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(57) Sang ché dé cap den ché pham c6 thé polyme hoa duoc cia vat lidu quang thioepoxy
va phuong phap san xuit vat liu quang thioepoxy. Cu the hon, sang ché dé cap den vat
liéu quang thioepoxy chét luong cao, mau sang, trong sudt tranh duoc tinh khong 6n dinh
mau, ddy 1a vin dé& gap phai ¢ vat liéu quang thioepoxy théng thudng. Ché pham co thé
polyme hoa dugc chira hop chat thioepoxy. Ham luong epithioclohydrin trong hop chat
thioepoxy duoc gidi han bang 1% trong lugng hoac thap hon. Theo sang ché, ham luong
epiclohydrin trong nguyén liéu khoi dau dé tong hop nén hop chat thioepoxy hodc ham
lugng epithioclohydrin trong hop chat thioepoxy c6 thé duoc kiém soat, sao cho van dé veé
tinh khong 6n dinh mau gap phai trong vt liéu quang thioepoxy thong thuong co thé dugc
giai quyét mot cach dé dang. Vit liéu quang thioepoxy theo sang ché c6 thé dugc san xuét
mot cach d& dang v6i ning sudt cao. Vit liéu quang thioepoxy theo sang ché co thé duogc
sir dung rong rdi lam vat liu thay thé cho vat liéu quang thong thuong trong céc linh vuc
khéac nhau.
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Linh vuc ky thuat dwge dé cap

Sang ché dé cap dén ché phim co thé polyme héa dugc cia vét liéu quang
thioepoxy va phuong phap san xuét vat liéu quang thioepoxy. Cu thé hon, sang ché dé
cap dén vat liéu quang thioepoxy chét luong cao, mau séng, trong sudt tranh dugc tinh

khong 6n dinh mau, day 1a vén dé gip phai & vét lidu quang thioepoxy thong thudng.
Tinh trang k§ thuit cia sang ché

Céng bd don yéu ciu cAp patent Han Qudc sé 1993-0006918 va 1992-0005708
d8 xuét thau kinh thiouretan dwoc san xuit bang cach cho hop chét polythiol phan g
v6i hop chit polyisoxyanat. Pon dang ky patent Han Qudc sb 10-0681218 d& xuét
thiu kinh bang chit déo thioepoxy. ThAu kinh thiouretan c6 tién lgi 13 chi s§ khic xa
cao va dd bén chéng va dap cao, nhung gdp mot s6 vAn d& v& bé mit yéu, 16m o giita,
v.v.. Céc tri s6 Abbe ciia thau kinh thiouretan ¢6 xu huéng gidm déng ké cling véi viéc
gia ting chi sb khic xa. Thiu kinh thioepoxy c6 tién lgi 13 chi s6 khuc xa va tri sd

Abbe cao nhung c6 thé bi gion va khong d€ nhuém mau.

Di ¢6 mdt sb nd luc nham giai quyét van dé vé théu kinh thiouretan va théu
kinh thioepoxy. Vi du, don ddng ky patent Han Qudc s6 10-0417985 va cong bd don
ding ky patent Nhat Ban s6 Hei 11-292950 va 11-352302 dé xuét cac phuong phap
san xut théu kinh bing qua trinh déng tring hop hai loai nhya c6 déc tinh khac nhau,
vi du bang qué trinh ddng tring hop hop chét thioepoxy, hop chét polythiol va hop

chét polyisoxyanat.

Tuy nhién, mot sb thau kinh thioepoxy chtta hgp chét thioepoxy vin khong 6n
dinh v& mau. Don dang ky patent Han Qudc s6 10-0681218 boe 16 rdng, d tinh khiét
ctia hop chét thioepoxy chuyén dbi tir hop chét epoxy, tirc 1a ham lugng céc san phdm
phu cua qud trinh chuyén dbi trong hop chét thioepoxy, 12 yéu t6 anh huong dén mau
ctia thdu kinh. Ngoai ra, tai liéu patent nay boc 10 ché phdm c6 thé polyme hoéa dugc

chira lugng san phdm phu gidm va phuong phép 1am gidm ham lugng sén pham phu.
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Ban chit ky thuat ciia sing ché
Vén @& k¥ thuat

Sang ché du dinh dé tim ra yéu t& quyét dinh anh hudng dén mau cia vat liéu
quang thioepoxy va viéc kidm soat yéu t nay dé giai quyét vén d8 tinh khong 6n dinh
mau ¢ vat liéu quang thioepoxy. Cu thd, muyc dich cua sang ché 1a dé cap dén phuong
phép san xuét vat liéu quang thioepoxy chét lugng cao, mau séng, trong sudt mot cach
d& dang bang viéc phat hién ra nguyén nhan gdy ra tinh khong 4n dinh mau & vt liéu
quang va viéc kim soat nguyén nhin ndy mot cich dé dang va ché phim co thé
polyme hoéa dugc dé sir dung trong phuong phép nay.

Giai phép ky thuét

Tac gia sang ché bt ngd phét hién ra ring, yéu t6 quyét dinh anh huéng dén
mau cta vat liéu quang thioepoxy d6 1a epiclohydrin & dang nguyén li€u khai dau con
gitt nguyén khong duoc liy ra trong hé phén Umg va dugc chuyén d6i thanh
epithioclohydrin. Cu thé, epiclohydrin 14 nguyén liéu khoi dAu gilt nguyén trong hé
phan tng va dugc chuyén dbi thanh epithioclohydrin nh¢ phan tng episulfua héa véi
thioure. Epithioclohydrin chic chin anh huéng dén mau cta vat liéu quang. Téc gia
sang ché cling phat hién ra ring, epithioclohydrin khong chi 1am x4u mau cia thau
kinh, ma con ngin can sy thdo khu6n thdu minh. Ngoai ra, tic gia sang ché ciing phat
hién ra ring, khi ham lugng epiclohydrin trong nguyén liéu khoi dau va ham luong
epithioclohydrin trong hop chét thioepoxy dugc kiém so4t, thi c6 thé giai quyét duogc
vAn d& mau khong mong mudn ctia vit liéu quang thioepoxy ma khong can phai kiém
so4t ham luong céc san phdm phu trong hop chét thioepoxy.

Séng ché dé cap dén ché phim c6 thé polyme hoéa dugc chta hop chét
thioepoxy, trong d6 ham lugng epithioclohydrin trong hop chét thioepoxy 12 1% trong
lugng hogc thip hon. Ché phém c6 thé polyme héa duge co thé con chira hop chét

polyisoxyanat va/hodc hop chét polythiol.

Hop chét thioepoxy t6t hon c6 thé duoc tdng hop bing phan ng episulfua hoa
ctia hop chét epoxy chtta epiclohydrin v6i lugng 1% trong lugng hodc thip hon véi
thioure.

Sang ché ciing dé cép dén phuong phép san xuét vat liu quang thioepoxy,

phuong phap bao gdm buéc polyme hoa ché phdm c6 thé polyme héa dugec.
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Séang ché con dé cap dén vat lidu quang thioepoxy dugc tao ra bing phuong

phép néu trén va thu kinh quang hoc c4u thanh tir vét liéu quang.

Trir khi dugc xéc dinh theo cach khac, thudt ngit “vat liéu quang thioepoxy” sir
dung & day du dinh bao gém ca vat li€éu quang dugc tao ra b%mg qué trinh polyme hoa
hop chét thioepoxy va vat liéu quang tao ra bing qué trinh ddng tring hop cac hop

chét thioepoxy va thiouretan.
Hiéu qua cua sang ché

Theo sang ché, ham lugng epiclohydrin trong nguyén liéu khoi diu dé tong
hop nén hop chédt thioepoxy hosic ham lugng epithioclohydrin trong hop chét
thioepoxy c6 thé dugc kiém soat, do d6 van d& tinh khong 6n dinh mau gip phai trong
vt liéu quang thioepoxy thong thudng co th8 dugc giai quyét mot cach d€ dang. Theo
sang ché, thau kinh thioepoxy mau séng, trong sudt, chét lugng cao c6 thé dugc san
xuit mdt cach d& dang véi ning suét cao.

MO ta chi tiét sang ché

Sang ché @& cap dén ché phdm c6 thé polyme héa dugc chira hop chit
thioepoxy c¢6 mdt hodc nhiéu nhém thioepoxy. Ham lugng epithioclohydrin trong hop
chét thioepoxy dugc gi¢i han bang 1% trong lugng hodc thap hon. Hop chét thioepoxy
¢6 thd dugc tao ra bing cic phuong phép khac nhau. Tét hon, hop chét thioepoxy
duoc tdng hop bing phan tmg episulfua héa ciia hop chét epoxy chira epiclohydrin véi
luong 1% trong luong hodc thip hon ciing véi thioure. Vi dy, hop chét thioepoxy c6
thé dugc tao ra bang phan tng gifta epiclohydrin voi khi hydro sulfua dé thu dugc 1-
clo-3-mercapto-2-propanol va cho hop chét 1-clo-3-mercapto-2-propanol tién hanh
phén ung cdng véi epiclohydrin hodc cho hgp chét 1-clo-3-mercapto-2-propanol tién
hanh phan tng ty disulfua hoa. Trong qué trinh nay, epiclohydrin khong dé duoc loai
bé mot cach hoan toan. Theo sang ché, phan tng véi epiclohydrin duge cho phép tién
hanh thém cho t6i khi luong epiclohydrin du dat 1% trong lugng hodc thdp hon, t6t
hon 14 0,5% trong lugng hodc thip hon. Hop chét thioepoxy tao ra theo cach nhw véy

¢6 thé t6i wu hoa dugc mau cia vat liéu quang.

Vi du, hop chét thioepoxy c6 thé duge chon tir: cac hop chét episulfua c6 khung
vong béo nhu bis(2,3-epithiopropyl)disulfua, bis(2,3-epithiopropyl)sulfua, 2,3-
epidithiopropyl(2,3-epithiopropyl)disulfua, 2,3-epidithiopropyl(2,3-epithiopropyl)sulfua,
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1,3- va 1,4-bis(B-epithiopropylthio)xyclohexan, 1,3- va 1,4-bis(B-
epithiopropylthiometyl)xyclohexan, bis[4-(B-epithiopropylthio)xyclohexyllmetan, 2,2-bis[4-
(B-epithiopropylthio)xyclohexyl]propan va bis[4-(B-epithiopropylthio)xyclohexyl]sulfua; cac
hop chét episulfua c6 khung thom nhu 13- va  14-bis(B-
epithiopropylthiometyl)benzen, bis[4-(B-epithiopropylthio)phenyllmetan, 2,2-bis[4-(B-
epithiopropylthio)phenyl]propan, bis[4-(B-epithiopropylthio)phenyl]sulfua, bis[4-(B-
epithiopropylthio)phenyl]sulfin va 4,4-bis(B-epithiopropylthio)biphenyl; cac hop chit
episulfua c6 khung chudi dithian nhu 2,5-bis(B-epithiopropylthiometyl)-1,4-dithian,
2,5-bis(B-epithiopropylthioetylthiometyl)-1,4-dithian, 2,5-bis(B-epithiopropylthioetyl)-
1,4-dithian va 2,3,5-tri(B-epithiopropylthioetyl)-1,4-dithian; cac hop chét episulfua c6
khung béo nhu 2-(2-B-epithiopropylthioetylthio)-1,3-bis(B-epithiopropylthio)propan,
1,2-bis[(2-B-epithiopropylthioetyl)thio]-3-(B-epithiopropylthio)propan, tetrakis(B-
epithiopropylthiometyl)metan, 1,1,1-tris(B-epithiopropylthiometyl)propan va bis-(B-
epithiopropyl)sulfua; va hdn hgp cia cac hop chét nay. Pbi véi hop chit thioepoxy,
ciing ¢6 thé dugc str dung, vi du: san phim halogen héa cia hgp chét c6 nhém
episulfua nhu san phim duoc clo héa hodc brom héa cua hop chit c6 nhém episulfua;
san phdm dugc alkyl hoa cla hop chit c6 nhém episulfua; san phim dugc alkoxyl hoa
cta hop chét c6 nhém episulfua; san phdm dugc thé nitro ctia hop chét c6 nhém
episulfua; hodc san phim dugc cai bién béi tién chét polyme ctia hop chét c6 nhém

episulfua véi rugu da chuec.

Hop chit thioepoxy tdt hon duogc chon tir bis(2,3-epithiopropyl)sulfua, bis(2,3-
epithiopropyl)disulfua, 2,3-epidithiopropyl(2,3-epithiopropyl)sulfua, 2,3-epidithiopropyl(2,3-
epithiopropyl)disulfua, 1,3- va 1,4-bis(B-epithiopropylthio)xyclohexan, 1,3- va 1,4-bis(B-
epithiopropylthiometyl)xyclohexan, 2,5-bis(B-epithiopropylthiometyl)-1,4-dithian, 2,5-
bis(B-epithiopropylthioetylthiometyl)-1,4-dithian, ~ 2-(2-B-epithiopropylthioetylthio)-
1,3-bis(B-epithiopropylthio)propan va hdn hop cua cac hop chit nay.

Ché phim c6 thé polyme héa duge theo séng ché c6 thé con chira hop chét
polyisoxyanat. Vi dy, hop chét polyisoxyanat c6 thé 12 hop chit bat ky c6 it nhit mot
nhom isoxyanat va/hodc it nhit m6ét nhém isothioxyanat. Vi du vé hop chit
polyisoxyanat nhu viy bao gdm: hop chét isoxyanat béo nhu hexametylen diisoxyanat,
2,2-dimetylpentan diisoxyanat, 2,2,4-trimetylhexan diisoxyanat, buten diisoxyanat,

1,3-butadien-1,4-diisoxyanat, 2,4,4-trimetylhexametylen diisoxyanat, 1,6,11-undecan
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triisoxyanat, 1,3,6-hexametylen triisoxyanat, 1,8-diisoxyanato-4-
isoxyanatometyloctan, bis(isoxyanatoetyl)cacbonat va bis(isoxyanatoetyl)ete; cac hop
chit isoxyanat vong béo nhu isophoron diisoxyanat, 1,2-
bis(isoxyanatometyl)xyclohexan, 1,3-bis(isoxyanatometyl)xyclohexan, - 1,4-
bis(isoxyanatometyl)xyclohexan,  dixyclohexylmetan  diisoxyanat, xyclohexan
diisoxyanat, metylxyclohexan diisoxyanat, dixyclohexyldimetylmetan isoxyanat va
2,2-dimetyldixyclohexylmetan isoxyanat; cdc hop chit isoxyanat thom nhu
bis(isoxyanatoetyl)benzen, bis(isoxyanatopropyl)benzen, bis(isoxyanatobutyl)benzen,
bis(isoxyanatometyl)naphtalen, bis(isoxyanatometyl)diphenyl ~ ete,  phenylen
diisoxyanat, etylphenylen diisoxyanat, isopropylphenylen diisoxyanat,
dimetylphenylen diisoxyanat, dietylphenylen diisoxyanat, diisopropylphenylen
diisoxyanat, trimetylbenzen triisoxyanat, benzen triisoxyanat, biphenyl diisoxyanat,
toluidin diisoxyanat, 4,4’-diphenylmetan diisoxyanat, tolylen diisoxyanat, xylylen
diisoxyanat, 3,3’-dimetyldiphenylmetan-4,4’-diisoxyanat, bibenzyl-4,4’-diisoxyanat,
bis(isoxyanatophenyl)etylen, 3,3’-dimetoxybiphenyl-4,4’-diisoxyanat, hexahydro-
benzen diisoxyanat va hexahydrodiphenylmetan-4,4’-diisoxyanat; hop chit isoxyanat
béo chia lvu huynh nhu bis(isoxyanatoetyl)sulfua, bis(isoxyanatopropyl)sulfua,
bis(isoxyanatohexyl)sulfua, bis(isoxyanatometyl)sulfon, bis(isoxyanatometyl)disulfua,
bis(isoxyanatopropyl)disulfua, bis(isoxyanatometylthio)metan, bis(isoxyanato-
etylthio)metan, bis(isoxyanatoetylthio)etan, bis(isoxyanatometylthio)etan va 1,5-
diisoxyanato-2-isoxyanatometyl-3-thiapentan; cac hop chét isoxyanat thom chtra luu
huynh nhu diphenylsulfua-2,4-diisoxyanat, diphenylsulfua-4,4’-diisoxyanat, 3,3’-
dimetoxy-4,4’-diisoxyanatodibenzyl thioete, bis(4-isoxyanatometylbenzen)sulfua, 4,4-
metoxybenzenthioetylen glycol-3,3-diisoxyanat, diphenyldisulfua-4,4’-diisoxyanat,
2,2’-dimetyldiphenyldisulfua-5,5’-diisoxyanat, 3,3’-dimetyldiphenyldisulfua-5,5’-
diisoxyanat, 3,3’-dimetyldiphenyldisulfua-6,6’-diisoxyanat, 4,4’-dimetyl-
diphenyldisulfua-5,5’-diisoxyanat, 3,3’-dimetoxydiphenyldisulfua-4,4’-diisoxyanat va
4,4’-dimetoxydiphenyldisulfua-3,3’-diisoxyanat; va cac hop chét isoxyanat di vong
chtra lvu huynh nhu 2,5-diisoxyanatothiophen, 2,5-bis(isoxyanatometyl)thiophen, 2,5-
diisoxyanatotetrahydrothiophen,  2,5-bis(isoxyanatometyl)tetrahydrothiophen, 3,4-
bis(isoxyanatometyl)tetrahydrothiophen, 2,5-diisoxyanato-1,4-dithian, 2,5-
bis(isoxyanatometyl)-1,4-dithian, 4,5-diisoxyanato-1,3-dithiolan, 4,5-
bis(isoxyanatometyl)-1,3-dithiolan va 4,5-bis(isoxyanatometyl)-2-metyl-1,3-dithiolan.
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Céc hop chét polyisoxyanat nay c6 thé dugc str dung riéng biét hodc & dang két hop
gitta hai hodc nhidu hop chit nay. Hop chét khac c6 it nhit mot nhém isoxyanat
va/hodc it nhat mot nhém isothioxyanat c6 thé dugc sir dung riéng biét hoic & dang két
hop gilta hai hogc nhiéu hop chit nay. San pham halogen héa (vi duy, san phim dugc
clo héa va brom hoa) cta céc hgp chit isoxyanat cling c6 th dwoc sir dung. San phdm
duoc alkyl hoa, san phim dugc alkoxyl héa va san phdm dugc thé nitro ctia céc hop
chét isoxyanat cfing c6 thd dwoc s dung. San phidm dugc cai bién béi tién chét
polyme cta céc hop chit isoxyanat bing ruou da chirc hogc thiol ciing c6 thé dugc st
dung. Cac san phdm cai bién béi cacbodiimit, ure va biuret cia hop chét isoxyanat
cing c¢6 thé duge st dung. Céc san phdm ciia phan tmg dime hoa hodc trime héa clia
hop chét isoxyanat cling c6 thd dugc st dung. Hop chit polyisoxyanat t6t hon dugc
chon tir isophoron diisoxyanat (IPDI), hexametylen diisoxyanat (HDI), dixyclohexyl
metandiisoxyanat (H12MDI), xylylen diisoxyanat (XDI), 3,8-bis(isoxyanatometyl)-
trixyclo[5,2,1,02,6]decan, 3,9-bis(isoxyanatometyl)trixyclo[5,2,1,02,6]decan,  4,8-
bis(isoxyanatometyl)trixyclo[5,2,1,02,6]decan, 2,5-bis(isoxyanatometyl)-bixyclo-
[2,2,1Theptan, 2,6-bis(isoxyanatometyl)bixyclo[2,2,1]heptan va hdn hop cla cac hop

chét nay.

Ché phém c6 thé polyme héa dugc theo séng ché c6 thé con chira hop chét
polythiol. Hop chit polythiol khong bi gidi han cu th&, mi&n 12 n6 c6 it nhit mot nhém
thiol. Vi du v& hop chét polythiol nhu vay bao gdm bis(2-mercaptoetyl)sulfua, 4-
mercaptometyl-1 ,8-dimercapto-3,6-dithiaocfan, 2,3-bis(2-mercaptoetylthio)propan-1-
thiol, 2,2-bis(mercaptometyl)-1,3-propandithiol, tetrakis(mercaptometyl)metan, 2-(2-
mercaptoetylthio)propan-1,3-dithiol, 2-(2,3-bis(2-mercaptoetylthio)propylthio)-
etanthiol, bis(2,3-dimercaptopropanyl)sulfua, bis(2,3-dimercaptopropanyl)disulfua,
1,2-bis(2-mercaptoetylthio)-3-mercaptopropan, 1,2-bis(2-(2-mercaptoetylthio)-3-
mercaptopropylthio)etan, bis(2-(2-mercaptoetylthio)-3-mercaptopropyl)sulfua, bis(2-
(2-mercaptoetylthio)-3-mercaptopropyl)disulfua, 2-(2-mercaptoetylthio)-3-2-
mercapto-3-[3-mercapto-2-(2-mercaptoetylthio)-propylthio]propylthiopropan-1 -thiol,
2,2-bis(3-mercaptopropionyloxymetyl)-butyl este, 2-(2-mercaptoetylthio)-3-(2-(2-[3-
mercapto-2-(2-mercaptoetylthio)-propylthio]etylthio)etylthio)propan-1-thiol,
(4R,118)-4,11-bis(mercaptometyl)-3,6,9,12-tetrathiatetradecan-1,14-dithiol, (S)-3-((R-
2,3-dimercaptopropyl)thio)propan-1,2-dithiol, (4R,14R)-4,14-bis(mercaptometyl)-
3,6,9,12,15-pentathiaheptan-1,17-dithiol, (S)-3-((R-3-mercapto-2-((2-mercaptoetyl)-
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thio)propyl)thio)propyl)thio)-2-((2-mercaptoetyl)thio)propan-1-thiol, 3,3’-
dithiobis(propan-1,2-dithiol), (7R,118)-7,11-bis(mercaptometyl)-3,6,9,12,15-
pentathiaheptan-1,17-dithiol, (7R,128)-7,12-bis(mercaptometyl)-3,6,9,10,13,16-
hexathiaoctadecan-1,18-dithiol, 5,7-dimercaptometyl-1,11-dimercapto-3,6,9-

trithiaundecan,  4,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan,  4,8-
dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan, ~ pentaerytritol  tetrakis(3-
mercaptopropionat),  trimetylolpropan  tris(3-mercaptopropionat),  pentaerytritol
tetrakis(2-mercaptoaxetat), bipentaerytritol-ete-hexakis(3-mercaptopropionat), 1,1,3,3-
tetrakis(mercaptometylthio)propan,  1,1,2,2-tetrakis(mercaptometylthio)etan,  4,6-
bis(mercaptometylthio)-1,3-dithian ~ va  2-(2,2-bis(mercaptodimetylthio)etyl)-1,3-
dithietan. Céc hop chét polythiol nay c6 thé dugc sir dung riéng biét hoic & dang két
hop gitta hai hodc nhiéu hop chét nay. D&i v6i hop chét polythiol, ciing c6 thé duge st
dung, vi dy, san pham cai bién polyme héa thu dugce bang qua trinh polyme héa so bd
v6i hop chét isoxyanat, hop chét thioepoxy, hop chit thietan hodc hop chit c6 lién két
khong no lam chit cii bién nhya. Hop chét polythiol t5t hon 1a bis(2-
mercaptoetyl)sulfua hodc hdn hop cia bis(2-mercaptoetyl)sulfua va mot hodc nhiéu

hop chét polythiol khéc.

Ché phim c6 thé polyme héa dugc theo sang ché ¢6 thé con chira chit trg thao
khudn bén trong. Cht trg thdo khudn bén trong t6t hon 1a hop chét phosphat axit. Hop
chét phosphat axit dugc didu ché bang cach bd sung tir 2 dén 3 mol hop chéit ruou vio
phospho pentoxit (P20s). Hop chit phosphat c6 thé c6 nhiéu dang khéc nhau tity thudc
vao loai rugu duoc sit dung. Hop chét phosphat dai dién 1a cac hop chét trong d6
etylen oxit hodc propylen oxit duogc bd sung vao rugu béo hodc nhém nonylphenol.
Khi ché phdm c6 thé polyme héa dugc theo sang ché chtra hop chét phosphat cong
etylen oxit hodc propylen oxit lam chét trg thdo khudn bén trong, vat liéu quang voi
kha ning théo khudn tdt va chit lugng cao ¢6 thé duge tao ra. Chét trg thdo khudn bén
trong t6t hon dugc chon tir nhém bao gdm 4-PENPP [polyoxyetylen nonylphenol ete
phosphat (5% trong luong etylen oxit 5M, 80% trong lugng etylen oxit 4M, 10% trong
lugng etylen oxit 3M va 5% trong lugng etylen oxit 1M)], 8-PENPP [polyoxyetylen
nonylphenol ete phosphat (3% trong lugng etylen oxit 9M, 80% trong lugng etylen
oxit 8M, 5% trong lugng etylen oxit 7M, 6% trong luong etylen oxit 6M va 6% trong
luong etylen oxit 5M)], 12-PENPP [polyoxyetylen nonylphenol ete phosphat (3%
trong luong etylen oxit 13M, 80% trong lugng etylen oxit 12M, 8% trong lugng etylen
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oxit 11M, 3% trong lugng etylen oxit 9M va 6% trong luong etylen oxit 4M)], 16-
PENPP [polyoxyetylen nonylphenol ete phosphat (3% trong lugng etylen oxit 17M,
79% trong lugng etylen oxit 16M, 10% trong lugng etylen oxit 15M, 4% trong lugng
etylen oxit 14M va 4% trong lugng etylen oxit 13M)], 20-PENPP [polyoxyetylen
nonylphenol ete phosphat (5% trong luong etylen oxit 21M, 78% trong lugng etylen
oxit 20M, 7% trong lugng etylen oxit 19M, 6% trong lugng etylen oxit 18M va 4%
trong luogng etylen oxit 17M)], 4-PPNPP [polyoxypropylen nonylphenol ete phosphat
(5% trong luong propylen oxit 5M, 80% trong luong propylen oxit 4M, 10% trong
lugng propylen oxit 3M va 5% trong lwong propylen oxit 1M)], 8-PPNPP
[polyoxypropylen nonylphenol ete phosphat (3% trong lugng propylen oxit 9M, 80%
trong lugng propylen oxit 8M, 5% trong lugng propylen oxit 7M, 6% trong lugng
propylen oxit 6M va 6% trong luong propylen oxit SM)], 12-PPNPP [polyoxypropylen
nonylphenol ete phosphat (3% trong lugng propylen oxit 13M, 80% trong luong
propylen oxit 12M, 8% trong lwong propylen oxit 11M, 3% trong lugng propylen oxit
9M va 6% trong lugng propylen oxit 4M)], 16-PPNPP [polyoxypropylen nonylphenol
ete phosphat (3% trong lugng propylen oxit 17M, 79% trong lugng propylen oxit
16M, 10% trong lwgng propylen oxit 15M, 4% trong lugng propylen oxit 14M va 4%
trong lugng propylen oxit 13M)], 20-PPNPP [polyoxypropylen nonylphenol ete
phosphat (5% trong lugng propylen oxit 21M, 78% trong lugng propylen oxit 20M,
7% trong lugng propylen oxit 19M, 6% trong lugng propylen oxit 18M va 4% trong
lugng propylen oxit 17M)], Zelec UN™ va hdn hop ciia cac hop chét nay. Céc san
phim dugc thé khéc nhau ciia hop chit phosphat, bao gdm san pham halogen héa cua

hop chét phosphat, cling c6 thé dugc sir dung cho ciing muc dich.

Ché phidm c6 thé polyme héa dugc theo sang ché c6 thé con chira hop chit
olefin 1am chét cai bién nhua phan tng nhim muc dich kiém soét d bén va dap, trong
luong riéng va do nhét monome dé dat dugc cac dic tinh quang hoc cai thién tdt hon.
Vi du vé& hop chét olefin nhu vay bao gdm, nhung khong bi giéi han boi: hop chét
(met)acrylat nhu benzyl acrylat, benzyl metacrylat, butoxyetyl acrylat, butoxymetyl
metacrylat, xyclohexyl acrylat, xyclohexyl metacrylat, 2-hydroxyetyl acrylat, 2-
hydroxymetyl metacrylat, glyxidyl acrylat, glyxidyl metacrylat, phenoxyetyl acrylat,
phenoxyetyl metacrylat, phenyl metacrylat, etylen glycol diacrylat, etylen glycol
dimetacrylat, dietylen glycol diacrylat, dietylen glycol dimetacrylat, trietylen glycol
diacrylat, trietylen glycol dimetacrylat, tetraetylen glycol diacrylat, tetraetylen glycol
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dimetacrylat, polyetylen glycol diacrylat, polyetylen glycol dimetacrylat, neopentyl
glycol diacrylat, neopentyl glycol dimetacrylat, etylen glycol bisglyxidyl acrylat,
etylen glycol bisglyxidyl metacrylat, bisphenol A diacrylat, bisphenol A dimetacrylat,
2,2-bis(4-acryloxyetoxyphenyl)propan, 2,2-bis(4-metacryloxyetoxyphenyl)propan,
2,2-bis(4-acryloxydietoxyphenyl)propan, 2,2-bis(4-metacryloxydietoxyphenyl)propan,
bisphenol F diacrylat, bisphenol F dimetacrylat, 1,1-bis(4-acryloxyetoxyphenyl)metan,
1,1-bis(4-metacryloxyetoxyphenyl)metan, 1,1-bis(4-acryloxydietoxyphenyl)metan,
1,1-bis(4-metacryloxydietoxyphenyl)metan, dimetyloltrixyclodecan diacrylat,
trimetylolpropan triacrylat, trimetylolpropan trimetacrylat, glyxerol diacrylat, glyxerol
dimetacrylat, pentaerytritol triacrylat, pentaerytritol tetraacrylat, pentaerytritol
tetrametacrylat, metylthioacrylat, metylthiometacrylat, phenylthioacrylat,
benzylthiometacrylat, xylylen dithiol diacrylat, xylylen dithiol dimetacrylat,
mercaptoetyl sulfua diacrylat va mercaptoetyl sulfua dimetacrylat; hop chét alyl nhu
alyl glyxidyl ete, dialyl phtalat, dialyl terephtalat, dialyl isophtalat, dialyl cacbonat va
dietylen glycol bisalyl cacbonat; va hop chét vinyl nhu styren, clostyren, metylstyren,
bromostyren, dibromostyren, divinylbenzen va 3,9-divinyl spiro-bi(meta-dioxan). Cac
hop chét olefin ndy c6 thé duoc str dung riéng biét hodc & dang két hop giita hai hozic

nhiu hop chét nay.

Séang ché ciing d& cap dén vat lidu quang dugc tao ra bang qué trinh polyme
héa tao khudn cia ché pham co thé polyme hoéa dugc. Cu thé, vat lidu quang theo sdng
ché dugc tao ra bang qué trinh d6 ddy va polyme héa ché phdm c6 thé polyme hoa
duoc trong mot khudn duoc gilt bang dém hoic day. Néu can thiét, ché phém c6 thé
polyme hoéa dugc cé thé duoc loai bo khi trong diéu kién ap sudt giam hodc dugc loc
trong didu kién 4p sudt duong hogc 4m tiry thudc vao céc dic tinh vat ly can thiét cia
thiu kinh nhua cin san xuét. Didu kién polyme héa phy thudc rat nhidu vao ché phdm
c6 thé polyme hoéa dugc, loai va lugng chét xtc tdc duogc st dung va hinh dang cua
khuén. Vi du, qué trinh polyme hda cé thé dugc thué hién & nhiét do nidm trong
khoang tu -50 dén 150°C trong thdi gian ndm trong khoang tir 1 dén 50 gio, nhung
khong bi gidi han bdi cac didu kién nay. T6t hon 13 hoa clng ché phim c6 thé polyme
héa duoc trong thdi gian ndm trong khoang tir 1 dén 48 gid trong khi duy tri hodc gia

tang tir tir nhiét do ndm trong khoang tir 10 dén 150°C.

Sau khi hoa cimg, néu cin thiét, copolyme ctia hop chét thioepoxy, hop chéit
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isoxyanat va hop chét thiol c6 thé dwgc cho tién hanh xi 1y nhiét thich hop nhu t6i
chﬁng han. Qu4 trinh xt 1y nhiét thong thuong duge thuc hién & nhiét do nim trong
khodng tir 50 dén 150°C, t6t hon nim trong khoang tir 90 dén 140°C.

Tét hon, hop chét phosphat axit 1am chét trg thao khudn bén trong dugc bd
sung vao ché phim theo sang ché truéc khi polyme héa tao khudn. Hop chit phosphat
axit 1a twong tu nhu hop chdt mé ta & trén. Mot hodc nhidu chit phu gia st dung trong
cac phuong phap tao khuon da biét c6 thé dugc bd sung trong qua trinh polyme héa
tiy theo cac muc dich dy dinh. Vi du vé chét phu gia nhu vdy bao gdm chét kéo dai
chudi, chét lién két ngang, chit 6n dinh 4nh sing, chét hép thu UV, chit chéng oxy
hoéa, chét chdng tao mau, thudc nhudm hoa tan dau, cht don va chit tang dinh. Cu thé,
chét xuc tic dong vai trd quan trong trong viéc hoa ctng ché phim c6 thé polyme hoéa
duoc theo sang ché. Chét xic tic dién hinh 1 céc chét ctmg hoa epoxy. Céc hop chit
amin ciling c6 thé dugc st dung. Cén phai cAn than khi st dung céc amin manh vi
ching phan tng manh véi isoxyanat. Theo sing ché, mudi axit ciia cac amin, mudi
phosphoni, phosphin va céc amin béc ba khéng c6 nhém rut di¢n tir, axit Lewis va chét
khoi mao gbc dugc sir dung chii yéu. Loai va lugng chit xuc téc c6 thé thay ddi tiy

theo cac tng dung du dinh.

Nhua copolyme theo séng ché c6 thé duoc san xuit thanh cic san phim tao
khudn khéc nhau bing cach thay ddi khuon dic polyme héa. Nhua copolyme c6 thé
duoc st dung 1am nguyén li€u cho cac san phim quang hoc khéc nhau nhu thiu kinh
deo mét, thdu kinh camera va diot phat sang (LED). Nhua theo sang ché c6 mau sang
va trong sudt. Nh¢ c6 nhing lgi thé nay, nhua theo sang ché dic biét thich hop dé st
dung trong san xuét thdu kinh hiéu chinh, thu kinh rAm, thiu kinh thoi trang, thau
kinh @i mau theo anh sang, thiu kinh camera va céc thau kinh diing cho cdc bd phan

quang hoc.

Sang ché ciing dé cap dén thiu kinh nhya str dung nhua copolyme. Théu kinh
nhya theo sang ché c6 thé bao gdm cac 16p pht & mot mét hodc ca hai mit cla no, néu
cAn thiét. Vi du v& cac 16p pht bao gdm 16p phu 16t, 16p phii cing, 16p phu chéng phan
chiéu, 16p phu chdng swong mu, 16p phit chéng gi ban va 16p phu khong thim nudc.
Céc 16p pht nay co thé duoc tao ra riéng biét hodc ¢o thé duoc két hop dé tao ra két
cAu da 16p. Cac 16p phu tao ra & ca hai mit cia thdu kinh nhwa c6 thé 1a giéng nhau

hoic khéc nhau.
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Vi du thyc hién sing ché

Sang ché s& dugc giai thich chi tiét hon két hop tham khao céc vi du sau. Tuy
nhién, cac vi du nay dugc dua ra chi nhdm muc dich minh hoa va khong du dinh 1am

han ché pham vi bao ho clia sang ché.
Phuong phép thir nghiém va danh gia

Maiu ctia nhua duge danh gia 1a “xéu (x)” khi gié tri YI clia nhya chénh 1&ch
+1 hodc cao hon so vdi gia tri ndy cua ché phim c6 thé polyme héa dugc trong vi du 1
chira 0,01% trong lugng epithioclohydrin sau khi cimg hoéa va dugc dénh gia 1a “t6t
(o) khi sy chénh léch v& gid tri YI ndm trong khoang tir -1 dén +1. Gié trj YI dugc xéc
dinh nh¢ st dung thiét bi do mau.

Chi sb khiic xa (nE) va s6 Abbe (chi s6 tan sic) duoc xé4c dinh nho st dung cac
mAu khuc xa ké IT va DR-M4 (Atago) tai nhiét do 20°C.

Vi du téng hop 1
Téng hop bis(3-clo-2-hydroxypropyl)sulfua (BCP-1)

Epiclohydrin (5563g, 60,12mol) va metanol (2500g) dwoc dwa vao binh phan
tng thé tich 10L. Nhiét d0 phén ung dugc hiéu chinh t6i nhiét 46 6°C. Khi nhiét do
phan tmg dat t¢i nhiét do 6°C, natri hydroxit (dung dich nudc 50%, 5g) duoc bd sung
vao hdn hop. NaSH-xH,0 (70% NaSH, 3660g, 45,75mol), metanol (1000g) va nudc
(500g) dugce hoa tan hoan toan bang cach khudy trong mdt binh phan mg thé tich 10L
khac va axit clohydric dugc bd sung tir tir ting giot vao d6 dé tao ra khi hydro sulfua.
Khi hydro sulfua dugc bd sung vao dung dich epiclohydrin dé thu duoc bis(3-clo-2-
hydroxypropyl)sulfua. Phéan {ng hoan thanh dwgc xéc dinh la thoi diém Kkhi
epiclohydrin va 3-clo-2-hydroxy-propan-1-thiol bién mat hoan toan va bis(3-clo-2-
hydroxypropyl)sulfua dugc tao ra, qud trinh nay dugc khing dinh bang GC. Khi lugng
3-clo-2-hydroxy-propan-1-thiol du c6 mét, ham lugng hop chét thiol duoc tinh toan tir
hé sb tich phan tuwong d6i bing GC va epiclohydrin dugc bb sung thém véi lugng
twong Gng v6i lwgng da tinh toan dé loai bd hop chat thiol. Phan tmg cla epiclohydrin
va hop chét thiol tao ra bis(3-clo-2-hydroxypropyl)sulfua (BCP-1) (6388,73g,
58,31mol, hi¢u suit 97%) chira 2,2% epiclohydrin, dugc xac dinh bang phéan tich GC.
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Vi du tbng hop 2
Tbng hop bis(3-clo-2-hydroxypropyl)sulfua (BCP-2)

Epiclohydrin (5563g, 60,12mol) va metanol (2500g) dugc dua vao binh phan
tng thé tich 10L. Nhiét do phan Gmg dwoc hiéu chinh t6i nhiét o 6°C. Khi nhiét do
phan tng dat t6i nhiét do 6°C, natri hydroxit (dung dich nu6c 50%, 5g) dugc b sung
vao hdn hop. NaSH-xH,0 (70% NaSH, 3660g, 45,75mol), metanol (1000g) va nudc
(500g) dugc hoa tan hoan toan bing cach khudy trong mot binh phan img thé tich 10L
khéac va axit clohydric dugc bd sung tir tir ting giot vao do dé tao ra khi hydro sulfua.
Khi hydro sulfua dugc bd sung vao dung dich epiclohydrin dé thu duoc bis(3-clo-2-
hydroxypropyl)sulfua chita 2,2% trong lwong epiclohydrin. Khi hydro sulfua duoc bd
sung dé phan Gng véi bis(3-clo-2-hydroxypropyl)sulfua. Phan {ng tao ra bis(3-clo-2-
hydroxypropyl)sulfua (BCP-2) (6456,11g, 58,92mol, hi¢u sudt 98%) chtra 0,2%
epiclohydrin, dugc xac dinh bing phén tich GC.

Vi du tdng hop 3
Tbng hop bis(3-clo-2-hydroxypropyl)sulfua (BCP-3)

Epiclohydrin (5563g, 60,12mol) va metanol (2500g) dugc dua vao binh phan
tng thé tich 10L. Nhiét d¢ phan ung dwoc hiéu chinh t6i nhiét d 6°C. Khi nhiét do
phan tmg dat téi nhiét @ 6°C, natri hydroxit (dung dich nudc 50%, 5 g) dugc bd sung
vao hdn hop. NaSH-xH,0 (70% NaSH, 3660g, 45,75mol), metanol (1000g) va nudc
(500g) dugc hoa tan hoan toan bing cach khudy trong mot binh phan tmg thé tich 10L
khac va axit clohydric dugc bd sung tir tlr tng giot vao d6 dé tao ra khi hydro sulfua.
Khi hydro sulfua dugc bb sung vao dung dich epiclohydrin dé thu dugc bis(3-clo-2-
hydroxypropyl)sulfua. Phan tmg hoan thanh dugc khing dinh bang GC. Khi lugng 3-
clo-2-hydroxy-propan-1-thiol du ¢6 mit, ham lugng hop chét thiol dugc tinh todn tur
hé sb tich phan twong d6i bing GC va epiclohydrin dugc bd sung thém véi lugng
tuong ung voi luong da tinh toan dé tao ra bis(3-clo-2-hydroxypropyl)sulfua (BCPS-3)
(6455g, 58,91mol, hiéu sut 98%) chira 0,7% epiclohydrin.

Vi du téng hop 4
Tbng hop bis(3-clo-2-hydroxypropyl)sulfua (BCP-4)

Epiclohydrin (5563g, 60,12mol) va metanol (2500g) dugc dua vao binh phan
ung thé tich 10L. Nhiét d6 phan tng dugc hiéu chinh téi nhiét do 6°C. Khi nhiét do
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phan mg dat t6i nhiét do 6°C, natri hydroxit (dung dich nuéc 50%, Sg) duge b sung
vao hdn hgp. NaSH-xH,0 (70% NaSH, 3660g, 45,75mol), metanol (1000g) va nude
(500g) dugc hoa tan hoan toan bing cach khudy trong mot binh phén g thé tich 10L
khac va axit clohydric dwoc bd sung tir tir tig giot vao do @& tao ra khi hydfo sulfua.
Khi hydro sulfua dugc bd sung vao dung dich epiclohydrin dé thu dugc bis(3-clo-2-
hydroxypropyl)sulfua chtra 2,2% trong lugng epiclohydrin. Khi hydro sulfua dugc bd
sung dé phan tmg véi bis(3-clo-2-hydroxypropyl)sulfua. Phin ung tao ra bis(3-clo-2-
hydroxypropyl)sulfua (BCP-4) (6521,11g, 59,51mol, hiéu sudt 99%) chira 0,5%
epiclohydrin.

Vi du tng hop 5
Tbng hop bis(2,3-epithiopropyl)sulfua (EPS-1)

1072,48g (4,89mol) bis(3-clo-2-hydroxypropyl)sulfua (BCP-2) chua 0,2%
trong lugng epiclohydrin tbng hop trong vi du tbng hop 2, 1300g toluen va 800g
metanol dugc dua vao binh phan tng thé tich 10L. Nhiét d6 phan tng dugc hiéu chinh
t6i nhiét do 30°C bing cach khuéy. Khi nhiét dd phan Gng dat t6i nhiét do 25°C,
NaOH (dung dich nude 50%, 783,08g, 9,78mol) dugc bd sung tirng giot trong vong
thoi gian 1 gio. Phan Gng duge thyc hién trong khi duy tri nhiét do nidm trong khoang
35-37°C. Sau khi dé yén & nhiét @6 37°C trong thoi gian 30 phut, 2000g toluen dugc
bd sung vao hdn hgp phan ung, tiép theo bang thao tc khudy trong thoi gian khoang
10 phut. Hon hop tao thanh dugc dé yén dé tach 16p. Lép hitu co phia trén dugc rira
hai 14n bing nudc va sau d6, nude dugce loai bo cang nhidu cang tét. Bb sung 400g
metanol vao 16p hitu co. Sau khi khudy, thioure (1117,65g, 14,30mol) va anhydrit
axetic (70g) dugc bd sung & nhiét do 8°C. Phan tmg dugc tiép tuc ¢ nhigt do 18°C
trong thoi gian 18 gid. Phan ng hoan thanh dugc xédc dinh 1a thoi diém khi cac
nguyén lidu khoi dAu bién mat va san phdm khong con b thay ddi bt ky ndo nita, diéu
nay dugc khéng dinh bing HPLC. Sau khi phan tmg da hoan thanh, thao tac khudy
dugc dimng lai dé tach 16p. Lép hiru co tao ra dugc rira ba 1an bang nuéc va dung moi
hitu co duogc loai bd, thu duge bis(2,3-epithiopropyl)sulfua (EPS-1) (593g, 3,32mol,
hiéu sudt 68%) chira 0,2% trong lugng epithioclohydrin. San phdm c6 chi sd khiic xa
(nD, 20°C) 1a 1,614.
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Vi du thng hop 6
Tbng hop bis(2,3-epithiopropyl)sulfua (EPS-2)

1072,48g (4,89mol) bis(3-clo-2-hydroxypropyl)sulfua (BCP-4) chira 0,5%
trong lugng epiclohydrin dugc tbng hop trong vi du tdng hop 4, 1300g toluen va 800g
metanol dugc dua vao binh phan tmg thé tich 10L. Nhiét do phén ing dugc hiéu chinh
t6i nhiét d6 30°C bing cach khuéy. Khi nhiét d6 phan Ung dat t6i nhiét do 25°C,
NaOH (dung dich nudc 50%, 783,08g, 9,78mol) dugc bd sung timg giot trong vong
thoi gian 1 gid. Phan (ng dugce thuc hién trong khi duy tri nhiét 46 nam trong khoang
35-37°C. Sau khi d& yén & nhiét d6 37°C trong thoi gian 30 phut, 2000g toluen dugc
bd sung vao hdn hgp phén tng, tiép theo bing thao tac khudy trong thoi gian khoang
10 phut. Hon hop tao thanh dugc dé yén dé tach 16p. Lép hitu co phia trén dugc rira
hai 14n bing nudc va sau d6, nude duge loai bo cang nhidu cang tét. BS sung 400g
metanol vao 16p hitu co. Sau khi khudy, thioure (1117,65g, 14,30mol) va anhydrit
axetic (70g) dugc bd sung & nhiét do 8°C. Phan tng dugc tiép tuc & nhiét do 18°C
trong thoi gian 18 gid. Phan tng hoan thanh dwgc xac dinh la thoi diém khi cac
nguyén li¢u khoi dAu bién mét va san phdm khong con bi thay dbi bat ky nao nira, didu
nay dugc khing dinh bing HPLC. Sau khi phéan (mg d4 hoan thanh, thao téc khudy
duoc dimg lai dé tach 16p. Lép hitu co tao ra dugc rira ba 1an bing nuéc va dung moi
hitu co dugc loai bo, thu dugc bis(2,3-epithiopropyl)sulfua (EPS-2) (593,01g,
3,32mol, hiéu suit 68%) chira 0,41% trong lugng epithioclohydrin. San phdm c6 chi
s6 khuc xa (nD, 20°C) 1a 1,614,

Vi du téng hop 7
Tbng hop bis(2,3-epithiopropyl)sulfua (EPS-3)

1072,48g (4,89mol) bis(3-clo-2-hydroxypropyl)sulfua (BCP-3) chira 0,7%
trong luong epiclohydrin dugc tbng hop trong vi du tdng hop 3, 1300g toluen va 800g
metanol dugc dua vao binh phéan tng thé tich 10L. Nhiét do phan tmg dugc hiéu chinh
t6i nhiét do 30°C bing cach khudy. Khi nhiét 49 phan tng dat t6i nhiét do 25°C,
NaOH (dung dich nugc 50%, 783,08g, 9,78mol) dugc bd sung tung giot trong vong
thoi gian 1 gio. Phan ang dwge thyc hién trong khi duy tri nhigt do nim trong khoang
35-37°C. Sau khi d& yén & nhiét do 37°C trong thoi gian 30 phit, 2000g toluen dugc
bd sung vao hdn hop phan tng, tiép theo bing thao téc khudy trong thoi gian khoang
10 phut. Hon hop tao thanh dugc d& yén dé tach 16p. Lép hitu co phia trén dugc rira
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hai 14n bing nuéc va sau d6, nuéc duge loai bo cang nhidu cang t6t. BS sung 400g
metanol vao 16p hitu co. Sau khi khudy, thioure (1117,65g, 14,30mol) va anhydrit
axetic (70g) duogc bd sung ¢ nhiét d§ 8°C. Phan ung duoc ti‘ép tuc ¢ nhiét do 18°C
trong thoi gian 18 gid. Phan Gng hoan thanh dwgc x4c dinh 1a thoi diém khi céc
nguyén liéu khoi diu bién mét va san phim khong con bi thay ddi bt ky ndo nira, diéu
nay dugc khing dinh bang HPLC. Sau khi phan tng d hoan thanh, thao téc khudy
duogc ding lai dé tach 16p. Lép hitu co tao ra dugc rira ba 14n bang nudc va dung moi
hitu co dugc loai bd, thu dugc bis(2,3-epithiopropyl)sulfua (EPS-3) (587,23g,
3,29mol, hiéu suét 67%) chira 0,57% trong lugng epithioclohydrin. San phim c6 chi
s6 khuc xa (nD, 20°C) 14 1,614,

Vi du téng hop 8
Tdng hop bis(2,3-epithiopropyl)sulfua (EPS-4)

1072,48g (4,89mol) bis(3-clo-2-hydroxypropyl)sulfua (BCP-1) chira 2,2%
trong lugng epiclohydrin dugc tbng hop trong vi du tdng hop 1, 1300g toluen va 800g
metanol dugc dua vao binh phan ng thé tich 10L. Nhiét d6 phan ing dugc hi¢u chinh
(61 nhiét do 30°C bing céch khudy. Khi nhi¢t do phan tmg dat t6i nhiét do 25°C,
NaOH (dung dich nugc 50%, 783,08g, 9,78mol) dugc bd sung ting giot trong vong
thoi gian 1 gid. Phan tng duge thye hién trong khi duy tri nhiét do nim trong khoing
35-37°C. Sau khi d& yén & nhiét 6 37°C trong thoi gian 30 phut, 2000g toluen dugce
bd sung vao hdn hgp phén ung, tiép theo bang thao tac khudy trong thoi gian khoang
10 phat. Hon hgp tao thanh dugc d& yén dé tach 16p. Lép hitu co phia trén dugc rira
hai 14n bing nuéc va sau d6, nude duge loai bd cang nhidu cang tét. B4 sung 400g
metanol vao 16p hitu co. Sau khi khudy, thioure (1117,65g, 14,30mol) va anhydrit
axetic (70g) dugc bd sung & nhiét do 8°C. Phan tmg dugc tiép tuc & nhigt do 18°C
trong thoi gian 18 gid. Phan tng hoan thanh dugc xéc dinh 1a thoi diém khi céc
nguyén liéu khoi dAu bién mit va san pham khong con bi thay dbi bét ky nao nita, didu
nay duogc khing dinh bing HPLC. Sau khi phan tmg d hoan thanh, thao tic khudy
duoc dimng lai dé tach 16p. Lép hiru co tao ra dugc rira ba ]4n bang nudc va dung moi
hitu co dugc loai bo, thu duge bis(2,3-epithiopropyl)sulfua (EPS-4) (584,95g,
3,28mol, hiéu suit 67%) chira 1,89% trong lugng epithioclohydrin. San pham c6 chi
s6 khtic xa (nD, 20°C) 1a 1,614,
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Vidul

89g bis(2,3-epithiopropyl)sulfua (EPS-1) (ham luong epithioclohydrin 0,2%
trong luong) téng hop trong vi du tbng hop 5 1am hop chét thioepoxy, Sg isophoron
diisoxyanat 1am hop chit isoxyanat, 6g bis(2-mercaptoetyl)sulfua lam hop chét thiol,
0,15g 8-PENPP lam chét tro thao khudn bén trong, 0,2g tetrabutylphosphoni bromua,
0,1g triphenylphosphin, HTAQ (20ppm) va PRD (10ppm) 1am thudc nhudém hiru co va
1,5¢ HOPBT lam chét hép thy UV dugc két hop va hoa tan & nhiét d 20°C dé diu
ché dung dich ddng nhét. 8-PENPP 14 dé chi (3% trong lugng etylen oxit 9M, 80%
trong lugng etylen oxit 8M, 5% trong lugng etylen oxit 7M, 6% trong lugng etylen
oxit 6M va 6% trong lugng etylen oxit SM) lam phosphat axit. Dung dich dugc khu
khi tai 4p suit 400Pa trong thoi gian 1 gid, duoc loc qua bd loc PTFE ¢& 1um va nap
ddy vao mét khudn gdm khudn thiy tinh va day. Sau khi khuon dugc dua vao budng
polyme héa, nhiét d dugc gia ting dan dan tir 25°C 1én dén 130°C trong thoi gian 21
gi®. Sau khi qué trinh polyme hoa két thiic, khudn duogc 14y ra khoi budng. Kha ning
thdo khuoén san phém d3 tao khuon ra khoi khuon 13 d& dang. Nhya tao ra duge 0 &
nhiét d0 130°C trong thoi gian 4 gid. Nhya da u duoc xéc dinh c6 chi s6 khiic xa (nE)
12 1,697 va sb Abbe 1a 35. Trang thai cia dung dich truéc khi nap vao khudn dugc
quan séat bing mét va viéc quan sat dugc tién hanh dé quan sat xem liéu c6 céc vét
dang vong tron nao duogc tao ra trén bé mat san phdm d tao khudn sau khi thdo khudn
hay khong. Két qua, khong c6 bét thuong nao dugc quan sat thdy va khong c6 vét

tréng nao xuét hién. Nhua c6 gia tri YI béng 1,8 va 6n dinh vé chét lugng.
Vidu2

Ché phdm nhwa & dang dung dich dugc diéu ché theo cach trong tu nhu trong
vi du 1, chi khac ¢ chd, EPS-2 (ham lugng epithioclohydrin 0,41% trong lugng) téng
hop trong vi du tdng hop 6 duoc st dung 1am hop chét thioepoxy. Dung dich dugc khir
khi tai 4p sudt 400Pa trong thoi gian 1 gio, duge loc qua bd loc PTFE ¢& 1pum va nap
ddy vao mot khuon gbm khuon thily tinh va dy. Sau khi khuén dugc dwa vao budng
polyme hda, nhiét d6 dugc gia tang dan dan tir 25°C 1én dén 130°C trong thoi gian 21
gi0. Sau khi qué trinh polyme hoa két thuc, khudn duogc 14y ra khoi budng. Kha ning
thao khudn san phém d3 tao khudn ra khoi khudn 1 d& dang. Nhya tao ra duge u &
nhiét 46 130°C trong thoi gian 4 gid. Nhya di u dugc x4c dinh c6 chi s6 khuc xa (nE)
12 1,697 va sb Abbe 1a 35. Trang thdi ctia dung dich trude khi nap vao khudn dugc
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quan st bing mét va viéc quan st duge tién hanh dé quan sat xem liéu c6 cac vét
dang vong tron nao dugc tao ra trén bé mit san phém da tao khudn sau khi thdo khuén
hay khong. Két qua, khong c6 bét thudng nao dugc quan sat thiy va khong cé vét

tréng nao xuét hién. Nhya c6 gia tri Y1 bing 2,1 va dn dinh v& chit luong.
Vidu3

Ché phdm nhya & dang dung dich duoc didu ché theo céch twong tw nhu trong
vi du 1, chi khac & chd, EPS-3 (ham lugng epithioclohydrin 0,57% trong lugng) tbng
hop trong vi du tdng hop 6 duge st dung 1am hop chét thioepoxy. Dung dich dugc khir
khi tai 4p sudt 400Pa trong thoi gian 1 gio, dwoc loc qua bd loc PTFE ¢& 1pum va nap
dhy vao mot khudn gdm khuén thity tinh va ddy. Sau khi khudn dwoc dua vao budng
polyme héa, nhiét d§ dugc gia ting din din tr 25°C 1én dén 130°C trong thoi gian 21
gid. Sau khi qué trinh polyme hoéa két thiic, khudn dugc 14y ra khoi budng. Kha ning
thdo khubn sén phém da tao khuon ra khoéi khudn 1a dé dang. Nhya tao ra dugc U &
nhiét d6 130°C trong thoi gian 4 git. Nhua da 0 dugc xdc dinh c6 chi s6 khiic xa (nE)
la 1,697 va s& Abbe 13 35. Trang théi cia dung dich trudc khi nap vao khudn duoc
quan sat bing mét va viéc quan sat duge tién hanh dé quan sat xem li€u ¢ cac vét
dang vong tron nao duoc tao ra trén bé mit san phém d3 tao khudn sau khi thdo khuén
hay khong. Két qua, khong c6 bt thudng nao duge quan sat thdy va khong c6 vét

tra‘mg nao xuét hién. Nhua c6 gid tri Y1 bfmg 2,3 va 6n dinh vé chét luong.
Vi du so sanh 1

89g bis(2,3-epithiopropyl)sulfua (ham luwgng epithioclohydrin 1,89% trong
luong) tong hop trong vi du tbng hop 8 lam hop chét thioepoxy, 5g isophoron
diisoxyanat lam hgp chét isoxyanat, 6g bis(2-mercaptoetyl)sulfua lam hop chét thiol,
0,15g 8-PENPP lam chét trg thao khudn bén trong, 0,2g tetrabutylphosphoni bromua,
0,1g triphenylphosphin, HTAQ (20ppm) va PRD (10ppm) lam thudc nhudm hitu co va
1,5¢ HOPBT lam chét hép thy UV dugc két hop va hoa tan & nhiét d6 20°C dé diéu
ché dung dich ddng nhét. 8-PENPP 1a dé chi polyoxyetylen nonylphenol ete phosphat
(3% trong lugng etylen oxit 9M, 80% trong lugng etylen oxit 8M, 5% trong luong
etylen oxit 7M, 6% trong luong etylen oxit 6M va 6% trong lugng etylen oxit 5SM) lam
phosphat axit. Dung dich dugc khir khi tai ap suét 400Pa trong thoi gian 1 gio, dugc
loc qua bd loc PTFE c& 1pm va nap diy vao mot khudn gbdm khuon thiy tinh va day.

Sau khi khudén duge dua vao budng polyme hoa, nhiét do dugc gia ting dan dan tir
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25°C 1én dn 130°C trong thdi gian 21 gid. Sau khi qué trinh polyme hoa két thic,
khudn dugc 14y ra khéi budng. Kha ning thio khudn san phdm da tao khuén ra khéi
khudn 12 rit kém. Nhya tao ra dugce U & nhiét dd 130°C trong thoi gian 4 gio. Nhua da
1l dwge xac dinh c6 chi sé khic xa (nE) 12 1,697 va s6 Abbe 1a 35. Trang théi cta dung
dich trudce khi nap vao khudn dugc quan sat bang mét va viéc quan sat dugc tién hanh
dé quan sat xem liéu c6 cac vét dang vong tron nao dugc tao ra trén bé mit san phém
da tao khudn sau khi thdo khudn hay khong. Két qua, khong c6 bét thudng nao duge

quan sat thdy va khong c6 vét tréng nao xuét hién. Nhya c6 gié trj YI bang 3,2.

Céc ché phém nhwa didu ché trong vi du tir 1 dén 3 va vi du so sénh 1 va két

qua thu dugc dugc tom tat trong Béang 1.

Béang 1

Vidusd | Hop chit |Hop chit |Hop chat Ham luong Chisd | Khaning [Mau

thioepoxy |isoxyanat | thiol  |epithioclohydrin (%) |khic xa |théo khu6n
Vidul [EPS-189¢g |IPDI5g |BMES 6g 0,2 1,697 ¢! 0
Vidu2 |EPS-289¢ |IPDI5g [BMES 6g 0,41 1,697 o o
Vidu3 |EPS-389¢ |IPDISg |[BMES 6g 0.57 1,697 o o
Viduso |[EPS-489 ¢ |IPDIS5 g |BMES 6g 1,89 1,697 X X
sénh 1

Chir viét tat

EPS: Bis(2,3-epithiopropyl)sulfua

IPDI: Isophoron diisoxyanat

BMES: Bis(2-mercaptoetyl)sulfua

HOPBT: 2-(2’-Hydroxy-5’-t-octylphenyl)-2H-benzotriazol

HTQA: 1-Hydroxy-4-(p-toluidin)antraquinon

PRD: Thubc nhudm perinon

Kha ning ung dung trong cdng nghi€p

Theo sang ché, vén dé vé tinh khong 6n dinh mau gip phai trong vt liu
quang thioepoxy thong thuong co thé dugc giai quyét mot cach dé dang. Do do, thiu
kinh thioepoxy mau sang, trong sudt, chét lugng cao ¢ th8 dugc san xuét véi ning

sudt cao. Vat liéu quang thioepoxy theo sing ché c6 mau sang va trong sudt. Nho
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nhitng loi thé nay, vat liéu quang thioepoxy c6 thé dugc st dung rong rai 1am vt liéu
thay thé cho céc vét liéu quang thong thudng trong cac linh vuc khac nhau. Cu thé, vat
liu quang thioepoxy c6 thé dugc sir dung trong thiu kinh nhwa deo mét, thiu kinh
phan cuc 3D bao gdm mang phan cuc 1p trén thiu kinh deo mét va thiu kinh camera.
Vit li€u quang thioepoxy cling c6 thé dugc st dung trong nhiéu loai san phim quang
hoc, bao gdm lang kinh, s¢i quang hoc, céc nén moéi truong ghi ding cho dia quang,

V.V., cac bo loc mau va b loc hép thu UV.
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YEU CAU BAO HQ
1. Phuong phép san xuét vat liéu quang thioepoxy, phuong phép nay bao gbm cac
budc:

thu nhan bis(3-clo-2-hydroxypropyl)sulfua tir epiclohydrin 1am nguyén li¢u

ban dAu, didu ché hop chét epoxy chira epithioclohydrin véi lugng 0,5% khdi luong

hodc thap hon tir bis(3-clo-2-hydroxypropyl)sulfua, va sau d6 cho hop chit epoxy nay

phan tmg véi thioure dé thu duogc bis(2,3-epithiopropyl)sulfua chira epithioclohydrin
v6i lwong 1% khéi lwong hoic thip hon; va

dic polyme héa ché phdm c6 thé polyme héa dugc bao gdm bis(2,3-

epithiopropyl) sulfua thu dugc tir bude trén day.

2. Phuong phép theo diém 1, trong d6 ché phdm c6 thé polyme héa duge con bao gdm

hop chét polyisoxyanat.

3. Phuong phép theo diém 2, trong d6 ché phim c6 thé polyme héa duge con bao gbm

hop chét polythiol.

4. Phuong phép theo diém 2 hoic 3, trong d6 hop chét polyisoxyanat dugc chon tir
nhém bao gdbm isophoron diisoxyanat (IPDI), hexametylen diisoxyanat (HDI),
dixyclohexylmetan diisoxyanat (H12MDI), xylylen diisoxyanat (XDI),

3,8-bis(isoxyanatometyl)trixyclo[5,2,1,02,6]decan,
3,9-bis(isoxyanatometyl)trixyclo[5,2,1,02,6]decan,
4,8-bis(isoxyanatometyl)trixyclo[5,2,1,02,6]decan,
2,5-bis(isoxyanatometyl)bixyclo[2,2,1]heptan,
2,6-bis(isoxyanatometyl)bixyclo[2,2,1]heptan, va hdn hop cta chung.

5. Phuong phéap theo diém bt ky trong sb cac diém tr 1 dén 3, trong d6 ché phdm c6

thé polyme héa dugc con bao gdm hop chét olefin lam chét cai bién nhua phan tng.

6. Phuong phéap theo diém bt ky trong sb cac diém tr 1 dén 3, trong d6 ché phdm c6
thé polyme héa dugc con bao gdm it nhit mot hop chét phosphat este dugc chon tir
nhém bao gdm polyoxyetylen nonylphenol ete phosphat gbm 5% khéi lwong san phim

cOng etylen oxit SM, 80% khdi lvong san phdm cong etylen oxit 4M, 10% khéi luong
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san phdm cdng etylen oxit 3M, va 5% khéi lwong san phdm cong etylen oxit 1M,
polyoxyetylen nonylphenol ete phosphat gdm 3% khéi luong san phim cong etylen
oxit 9M, 80% khdi lugng san phém cdng etylen oxit 8M, 5% khéi lwong san phém
cdng etylen oxit 7M, 6% khdi lwong san phdm cong etylen oxit 6M, va 6% khéi luong
san pham cong etylen oxit SM, polyoxyetylen nonylphenol ete phosphat gdm 3% khéi
luong san pham cong etylen oxit 13M, 80% khéi luong san phdm cong etylen oxit
12M, 8% khéi lwong san phdm cong etylen oxit 11M, 3% khéi lwong san phim cong
etylen oxit 9M, va 6% khdi lugng san phim cdng etylen oxit 4M, polyoxyetylen
nonylphenol ete phosphat gbm 3% khdi lugng san phdm cong etylen oxit 17M, 79%
khdi lwong san phim cong etylen oxit 16M, 10% khéi lugng san phdm cong etylen
oxit 15M, 4% khéi lwong san phidm cong etylen oxit 14M, and 4% khdi lugng san
phim cdng etylen oxit 13M, polyoxyetylen nonylphenol ete phosphat gdm 5% khéi
lwong san pham cong etylen oxit 21M, 78% khdi lwong san phim cong etylen oxit
20M, 7% khdi lwong san phdm cong etylen oxit 19M, 6% khéi lugng san phim cong
etylen oxit 18M, va 4% khdi lvong san phim cong etylen oxit 17M, polyoxypropylen
nonylphenol ete phosphat gbm 5% khdi luong san phim cong propylen oxit SM, 80%
khdi lwgng san phidm cdng propylen oxit 4M, 10% khdi lwong san phdm cong propylen
oxit 3M, va 5% khdi lugng san phdm cong propylen oxit 1M, polyoxypropylen
nonylphenol ete phosphat gbm 3% khdi lugng san phim cdng propylen oxit 9M, 80%
khdi lrong san phdm cong propylen oxit 8M, 5% khdi lwvong san phdm cdng propylen
oxit 7M, 6% khdi lwong san phdm cong propylen oxit 6M, va 6% khéi lwong san phim
cdng propylen oxit SM, polyoxypropylen nonylphenol ete phosphat gbm 3% khéi
lwong san phdm cong propylen oxit 13M, 80% khdi lwong san phdm cdng propylen
oxit 12M, 8% khdi lwvong san phdm cdng propylen oxit 11M, 3% khéi lugng san phim
cong propylen oxit OM, va 6% khdi lwong san phim cong propylen oxit 4M,
polyoxypropylen nonylphenol ete phosphat gdm 3% khdi lugng san phim cong
propylen oxit 17M, 79% khdi lugng san phim cong propylen oxit 16M, 10% khéi
lwong san phidm cong propylen oxit 15M, 4% khdi lwong san phidm cong propylen oxit
14M, va 4% khéi lwong san phidm cong propylen oxit 13M, polyoxypropylen
nonylphenol ete phosphat gdm 5% khdi lwong san phim cdng propylen oxit 21M, 78%
khdi lrgng san phdm cdng propylen oxit 20M, 7% khéi lwong san phim cdng propylen
oxit 19M, 6% khéi lugng san phdm cong propylen oxit 18M, va 4% khéi lugng san

phdm cong propylen oxit 17M, va Zelec UN™ 1am chit trg thao khudn bén trong.
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7. Vit lidu quang thioepoxy dugc san xuét bing phuong phap theo diém 1.

8. Théu kinh quang hoc thioepoxy duoc 1am tir vét liéu quang theo diém 7.
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