acrylic,
axit crotonic, axit itaconic, axit maleic, axit fumaric va hdn hop ctia chiing.

Céac monome dien 1ién hop thich hop dé san xuét latec polyme chtra nhém chirc
oxiran (b) theo sing ché bao gdm cac monome dien lién hop, duge 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, 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 hdn hgp cta
chung 1a cac dien lién hgp dugc vu tién.

Hon nita, cdc monome c6 it nhit hai nhém chwa no dang etylen c6 thé duoc st
dung dé san xuét latec polyme chira nhém chirc oxiran (b). Cdc monome hai chirc

thich hop ma c6 thé tao ra lién két ngang bén trong va c6 kha ning tao nhédnh & polyme
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(¢ day duoc biét dén 1a cac monome da chirc), cé thé dugc chon tir divinyl benzen va
diacrylat va di(met)acrylat. Cac vi du vé cac monome niy 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. Cac monome c¢ it
nhét hai nhém chua no dang etylen tdt hon 1a duge chon tir divinyl benzen 1,2-
etylenglycol  di(met)acrylat, 1,4-butandiol di(met)acrylat va 1,6-hexandiol
di(met)acrylat.

Latec polyme chira nhém chtrc oxiran (b) theo sang ché c6 thé chira cac don vi

cau truc c6 ngudn goc tu

cac monome dugc chon tir cac hop chét nitril chua no dang etylen, tdt hon 1a

acrylonitril v6i lugng nim trong khoang tir 0 dén 50% khdi lugng, t6t hon 14 tir

0 dén 30% khdi luong, t6t hon nita 14 tir 0 dén 20% khdi lwong;

- céc monome thom vinyl, tdt hon 1 styren v6i luong nim trong khoang tir 0 dén
95% khéi lwong, t6t hon 1a nim trong khoang tir 0 dén 70% khdi lwong, t6t hon
nita 12 nam trong khoang tr 0 dén 50% khbi lugng;

- alkyl (met)acrylat ¢6 tir 1 dén 8 nguyén tir cacbon véi lugng nim trong khoang
tir 0 dén 95% khéi lwong, t6t hon 12 tir 5 dén 95% khdi lwong, tot hon nita 1 véi
lwong nam trong khoang tir 20 dén 95% khéi lwong;

- cac axit chwa no dang etylen, tdt hon 13 axit (met)acrylic v6i lugng nim trong
khoéng tir 0 dén 10% khéi lwong, tot hon 13 vé6i lugng nam trong khoang tir 0
dén 7% khéi lwong, tdt hon nita 13 v6i lugng nim trong khoang tir 0,01 dén 7%
khdi luong;

- cac hop chit chua no dang etylen mang nhém silan, sulfonat, axit sulfonic,
phosphat, amit va/hodc N-metylolamit v6i luong ndm trong khoang tir 0 dén
10% khéi luong, t6t hon 1a tir 0 dén 8% khdi lugng, tét hon nita 1a véi lugng
nim trong khoang tir 0 dén 6% khdi lugng;

- Vinyl carboxylat, t6t hon 1a vinyl axetat véi lugng ndm trong khoang tir 0 dén

50% khdi luong, t6t hon 1a vé6i lrgng ndm trong khoang tir 0 dén 40% khdi

lwong, t6t hon nita 13 v6i lugng nam trong khoang tir 0 dén 20% khoi luong;
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cac don vi ciu tric thu duge tir monome mang nhém chiic oxiran chwa no dang
etylen véi luong nim trong khoang tir 1 dén 80% khéi lwong, tot hon 1a nim
trong khoang tir 20 dén 70% khbi luong, t6t hon nita 1a ndm trong khoang tir 25
dén 65% khdi lwong, tdt nhit 14 voi lugng nam trong khoang tir 35 dén 65%
khéi luong.

Theo cach khac, latec polyme chira nhém chirc oxiran (b) theo sang ché c6 thé

chira cac don vi cau triic ¢6 ngudn goc tur

cac dien lién hop, tt hon 13 dwoc chon tir butadien, isopren va hdn hgp ciia
chung, tt hon nita 13 butadien v6i lugng nim trong khoang tir 2 dén 95% khdi
luong, tot hon 1a ndm trong khoang tir 10 dén 95% khéi lugng, tot hon nita 1a
v6i luong ndm trong khoédng tir 20 dén 95% khdi luong;

c4c monome duge chon tir cac hop chit nitril chua no dang etylen, tét hon 1a
acrylonitril véi luong nim trong khoang tir 1 dén 50% khéi luong, t6t hon 1a
v6i lwong nim trong khoang tir 5 dén 50% khéi lugng, t6t hon nita 1a véi lwgng
nim trong khoang tir 5 dén 40% khdi hrong;

cac monome thom vinyl, tbt hon 13 styren v6i luong nim trong khoang tir 0 dén
95% khéi lugng, t6t hon 13 ndm trong khoang tir 0 dén 90% khéi lwong, t6t hon
nita 13 v6i lwong nim trong khoang tir 0 dén 70% khdi lwong;

alkyl (met)acrylat ¢6 tir 1 dén 8 nguyén tir cacbon véi lwgng nim trong khoang
tir 0 dén 95% khéi lwong, tbt hon 13 tir 0 dén 90% khdi lwong, t6t hon nita 13 v6i
lwong ndm trong khoang tir 0 dén 70% khdi lwong;

cac axit chua no dang etylen, tot hon 13 axit (met)acrylic véi lugng nam trong
khoang tir 0 dén 10% khdi lwong, t6t hon 12 ndm trong khoang tir 0 dén 8% khdi
lwong, t6t hon nira 13 v6i lugng ndm trong khoang tir 0 dén 7% khéi lwong;

cac hop chit chua no dang etylen mang nhém silan, sulfonat, axit sulfonic,
phosphat, amit va/hodc N-metylolamit véi luong nim trong khoang tir 0 dén
10% khéi lwong, tbt hon 14 tir 0 dén 8% khéi lugng, tot hon nita 1a véi luong
nim trong khoang tir 0 dén 6% khéi lugng,

cac don vi cdu triic ¢6 ngudn gbe tir monome mang nhém chirc oxiran chua no
dang etylen véi lugng nim trong khoang tir 1 dén 80% khdi luong, tot hon 1a

v6i lwong ndm trong khoang tir 20 dén 70% khéi luong, t6t hon nita 13 véi
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lwong nim trong khoang tir 25 dén 65% khéi lwong, t6t nhit 13 v6i lugng nim

trong khoang tir 35 dén 65% khéi lugng.

Theo sang ché, luong cla cdc monome néu trén ding dé san xudt latec polyme
(b) ¢6 thé dugc bd sung 1én dén 100% khdi lugng.

Nhiét do chuyén thuy tinh (nhiét do diém gitta Tmg) cla latec polyme chia
nhém chuc oxiran (b) theo sang ché c6 thé nim trong khoang tir -50° dén 50°C nhu
duoc do bang DSC theo tiéu chuAn ASTM D3418-03, t&t hon 1a tir -40°C dén 40°C,
tét hon nra 1a tir -30°C dén 30°C, tt hon hita 14 tir -25°C dén 25°C va tt nhat 1a tir -
22°C dén 22°C. Do d6, gi6i han dudi ciia khoang Tmg c6 thé 13 -50, -45, -40, -38, -36,
-34, -32, -30, -29, -28, -27, - 26, -25, -24, -23, hoac -22°C. Giéi han trén cia khoang
Tmg c6 thé 1a 50, 45, 40, 38, 36, 34, 32, 30, 29, 28, 27, 26, 25, 24, 23, hogc 22°C.
Ngudi ¢6 hiéu biét trung binh trong linh vuc ky thuat nay hiéu rang khoang bét ky
duogc tao thanh boi giéi han bat ky trong sd céc gi6i han dudi va giéi han trén duge
boc 16 cu thé dugc bao gdm trong sang ché.

C& hat trung binh-z cia hat latec chita nhém chirc oxiran (b) theo sang ché dugc
do bang thiét bi Malvern zetasizer nano S (ZEN 1600) nhd phuong phép tan xa anh
sang dong hoc (dynamic light scattering-DLS), bat ké né duoc sir dung 1am latec, duoc
bd sung trong qua trinh polyme héa latec polyme (a) hoic dudi dang latec dugce tao ra
trude duoc tron véi latec polyme (a), tot hon 14 nim trong khoang tir 5 dén 90 nm, tdt
hon nita 13 ndm trong khoang tir 15 dén 85 nm, t&t hon nita 12 ndm trong khoang tir 20
dén 80 nm. Do do, gidi han dudi cta cd hat trung binh-z c6 thé 1a 5 nm, 7nm, 8 nm, 9
nm, 10 nm, 11 nm, 12 nm, 13 nm, 14 nm, 15 nm, 16 nm, 17 nm, 18 nm, 19 nm, hodc
20 nm, trong khi d6 gidi han trén co thé 12 90 nm, 85 nm, 80 nm, 75 nm, 70 nm, 65
nm, 60 nm, 55 nm, 50 nm, 45 nm, 40 nm, 38 nm, 36 nm, 34 nm, 32 nm, hodc 30 nm.
Ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thuat nay hiéu ring khoang bét ky
dugc tao thanh boi giGi han bat ky trong sd cac gidi han trén va giéi han duéi dugc
boc 16 cu thé duge bao gdm trong sang ché.

Ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuét nay hiéu ring latec polyme
chira nhém chuc oxiran (b) theo sang ché c6 thé duge sir dung 1am cac hat (vi du lam
c4c hat mam) c6 mit trong qua trinh polyme héa nhil twong latec polyme (a) hodc c6

thé dugc tron 13n véi latec polyme di tao ra trude (a) nho do latec polyme di tao ra
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truge (a) ¢ thé dugc tao ra bang cach polyme héa nhii trong cling véi hodc khong
cung vai latec polyme chita nhém chirc oxiran (b) theo sang ché & dang cac hat c6 mit
trong qua trinh polyme hoa nhii twong vi du & dang cac hat mam. Ngudi ¢6 hiéu biét
trung binh trong linh vuc k¥ thuét nay ciing hiéu rang hat latec chira nhém chitc oxiran
(b) dugc st dung lam cac hat ¢c6 mat trong qué trinh polyme héa nhil twong latec
polyme d& tao trudc (a) va latec polyme chita nhém chirc oxiran (b) dugc tron véi
latec polyme da tao trudc (a) c6 thé 14 gidng hogc khac nhau.

Latec polyme (a)

Theo sang ché hdn hop cic monome chua no dang etylen ding dé san xuét latec
polyme (a) bao gdm:
- cac dien lién hop véi lugng nam trong khoang tir 15 dén 99% khéi luogng;
- cac monome dugc chon tir cdc hop chét nitril chwa no dang etylen véi lugng
nim trong khoang tir 1 dén 80% khéi lwong;
- céc axit carboxylic chwa no dang etylen va/hodc mubi ciia ching véi lwong nam
trong khoang tir 0,05 dén 10% khéi luong;
- cac monome thom vinyl v6i lwong nim trong khoang tir 0 dén 50% khéi lugng;
va
- céc este alkyl cia axit chua no dang etylen v6i lwong nam trong khoang tir 0
dén 65% khdi lugng,
ty 16 phan tram khoi lugng dugc dya trén téng lugng monome duge sir dung trong qué
trinh polyme ho6a nhii tuong.
Trong hdn hop cdc monome chua no dang etylen, cic monome chua no dang
etylen khac c6 thé c6 mit, ma duge chon tir:
- cac este hydroxyalkyl cta axit chua no dang etylen;
- cac amit cda axit chua no dang etylen;
- vinyl carboxylat;
- c4c monome c6 it nhét hai nhém chua no dang etylen;
- cac silan chua no dang etylen;
- cac hop chét chua no dang etylen mang nhém chitc oxiran; va

- hdn hop ctia chung.
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Theo séng ché, hdn hop cic monome chura no dang etylen dung dé san xuét
latec polyme (a) c¢6 thé khong chira cic monome mang nhém chirc oxiran.

Céc monome dien lién hop thich hop dé san xuét latec polyme (a) theo sdng ché
bao gém cac monome dien lién hop, dugc 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,
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,  1,3-
xyclohexadien, myrcen, ocimen, va farnasen. 1,3-Butadien, isopren va hdn hop cla
ching 1a céc dien lién hop dugc uvu tién. 1,3-Butadien 1a dien dugc wu tién nhét. Thong
thuong, lwong monome dien lién hop nim trong khoang tir 15 dén 99% khdi lwong, tdt
hon 13 ndm trong khoang tir 20 d&én 99% khéi luong, t6t hon nita 13 nam trong khoéng
tir 30 dén 75% khbi luong, tdt nhét 12 nam trong khoang tir 40 dén 70% khbi luong,
dwa trén tong khéi luong cia monome. Do d6, dien lién hop c6 thé c6 mit vé6i lwong it
nhét 1a 15% khéi luong, it nhit 20% khdi lwong, it nhat 22% khdi lugng, it nhit 24%
khéi lwong, it nht 26% khdi luong, it nhit 28% khdi luong, it nhat 30% khéi lugng, it
nhét 32% khdi luong, it nhit 34% khéi lwong, it nhit 36% khdi lugng, it nhit 38%
khdi lugng, hodc it nhat 40% khéi luong, dua trén tong khéi lugng ciia cdc monome
chua no dang etylen dung cho latec polyme (a).

Do d6, cac monome dien lién hop c¢6 thé dugc sir dung véi lugng khong qua
95% khdi Ivong, khong qua 90% khéi lwong, khong qui 85% khéi lugng, khong qué
80% khdi luong, khong quéa 78% khéi lugng, khong quéa 76% khdi lugng, khong qué
74% khéi lwong, khong qua 72% khéi lwong, khong qua 70% khdi lugng, khong qua
68% khéi lwong, khong qua 66% khbi lwong, khong qua 64% khdi lugng, khong qua
62% khdi luong, khong qua 60% khdi lwong, khong qua 58% khbi lugng, hodc khong
quéa 56% khéi lwong. Nguoi ¢ hiéu biét trung binh trong linh vuc k¥ thuét nay hiéu
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ré‘tng khoang bét ky gitra gigi han dudi va gidi han trén dugce bde 10 cu thé dugc mo ta
o day.

Cac monome nitril chua no ma c6 thé dugc st dung dé tao ra cac hat latec
polyme (a) bao gdm cdc monome nitril béo chua no ¢6 thé polyme héa ma c6 tir 2 dén
4 nguyén tir cacbon & dang mach thing hodc mach nhénh, ma c6 thé dugc thay thé
bing céc nhom axetyl hodc nhém nitril khac. Cdc monome nitril nhu vay bao gdm
acrylonitril, metacrylonitril, alpha-xyanoetyl acrylonitril, fumaronitril va hén hop cia
ching, trong do6 acrylonitril duge wu tién nhat. Cac monome nitril ndy c6 thé dugc bao
gdm v6i lwgng ndm trong khoang tir 1 dén 80% khéi lugng, t&t hon 14 tir 10 dén 70%
khéi lwong, hodc tir 1 dén 60% khdi lwong, va tdt hon 1a tir 15 dén 50% khdi lugng,
thdm chi t&t hon nira 1a tir 20 dén 50% khdi luong, tot nhét 13 tir 23 dén 43% khbi
lwong, dua trén téng khdi lugng clia cdc monome chura no dang etylen ding cho latec
polyme (a).

Do d6, nitril chua no c6 thé c6 mit véi luong it nhit 1% khdi luong,
5% khdi lwong, it nhit 10% khéi lugng, it nhat 12% khéi lwong, it nhit 14% khéi
Jugng, it nhit 16% khéi Iwvong, it nhit 18% khédi luong, it nhit 20% khdi lugng, it nhét
22% khéi luong, it nhit 24% khdi lugng, it nhit 26% khdi lugng, it nhit 28% khdi
lugng, it nhét 30% khéi luong, it nhit 32% khéi lugng, it nhit 34% khéi lugng, it nhét
36% khéi lwong, it nhit 38% khédi lwvong, hodc it nhat 40% khdi luong, dua trén tong
khéi lugng ciia cdc monome chua no dang etylen ding cho latec polyme (a).

Do d6, cdc monome nitril chua no ¢6 thé duoc sir dung véi lwgng khong qua
80% khéi lugng, khong qua 75% khdi lwong, khong qua 73% khéi luong, khong quéa
70% khéi lwong, khong qua 68% khdi lwong, khéng qua 66% khéi luong, khong qua
64% khi luong, khong qua 62% khoi luong, khong quéa 60% khéi luong, khong qua
58% khdi Iwong, khong qua 56% khdi lwong, khong qua 54% khdi lugng, khong qua
52% khéi lwong, khong qua 50% khdi luong, khong qua 48% khdi lugng, khong qua
46% khéi luong, hodc khong qua 44% khéi lugng. Ngudi c6 hiéu biét trung binh trong
linh vue k§ thuét nay sé& hiéu ring khoang bét ky gitra giéi han duéi va gi6i han trén
duoc bdc 16 cu thé duoc mo ta trong sang ché.

Céc axit carboxylic chwa no dang etylen hodc cac mudi cia ching ¢6 thé duoc

chon tir cdc monome axit monocarboxylic va axit dicarboxylic va cac anhydrit cia
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ching va este mdt phan ciia cac axit polycarboxylic. Tién hanh sang ché, wu tién st
dung céc axit mono- hodc dicarboxylic béo chua no dang etylen hodc cac anhydrit ma
¢6 tr 3 dén 5 nguyén ti cacbon. Cac vi du vé cc monome axit monocarboxylic bao
gbm axit acrylic, axit metacrylic, axit crotonic va cc vi du vé c4dc monome axit
dicarboxylic bao gém axit fumaric, axit itaconic, axit maleic, axit cis-xyclohexen-1,2-
dicarboxylic, axit dimetylmaleic, axit bromomaleic, axit 2,3-diclomaleic va axit (2-
dodexen-1-yl)sucxinic. Cac vi du vé& este mdt phan clia axit polycarboxylic bao gbdm
monometyl maleat, monometyl fumarat, monoetyl maleat, monoetyl fumarat,
monopropyl maleat, monopropyl fumarat, monobutyl maleat, monobutyl fumarat,
mono(2-etyl hexyl) maleat, mono(2-etyl hexyl) fumarat. Vi du vé céc cac axit chura no
dang 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 cac mudi ciia ching. Axit (met)acrylic, axit crotonic, axit itaconic,
axit maleic, axit fumaric va hdn hop cta ching ddc biét dugc uu tién.

Viéc str dung cac monome axit carboxylic chua no dang etylen lam anh hudng
dén cac dac tinh cia hé phéan tan polyme va mang duoc san xuét chira chiing. Loai va
lugng cac monome ndy dugc xac dinh. Thong thuong, luong nay nam trong khoang tir
0,05 dén 10% khoi lugng, cu thé 12 nim trong khoang tur 0,1 dén 10% khdi lugng hoac
tir 0,05 dén 7% khéi luong, tot hon 13 nim trong khoang tir 0,1 dén 9% khéi lugng, t6t
hon nita 14 nim trong khoang tir 0,1 dén 8% khdi luong, tham chi t&t hon nita 1a ndm
trong khoang tir 1 d&én 7% khdi luong, t6t nhat 12 ndm trong khoang tir 2 dén 7% khéi
luong, dua trén tong khdi lugng clia cdc monome chua no dang etylen dung cho latec
polyme (a). Do d6, cac monome axit carboxylic chua no dang etylen c6 thé c¢6 mit véi
luong it nhét 0,01% khéi lugng, it nhét 0,05% khéi lugng, it nhét 0,1% khdi lugng, it
nhét 0,3% khéi luong, it nhit 0,5% khdi luong, it nhat 0,7% khéi lwgng, it nhit 0,9%
khéi luong, it nhit 1% khéi lwong, it nhit 1,2% khdi lugng, it nhét 1,4% khbi lugng, it
nhét 1,6% khdi luong, it nhat 1,8% khdi luong, it nhat 2% khéi luong, it nhat 2,5%
khéi luong, hodc it nhét 3% khoi lugng. Tuong tu, cdc monome axit carboxylic chua
no dang etylen c6 thé c6 mit v6i lugng khong qué 10% khéi lugng, khong qua 9,5%
khéi luong, khong qua 9% khbi luong, khong qua 8,5% khéi lugng, khong qué 8%
khéi lvong, khong qua 7,5% khébi lwong, khoéng qua 7% khéi lugng, khong qua 6,5%
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khéi lwong, khong qua 6% khéi luong, khong qua 5,5% khdi luong, hodc khong qua
5% khéi luong, dua trén tong khdi lugng cia cdc monome chwa no dang etylen ding
cho latec polyme (a). Ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuét nay s& hiéu
ring khoang bat ky duoc xac dinh boi gidi han dudi dugc boc 10 18 rang va gidi han
trén dugce boc 10 rd rang duge mod ta & day.

Céc vi du tiéu biéu vé cdc monome thom-vinyl bao gém, vi dy, styren, a-
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-diphenyletylen va 1,2-diphenyletylen dugc thé. Hdn hop ctia mot hodc nhiu trong
s6 cac hop chét thom-vinyl cling c6 thé duoc sir dung. C4c monome dugc vu tién 13
styren va o-metylstyren. Cac hop chét thom-vinyl ¢6 thé duge sir dung véi lugng nim
trong khoang tir 0 dén 50% khdi luong, tot hon 14 tir 0 d&n 40% khéi lugng tét hon nita
12 ndm trong khoang tir 0 dén 25% khéi lugng, thdm chi tdt hon nita 12 nim trong
khoang tir 0 dén 15% khdi lwong, va t6t nhat 1a tir 0 dén 10% khdi lugng, dua trén
tong khéi lugng clia cac monome chua no dang etylen ding cho latec polyme (a). Do
d6, hop chét thom-vinyl ¢6 thé c6 mat véi luong khong quéa 35% khdi lwong, khong
qué 30% khéi luong, khong qua 25% khdi Iuong, khong qua 20% khdi lwong, khong
qué 18% khéi luong, khong qua 16% khdi lwong, khong qua 14% khdi lwong, khong
qué 12% khéi lwong, khong qua 10% khdi lwong, khong qua 8% khéi lugng, khong
qué 6% khdi lwong, khong qua 4% khéi luong, khong qua 2% khéi lwong, hodc khong
qué 1% khéi lugng, dua trén tong khéi lugng clia cic monome chua no dang etylen
ding cho latec polyme (a). Cac hop chét thom-vinyl ciing c¢6 thé hoan toan khong c6
mat.

Ngoai ra, hdn hgp cdc monome chwra no dang etylen ding cho latec polyme (a)
theo sang ché ¢ thé bao gébm cac monome chua no dang etylen khac ma khac vé6i cac

monome néu trén. Cdc monome nay cé thé dugc chon tir cac este cua axit (met)acrylic,
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este vinyl, va cdc amit cla axit chua no dang etylen hodc cac hop chét silan chua no
dang etylen.

Céc monome este vinyl ma c6 thé duoc sir dung theo séng ché bao gdm vinyl
axetat, vinyl proprionat, vinyl butyrat, vinyl benzoat, vinyl-2-etylhexanoat, vinyl
stearat, va cac este vinyl clia axit versatic. Monome este vinyl dugc uu tién nhit dé sir
dung trong sang ché 1a vinyl axetat. Thong thudng, monome este vinyl c6 thé c6 mat
v6i luong khong qua 18% khdi lwong, khéng qua 16% khéi lugng, khong qua 14%
khéi luvong, khong qua 12% khéi lwong, khéng qua 10% khdi lugng, khong qua 8%
khéi luong, khong quéa 6% khoi luong, khong qua 4% khéi lwong, khong quéa 2% khbi
lwong, hodc khong qua 1% khdi lugng, dua trén tong khéi lwgng clia cic monome
chua no dang etylen dung cho latec polyme (a).

Céc vi du v& cac hop chét silan chua no dang etylen thich hgp c6 thé duoc chon
tir trietoxyvinylsilan va 3-metacryloxypropyltrimetoxysilan. Cac hop chét silan chua
no dang etylen c¢6 thé ¢6 mat voi lugng nim trong khoang tir 0,05 dén 5,0% khdi
luong, t6t hon 1a tir 0,3 dén 2,0% khdi luong, t8t hon nira 12 ndm trong khoang tir 0,3
dén 1,0% khéi lwong, dua trén tong khdi lugng clia cic monome chua no dang etylen
dung cho latec polyme (a).

Este cua axit (met)acrylic ma c¢6 thé duoe sir dung trong sang ché bao gbdm cac
este n-alkyl, este iso-alkyl hodc este tert-alkyl cua acrylic hodc axit (met)acrylic, trong
d6 nhém alkyl c6 tir 1 dén 20 nguyén tir cacbon, san phdm phan ung ciia axit
metacrylic v6i este glyxidyl ciia neoaxit nhu axit versatic, axit neodecanoic hodc axit
pivalic va cdc monome hydroxyalkyl (met)acrylat va alkoxyalkyl (met)acrylat.

NOoi chung, cac este alkyl dugc wu tién cla axit (met)acrylic ¢ thé dugc chon tir
C1-Cio alkyl (met)acrylat, tét hon 13 C;-Cs-alkyl (met)acrylat. Céc vi du vé cac
monome acrylat nhu vy bao gdm n-butyl acrylat, butyl acrylat thi clp, etyl acrylat,
hexyl acrylat, tert-butyl acrylat, 2-etyl-hexyl acrylat, isooctyl acrylat, 4-metyl-2-penty]
acrylat, 2-metylbutyl acrylat, metyl metacrylat, butyl metacrylat, n-butyl metacrylat,
isobutyl metacrylat, etyl metacrylat, isopropyl metacrylat, hexyl metacrylat,
xyclohexyl metacrylat va xetyl metacrylat. Metyl (met)acrylat, etyl (met)acrylat,
propyl (met)acrylat, butyl (met)acrylat, 2-etylhexyl (met)acrylat va hdn hop cua ching

duoc uvu tién.
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Thong thudng, cac monome alkyl (met)acrylat ¢ thé c6 mit véi lwong khong
qua 18% khéi lvong, khoéng qua 16% khéi luong, khong qua 14% khéi Iuong, khong
quéa 12% khéi lvong, khoéng qua 10% khéi lugng, khong qua 8% khdi lwong, khong
quéa 6% khéi luong, khong qua 4% khdi lwong, khong qua 2% khdi lugng, hoic khéng
quéa 1% khdi lugng, dua trén tdng khdi lwong ciia cdc monome chwa no dang etylen
dung cho latec polyme (a).

Céac monome hydroxy alkyl(met)acrylat ma c6 thé dugc st dung dé san xuét
latec polyme theo sang ché bao gdm cic monome hydroxyalkyl acrylat va metacrylat
ma dugc dua trén etylen oxit, propylen oxit va cac alkylen oxit bac cao ho#c hdn hop
cia ching. Cic vi du v& monome nhu vdy bao gdm hydroxyetyl acrylat,
hydroxypropyl acrylat, hydroxyetyl metacrylat, hydroxypropyl metacrylat va
hydroxybutyl acrylat. Tét hon 13, monome hydroxy alkyl(met)acrylat 1a 2-hydroxy
etyl(met)acrylat. Théng thudng, cac monome hydroxy alkyl (met)acrylat c¢6 thé c6 mit
v6i luong khong qua 18% khéi lugng, khong qua 16% khéi lwong, khong qua 14%
khéi lwong, khong qué 12% khéi lugng, khong qua 10% khdi luong, khong qua 8%
khéi lugng, khong qua 6% khéi lugng, khong qua 4% khéi luong, khong qua 2% khéi
luong, hodc khéng quéa 1% khdi lugng, dua trén téng khdi luong cla cdc monome
chua no dang etylen dung cho latec polyme (a).

C4c monome alkoxyalkyl (met)acrylat ma c6 thé duoc st dung theo sang ché
bao gdm metoxyetyl metacrylat, etoxyetyl metacrylat, metoxyetyl metacrylat,
etoxyetyl acrylat, butoxyetyl metacrylat, metoxybutyl acrylat va metoxyetoxyetyl
acrylat. Cac monome alkoxyalkyl(met)acrylat dugc uu tién 1a etoxyetyl acrylat va
metoxyetyl acrylat. Thong thuong, lvgng monome alkoxyetyl alkyl (met)acrylat c6 thé
c6 mit v6i luong khong qua 18% khéi lwong, khong quéa 16% khdi luong, khong qua
14% khbi luong, khong quéa 12% khébi luong, khong qua 10% khdi lwong, khong qua
8% khdi lwong, khong qua 6% khdi luong, khong quéa 4% khéi lugng, khéng qua 2%
khéi lwgng, hodc khong qué 1% khéi lugng, dua trén tdng khéi lwong ciia cdc monome
chua no dang etylen dung cho latec polyme (a).

Céc amit cua axit chua no dang etylen ma c6 thé dugc st dung dé san xuit latec
polyme theo sang ché bao gdm acrylamit, metacrylamit, va diaxeton acrylamit.

Monome amit dugc wu tién 1a (met)acrylamit. D€ dua cac nhém chirc ma c6 kha nang
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tu lién két ngang khi gia nhiét vao cac hat polyme theo séng ché thi c6 thé sir dung cac
monome chtta cdc nhom N-metylol amit. Cac monome thich hop 1a 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-
hydroxyetyl) acrylamit. Thong thuong, cac amit clia axit chura no dang etylen co6 thé c6
mit v6i lwong khong qua 18% khéi lwong, khong qua 16% khéi lugng, khong qua
14% khéi lugng, khong qua 12% khéi lugng, khéng qua 10% khéi luong, khong qua
8% khéi luong, khong quéa 6% khdi luong, khong quéa 4% khdi lugng, khong qua 2%
khdi lwong, hodc khong qua 1% khbi lwong, dua trén tdng khdi lwong clia cdc monome
chua no dang etylen dung cho latec polyme (a).

Hon nita, cdc monome co it nhét hai nhém chua no dang etylen c6 thé c6 mat &
dang hdn hop cic monome dé san xuét latec polyme theo séng ché vai luong tir 0 dén
6,0% khéi lvong, tbt hon 14 0,1 dén 3,5% khdi luong, dya trén tong khdi lwong ciia cac
monome chua no dang etylen. Thong thudng, cdic monome nay cé thé c6 mat véi
lwong khong qua 6% khdi hwong, khong qui 4% khéi lugng, khong qua 2% khbi
luong, khong qua 1% khdi lwong, dwa trén tong khéi lwong clia cdc monome chua no
dang etylen. CAc monome hai chirc thich hgp ma c6 kha nang tao ra lién két ngang bén
trong va phan nhanh & polyme (& ddy dwoc biét dén 1a cac monome da chic) ¢ thé
duoc chon tir divinyl benzen va diacrylat va di(met)acrylat. Cac vi du vé monome nay
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. T6t hon 13, cdc monome c6 it nhat hai nhém chwa no dang etylen dugc
chon tir divinyl benzen, 1,2 etylenglycol di(met)acrylat, 1,4-butandiol di(met)acrylat,
1,6-hexandiol di(met)acrylat va trimetylolpropan tri(met)acrylat.

Céc monome da chtc oxiran thich hop c6 thé duoc sir dung dé san xuat latec
polyme (a) la cdc monome dugc md ta trén day dung cho latec polyme (b) chira nhém
chirc oxiran bao gdm trong cic phuwong an dwgc uu tién. Néu dugc st dung, céc
monome chtra nhém chttc oxiran t6t hon 1a ¢6 mat v6i luong nhiéu nhat 1a 5% khéi

lwong, t&t hon 13 nhiéu nhét 12 3% khéi luong dua trén tong lugng cac monome duge
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str dung @& san xuét latec polyme (a). Tuy nhién, nhu duogc dé cap trén dy t6t nhét 1a
latec polyme (a) khong chtra cdc nhém chirc oxiran.
Hbn hop cac monome chua no dang etylen ding cho latec polyme (a) c6 thé
chua tu:
- 20 dén 99% khéi lwong céc dien lién hop, tot hon 13 duge chon tir butadien,
isopren va hén hop ctia chiing, t6t hon nita 13 butadien;
- 1 dén 60% khéi lugng cac monome duoc chon tir cac hop chit nitril chwa no
dang etylen, tot hon 13 acrylonitril;
- 0 dén 40% khdi lugng cic monome thom vinyl, t5t hon 14 styren;
- 0 dén 25% khdi lugng C1-Cs alkyl (met)acrylat;
- 0,05 dén 7% khbi lugng céac axit chua no dang etylen, tdt hon 1a axit
(met)acrylic;
- 0 dén 10% khéi lugng vinyl este:
- 0 dén 10% khdi lugng hop chit chwa no dang etylen mang cc nhém silan, amit
va/hodc N-metylolamit,
ty 16 khéi luong dugc dya trén tong lrong monome ¢6 mit trong hdn hop.
Theo sang ché, luong cic monome néu trén ding dé san xuét latec polyme (a)
¢6 thé bd sung 1én dén 100% khéi luong.
Theo séng ché, hdn hop cic monome chua no dang etylen cin polyme héa trong
phéan tng polyme hoa nhii twong gbc tu do ciing c6 thé chira:
(@) 15 dén 90% khéi lwong ctia isopren;
(b) 1 dén 80% khéi lwong cuia acrylonitril;
() 0,01 dn 10% khéi luong, tot hon 13 0,05 dén 10% khdi luong cia it nhat mét
axit chua no dang etylen;
(d) 0 dén 40% khdi luong cua it nhat mot hop chit thom vinyl, va
(¢) 0 dén 20% khdi lwong cia it nhat mot hop chét chua no dang etylen khac véi
hop chét bét ky trong s cac hop chat néu trong muc tir (a) dén (d). Cac khoang luong
cta thanh phan (a) va/hoic (b) ¢6 thé dugc chon tir cic khoang cia (a) céc dien lién
hop va (b) nitril chua no néu trén. Twong tu, cdc phuong an cu thé va luong cla céc
thanh phan (c), (d) va/hoic (e) c6 thé dugc chon tir lwgng néu trén cua cic thanh phan

(¢), (d) va cac polyme khéc.
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Co hat trung binh z duoc do bang thiét bi Malvern zetasizer nano S (ZEN 1600)
str dung c6ng nghé tan xa anh sdng dong hoc (DLS) cua céc hat latec (a) theo sang ché
t6t hon 1a ndm trong khoang tir 70 dén 1000 nm, t5t hon nita 1a ndm trong khoang tir
80 dén 1000 nm, t6t hon nita 12 nim trong khoang tir 90 dén 1000 nm, nim trong
khoang tir 100 d&n 1000 nm, tét hon nita 12 nim trong khoang tir 110 dén 600 nm, tdt
hon 12 ndm trong khoang tir 120 dén 500 nm. Do d6, gidi han dudi cia c& hat trung
binh z clia cac hat latec (a) c6 thé 12 70 nm, 80nm, 90 nm, 100 nm, 105 nm hozc 110
nm, hodc 120 nm; gigi han trén cta c¢& hat trung binh z c6 thé 1a 900 nm, 800 nm, 700
nm, 600 nm, 500 nm, 400 nm, 350 nm, 300 nm, 270 nm, 250 nm, 230 nm, 210 nm
hodc 200 nm. Ngudi ¢6 hiéu biét trung binh trong linh vuc ky thut nay s& hiéu ring
khoéngbbét k¥ duoc tao thanh bdi gidi han bit ky trong s cac gi6i han trén va gi6i han
duéi duge boc 16 cu thé duoc bao gdm trong ban mé ta sang ché.

Theo sang ché, dic biét duge wu tién 13 ¢& hat trung binh z clia latec polyme (a)
1a 16n hon c& hat trung binh z ctia latec polyme (b).

Phuong phap san xuét latec polyme theo séang ché:

Latec polyme (a) theo sang ché c¢6 thé dugc san xudt boi quy trinh polyme héa
nhil twong bit ky da biét ddi véi ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuét
nay, mién 1a hdn hop cidc monome nhu duoc mo ta & ddy dugc st dung. Dic biét thich
hop 1a quy trinh duge mo ta trong cong bb don chau Au s6 EP-A 792 891.

Trong quy trinh polyme héa nhii twong dé san xuit latec polyme (a) theo sang
ché hat mam latec c¢6 thé duoc str dung. Tét hon 13, hat mam latec 13 latec polyme (b)
nhu duge md ta trén ddy bao gdm toan bd dang bién thé duoc mo ta. Theo cach khéc,
cac hat mam khac bat ky da biét ddi voi nguoi ¢6 hiéu biét trung binh trong linh vire
k¥ thuét ndy c6 thé duge sir dung. Tuy nhién néu latec polyme (b) khdng duoc sir dung
lam c4c hat mam, thi céc hat latec polyme (b) s& phai dugc dwa vao latec polyme theo
sang ché theo cach thich hop bét ky khac nhur tron latec di dugce tao trudce chira cc hat
latec polyme (a) véi latec da tao trudce chira cac hat latec polyme (b).

Céc hat mim latec t6t hon 13 ¢6 mit véi luong ndm trong khoang tir 0,01 dén
10, t5t hon 1a tir 1 dén 5 phdn khéi luong, dua trén 100 phan khéi lwong cla tdng céc
monome chua no dang etylen dugc sit dung trong latec polyme chita cdc monome

ding dé tao ra hat mam, nhu hat latec chira nhém chire oxiran (b). Gi6i han duéi cua
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lwong hat mam latec do dé ¢6 thé 13 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 khdi
luong. Gidi han trén ctia lugng nay c6 thé 1 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 phan khéi lwong. Ngudi c6 hiéu biét trung binh trong linh vurc k¥
thudt ndy s& hiéu rang khoang bét ky duoc tao thanh boi gi6i han bt ky trong sb cac
gidi han dudi va gidi han trén dugce boc 10 cu thé dugc bao gém cu thé trong ban mo ta
sang ché.

Quy trinh san xuét latec polyme duwgc md ta trén day c6 thé dugc tién hanh &
nhiét do ndm trong khoang tir 0 dén 130°C, tét hon 13 nim trong khoang tir 0 dén
100°C, cu thé tbt hon 1a nam trong khodng tur 5 dén 70°C, cu thé hon nira tdt hon 12
nim trong khoang tir 5 dén 60°C, khi c6 mit hodc khong c6 mit mot hodc nhiéu chit
nhii hoa, khong c6 mit hodc cé médt mot hodc nhiéu chit keo va mot hodic nhiéu chit
khoi mao phan tmg. Nhiét do ndy bao gdm tit ca cac gi tri va cac gié tri con nim gitra
chung, dic biét bao gdm 3, 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.

Céc chét khoi mao phan tmg ma c6 thé dugc sir dung khi tién hanh sang ché
bao gdm céc chat khoi mao phan tng hoa tan trong nude va/hodc hoa tan trong diu ma
¢6 hiéu qua cho cac muc dich polyme héa. Céc chét khoi mao tiéu biéu 1a da biét 15
trong linh vuc k§ thudt nay va bao gbm, vi du: cac hop chit azo (nhu, vi dy, AIBN,
AMBN va axit xyanovaleric) va cac hop chét peroxy vo co, nhu hydro peroxit, natri,
kali va amoni peroxydisulfat, peroxycacbonat va peroxyborat, cling nhu 1a céc hop
chét peroxy hitu co, nhu alkyl hydroperoxit, dialkyl peroxit, axyl hydroperoxit, va
diaxyl peroxit, ciing nhur 12 céc este, nhu butyl perbenzoat bac ba va hdn hop cia cac
chét khoi mao phan tmg vd co va hitu co.

Chét khoi mao phan tmg dwoc st dung véi luong du dé bat ddu phan ung
polyme héa ¢ téc do mong mubn. Néi chung, lugng chét khoi mao phan ung 13 nim
trong khoang tir 0,01 dén 5, t&t hon 13 nim trong khoang tir 0,1 dén 4% khéi luong,
dva trén khdi lwong cua tong luong polyme, 1a thich hop. Lugng chét khoi mao phan
g tot nhat 1a ndm trong khoang tir 0,01 dén 2% khéi luong, dua trén tong khdi lwgng

cua polyme. Luong chat khoi mao phan trng bao gém toan bd céc gid tri va cac gia tri
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con nam gitta chung, ddc biét 1a bao gém 0,01, 0,1, 0,5, 1, 1,5, 2, 2,5, 3,4 va 4,5%
khéi lugng, dua trén téng khbi luong cia polyme.

Céc hop chét peroxy v6 co va hitu co néu trén ciing c6 thé duoc sir dung mot
minh hodc két hop véi mét hodc nhiéu chét khir thich hop, nhu da biét ro trong linh
vuc k§ thuat nay. Vi du vé& cac chit khir nhu viy ma c6 thé duoc d& cap dén 1a luu
huynh dioxit, disulfit kim loai kiém, kim loai kiém va amoni hydro sulfit, thiosulfat,
dithionit va formaldehyt sulfoxylat, cling nhu 1a hydroxylamin hydroclorua, hydrazin
sulfat, sit (II) sulfat, déng naphthanat, glucoza, cac hop chét axit sulfonic nhu natri
metan sulfonat, cic hop chat amin nhu dimetylanilin va axit ascorbic. Tt hon nita 14
st dung riéng mudi natri ctia din xuét axit sulfinic hitu co, nhu Bruggolite® FF6 hoic
Bruggolite® FF6M. Luong chét khir tot hon 14 nim trong khoang tir 0,03 dén 10 phin
khéi luong trén mdi phan khdi lugng cta chit khoi méo phan ing polyme héa.

Céac chét hoat dong bé mit hodc chit nhii héa ma thich hop dé 1am dn dinh céc
hat latec bao gém céc chit co hoat tinh bé mit thong thudng ding cho quy trinh
polyme hoa. Chét hoat dong bé mit hodc nhiéu chét hoat dong bé mit c6 thé duoc bd
sung vao pha nude va/hoic pha monome. Luong hitu hiéu ciia chét hoat dong bé mit
trong qua trinh tao mam [a lugng ma dugce chon dé hd trg qué trinh lam 6n dinh hat
nhu chét keo, t6i thiéu héa twong tac giita cic hat va ngin ngira sy ngung két. Trong
quy trinh khdng tao mam, lugng hitu hiéu cia chit hoat dong bé mit 13 lwgng ma duoc
chon dé tac dong dén ¢ hat.

Céc chit hoat dong bé mit tiéu biéu bao gdm axit sulfonic no va chua no dang
etylen hodc céc mudi cua ching, bao gém, vi dy, axit hydrocarbonsulfonic chua no,
nhu axit vinylsulfonic, axit allylsulfonic va axit metallylsulfonic, va cic mubi cia
chung; cac axit hydrocarbon thom, nhu, vi duy, axit p-styrensulfonic, axit
isopropenylbenzensulfonic va axit vinyloxybenzensulfonic va cdc mudi ctia ching;
este sulfoalkyl cuia axit acrylic va axit metacrylic, nhu, vi dy, sulfoetyl metacrylat va
sulfopropyl metacrylat va cic mudi coa chung, va axit 2-acrylamido-2-
metylpropansulfonic va cac mudi cia ching; diphenyl oxit disulfonat dwoc alkyl hoa,
natri dodexylbenzensulfonat va este dihexyl ctia natri sulfosucxinat, este natri alkyl
cta axit sulfonic, alkylphenol dugc etoxyl hoa va céc rugu dugce etoxyl hoa; rugu béo

(poly)etesulfat.
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Loai va luong cta chét hoat dong bé mit thudong bi chi phdi béi sd hat, c¢& hat
va thanh phin hat. Thong thuong, chit hoat dong duoc str dung véi lugng nim trong
khoang tir 0 dén 20, t&t hon 14 v&i lugng ndm trong khoang tir 0 dén 10, t5t hon nita 14
nim trong khoang tir 0 dén 5% khéi luong, dua trén tdng khdi lwong ciia cdc monome.
Luong chit hoat dong bao gdm tt ca cac gia tri va cac gia tri con nam gitta chiing, dic
biét 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% khéi lwong, dya trén téng khdi lwong cia monome. Theo mét phuong 4n cla
sang ché, qua trinh polyme hoa dugc tién hanh ma khéng can sir dung chét hoat dong
bé mit.

Céc chit keo bao vé khac nhau ciing ¢6 thé dugc sir dung thay vi hodc ngoai cac
chét hoat dong bé mit dugc mo ta trén day. Céc chét keo thich hop bao gém cac hop
chét polyhydroxy, nhu ruou polyvinylic dugc axetyl hoa mot phan, casein, tinh bot
hydroxyetyl, carboxymetylxenluloza, hydroxyetylxenluloza, hydroxypropylxenluloza,
polysacarit, va polysacarit di thoai bién, polyetylen glycol va gdm arabic. Cac chit
keo bdo vé dugc uu tién la carboxymetylxenluloza, hydroxyetylxenluloza va
hydroxypropylxenluloza. N6i chung, cac chét keo bao vé nay dwgc st dung véi lugng
nim trong khoang tir 0 dén 10, t6t hon 13 ndm trong khoang tir 0 dén 5, tét hon nita 13
nim trong khoang tir 0 dén 2 phan khéi luong, dwa trén tong khdi lugng ctia monome.
Lugng chat keo bao vé bao gdm toan bd cic gia tri va cac gié tri con giita ching, dic
biét 1a bao gém 1,2,3,4,5,6,7, 8 va 9% khéi luong, dua trén téng khoi lugng cta
monome.

Ngudi ¢6 hiéu biét trung binh trong linh vue k§ thuat nay s& biét loai va luong
monome mang cadc nhém chirc phan cyc, cac chét hoat dong bé mit va chat keo bao vé
ma duoc chon dé 1am cho latec polyme theo sang ché thich hop cho cic tmg dung duc
nhiing. Do d6, duoc wu tién 1 ché pham latec polyme theo sang ché c6 d6 6n dinh chét
dién phéan ti da nhét dinh dwoc xac dinh 1a ndng d6 ngung két téi han nhé hon 30
mmol/l CaCly, tét hon 14 nhé hon 25 mmol/l, tét hon 1 nhé hon 20 mmol/l, tot nht 1
nho hon 10 mmol/l (duoc x4c dinh cho tdng lwong chét rén trong ché phim 13 0,1% &
pH 10 va 23°C).
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Néu do 6n dinh cta chit dién phan 1a qua cao, thi s& kho ngung két latec
polyme trong qua trinh dic nhing, két qua 1a khong tao thanh mang latec polyme lién
tuc trén khudn nhung hodic do day ciia san phim tao ra 1a khong ddng nhét.

Thong thuong, ngudi c6 hidu biét trung binh trong linh vure k§ thuét nay c6 thé
diéu chinh thich hop do dn dinh cta chit dién phén trong latec polyme. Do 4n dinh cia
chit dién phén s€ tuy thudc vao nhiéu yéu tdc khac nhau nhét dinh, vi du, lugng va
viéc lua chon cdc monome dugc sir dung dé tao ra latec polyme, ddc biét 1a cac
monome chtta cac nhom chirc phan cuc, cling nhu 1a Iya chon va lugng hé lam bn
dinh, vi du, qua trinh polyme hoéa nhil twong dé tao ra latec polyme. Hé lam 6n dinh c6
thé chtra chét hoat dong bé mit va/hodc chit keo bao vé.

Nguoi ¢6 hiéu biét trung binh trong linh vuc k§ thuat ndy c6 thé, tily thudc vao
cac monomo duge chon va lugng twong tmg ciia ching ding dé tao ra latec polyme
theo sang ché, dé diéu chinh hé 1am 6n dinh dé dat dugc d6 6n dinh ctia chit dién phan
theo sang ché.

Vi ¢6 nhidu tdc dong khac nhau dén d6 6n dinh cta chat dién phan, nén viéc
diéu chinh t6t nhat dugc tién hanh bang céc thir nghiém tham do va thir nghiém sai sd.
Tuy nhién, viéc diéu chinh nay c6 thé d& dang dugc tién hanh ma khong can c¢b géng
quéa nho phwong phép thir nghiém d6 on dinh cta chét dién phan, nhu dugc mo ta trén
day.

Thuodng duge khuyén 1a tién hanh qué trinh polyme héa nhii twong khi ¢6 mit
cac chit dém va chét tao chelat. Cac chét thich hop 14, vi dy, cacbonat kim loai kiém
va hydro cacbonat, cac phosphat kim loai kiém va pyrophosphat (cic chit dém) va cac
mudi kim loai kiém cua axit etylendiamintetraaxetic (EDTA) hodc axit hydroxyl-2-
etylendiamintriaxetic (HEEDTA) 1am chét tao chelat. Luong chit dém va chit tao
chelat thuong nim trong khoang tir 0,001 dén 1,0% khéi lugng, dva trén tong luong
monome.

Hon nita, thudn loi 12 st dung chit chuyén mach (chét diéu hoa) trong qué trinh
polyme hoa nhil tvong. Cac chat thong thuong 13, vi du, cic hop chét Ivu huynh hiru
co, nhu thioeste, 2-mercaptoetanol, axit 3-mercaptopropionic va C;-Ciz alkyl
mercaptan, n-dodecylmercaptan va t-dodecylmercaptan dugc uu tién. Lugng chét

chuyén mach, néu c6 mit thuong nam trong khoang tir 0,05 dén 3,0% khdi luong, tbt
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hon 13 ndm trong khoang tr 0,2 dén 2,0% khéi lugng, dua trén téng khéi lugng cua
monome dugce st dung.

Hon nita, ¢6 loi néu tién hanh trung hoa mot phan trong qua trinh polyme héa.
Nguoi ¢ hidu biét trung binh trong linh vire k§ thuit nay sé hiéu ring bang cach lya
chon thich hop thong sb nay c6 thé kiém soat duogc quy trinh.

Céc chét phu gia va cdc thanh phin khac c6 thé duge bd sung dé tao ra ché
phim latec theo sang ché. Cac chét phu gia nhu vdy bao gdm, vi du: chét chéng tao
bot, chét lam 4m, chit 1am dic, chit déo, chit don, chit mau, chét phéan tén, chit 1am
sang quang hoc, chét chéng oxy hoa, chét diét khudn va chét tao chelat kim loai. Cac
chét chdng tao bot da biét bao gdm dau silicon va axetylen glycol. Céc chét 1am 4m da
biét bao gbdm alkylphenol etoxylat, dialkylsulfosucxinat kim loai kiém, axetylen glycol
va alkylsulfat kim loai kim. Céc chit lam dic théng thudong bao gdm polyacrylat,
polyacrylamit, gdm xanthan, xenluloza da cai bién hodic cac chét lam dic cu thé, nhu
silic oxit va dat sét. Cac chit déo thong thuong bao gdm dau khoang, polybuten 16ng,
polyacrylat 16ng va lanolin. Titan dioxit (TiO2), canxi cacbonat va dat sét 1a cic cht
don thuong dugc sir dung.

Theo phuong an khéac cia sang ché latec polyme chtra cac hat latec polyme (a)
va latec polyme chira cac hat latec polyme (b) dugc tao trudc va sau do cd hai latec
nay duoc két hop v6i nhau. Quy trinh polyme héa nhii twong ding dé san xuit cac
latec d3 tao trudc chira latec polyme (a) va latec polyme (b) lan luot c6 thé dugce tién
hanh theo cach gibng nhu nhu duoc md ta trén ddy dé san xuat latec chira latec polyme
(a) k& ca toan bod cac dang bién thé duge mo ta.

Latec polyme theo sang ché c6 thé chira cac hat latec polyme (a) v6i lwgng nam
trong khoang tir 50 dén 99% khéi lwong, ot hon 1a tir 60 dén 98, t6t hon nita 14 tir 65
dén 97, t6t nhét 1a tir 70 dén 96% khbi luong, dwa trén téng khdi lugng cla cac hat
latec trong ché phim va latec polyme chira nhom chire oxiran (b) véi lugng nim trong
khoang tir 1 dén 50% khdi lvong, t&t hon 1a tir 2 dén 40, t6t hon nita 1a tir 3 dén 35, tdt
nht tir 4 dén 30% khéi luong, dwa trén tong khdi luong ciia céc hat latec trong ché
phém. Do d6, gidi han dudi cda lugng hat latec polyme (a) ¢6 thé 1a 50% khdi luong,
hodic 55% khéi luong, hodc 58% khdi lwong, hodc 60% khdi lwgng, hodc 62% khdi
lugng, hodc 63% khéi luwong, hodc 64% khéi lugng, hodc 65% khéi luong, hoic 66%
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khdi lwong, hodc 67% khébi lwong, hodc 68% khbi lwong, hoic 69% khdi lwong, hoic
70% khéi lugng, dua trén téng khbi lugng ctia cac hat latec trong ché pham. Gi6i han
trén cua lwong hat latec polyme (a) c6 thé 13 99% khdi lugng, hodc 98% khéi lugng,
hodc 97% khéi lugng, hoac 96% khéi lugng, hodc 95% khéi lugng, hodc 94% khéi
lwong, hodc 93% khéi lugng, hodc 92% khdi lugng, hosic 91% khdi lugng, hodc 90%
khdi lwong, hodc 89% khdi lugng, hoic 88% khdi lugng, hoic 87% khéi lugng, hodc
86% khdi lugng, hodc 85% khéi lwong, hodc 84% khdi lwong, hoidc 83% khbi luong,
hoic 82% khdi lwong, hodc 81% khdi lwong, hodc 80% khdi lwong, dwa trén tong khéi
lwong cua cac hat latec trong ché pham. Gi6i han du6i ctia lugng hat latec polyme (b)
c6 thé 1a 1% khéi luong, hodic 1% khbi luong, hodc 1% khdi lugng, hoic 1% khbi
lugng, hodc 5% khdi lugng, hodc 6% khéi lugng, hodc 7% khdi lugng, hodc 8% khdi
lugng, hoac 9% khdi luong, hodc 10% khéi luong, hodc 11% khéi lugng, hodc 12%
khéi luong, hodc 13% khébi lugng, hodc 14% khéi lwong, hodc 15% khdi hrong, hodc
16% khéi lwong, hodc 17% khéi luong, hodc 18% khébi lwong, hodc 19% khdi lugng,
hodc 20% khéi luong, dua trén tong khdi lugng cia céc hat latec trong ché pham. Gidi
han trén cta lugng hat latec polyme (b) c6 thé 1a 50% khdi lwong, hodc 45% khdi
lwong, hodic 42% khéi lwong, hodc 40% khdi lugng, hodc 38% khdi luong, hoic 37%
khdi lwong, hodc 36% khéi luong, hodc 35% khédi lwong, hodc 34% khdi lugng, hodc
33% khdi lugng, hodc 32% khéi luwong, hoic 31% khéi lugng, hodc 30% khéi luong,
dwa trén tong khéi lugng ciia cac hat latec trong ché phdm. Ngudi c6 hiéu biét trung
binh trong linh vuc k§ thuat nay s& hiéu rang khoang bt ky duoc tao thanh béi gisi
han dudi va gidi han trén dugce bdc 16 cu thé dugc bao gém trong ban mo ta séng ché.
Pé san xuét latec polyme theo sang ché, ciing ¢6 thé 1a hdn hop cdc monome
chua no dang etylen dung cho latec polyme (a) dugc polyme hoa khi c6 mét cdc hat
latec polyme chira nhém chire oxiran (b) trong phan tmg polyme héa nhii twong gbe tur
do tao thanh latec polyme thtr nhét, (vi du cac hat latec polyme chita nhém chtrc oxiran
(b) ¢6 thé c6 mat dudi dang cac hat mam) dé tao thanh latec polyme thir nhit va latec
polyme thir hai chira cac hat latec polyme (b) dugc tao thanh va sau d6 ca hai latec
duogc két hop véi nhau, trong d6 latec polyme chira nhém chirc oxiran (b) c6 mit trong
qua trinh polyme hoéa latec polyme (a) va latec polyme thir hai chira cdc hat latec

polyme (b) c6 thé 1a gidng nhau hodc khéac nhau. Céc quy trinh polyme héa nhil twong
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twong Gmg dé tao thanh latec thir nhit va thir hai c6 thé duoc tién hanh theo c4ch gidng
nhu dugc md ta trén ddy dé san xuét latec chua latec polyme (a) bao gom tt ca céac
dang bién thé dugc mo ta.

Trong trudng hop nay latec polyme theo sing ché c6 thé chira cac hat latec
polyme (a) v6i lwong nim trong khoang tir 50 dén 99% khdi lwong, tét hon 14 tir 60
dén 98, t6t hon 14 nim trong khoang tir 65 dén 97, tét nhét 1a tir 70 dén 96% khbi
luong, dua trén téng khéi lwong ctia cac hat latec trong ché phidm dugc san xuét khi c6
mit cac hat latec polyme chtra nhém chirc oxiran (b) véi lwong nim trong khoang tir
0,01 dén 10, t6t hon 1a tir 1 dén 5 phdn khdi lwong dya trén 100 phan khéi luong cia
tdng cac monome chua no dang etylen trong latec polyme (a) bao gdbm cic monome
ding dé san xuét latec polyme chirta nhém chitc oxiran (b) c6 mit trong qué trinh
polyme hda latec polyme (a) va céc hat latec chta nhém chirc oxiran tht hai (b) véi
lwong ndm trong khoang tir 1 dén 50% khdi lugng, t6t hon 14 tir 2 dén 40, t&t hon nita
la v6i lugng nam trong khoang tir 3 dén 35, t6t nhét 1a tir 4 dén 30% khéi luong, dua
trén tong khéi lugng ciia cac hat latec trong ché pham.

Gidi han dué6i cua luong latec polyme chira nhém chure oxiran (b) ding dé san
xuét latec thir nhét 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, hodc 2,5 phén khdi
luong. Gidi han trén ctia lugng nay cé thé 14 10, 9, 8, 7, 6, 5,5, 5, 4,5, 4, 3,8, 3,6, 3.4,
3,3, 3,2, 3,1 hoac 3 phén khdi lugng. Ngudi co hiéu biét trung binh trong linh vuc k¥
thuat nay sé& hiéu rang khoang bit ky duogc tao thanh béi gidi han trén va gi6i han dudi
bat ky trong sé cac giéi han trén va gi¢i han dudi duge md ta cu thé duge bao gém
trong ban md ta sang ché.

Do d6, gi6i han dudi cua lwong hat latec polyme (a) ¢6 thé 1a 50% khdi lwong,
hodc 55% khéi luong, hoic 58% khdi luong, hodc 60% khébi lwong, hodc 62% khdi
lwong, hodc 63% khdi luong, hodc 64% khdi lugng, hodc 65% khéi lugng, hoic 66%
khéi lwong, hodc 67% khdi lwong, hoidc 68% khéi lugng, hodc 69% khbi lwong, hodc
70% khéi lwong, dua trén tdng khdi luong ciia cac hat latec trong ché phim. Gi6i han
trén cua luong hat latec polyme (a) c6 thé 13 99% khéi luong, hodic 98% khdi luong,
hodc 97% khdi lwong, hodic 96% khdi lugng, hoic 95% khdi lugng, hoic 94% khbi
lwong, hodic 93% khéi lugng, hodc 92% khdi lugng, hodc 91% khéi lugng, hodc 90%
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khéi lugng, hodc 89% khéi lugng, hodc 88% khéi lugng, hodc 87% khéi lugng, hoac
86% khéi luong, hodc 85% khdi lwong, hodic 84% khdi lwong, hoidic 83% khdi lugng,
hodc 82% khoi lugng, hodc 81% khéi lugng, hodc 80% khéi lugng, dua trén téng khdi
lwong cua céc hat latec trong ché pham. Gi6i han duéi cia lugng hat ciia latec polyme
thir hai (b) c6 thé 1a 1% khéi luong, hodc 1% khéi luong, hoac 1% khdi lugng, hodc
1% khéi lwong, hodc 5% khéi luong, hodc 6% khdi lugng, hodc 7% khéi lugng, hodc
8% khdi lugng, hodc 9% khdi lwong, hodic 10% khédi lwong, hoic 11% khdi luong,
hodc 12% khéi lwong, hoic 13% khéi luong, hodc 14% khdi luong, hodc 15% khdi
lwong, hodc 16% khéi lugng, hodc 17% khdi lwong, hodc 18% khéi lwgng, hodc 19%
khéi lugng, hodc 20% khéi lugng, dya trén téng khdi lugng ctia céc hat latec trong ché
phdm. Gi6i han trén ctia lwong hat latec polyme thir hai (b) ¢6 thé 12 50% khéi luong,
hodc 45% khdi lwong, hodc 42% khdi lwong, hodc 40% khdi lugng, hoic 38% khéi
luong, hodc 37% khdi lugng, hodc 36% khéi luong, hodc 35% khéi luong, hodc 34%
khéi lugng, hodc 33% khdi lugng, hodc 32% khdi lwong, hodc 31% khdi luong, hodc
30% khéi Iuong, dwa trén tdng khéi lugng ciia cic hat latec trong ché pham. Nguoi c6
hidu biét trung binh trong linh vuc k§ thuét nay s& hiéu ring khoang bét ky duge tao
thanh bai gidi han bét ky trong s6 cac gidi han trén va dudi duge md ta cu thé dugc
bao gdm trong ban mé ta sang ché.

Ché phim latec hdn hop ding dé san xuét san phdm diic nhing:

Latec polyme duoc st dung dé tao ra mang dan hdi didc biét thich hop ding cho
cac quy trinh duc nhung. Do d6, latec polyme dugc két hop dé tao ra ché phdm chira
hop chét latec polyme luu hoa ma c6 thé duge sir dung truc tiép trong cac quy trinh
ddc nhing. pé dat dugc cac ddc tinh mang vét ly tt tai san xuét duge, tét hon 1a didu
chinh d6 pH cua ché phdm latec polyme hdn hop bang cic chit diéu bién pH nim
trong khoang tir pH 7 dén 13, t6t hon 12 ndm trong khoang tir 10,5 dén 13, tét hon nita
1a ndm trong khoang tir 11 dén 12, dé nhing dé san xuét ging tay mong ding mot lan.
Pé san xult ging tay tai st dung dugc hd trg va/hoic khong duge hd tro, tot hon 1a
didu chinh d6 pH ciia ché phdm latec polyme hén hop bang cac chit didu bién do pH
1a nim trong khoang tir pH 8 dén 10, t5t hon 12 tir 8,5 dén 9,5. Ché phim latec polyme
hén hop chua latec polyme theo sang ché, tiy y chat cai bién do pH, tot hon 1a

amoniac hodc cac hydroxit kiém va tiy y céc chat phu gia thong thuong duge sir dung
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trong cac thanh phin nay dwoc chon tir cic chit chdng oxy héa, chit mau, TiO,, chit
don va cac chét gdy phan tan.

Theo céach khac, thay vi két hop latec polyme theo sang ché, latec polyme chira
latec polyme (a) nhu duge mo ta trén ddy ciing c6 thé dugc két hop theo cach gibng
nhu duge md ta trén day va trong sudt hodc sau budc két hop latec polyme chira latec
polyme chira nhém chtrc oxiran (b) nhu duge mo ta trén diy dugc bd sung dé tao ra
ché phim latec hdn hop theo sang ché. Ngoai ra, latec polyme chira latec polyme chira
nhém chirc oxiran (b) nhu dwoc mé ta trén day c6 thé dugc két hop theo cach gidng
nhu dugc md ta trén ddy va trong sudt hodc sau budc tron latec polyme (a) nhu duoc
md ta trén day duoc bd sung d& tao ra ché phdm latec hdn hop theo sang ché. Tht
nhién, tit ca cac thay dbi dbi voi latec polyme (a), latec polyme chira nhém chiic
oxiran (b) va luong twong dwong cia chung duwa trén tong lwong latec polyme nhu
dugc mo ta trén day co thé duoc st dung.

Tuy nhién, dic biét thuan loi 12 hé luu hoa luu huynh va cac chét lién két ngang
va tily ¥ ZnO c¢6 thé duge tranh hoan toan, trong khi hop chét latec polyme duge st
dung theo sang ché van c6 kha ning luu hoa dé tao ra cac san phdm dic nhing c6 cac
dac tinh chiu kéo va tu hdi phuc cin thiét dé khién cho chung c6 thé stra chita va/hodc
c6 thé tai ché. ‘

Phuong phép san xuit cic san phim dac nhiing:

Trong phuong phép san xut san phdm duc nhiing theo sang ché, dau tién, mot
khudn dac sach ¢6 hinh dang mong mubn cua san pham cubi duoc ngdm trong dung
dich dong tu chtra dung dich mudi kim loai. Chit dong tu thuong duge sir dung 1a
dung dich trong nuéc, rugu hoic hdn hop cta ching. Céc mudi kim loai c6 thé 1a cac
halogenua kim loai nhu canxi clorua, magie clorua, bari clorua, kém clorua va nhom
clorua; cac nitrat kim loai nhu canxi nitrat, bari nitrat va k&m nitrat; cac sulfat kim loai
nhu canxi sulfat, magie sulfat, va nhdm sulfat; va céc mubi axit axetic nhu canxi
axetat, bari axetat va kém axetat 1am cac vi du cu thé vé chét dong tu. T6t nhét 14 canxi
clorua va canxi nitrat. Dung dich dong tu c6 thé chira cac chit phu gia dé cai thién dic
tinh thdm w6t ctia dung dich trude.

Sau d6, khudn dac dugc ldy ra khoi dung dich va tily y duoc 1dm kho. Sau dé,

khuodn dac da xir Iy nhu vy duoc ngdm trong ché pham latec hdn hop theo sang ché.
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Bang cach d6, mot 16p mang latec mong dugc két tu trén bé& mit cia khuon dac. B3
biét ring d6 day cia mang nhing nay c6 thé bi anh hudng boi ndng dd cta latec hdn
hop va/hodc khoang thoi gian ma khuon duc da phu mubi tiép xuic véi latec hdn hop.
Theo cach khac, ciing c¢6 thé tao ra mang latec bing nhiéu buéc nhing, cu thé 1a hai
budc nhing theo trinh tu.

Sau d6, khudn dic duoc ldy ra khoi ché phdm latec va tity ¥ dugc ngdm trong
bé nudc dé tach, vi du, cac thanh phin phan cuc khoi ché pham va rira mang latec da
két tu.

Sau do, khudn dtac da phu latec tiy ¥ dugc lam kho & nhiét 4o dudi 80°C.

Cubdi cung, khuén duc da phu latec dugc gia nhiét so bd & nhiét do nam trong
khoang tir 40 dén 180°C dé thu duoc cac dic tinh co hoc mong mudn cho san phim
mang cudi. Sau d6, mang latec cubi ciing dugc 14y ra khoi khuon dic. Khoang thoi
gian x@r 1y nhiét s& tuy thudc vao nhiét do va thudng nim trong khoang tir 1 dén 60
phat. Nhiét do cang cao, thoi gian xir 1y cin cang ngan.

Céc tac gia ciia sang ché d4 ngac nhién phat hién ra rang qué trinh duic nhung ¢
thé dugc tién hanh tiét kiém hon khi sir dung latec polyme theo sang ché. Cu thé 13, da
phat hién ra ring khoang thoi gian giita lic tao ché phim latec hdn hop theo sang ché
va ltc tién hanh bude dic nhing (thdi gian phat trién) c6 thé dugc giam dang ké dén
180 phut hodc it hon, so v&i cac hop chit dugc tao ra tir cic latec chudn ma can thoi
gian phat trién trén 180 phit.

Ngoai ra, céc tac gia sang ché da phat hién ra rang nhiét d6 trong budc xir Iy
nhiét c6 thé duge giam dang k& nim trong khoang tir 40°C dén dudi 120°C ma khong
lam anh hudng dén cac dic tinh co hoc ctia san phdm dic nhing cudi ciing. Céc latec
thong thuong doi héi nhiét do béng 120°C va cao hon dé dat dugc cac dic tinh co hoc
mong mubn. Do d6, khi sir dung latec polyme theo séng ché, quy trinh dic nhing nay
tiéu tn it thoi gian hon va tiéu tbn it ning lwong hon va khién cho quy trinh nay kinh
té hon.

Theo sang ché, duoc wu tién 12

- trong budc tron (a)
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latec polyme theo sang ché dugc tron bing cach diéu chinh dd pH dén
khoang tir 10,5 dén 13, tét hon 14 tir 11 dén 12, ma khong can bd sung
Zn0O; hodc

latec polyme chita cac hat latec polyme (a) nhu dugc md ta trén day
duoc tron bang cach didu chinh d6 pH dén khoang tir 10,5 dén 13, tbt
hon 14 tir 11 dn 12, ma khong cin bd sung ZnO va sau d6 bd sung cac
hat latec polyme (b) da tao truéc nhu duge mo ta trén day; hodc

latec polyme chita cac hat polyme (b) nhu dugc md ta trén day dugce tron
bang cach didu chinh d6 pH dén khoang tir 10,5 dén 13, t6t hon 1a tir 11
dén 12, ma khong can bd sung ZnO va sau d6 bd sung cac hat latec

polyme (a) da tao trude nhu duge md ta trén day; va

nhd d6 thu dugc ché phim latec hdn hop khong chira cic chit luu héa luu

huynh va céc chét xuc tac luu héa luu huynh va ZnO duge phét trién trong it

hon 180 phit, t5t hon 14 tir 10 phut dén 150 phut, t5t hon nita tir 20 phit dén

120 pht, tot nhat 13 tir 30 phat dén 90 phut trude khi duge sir dung trong bude

ngam d); va/hodc

trong bude xir Iy nhiét h) khudn duc da phi latec duoc gia nhiét & nhiét d6 ndm
trong khoang tir 40°C dén duéi 120°C, t6t hon 1a tir 60°C dén 100°C, tdt hon
nita tir 70°C dén 90°C.

Mang latec polyme da xir 1y nhiét cudi ciing c¢6 d6 bén kéo it nhat 1a 7 MPa va

d6 gian khi dut it nhit 1a 300%, t6t hon 14 do bén kéo it nhit 1a 10 MPa, do gisn khi
dirt it nhat 13 350%, t&t hon nita d6 bén kéo it nhat 1 15 MPa va do gian khi dut it nhat
13 400% va tham chi t&t hon nita d6 bén kéo it nhit 1a 20 MPa va d6 gidn khi dut it
nhit 12 500%. Cac dic tinh co hoc nay duge do theo tiéu chudn ISO37-77 (tai ban 1in
thir 5 2011-12-150).

Quy trinh nay c¢6 thé dugc st dung cho san phdm latec bat ky ma c6 thé dugc

san xudt bang quy trinh duc nhung da biét trong linh vuc k§ thuat nay.

San phdm duoc sit dung trong phuong phép sira chita hodc tai ché theo sang ché

¢6 thé dugce chon tir cac thiét bi cham séc sttc khde dugce san xuat tir cac mang dan hoi
hodc bao gdm cac mang dan hoi, ging tay phiu thuat, ging tay xét nghiém, bao cao su,

6ng thong hodc toan bo cic loai ging tay gia dinh va cong nghiép khac.
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Phuong phap stra chita mang dan hdi hoidic san phdm chira mang dan hoi nay

Céc vat phdm dugc tao thanh tir mang dan hdi duge thu gom va phan loai va tly
y dugc lam vo trung cho cdc muc dich xir ly. Céac vt pham ma bi hong, nhung chua
dén mtrc ma chung khong thé duoc tai str dung, dugc tach ra va bé& mit bi hong tuy y
duoc 1am sach thém. Viéc 1am sach nay c6 thé 1a bing cach rira bing hydro peroxit
hodc dung dich vo tring khac hodc bing cich cho di qua dong khi cacbon dioxit hogc
anh sang UV dé chéc chan 1a khong c6 tic nhan gy bénh. Tai vi tri bi hong, céac bé
mat ctia mang bi hong dugc tach ra khéi nhau duoc gén lai véi nhau dé ching tiép xtc
v6i nhau, vi du néu c6 13 thi cdc mép 18 dwoc cho tiép xic va bé mit duge gia nhiét dé
mang dan hdi ¢6 thé duoc 1am mém va cac bé mat duge gén véi nhau dé phuc hoi hu
héng sau dé bé mit dugc dé 1am ngudi va dé 16 ra bé mit da duoc tw phuc hdi va duoc
sira chira. Viéc gia nhiét c6 thé duoc tién hanh trong d6 4p luc dugc dua vao cdc ving
tiép xuc ctia bé mit bi hu hong.

Phuong phdp tii ché mang dan hdi hoic san phidm chira mang dan hdi nay

Céc nguyén lidu dan hdi nhu ging tay dugc thu gom va néu cin, dugc phan loai
dé cac nguyén lidu chua nitril duge thu gom cling nhau trong khi nguyén liéu khac
duoc loai bd hodc duge chuyén dén cac nha may tai ché hodc tai xir Iy khac. Nguyén
liéu da thu gom sau dé dugc rira va duge loai tap néu cin, nhu duoc tién hanh dbi véi
quy trinh stra chita/ty hdi phuc. Sau d6 nguyén liéu duoc nghién nho dén c& hat ¢
duong kinh trung binh khong qué 2mm, t6t hon 1a ¢6 duong kinh trung binh khéng
qua lmm va ly twdng 1a c6 duong kinh ndm trong khoang tir 0,15 dén 0,75, t6t hon
nira 1a ¢6 duong kinh trung binh ndm trong khoang tir 0,2 dén 0,3. Quy trinh nghién ¢
thé duoc tién hanh & nhiét do thip hon nhiét do phong hodc tham chi trong cc diéu
kién dong lanh dé 1am cho quy trinh dwoc tién hanh dé dang va git nguyén liéu & dang
hat trudc khi xtr ly tiép. Céc diéu kién lam ngudi tranh gén két lai cac hat cho dén khi
can. Nguyén liéu c6 thé dugc bao quin & nhiét d§ trong phong, hodc trong céc didu
kién dé tranh gén két lai céc hat cho dén khi can. Nguyén liéu c6 thé dugc nghién thém
trude khi duge cdp vao thiét bi trén noi ma nguyén lidu dugc trdn véi cac nguyén licu
khéc vi du cc hat nguyén liéu dan hdi tho so va cic chit hd trg xit Iy thong thudng va
céc chit phu gia. Néu khong c6 buéc tron, nguyén liéu duge cp truc tiép vao hé thong

Xt ly nhiét noi cac hat/manh khong bi ép nong, nghién bang cach lan hai lan, can hodc

37

37/63



48509

ép dun dudi ap lyc va & didu kién gia nhiét tirc 12 hon 40°C dé cho phép nguyén liéu &
trang thai long cho dén khi dat dén nhiét do chuyén thiy tinh d6i véi nguyén lidu va &
giai doan nay nguyén liéu cling dugc duc thanh hinh dang can thiét cudi cing. Sau do
nguyén liéu dugc lam ngudi tuy y trong khuén hodc mot phén clia qué trinh ép dun dé
tao ra san phém cudi ma duogc tao thanh tir nguyén lidu da tai ché.

Sang ché s& dugc minh hoa thém dua vao céc vi du duéi ddy.

Xac dinh céc thdng sb vat Iy:

Cac mdi truong phan tan duge xé4c dinh dic diém bang cach xic dinh téng
lwong chét ran (total solids content-TSC), gid tri pH, lwgng gel, 46 nhét (Brookfield
LVT) va ¢& hat trung binh z. Hon nifa, cdc mang cudi cling duge kiém tra cac dic tinh
chiu kéo.

Xéc dinh téng lwong chét ran (TSC):

Xac dinh tdng lugng chit rin dua trén phuwong phap phan tich trong luong. 1 —
2g mdi trurong phan tdn dugce can vao dia nhom da trir bi, trén cin phén tich. Dia duoc
bao quéan trong 1 gid & nhiét do 120°C trong 10 khéng khi tudn hoan cho dén khi dat
dén khdi luong khong dbi. Sau khi 1am ngudi dén nhiét d6 trong phong, khdi hrgng
cudi cung dugc x4c dinh lai. Ham luong chét rén dugc tinh toan nhu sau:

Mban ddu — Meudi cing
TSC = -mmmmmmmmme e 100% (1)

Mban déu
trong do, Mpan ¢iu = khdi luong ban dau cua latec,

Meuéi cing = kh&i lwong sau khi sdy
Xéac dinh gia tri pH:

Gia tri pH dugc xac dinh theo DIN ISO 976. Sau khi 4p dung phuong phap hiéu
chinh 2 diém bang cach sir dung dung dich dém, dién cuc cia thiét bj do Schott CG
840 pH dugc ngadm trong mdi trudng phan tan ¢ nhiét do 23°C va gid tri khong dbi
trén bé mit hién thi duoc ghi lai 12 gia tri pH.

Xac dinh do nhot:

D06 nhot latec duge xac dinh & nhiét do 23°C béng cach st dung nhot Kké

Brookfield LVT. Gan 220 ml chét 16ng (khong c6 bot khi) dwoc rét vao cde c6 mé ¢b

dung tich 250 ml va truc cta nhét ké duoc ngam dén vach trén truc. Sau d6 nhot ké
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dugc bat va sau khoang 1 phut gia tri duoc ghi lai cho dén khi gia tri khong dbi.
Khoang dd nhét quyét dinh viéc chon truc va tbe do quay va hé sb cho gia tri dugc ghi
lai dé tinh to4n d6 nhét. Thong tin vé truc va sd vong quay mdi phit dugc st dung
duge thé hién trong cac ngodc don trong cac vidu 1,2 & 8.

Xac dinh c& hat (particle size-PS):

C®& hat trung binh z dugc do bang cach sir dung thiét bi Malvern Zetasizer Nano
S (ZEN 1600) nho phuong phép tan xa 4nh sang dong. MAu latec dwgc pha lodng bing
nuGe da khir ion dén mtrc duc duoc md ta trong sach hudng din va dugc chuyén vao
cuvet thtt nghiém. Cuvet dugc tron nhe dé 1am cho mau déng nhét va cuvet duoc dat
trong thiét bi do. Gia tri dugc ghi lai dudi dang c& hat trung binh z do phén mém tao
ra.

Chuén bi mang nhing:

Nitril latec ¢6, hodc khong c6 cac nguyén liéu két hop & gia tri pH mong muébn
duoc khudy trong 3 gid & nhiét do trong phong, va sau d6 chat dong tu dugc nhung
nhu sau. Bay 1am bing gém duoc rira bing xa phong va sau d6 duge rira ki bang nuéce
khir ion trude khi 1lam kho trong 10 tudn hoan khong khi duoc dé & nhiét d6 65-70°C
(nhiét do cua bay, 55-60°C) cho dén khi khé. Dung dich chét dong tu dwgc chuin bi
bang cach hoa tan canxi nitrat (18% khdi lwong) va canxi cacbonat (2% khéi lwong)
trong nudc khir ion. Bay da kho sau d6 dugc nhiing vao dung dich nude mubi, dugc
14y ra va sau do dugc 1am kho trong 10 tudn hoan khong khi dugc dé ¢ nhiét do 70-
75°C (nhiét do cua bay, 60-65°C) cho dén khi kho. Bay dd phi mudi sau d6 dugc
nhing vio latec hdn hop mong mudn (ma cé tong luong chét rin bang 18% khdi
lwong va dé phat trién trong 24 gio & nhiét do phong sau khi tron) trong mot khoang
thoi gian ding 14 5 gidy, trude khi 14y ra va dit bay da phu latec vao 10 tudn hoan
khong khi, dit & nhiét do 100°C trong 1 pht, dé tao gel cho mang.

Sau d6 mang da tao gel dugc rua trong thung nude khir ion dugc dé & nhiét do
50-60°C trong 1 phut, truéc khi Iuu hoa trong 16 tudn hoan khong khi dat dén nhiét do
120°C trong 20 phut; sau d6, mang da luu hoéa thu duge duge lam ngudi, va 14y ra khoi
bay trudc khi héa gia trong 22 gid trong 10 tudn hoan khong khi dit dén nhiét do
100°C. Cudi cung, giang tay da luu hoéa dugce thdo thi cong ra khoi bay, do day cua
mang da lam kho thong thuong nim trong khoang tir 0,056 dén 0,066mm. Cé4c ging

39

39/63



48509

tay dugc tao ra tir latec dugce tht nghiém vé cac dic tinh do bén kéo cia chung, va déc
tinh ty ching Ung suét.

Xéc dinh cac dic tinh do bén kéo trén cac mau ging tay:

Céac dic tinh chiu kéo cia ging tay dd luu héa hodc tai ché duoc thir nghiém
theo tiéu chuén ISO37-77 (tai ban lan thir 5 2011-12-15), cidc miu thir nghiém hinh
qué ta duoc cit tir ging tay duge san xuit tir mdi hop chét latec sir dung thiét bi cit
loai ISO37-2 (chidu rong ctia phin hep = 4mm, chiu dai cta phan hep = 25mm, tong
chiéu dai = 75mm, d9 day cua cdc mau hinh qua ta dugc chi ra trong céc bang két qua)
va thit nghiém trén thiét bi do do cing Hounsfield HK10KS dugc lap gisn ké H500LC,
& tbe do kéo bang 500mm/phut.

Chuén bi mang gang tay tai ché:

Céac mau dung cho thir nghiém chiu kéo duge chuin bi bang cich két hop lai
cac mAu da cét ciia mang nhiing dwoc san xudt tir latec hdn hop ban dau, hdn hop cia
cac manh nhé duoc dit gitta hai dia thép dugc danh bong trude khi ép nong & ap luc
13,8 MPa (2000psi) trong mot vai phtit nhu da néu trong mdi vi du (thdng thuong 1a 5
phut), va & nhiét do da néu trong mdi vi du (thdng thuong 100, 120, 150 hodc 180°C,
true khi duoc 1am ngudi xudng nhiét dd trong phong va sau d6 cdc mau hinh qua ta
duoc cit ra bang thiét bi cit duoc quy dinh trong ISO37-77 (t4i ban lan thu 5, 2011-
12-15), thiét bi cit khudn loai ISO37-2).

X4c dinh céc dic tinh ty ching tng suat

Céc ddc tinh tu ching Gng suét ciia cic mang dan hdi duge thuc hién trén cac
mau ¢6 hinh qua ta dugc cit tir cac gang tay duge san xuat tir mdi hop chét latec bang
cach st dung thiét bi cit ASTM D412 loai C (chiéu rong ctia phan hep = 6mm, chiéu
dai ctia phan hep = 33mm, téng chidu dai = 115mm, do day cta cdc miu hinh qua ta
duoc néu trong cac bang két qua). Céc thir nghiém duge tién hanh trén thiét bi phan
tich co hoc dong luc DMA Q800 do TA Instruments san xuét, ma duoc hoat dong theo
“kiéu tu ching Gmg suét”, tirc 12 theo kiéu chiu kéo; trong d6 miu dugc kéo cing dén
gid tri bing 1% va gia tri ing sudt ban dau dugc ghi lai (Go). Céc gid tri Gng suét tiép
theo dugc ghi lai sau d6 dudi dang ham thoi gian ma mau duge gitt & mic cing 1%
(Gy).

Cac thuat ngit sau dugce st dung trong céc vi du:
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BA = n-butyl acrylat

MAA = Axit metacrylic

Bd = butadien

ACN = acrylonitril

GMA = glyxidyl metacrylat
tDDM = tert-Dodecyl Mercaptan
NasEDTA = mudi tetra natri cia axit etylendiamintetraaxetic
tBHP = butyl hydroperoxit bac ba
TSC = tdng luwong chat rin

PS = cd hat

7Zn0O = kém oxit

ZDEC = k&m dietyldithiocarbamat

Trong phin tiép theo toan bd cac phan va ty 1& phan traim dugc tinh trén khéi

luong trir khi dugce quy dinh theo céch khéc.

Vi du thwe hién sang ché
Vi du 1: Diéu ché nitril latec duge carboxyl héa

2 phan khéi luong (dwa trén cic chét rin polyme) cla latec mam khong chira
oxiran (c& hat trung binh 36nm) va 80 phan khéi hrgng nudce (dya trén 100 phan khéi
lwong ciia monome ké ca latec mam) dugce bd sung vao ndi hip duoc thdi khi nito va
sau d6 gia nhiét dén 30°C. Sau d6 0,01 phan khéi lugng NasEDTA va 0,005 phan khéi
luong cua Bruggolite® FF6 dugc hoa tan trong 2 phan khéi lugng clia nuée duge b
sung, sau d6 0,08 phan khdi lwong ciia natri persulfat dugc hoa tan trong 2 phan khéi
lwong cua nude. Tiép dé, cac monome (35 phén khdi lugng cia acrylonitril, 58 phan
khdi lwong cua butadien, 5 phan khdi lugng cia axit metacrylic), va duge bd sung
cing vdi 0,6 phan khéi lugng ctia tDDM trong khoang thoi gian 4 gio. Trong khoang
thoi gian 10 gid, 2,2 phan khdi lwong ctia natri dodexyl benzen sulfonat, 0,2 phan khéi
lugng cua tetra natri pyrophosphat va 22 phan khéi lwong ctia nuéc duge b6 sung.
Nguyén liéu cdp dong hoat hoa gbm 0,13 phén khdi lugng ciia Bruggolite® FF6 trong
8 phén khéi luwong ctia nude duge bd sung trong 9 gid. Nhiét do dugce duy tri & 30°C

cho dén khi muc chuyén hoa bing 95%, din dén tbng lwong chat rin bang 45%. Qua
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trinh polyme héa dugc dung nhanh bing cach bd sung 0,08 phan khéi lugng ctia dung
dich nugc dietylhydroxylamin 5%. P pH duoc diéu chinh bing cach st dung kali
hydroxit (dung dich nuéc 5%) dén pH 7,5 va cac monome du duoc loai bing cach
chung cét trong chan khong & nhiét do 60°C. 0,5 phan khdi lugng ctia chét chdng oxy
hoéa loai Wingstay L (60% mdi truong phén tan trong nudc) dugce bb sung vio latec
tho, va d6 pH duoc diéu chinh dén 8,2 béng cach bd sung dung dich nudc kali
hydroxit 5%.

Céc két qua vé dac tinh sau duge thu nhan dbi véi vi duy 1:
TSC = 44,9% khéi lugng
pH =282
Do nhét = 38mPas (1/60)
Co hat, P,= 121nm

Vi du 2: Diéu ché latec chira nhém chirc oxiran

Noi hdp da suc khi nito dwgc nap 2,0 phan khéi lwgng ctia diphenyl oxit
disulfonat dugc hoa tan trong 185 phén khdi lwong cta nuée so véi 100 phan khdi
luong monome va dugce gia nhiét dén nhiét d6 70°C. 0,1 phén khdi lugng cua tDDM
va 0,05 phan khdi lugng ctia Na4dEDTA duoc bd sung vao phan nap ban dau, ciing véi
0,7 phan khéi lugng ctia amoni peroxodisulfat (dung dich trong nuge 12%) dugce bd
sung theo kiéu bd sung phan nhé. Sau d6 45,4 phin khéi lugng cua butadien, 14,6
phan khdi hrong cua acrylonitril va dung dich chia 5,0 phén khéi lugng ctia diphenyl
oxit disulfonat d& hoa tan trong 50 phin khdi lwgng ctia nude duge bb sung trong
khoang thoi gian 6,5 gid. Viée bd sung 40 phin khéi lugng cia GMA duge bit dau
sau 1 gio va dugc bd sung trong khoang thoi gian 6,5 gid. Sau khi bd sung cac
monome, nhiét d6 duoc duy tri & 70°C. Qua trinh polyme héa dugc duy tri cho dén khi
mirc chuyén héa bang 99%. Hdn hop phéan tng duge 1am ngudi dén nhiét 46 phong va
dugc sang qua mang loc (90pm).

Céc két qua vé dic tinh sau duoc thu nhan dbi voi vi du 2:
TSC =37,7% khdi lugng
pH=17,1
dot nhat = 15mPas (1/60)
Cd hat, P,= 39nm
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Vi du 3: (Vi du so sanh)

Mot phan latec XNBR khong chira oxiran, Vi du 1, dugc didu chinh dén gia tri
pH bang 10 bing cach st dung dung dich nudc chira kali hydroxit, va duge trdn véi 1
phén tram kém oxit, 1 phén tram titan dioxit, 0,8 phén tram luu huynh va 0,7 phén
tram ZDEC. Hop chét nay sau d6 dugc didu chinh dén ndng do bing 18% khdi luong
chét rén duoc duge khudy trong 3 gid.

Vidu4:

B6 sung mot phan nhé cua latec thu duge trong vi du 2 (lactec chira nhém chirc
oxiran) vao mdt phin nho cua latec thu dugc trong vi du 1 (latec XNBR khong chta
oxiran), dé ty 1€ trdn cta latec thu dugc trong vi du 1:latec thu dugc trong vi du 2 1a
90:10 theo khéi luong 4m.

Chuén bi ciAc mau nhing dugc phi:
Vidu 5 (vi du so sanh)

Bay da phu mudi, khd sau d6 dugc nhiing vao dung dich latec hdn hop, Vi du 3,
véi thoi gian dung 1a 5 gidy trude khi mang dugce tao gel ¢ nhiét do 100°C trong 1
phit, rira bang nudc khir ion trong 1 phit (trong thung & nhiét do 50-60°C) trong 1
phit, sau d6 lam khé va Iuu héa trong 10 tudn hoan khong khi duge dit & nhiét do
120°C trong 20 phut, dé dam bao kho hoan toan va tao lién két ngang.

Vidu 6:

Hbn hop latec néu trong Vi du 4 dugc diéu chinh dén gia tri pH bang 10 bing
cach str dung dung dich kali hydroxit va hdn hop duge khudy trong 3 gi& trude khi hdn
hop nay duoc nhing véi bay da phii mudi, kho va dugce xit Iy theo quy trinh duge néu
trong vi du 5.

Vidu7:

Hon hop latec néu trong vi du 4 duge didu chinh dén gia tri pH bang 10,0 bang
cach str dung dung dich kali hydroxit va tron véi kém oxit (1 phén trim), sau d6 hdn
hop duogc khudy trong 3 gio trudc khi hdn hop nay dugc nhing véi bay da phu mudi,
khd va duoc xtt ly theo quy trinh dugce néu trong vi du 5.

Vidu 8:

Hdn hop latec néu trong vi du 4 dugc didu chinh dén gia tri pH bang 11,5 bang

cach str dung dung dich kali hydroxit va sau d6 hén hop duge khudy trong 3 gid trudec
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khi hén hop ndy dugc nhing véi bay da phu mudi, kho va duge xir Iy theo quy trinh
dugc néu trong vi du 5.
Céc thir nghiém ty chiing ing suét

Mirc ty ching Gng suit ciia mot sé miu duge thtr nghiém duéi dang ham thoi
gian, cac mau dugc chuén bi theo phén “chuén bi mang nhiing” dugc md ta trén day.
- Vidu9:

Mang d3 luu hoa va 1am kho thu dugc tir vi du 5 (vi du so séanh) sau d6 duoc cit
thanh mot sb mAu ¢6 hinh qua ta (chidu dai 25 + 0,8mm, chiéu rong 6mm, va do day
0,056 — 0,066mm) bang cch st dung thiét bi cit di tao hinh trudc (xem Fig.1).

Sau d6 mAu hinh qua ta dugc kep vao céc kep cla thiét bi phan tich co hoc dong
luc DMA Q800 do TA Instruments san xuét, va mau duoc dé can bing & nhiét do thir
nghiém trong 5 phut trudce khi duoc kéo cang dén 1%, va gia tri ing suét ban dau dugc
ghi lai 1a Go (xem Fig.2). Viéc duy tri d0 cing & 1%, gié tri ung sudt sau d6 dugc kiém
tra dudi dang ham thoi gian & nhiét do tht nghiém duoc yéu ciu (Gy), thuong trong
1200 gidy (xem Fig.3).

Céac nhiét do thtr nghiém thong thuong dugce chon 1a 100, 120, 150 & 180°C.
Murc ty chung Gng suét duogc x4c dinh nhu sau,
Tu ching ving suit = Gy / Go

Céc két qua thu dugce dbi voi vi du 9 dugc thé hién trong Fig.4, do diy cua
manh thir nghiém dugc thé hién trong ddu ngodc don trén db thi; can luu ¥ rang mot
duong dugc vé o gia tri Gv/Go = l/e = 0,63)

Tham khao: http://web.mit.edu/course/3/3.11/www/modules/visco.pdf

Thoi gian cin dé ung suit dat t&i gia tri 1/e duge 1ap bang duéi day, trong bang 1. Cac
gia tri tw ching tmg sudt & 120 va 100°C, khong thap hon gia tri 1/e.
Vidu 10

Vi du nay duoc ldp lai chinh x4c nhu Vi du 9, ngoai trir 14 hop chét néu trong vi
du 6 dugc thay cho hop chét néu trong vi du 5; céc két qua duogc thé hién trong Fig.5,
va Bang 1.

Céc két qua cta cac thtr nghiém tu ching tmg sudt dugc thé hién trong Fig.5, va

Béang 3.
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S liéu nay chi ra rang s6 liéu & 100°C khong thip hon gia tri 1/e; ngoai ra, tréi
nguogc voi Vidu 9, sb liéu theo xu hudng nhiét do gidm dan.
Vidu 11:

Vi du nay 1ap lai chinh xac nhu Vi du 9, ngoai trir 1a hop chét néu trong vi du 8
thay thé cho hop chit néu trong vi du 5; céc két qua dugc thé hién trong Fig.6, va
Bang 1.

Sé liéu nay chi ra ring dbi voi hé dan hdi khong chira kém oxit duge két hop

dén pH 11,5, ty 18 thay ddi cac gié tri tu ching img sut gidm theo thir tw 180 >> 150 >

120> 100°C, va toan bd cac bd sb liéu déu dat dén gid tri 1/e.

Bang 1
Latec hon hop Thoi  gian | Thoi  gian | Thoi gian | Thoi gian
dén Gt/Go = | dén Gt/Go = | dén Gt/Go | dén Gt/Go
/e /e =1/e =1/e
(s) (s) (s) (s)
& 180°C ¢ 150°C ¢ 120°C | 6 100°C
Vi du 9 (vi du so sédnh) 220 883 N/A N/A
Vidu 10 24 200 883 N/A
Vidull 30 340 340 600

S liéu nay 1a ddu hiéu cho kha ning xir Iy lai clia mang dan héi duge san xuét
theo sang ché. Puogc tin ring sb liéu nay c6 thé dugc gii thich ring trong cac vi du
theo sang ché so véi cac vi du so sanh, c4c lién két ngang bi pha v& va hé polyme sau
d6 ¢c6 thé di cheuyén trén quy mé vi mé dé 1am gian tmg suit duoc 4p dung. Tac dung
nay rd rang hon & cac nhiét do cao hon. Mang dan hdi duoc san xudt ma khong cin
ZnO ciing cho thdy tac dung nay & nhiét do thip hon. Két qiia nay 12 bang chiing cho
céc dic tinh tw hdi phuc cia mang dan hdi dugc mb ta & day.

Tai ché mang dan hoi

Mot sb mang dan hdi dugc tai ché va cac gia tri do bén kéo cua céc mang dan
hdi ban dau dugce so sanh véi cac gié tri do bén kéo clia cdc mang tai ché.
Vidu 12: (vi du so sdnh) va 13-15

Cac mau dung cho thir nghiém chiu kéo duoc ct ra tir mang duoc san xuét theo
vi du 5-8, bang cach sit dung khudn cit hinh qua ta loai 2, nhu dugc chi ra trong tiéu
chudn ISO37 (tai ban ln thir 5, 2011-12-15). Céc dau cua cac mau hinh qua ta dugc
dat trong céc kep cua thiét bi do dd cing Hounsfield HK10KS dugc lap gidn ké
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H500LC va duge chiu toc do kéo béng 500mm moi phut. Gi4 tri ng suét duoc bao
co tu dong bing phin mém cia may, nhu 13 gia tri md dun & do cing nhit dinh
(thuong 1a 100, 300 va 500% do cang). Céac két qua dugc bao cdo trong Bang 2.

Bang 2

1S037-77
Vi du h , Ao Do bén|DPd ian | M6 dun
chét ban dag | Vi 48 fgr%iz;y kéo idat | (MPa

(MPa) (%) 100 {300 |500
5 12 0,052 42,4 546 34 |80 [31,0
6 13 0,049 34,0 588 23 15,5 18,7
8 14 0,049 422 557 3,1 |75 [281
7 15 0,056 38,8 548 3,3 (8,8 298

Tai ché cac mang dan hdi

O day, mang dan hdi ¢6 thé tai ché duge x4c dinh 1a mang ma sau khi dugc cat
thanh cac manh nho c6 thé duoc gin két lai khi dwa cdc manh nay vao nhiét do thap,
thuong nhé hon 100°C trong 1 phut, hodc t6t hon 14 & nhiét @6 80°C trong 5 phut, dudi
ap suat str dung 1a 13,8 MPa (2000psi); ma sau d6 ching to do gidn khi dat vuot qua
90%, va d6 bén kéo 1a 16n hon 1,5 MPa theo cic quy trinh thir nghiém dudi day.

Vi du 16: (vi du so sanh)

C4c miu dung cho thir nghiém chiu kéo duoc chuén bi bing cach gdn két lai cac
mAu da cit ciia mang nhing duoc san xuét tir latec hdn hop, Vi du 5 (vi du so sanh),
(mang ban ddu duoc chuin bi theo quy trinh néu trong vi du 5), hdn hop gdm cac
manh nhd dugce xir Iy nhiét gitra hai dia thép dd danh bong trude khi duoce €p néng &
ap suét 13,8 MPa (2000psi) trong 1 phut va 100°C, trude khi duge 1am ngudi dén nhiét
d6 trong phong va sau d6 cdc mau c6 hinh qué ta dugc cit ra bang thiét bi cit khudn
loai 2 dugc chi rd trong tiéu chudn ISO37 (t4i ban lan thir 5, 2011-12-15). Céc dau ctia
mau hinh qua ta dugc dit trong céc kep cia thiét bi do d6 cing Hounsfield HK10KS
dugc lép gidn ké H500LC va duge chiu tée d§ kéo bing S00mm mdi phut. Gia tri cla
ung suét duoc bao cdo tu dong nho ph?m mém may, nhu 14 gia tri md dun & do cing
nhét dinh (thuong 1a 100, 300 va 500% do cing). Céac két qua dugc bdo cdo trong bang
3.

Vidul7:
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Vi du nay 1a vi du l3dp lai chinh xac nhu Vi du 16, ngoai trir 1a hop chit néu
trong vi du 6 dugc thay cho hop chét néu trong vi du 5; cac két qua duogc bao cdo trong
Bang 3.

Vi du 18: (vi du so sanh)

Vi du nay 1a vi du 1dp lai chinh x4c cia vi du 16, ngoai trur 1a mau hinh qua ta
duoc xir Iy nhiét & 4p sudt 13,8 MPa (2000psi) va 80°C trong 5 phut, lam ngudi xubng
nhiét do trong phong va cic diu ctia mau hinh qua ta dugc dit trong céc kep cia thiét
bi do d6 ciang Hounsfield HK10KS dugc lép Vi gian ké H500LC, va duoc chiu tde do
kéo bang 500mm/phut. Gi4 tri tng sudt duge bdo cdo tu dong bang phin mém may,
nhu 12 gia tri md dun & do cédng nhét dinh (thuong 14 100, 300 va 500% dd cing). Céc
két qua dugc bao cdo trong Bang 3.

Vidu 19

Vi du nay 1a vi du lap lai chinh x4c ctia vi du 18, ngoai trir 1a hop chét néu trong

vi du 6 dugc thay cho vi du 3; cac két qua dugce thé hién trong Bang 5.
Vidu 20
Vi du nay 1a vi du lap lai chinh xac cta vi du 18, ngoai trir 1a hop chit néu trong

vi du 8 dugc thay cho hop chit néu trong vi du 5; céc két qua dugc thé hién trong

Béang 3.
Bang 3

ISO37-77
Vi du hop | Vi du theo D6 da P6 bén|Do  gidn | M6 dun
chat ban dau | sang ché (1ﬁm)y kéo khi dat (MPa

(MPa) (%) 100 {300 |500

5 16 1,230 1,4 45 F F F
6 17 0,646 3,6 201 2,1 |F F
5 18 0,757 0,8 18 F F F
6 19 0,829 3,1 220 1,7 |F F
8 20 1,030 4,0 139 32 |F F

trong dé F = 16i/nikt mdu

Béang 3 chi ra rang ca hai vi du so sénh (16 & 18) déu hong (cac mau hinh qua
ta bi nttt) & do cang nho hon 100% va déu thé hién do bén kéo nhod hon 1,5MPa va do
gifn khi dat nho hon d6 cang 90; do dd, cic vi du so sdnh khong thé hién kha ning tu
hdi phuc & nhiét do xt ly nhiét dugc sir dung.
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Céc vi du 17 va 19 (khong chira kém oxit, pH 10,0) thé hién do bén kéo vuot
quéa 3 MPa va do gidn khi dat trén 200%, sau khi xtr ly nhiét & nhiét do 100°C trong 1
phit, hodac 80°C trong 5 phut. Ttre 1a, mang san xuét tir cac gang tay nhing nay 1a cac
mang c6 thé tai ché.

Vi du 20 cho thdy ring viéc ting 6 pH dén 11,5 d4 1am tang do bén kéo va mé
dun, méc du do gidn khi dut bi gidm xuéng 139%. Tic 1a, mang dugc san Xuét tir gang
tay nhung 1a mang c6 thé tai ché.

Xac dinh cac ddc tinh chiu kéo sau khi stra chita mang dan hoi:

Nitril latec ¢cé hodc khong cé cac nguyén li€u tron & gia tri d§ pH mong mubn
dugc khudy trong 3 gio & nhiét do trong phong, va sau d6 chuyén sang dia petri.

Mang latec dic trén bé mit ctia dia petri sau d6 dugc ddt trong 10 tudn hoan
khong khi ¢ nhiét do 25°C trong ba ngay. Cac mang thu duoc sau dé dugc xir Iy nhiét
trong 10 tuan hoan khéng khi & 90°C trong 24 gid dé dam bao sdy hoan toan va xay ra
su tao thanh lién két ngang mong mudn bat ky.

Mang dtc duge 1dy can than ra khoi dia petri bing thily tinh va cét thanh cac
hinh qua ta bang cach sir dung thiét bi cit loai D’ 3mm (xem Fig.1). Mot mau hinh qua
ta duoc dé lai khong cit (dé dung lam mau ddi ching), trong khi do mau con lai duge
c4t thanh céc ntra & diém giita cia mau hinh qua ta (xem Fig.2). Néu cin, bé mit trén
ctia mdi nira trong sd cdc nira d cit dugc danh dau dé 1am mau d6i chimg. Céc bé mit
méi cit clia cac mau hinh qua ta sau d6 duge ép cung nhau trong 60 gidy (xem Fig.3)
trong khi d6 cac méanh da cit dugc dit trén dia thiy tinh, va sau d6 cdc manh da ndi
nay trén dia thuy tinh duoc dét trong 10 tudn hoan khong khi & nhiét dd 180°C trong 30
phit (dé bét chude quy trinh xit 1y néng caosu kho khong ap luc). Theo cach khac, cac
bé mit m&i cit ciia cdc mAu hinh qua ta sau d6 dugc ép ngay cung nhau trong 60 gidy
va ap luc dugc truy tri bang cac dit “kep” clia chét gd trén cac phan da nbi lai, sau d6
xtr Iy nhiét trong 10 & nhiét do 180°C trong 30 phut. Budc xtt ly nay dugc du dinh dé
bét chude quy trinh ép néng cao su khd & ép luc thap.

Vi du 21 (vi du so sanh)

Mot phan latec XNBR khong chita oxiran, Vi du 1, dugc didu chinh dén gia tri

pH bang 10 bing cach st dung dung dich nude chira kali hydroxit, va tron véi 1 phén

traim kém oxit, 0,8 phén tram luu huynh va 0,7 phén tram ZDEC. Sau d6, hon hop
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duoc khudy trong 3 gid va sau d6 chuyén sang dia petri va dé kho & nhiét do trong
phong (25°C) trong 3 ngay. L4y mang thu duoc ra khéi dia petri bang thiy tinh va xir
ly nhiét trong 10 & nhiét 4o 90°C trong 24 gio dé dam bao khd hoan toan va tao thanh
lién két ngang.

Trong d6 mang duge cét thanh hai nira va sau d6 2 nira duoc gitt lai v6i nhau c6
kha ning thé hién d6 bén kéo khi 2 nira da ndi nhu vay sau d6 dugc tach ra, duge cho
1a ty hdi phue.

Hai mAu hinh qua ta (cit va duge ndi lai va khong duoc cit) sau d6 duoc phan
tich tng suét-do cang dé xac dinh céc dic tinh chiu kéo cta chét dan hdi trude va sau
khi cét va ndi lai. Tic 13, dé x4c dinh mtc do tw hdi phuc ciia mang duge cit. Cac dic
tinh chiu kéo dugc thir nghiém theo tiéu chudn ASTM D412-06a, béng cach st dung
mau hinh qua ta loai ‘D’ ¢6 kich thudc 3 mm cho céac thir nghiém chiu kéo, v6i do day
cua mang thong thuong nam trong khoang tir 1,0 dén 1,4 mm + 0,01 dwogc cit tir mang
latec dtic. PO day cia mang (mm) duoc do bang cich st dung mdy do do day (do
Sylvac, model, Studenroth san xuét, loai 12,5mm/ 0,001).

Thiét bi do do cang Zwick Roell Z005 TN Proline dugc lip gidn ké bude dai
duogc str dung dé ghi lai cac dudng cong ting suit-dd gidn. Cac mau duge kéo & tbc do
500mm/phut, & nhiét do 23+2°C, va do 4m tuwong dbi 50£5%. S6 lidu vé do bén kéo dé
cap & day tuong tng voi tmg suat chiu kéo t6i da quan sat dugc trong khi kéo dai mau
hinh qua da dén khi dut. Gid tri kéo dai cubi cling dugc bdo cdo twong tng v6i mire
kéo dai ma tai d6 mau bi dit. C4c gid tri mo dun dugc bao cdo, Mioo, Msoo va Msoo,
twong Gng voi tmg suat can dé dat duge mirc kéo dai bang 100%, 300% hozc 500% so
v6i do dai ban dau, twong tng.

Chuén bi cadc mau hinh qua ta, va so sanh céic mau khong duoc cit va cac mau
tu hoi phuc:

Vidu 22:

Mang da lam khé va da luu hoa thu duge tir Vi du 21 sau d6 dugce c4t thanh mot
s6 mAu hinh qua ta bang cach st dung thiét bi cit ‘D’ (xem Fig.1). Mot miu hinh qua
ta khong duoc cit trong khi mau con lai dugce cét thanh cac ntra bang cach sir dung
ludi dao séc dua vao phan hep ctia mAu hinh qua ta (xem Fig.2). Mau hinh qua ta dugc

cat sau d6 duoc noi lai ngay bang cach gitt cac bé mat da cat cung nhau va €p thi cong
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cung nhau trong 60 gidy (xem Fig.3). Sau d6 miu hinh qua ta da nbi lai dugc xit Iy
nhiét trong 10 tuan hoan khong khi, duy tri & nhiét 4o 180°C, trong 30 phut. Mau hinh
qué ta tu hdi phuc sau d6 dugc tién hanh thir nghiém chiu kéo dé xdc dinh mirc do hoi
phuc ciia cc dic tinh chiu kéo bing cach so sénh véi cac két qua thu duoc tir miu
hinh qua ta chua cit thu dugc tir cing mot mang duc.
Céc két qua dugc thé hién trong Bang 4 va Fig.7.
Vidu23

B4 sung mot phin nhé cta hop chit néu trong vi du 2 (latec chita nhém chie
oxiran) vao mdt phdn nhé cta hop chit néu trong vi du 1 (latec XNBR khong chua
oxiran), sao cho ty 1€ trOn cua latec thu dugc tir vi du 1:latec thu duoc tir vi du 2 1a
90:10 theo khéi lrgng 4m. Hon hop dugc didu chinh dén gia tri pH bang 10 bang cach
st dung dung dich kali hydroxit va khudy trong 3 gi® va chuyén sang dia petri va dé
khd & nhiét do trong phong (25°C) trong 3 ngay. Liy mang thu dugc ra khoi dia petri
bing thiy tinh va xir Iy nhiét trong 10 & nhiét do 90°C trong 24 gitr dé dam bao khd
hoan toan va tao thanh lién két ngang. Sau d6 mang dugc cét thanh cic mau c6 hinh
qua ta va dugc thtr nghiém, theo vi du 22.
Céc két qua dugc thé hién trong Bang 4 va Fig.8.
Vidu 24

Vi du nay 1a vi du lap lai cua vi dy 23, ngoai trir 1a 1 phén tram kém oxit duoc
bd sung vao latec, & 6 pH 10, va khudy trong 3 gi& trudce khi dtc. Sau d6 mang duge
cat thanh cac mau hinh qua ta va dugc thtr nghiém, theo vi du 22.

Céc két qua dugc thé hién trong Bang 4 va Fig.9.
Vidu 25

Vi du nay 1a vi du ldp lai cia vi du 23, ngoai trir 1a gia tri pH dugc diéu chinh
dén 11,5. Sau d6 mang dugc cit thanh cac mAu hinh qua ta va dugc thir nghiém, theo
vi du 22.
Céc két qua duoc thé hién trong Bang 4 va Fig.10.
Bang 4

Vi du 22 (so|Vidu23 |Vidu24 Vidu 25
sanh)
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Vidul 100 90 90 90
(% khéi luong)
Vidu?2 0 10 10 10
(% khéi luong)
Cac didu kiéntrdon | C6 ZnO, S va [ Khéng c6 | c6  ZnO, | Khong ¢ ZnO,
ZDEC, ZnO, S |nhung S hodc ZDEC,
pH 10 hoac khong c6 S | pH 11,5
ZDEC, hoac
pH 10 ZDEC, pH
10
b6 day cua mang | 1,3 1,2 1,4 1,0
(mm)
A: d6 bén kéo ban | 8,9 14,6 14,6 13,3
dau (MPa) ctia mau
hinh quéa ta khong
duoc ct
B: Do bén kéo sau | 1,4 3,9 3,5 4,2
khi ty hdi phuc
(MPa)
C: Do gian khi dut | 420 748 508 534
ban dau (%) cua
mau khong dugc
cét
D: B gian khi dut | 101 461 310 416
sau khi tu hdi phuc
(%0)
Duy tri d6 bén kéo | 16 27 24 32
(B/A,%)
Duy tri d§ gidn khi | 24 62 61 78

dut (D/C,%)
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Vidu 26

B6 sung mdt phan nhoé cia latec thu duge tir vi du 2 (latec chita nhém chirc
oxiran) vao mot phan nho cia latec thu duge tir vi du 1 (latec XNBR khong chta
oxiran), sao cho ty 1€ tron cta latec thu dugc tir vi du 1l:latec thu dugce tir vi du 2 1a
90:10 theo khéi Iwrong 4m.

Hbn hop dugc didu chinh dén gia tri pH bang 5 bang cach st dung dung dich
nuée chira kali hydroxit va khudy trong 3 gi va chuyén sang dia petri va dé kho &
nhiét do trong phong (25°C) trong 3 ngay. Mang thu dugc duge 14y ra khoi dia thiy
tinh va xi Iy nhiét trong 10 & nhiét d6 90°C trong 24 gid dé dam bao kho hoan toan va
tao thanh lién két ngang. Mang da kho va da luu hoa sau d6 duge cét thanh mot sb
mau hinh qua ta béng cach str dung thiét bi cit ‘D’. M6t mau hinh qué ta khong dugce
ct trong khi cic mau con lai dwoc cit thanh cic nira bing cach str dung ludi dao sic
dugce dua vao phén hep ctia mau hinh qua ta. Mau hinh qua ta duoc cit sau d6 duoc
nbi lai ngay bang cach giit cic bé mit cit ciing nhau va ép thii cong cling nhau trong
60 gidy, ngay sau d6 st dung céc kep ctia moc quan 4o bang gb dé duy tri su tiép xuc
sat ciia hai bé mit vi mau hinh qua ta da ndi lai duge xtr Iy nhiét trong 10 tudn hoan
khong khi, duy tri & nhiét d6 180°C, trong 30 phut. Cac két qua dugc thé hién trong
Bang 5.

Vi du 27

Vi du nay 1a vi du 1dp lai cua vi du 26 ngoai tru 1a gia tri pH duoc diéu chinh
dén 10. Cac két qua duoc thé hién trong Bang 5.

Vi du 28

Vi du nay 1a vi du ldp lai cia vi du 26, ngoai trir 1a gié tri pH dugce diéu chinh
dén 11

Céc két qua dugc thé hién trong Bang 5.

Vi du 29

Vi du nay 1a vi du ldp lai cia vi du 26, ngoai trir 1a gié tri pH dugc diéu chinh
dén 11,5.

Céc két qua dugce thé hién trong Bang 5.

Bang 5

Vidu 26 Vidu 27 Vidu 28 Vidu 29
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Vidu l 90 90 90 90

Vi du 2 10 10 10 10

Cac diéu kién | Khong c6 |Khong c6|Khéng  c6|Khong ¢

tron ZnO, S hodc | ZnO, S hodc | ZnO, S hodc | ZnO, S hodc
ZDEC, ZDEC, ZDEC, ZDEC,
pHS pH 10 pH 11 pH 11,5

Do day (mm) 1,1 1,0 0,8 1,2

A: Do bén kéo |56 5.8 52 3,7

ban dau (MPa)

cia miu khong

dugc cit

B: D6 bén kéo |28 3,4 3,1 3,5

sau khi hdi phuc

lai (MPa)

C: Po gian khi | 1424 597 506 461

dit ban dau (%)

cia miu khong

duoc cit

D: Do gian khi| 510 540 405 374

dat sau khi lam

hdi phuc lai (%)

Duy tri d6 bén |50 59 60 95

kéo (B/A%)

Duy tri d0 giin | 36 90 80 81

khi dtt (D/C%)
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YEU CAU BAO HO

Phuong phép stra chita mang dan hdi hodc san phdm chira mang dan hodi nay
bang cach
a) cung cAp mang dan hdi bi hong hodc san phim chira mang dan hoi bi
hong, mang dan hdi bi hong nay it nhit c6 cac bé mit can dugc két nbi
lai,
b) nbi lai cac bé mit cia mang bi hong, va
¢) gia nhiét hodc xtt Iy nhiét mang dan hdi bi hong dong thoi duy tri su tiép
xUc riéng cda cac bé mat da ndi lai cua mang bi héng & nhiét do nam
trong khoang tir 40°C dén 200°C, trong do:

mang dan hdi duoc 1am tir latec polyme chura:

(a)  cac hat latec polyme dien nitril lién hop dugc carboxyl hoa (a) thu duge
bang phan Gng polyme héa nhii twong gbc tw do ctia hdn hop céac
monome chua no dang etylen bao gdm:

- cac dien lién hop véi luong nim trong khoang tir 15 dén 95% khéi
lugng;

- cac monome dugc chon tir cac hop chat nitril chua no dang etylen
v6i lwgng ndm trong khoang tir 1 ¢én 80% khdi lwong;

- céc axit carboxylic chwa no dang etylen va/hosic mudi cia ching
v6i lwong ndm trong khoang tir 0,05 d&én 10% khéi luong;

- c4c monome thom vinyl véi lwong nim trong khoang tir 0 dén

50% khdi luong; va

- cac este alkyl cua axit chwa no dang etylen v6i lugng nim trong

khoang tir 0 dén 65% khbi lugng,

ty 16 phan tram khdi luong duge duwa trén tdng lugng monome trong hén

hop

cung voi hodc két hop véi

(b)  cac hat latec polyme (b) chira it nhét mot nhém chirc oxiran; trong d6

thanh phan monome cta latec polyme (a) 12 khac véi thanh phan monome ctia
latec polyme (b).
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Phuong phép theo diém 1, trong d6 sw héng mang duge chon tir 18 kim, rach,

nat va tach hoan toan mang dan hdi thanh it nhit hai phan.

Phuong phap theo diém bét ky trong s cic diém néu trén, trong d6 nhiét do

nim trong khoang tir 60°C dén 200°C.

Phuong phap theo diém bét ky trong sé cac diém néu trén, trong d6:

a)

b)

d)

cac dien lién hop dugc chon tur butadien, isopren, 2,3-dimetyl-1,3-

butadien, 2-etyl-1,3-butadien, 1,3-pentadien, myrcene, ocimene,

farnasene va hdn hop cua chiing;

cac hop chat nitril chua no dang etylen dwogc chon tir (met)acrylonitril,

alpha-xyanoetyl acrylonitril, fumaronitril, alpha-clonitril va hdn hop ctia

ching;

cac axit carboxylic chua no dang etylen va mudi cta ching duge chon

tur:

- axit mono carboxylic va mubi cta chung,

- axit polycarboxylic chua no dang etylen, anhydrat va mubi ciia
chung;

- cac este mot phan cta axit polycarboxylic va mubi cia ching, va

cac monome thom vinyl dugc chon tir styren, alpha-metyl styren, vinyl

toluen va hon hop cta ching;

cac este alkyl cua axit chua no dang etylen dugc chon tr metyl

(met)acrylat, etyl (met)acrylat, propyl (met)acrylat, iso-propyl metacylat,

n-butyl (met)acrylat, isobutyl metacrylat, tert-butyl metacrylat, 2-

etylhexyl (met)acrylat, octyl (met)acrylat va hdn hgp cia ching;

hdn hop cdc monome chua no dang etylen dung cho latec polyme (I) tily ¥ chita

cac monome chua no dang etylen dugc chon tur:

f)
g)
h)
i)
),

cac este hydroxyalkyl cia axit chua no dang etylen;
cac amit cua axit chua no dang etylen;

vinyl carboxylat;

cac monome c6 it nhit hai nhém chua no dang etylen;

cac silan chua no dang etylen; va hon hop cla ching.
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Phuong phép theo diém bét ky trong sb cac diém néu trén, trong d6 hdn hop cac

monome chua no dang etylen dung cho latec polyme (a) chira:

- tir 20 dén 95% khbi lugng céc dien lién hop;

- 1 dén 60% khdi lugng monome dugc chon tir cac hop chét nitril chua no
dang etylen;

- tir 0 dén 40% khéi lwvong cac monome thom vinyl;

- tir 0 dén 25% khéi luong alkyl (met)acrylat c6 tir 1 &én 8 nguyén tir
cacbon;

- tr 0,05 dén 7% khoi luong céc axit chua no dang etylen;

- tir 0 dén 10% khdi lugng este vinyl:

- tir 0 dén 10% khdi lwong cac hop chit chua no dang etylen mang céc
nhém silan, amit va/hodc N-metylolamit,

ty 16 phan tram khdi lugng duoc dua trén tong lwong monome trong hdn hop.

Phuong phap theo diém bit ky trong sb cic diém néu trén, trong d6 latec
polyme chira nhém chirc oxiran (b) bao gdm cic don vi ciu tric thu duge tir
monome mang nhom chirc oxiran chua no dang etylen véi lugng nim trong
khoang tir 1 dén 80% khéi luong dwa trén tong khéi lugng clia monome diing

cho hat latec chtra nhém chire oxiran (b).

Phuong phap theo diém bét ky trong sé céc diém néu trén, trong d6 latec
polyme chira nhém chire oxiran (b) chtra cac don vi chu tric thu duoc tir:
D - 0 dén 50% khdi lugng cac monome dugc chon tir cadc hgp chét
nitril chua no dang etylen;
- 0 dén 95% khéi luong cidc monome thom vinyl;
- 0 dén 95% khdi luong alkyl (met)acrylat c6 tir 1 dén 8 nguyén tir
cacbon;
- 0 dén 10% khéi luong cac axit chua no dang etylen;
- 0 dén 10% khdi lwong cac hop chét chua no dang etylen mang cac
nhom silan, sulfonat, axit sulfonic, amit va/hodac N-metylolamit;

- 0 dén 50% khdi lwong vinyl carboxylat;
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- 1 dén 80% Kkhdi lugng cac don vi cdu triic thu duoc tir céac

monome mang nhém chirc oxiran chua no dang etylen; hodc

2 dén 95% khéi luong cac dien lién hop;

- 1 dén 50% khdi lugng cac monome duge chon tir cac hop chét
nitril chua no dang etylen;

- 0 dén 95% khdi luong cac monome thom vinyl;

- 0 dén 95% khéi luong alkyl (met)acrylat c¢é tir 1 dén 8 nguyén tir
cacbon;

- 0 dén 10% khdi luong cac axit chua no dang etylen;

- 0 dén 10% khéi luong cac hop chét chua no dang etylen mang céc
nhém silan, sulfonat, axit sulfonic, amit va/hoac N-metylolamit,

- 1 dn 80% khoi lugng cac don vi cAu trtc thu duogc tir monome

mang nhom chire oxiran chua no dang etylen.

Phuong phép theo diém bét ky trong sé cac diém néu trén, trong d6 dé san xuét

latec polyme

(1)

(i)

(iii)

hdn hgp cidc monome chua no dang etylen dung cho latec polyme (a)
dugc polyme hoéa khi c6 mit cidc hat latec polyme chta nhém chuc
oxiran (b) trong phan tmg polyme héa nhii trong gde tu do; hoic

trong d6 latec polyme chira cac hat latec polyme (a) va latec polyme
chira cac hat latec polyme (b) dugc tao thanh trude va sau d6 ca hai latec
nay duoc tron vGi nhau; hodc

hdn hgp cdc monome chua no dang etylen dung cho latec polyme (a)
dugc polyme hoa khi c6 miat cac hat latec polyme chira nhéom chire
oxiran (b) trong phan tng polyme héa nhii twong gbc tu do tao thanh
latec polyme thir nhit, va latec polyme thir hai chita c4c hat latec polyme
(b) dugc tao thanh trudce va sau d6 ca hai latec nay dugce trdn v4i nhau,
trong d6 latec chtra cac hat latec chira nhém chirc oxiran (b) ding dé san
xuit latec polyme thir nhét va latec polyme thir hai chtra cic hat latec

polyme (b) 12 giéng nhau hodc khac nhau.
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Phuong phép theo diém bét ky trong s6 cac diém néu trén, trong d6 c& hat trung

binh z cta hat latec chira nhém chirc oxiran (b) duoc do bing thiét bi Malvern

zetasizer nano S (ZEN 1600) stt dung phuong phép tan xa anh séng dong hoc la nam

trong khoang tir 5 dén 90 nm.

10.

11.

12.

Phuong phap theo diém bét ky trong sé cic diém néu trén, trong d6 mang dan
hdi hodc san phidm chira mang dan hdi duoc lam tir ché pham latec hdn hop
chura latec polyme nhu duoc néu trong diém bat ky trong s6 cac diém 1 va 4-9
ma khong chtra chét luu hoa lwu huynh va chét xuc tac dé luu héa luu huynh va
tuy y xt ly mot hoeflci nhiéu trong sb cac dic tinh sau:

- ché phadm latec hdn hop khong chira ZnO;

- ché phim latec hdn hop c6 pH niam trong khoang tir 10,5 dén 13.

Phuong phap theo diém 10, trong d6 san phdm nay dugc san xuit bing quy

trinh dtc nhiing bao gdm cac budc:

a) tao ra ché pham latec hdn hop néu trong diém 10;

b) nhiing khudn c¢6 hinh dang mong mudn cla san pham cudi trong dung
dich dong tu chtra dung dich mubi kim loai;

c) 14y khuén ra khoi dung dich dong tu va tity v 1am kho khuon;

d) nhing khubn nhu da xtt 1y trong budce b) va c) trong ché pham latec hén
hop néu trong budc a);

e) dong tu mang latec trén bé mit khudn;

f) 1y khuon da phu latec ra khoi ché phdm latec hdn hop va tily ¥ nhiing
khudn da phu latec trong dung dich nudc;

2) tuy y 1am kho khuodn da phu latec;

h) Xt Iy nhiét khudén da phu latec thu dugc tur budce e) hodc f) & nhiét do
nim trong khoang tir 40°C dén 180°C; va

1) 14y san phim latec ra khoi khuon.

Phuong phap theo diém bat ky trong sb cac diém néu trén, trong d6 sin phdm

chira mang dan hdi duoc chon tir ging tay phiu thuit, ging tay xét nghiém, bao

cao su, 6ng théng, ging tay cdng nghiép, ging tay c6 16p vai va ging tay gia

dung.
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25+ 0,8mm 0% dd cang

Fig.1
tmg suét = G

+1% d6 céng

& thoi diém = 0 giay
Fig.2

ung sudt = Gq

+1% do cang

& thoi diém =t gidy
Fig.3
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