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(54) CHE PHAM DUNG CHO VAT LIEU QUANG HOC

(57) Sang ché dé cap dén ché pham dung cho vat liéu quang hoc, c6 kha nang ngan chén
tinh trang xdy sy polyme hoa khong dong deu goi 1a duong gon, cu thé 13, duong gon tao
ra 6 6ng kinh manh véi cac dudng cong sdc nét. Piac biét, sang ché dé cap dén ché pham
dung cho vat liéu quang hoc bao gdm: chat xuc tac polyme hoa cé ty 18 khdi luong cua
dibutyltin diclorua so v&i monobutyltin triclorua 13 tir 99,0/1,0 dén 100,0/0,0; hop chét
polythiol; va hop chét polyiso(thio)xyanat.



24720

Linh vue k§ thuat dwoc dé cip

Sang ché dé cap dén ché phdm ding cho vt liéu quang hoc va cac ché phdm tuong
tw, va cu thé hon 1a dé cap dén ché phém dung cho vat li¢u quang hoc va tuong tu thich
hop dé st dung lam vat li€u quang hoc nhu thau kinh béng chét déo, lang kinh, soi quang
hoc, nén ghi thong tin va b loc anh sang, va dac biét phu hop dé su dung lam thau kinh
biang chét déo. Cu thé 1, sang ché d& cap dén vt lidu quang hoc c6 cac tinh chét quang
hoc t6t va 1am bang nhua gbc polyuretan thu duge thong qua qué trinh polyme héa ché
phdm c6 thé polyme héa dwgc bao gdm hop chét polythiol va hop chat
polyiso(thio)xyanat.

Tinh trang k§ thuét ciia sang ché
Vat li€u quang hoc tir nhya nhe hon va it gion hon so véi vat liéu quang hoc lam tir
vat liéu vo co va c6 thé in mau duge. Do do, hién nay loai vat liéu nay nhanh chéng dugce
sir dung 1am nhiéu loai vat liéu quang hoc khac nhau, nhu mét kinh va éng kinh camera.
Nhya 1am vét liéu quang hoc cén phai c6 chit lugng cao hon. Dic biét 1a cin phai
c6 cai thién vé& hé sb khiic xa cao hon, s Abbe cao hon, trong lugng ri€ng cao hon, tinh
chiu nhiét cao hon va cac tinh chat khac. Dé dép tmg cac yéu cau nay, nhidu loai nhua st

dung 1am vat liéu quang hoc da duoc phat trién va dwa vao st dung.

Trong sb cac vat lidu nay, hoat tinh da dugc tao ra b:?mg cach st dung nhya géc
polyuretan. M6t vi du dién hinh ctia nhya gc polyuretan bao gdm nhwa thu dugc bang
cach cho hop chét polythiol phan (mg v6i hop chét polyiso(thio)xyanat, nhu duge minh
hoa trong Tai liéu patent 1 va 2. Nhua trong sudt va khong mau va vuot trdi trong cac tinh

chit nhu tinh chiu va dap, tinh d& nhudém va tinh d& gia cong.

Tuy nhién, viéc polyme héa déng rin ché pham bao gdm cac hop chét doi khi dan

dén viéc xay ra sy polyme hod khéng ddng déu goi 1a dudng gon. Cu thé 13, dudng gon da
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dugc tao ra dang ké & dng kinh v6i nhimg dudng cong sic nét va do vay can phwong phép
dé chin nhimg dudng gon nay.

Tai lidu ddi chimg

Tai li¢u patent

Tai liéu patent 1: JP H7-252207 A

Tai liéu patent 2: JP H9-110956 A.

Ban chit ky thuit ciia sang ché

Muc dich ctia sang ché 1 cung cp ché phim dung cho vat lidu quang hoc, ché
pham nay c6 kha ning ngin chin sy polyme hoa khong dong déu goi 1a duong gon, cu thé
13, cac duong gon tao ra & dng kinh véi cac dudng cong sic nét.

Theo quan diém trong cac trudng hop noi trén, cic tic gia cua sang ché di thuc
hién nghién ctru mé rong dé tim ra rang mot ché phdm ding cho vat liéu quang hoc bao
gom: chit xtic tic polyme hod c6 ty 18 khdi luong cua dibutyltin diclorua so véi
monobutyltin triclorua 14 99,0/1,0 dén 100,0/0,0 va chia dibutyltin diclorua béng 99,0%
theo khbi lugng hoic nhidu hon nhung khéng qua 99,99% theo khéi lugng va
monobutyltin triclorua bing 0,01% theo khdi luwong hodc nhidu hon nhung khéng qua
1,0% theo khdi lugng, hop chit polythiol; hop chét polyiso(thio)xyanat; va este cua axit
phosphat c6 thé giai quyét van d& néi trén, qua d6 hoan thién sang ché. Thuc viy, cac dbi
twong cua sang ché nay 13 nhu sau:

<1> Ché phdm ding cho vat liéu quang hoc, bao gdm: chit xtic tac polyme hda
co ty 1€ khéi lugng (Bu,SnCly/BuSnCl;) cia dibutyltin diclorua (Bu,SnCly) so véi
monobutyltin triclorua (BuSnCls) 1a 99,0/1,0 dén 100,0/0,0 va chua dibutyltin diclorua
bing 99,0% theo khéi lrgng hozic nhiéu hon nhung khéng quéa 99,99% theo khéi lugng va
monobutyltin triclorua bang 0,01% theo khdi lwong hodc nhiu hon nhung khong qua
1,0% theo khéi lwong ; hop chit polythiol; hop chét polyiso(thio)xyanat, va este cia axit
phosphat,
trong d6 hop chit polythiol 14 it nhat mét hop chét dwoc chon tir nhém bao gdm: 1,2-
bis[(2-mercaptoetyl)thio]-3-mercaptopropan; bis(mercaptometyl)-3,6,9-trithia-1,11-

undecandithiol; pentaerythritol tetrakis(3-mercaptopropionat); bis(mercaptometyl)sulfua;
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1,3-bis(mercaptometyl)benzen; va 1,1,3,3-tetrakis(mercaptometylthio)propan, va
trong d6 hop chit polythiol va hop chét polyiso(thio)xyanat dugc st dung & ty 1€ nhém
SH/nhém NCO(NCS) nim trong khoang tir 0,8 dén 1,3.

<2> Ché phim dung cho vat liéu quang hoc theo diém <1> néu trén, trong do
hop chét polyiso(thio)xyanat 1a it nhat mot hop chét dwoc chon tir nhém bao gdm:
2,5-bis(isoxyanatometyl)-bixyclo[2.2.1 |heptan;
2,6-bis(isoxyanatometyl)-bixyclo[2.2.1 ]heptan;
bis(isoxyanatometyl)xyclohexan;  dixyclohexylmetan diisoxyanat; isophoron
diisoxyanat; 1,3-bis(isoxyanatometyl)benzen; va a,o,0’,0’-tetrametylxylylen
diisoxyanat.
<3> Vit liéu quang hoc thu durge bang cich polyme héa ché phdm ding cho vt
lidu quang hoc theo diém <1> néu trén.
<4> Vit lidu quang hoc theo diém <3> néu trén, trong d6 ché phidm ding cho vat
liéu quang hoc dugc u sau khi polyme hoa.
Theo sang ché, ché phim diing cho vét liéu quang hoc c6 kha ning ngin chin sy
polyme hoa khong dong déu goi 1a dudng gon, cu thé 13, kha ning e ché viée tao ra cac
duwong gon & 6ng kinh véi cac dudng cong sic nét, cho dén nay van kho dé giai quyét

bing céc k¥ thuat thong thudng.

M0 ta chi tiét sang ché

Theo sang ché, nhua géc polyuretan dung cho vat li€éu quang hoc dugc san XuAt
thong qua polyme hoéa ché pham c6 thé polyme hod dugc bao gdm chét xuc tac polyme
hoa co ty 1€ khdi luong cua dibutyltin diclorua so vgi monobutyltin triclorua 1a 99,0/1,0
dén 100,0/0,0; hop chét polythiol; hop chét polyiso(thio)xyanat; va este cta axit phosphat.

Néi chung, dibutyltin diclorua thu dwgc bing phan tmg cia chit phan ung
Grignard va kém tetraclorua. Tuy nhién, phan tmg ndy 1a phan tng lién tiép, khong thé
thu dugc mot minh dibutyltin diclorua ma khong & trong hén hop v4i monobutyltin
triclorua.

nRMgX + SnCl, — R,SnCl,, + nMgCIX
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Do d6, san phém thu duge can dugc 1am sach dé loai bo monobutyltin triclorua l4n
trong d6, dé thu dugc dibutyltin diclorua mét minh. Phwong phap vi vu v& viée lam sach:
chung cit, tai két tinh, tai két tua, tach cot, xu ly hép phu, va xtr ly nhya trao dbi ion,
trong d6 duge wu tién hon 1a chung cit. Chung chit ¢ thé duoc thuc hién dudi ap suit
binh thudng hodc ap suét giam, va t6t hon 1a dudi ap sudt giam. Tt hon nita néu, dudi ap
sut tir 0,01 torr dén 100 torr (1,3332 pa dén 13332,23 pa), va tét hon nita néu dudi ap
suét tir 0,1 torr dén 50 torr (13,332 pa dén 6666,12 pa). Nhiét d6 chung cit khong bi gi6i
han cu thé mién 12 san phim c6 thé duoc chung cit ma khong bi phan hay. Nhiét do tbt
hon 13 nim trong khoang tir 50°C dén 190°C, va t6t hon nita 12 ndm trong khoang tir
100°C dén 180°C.

Chat xtc tic polyme hoéa dé sir dung trong ché phidm dung cho vat lidu quang hoc
theo sang ché thé hién hiéu qua cia sang ché khi ty 18 khéi lugng (Bu,SnCly/BuSnCls)
cua dibutyltin diclorua (Bu,SnCly) so véi monobutyltin triclorua (BuSnCls) 1a 99,0/1,0
dén 100,0/0,0, va tét hon nita 14 99,5/0,5 dén 100,0/0,0. Hon nira, chét xdc tac polyme héa
dé sir dung trong ché phdm dung cho vat lidu quang hoc cia sang ché chira dibutyltin
diclorua b'ﬁmg 99,0% theo khdi lugng hodc nhiéu hon va monobutyltin triclorua 1én dén
1,0% theo khéi lwong hodc it hon, va t6t hon nira chira dibutyltin diclorua béng 99,5%
theo khéi lvong hoac nhiéu hon va monobutyltin triclorua bﬁng 0,5% theo khéi luong
hogc it hon. Theo sang ché, chit xuc tac polyme héa chtra dibutyltin diclorua 1én dén
99,99% theo khdi lugng hoic it hon va monobutyltin triclorua 1én dn 0,01% theo khdi
lwong hoac nhiéu hon.

Luong chét xtic tac polyme hoda néi trén dugce thém vao phu thudc khac nhau vao
cac thanh phan va ty 18 hdn hop ciia phuong phap déng rin polyme héa va do d6 khong
thé x4c dinh ma khéng c6 cac didu kién. Lugng chit xtc tac polyme héa, lién quan dén
téng ludng ché ph'flm dung cho vat liéu quang hoc, ndi chung khong it hon 0,001% theo
khdi lugng nhung khong nhiéu hon 5% theo khéi lwgng, t6t hon néu khéng it hon 0,01%
theo khéi lugng nhung khong nhiéu hon 1% theo khéi lugng, va tdt nhit 1a khong it hon
0,01% theo khéi lugng nhung khéng nhiéu hon 0,5% theo khéi luong. Luong chét xuc tac
polyme hoéa vuot qua 5% theo khéi lwong c6 thé din dén su giam gia tri v& hé sé khuc xa

va tinh chiu nhiét sut khi ché pham dugc dong ran, va tham chi cé thé dan dén tao mau
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ché phim dugc déng ran. Mit khac, luong chit xic tac polyme héa dudi 0,001% theo
khéi lwgng c6 thé dn dén viéc dong rin khong du, khong thé thu dugc tinh chiu nhiét cin
thiét.

Hop chit polythiol d sir dung theo sang ché c6 it nhit hai nhém thiol mdi phan ti.

Vi du thong thuong cu thé vé cac hop chat polythiol bao gdm: hop chét polythiol
béo, nhu metandithiol, 1,2-etandithiol, 1,1-propandithiol, 1,2-propandithiol, 1,3-
propandithiol, 2,2-propandithiol, 1,6-hexandithiol, 1,2,3-propantrithiol, 1,1-
xyclohexandithiol, 1,2-xyclohexandithiol, 2,2-dimetylpropan-1,3-dithiol, 3,4-
dimetoxybutan-1,2-dithiol, 2-metylxyclohexan-2,3-dithiol, 1,1-
bis(mercaptometyl)xyclohexan, axit thiomalic cta bis(2-mercaptoetyl este), 2,3-
dimercapto-1-propanol(2-mercaptoaxetat), 2,3-dimercapto-1-propanol(3-
mercaptopropionat), dietylen glycol bis(2-mercaptoaxetat), dietylen glycol bis(3-
mercaptopropionat), 1,2-dimercaptopropyl metyl ete, 2,3-dimercaptopropyl metyl ete,
2,2-bis(mercaptometyl)-1,3-propandithiol, bis(2-mercaptoetyl)ete, etylen glycol bis(2-
mercaptoaxetat), etylen glycol bis(3-mercaptopropionat), trimetylolpropan bis(2-
mercaptoaxetat), trimetylolpropan bis(3-mercaptopropionat), pentaerythritol tetrakis(2-
mercaptoaxetat), pentaerythritol tetrakis(3-mercaptopropionat), va
tetrakis(mercaptometyl)metan;

Hop chét polythiol thom, nhu 1,2-dimercaptobenzen, 1,3-dimercaptobenzen, 1,4-
dimercaptobenzen, 1,2-bis(mercaptometyl)benzen, 1,3-bis(mercaptometyl)benzen, 1,4-
bis(mercaptometyl)benzen, 1,2-bis(mercaptoetyl)benzen, 1,3-bis(mercaptoetyl)benzen,
1,4-bis(mercaptoetyl)benzen, 1,2,3-trimercaptobenzen, 1,2,4-trimercaptobenzen, 1,3,5-
trimercaptobenzen, 1,2,3-tris(mercaptometyl)benzen, 1,2,4-tris(mercaptometyl)benzen,
1,3,5-tris(mercaptometyl)benzen, 1,2,3-tris(mercaptoetyl)benzen, 1,2,4-
tris(mercaptoetyl)benzen, 1,3,5-tris(mercaptoetyl)benzen, 2,5-toluendithiol, 3,4-
toluendithiol, 1,3-di(p-metoxyphenyl)propan-2,2-dithiol, 1,3-diphenylpropan-2,2-dithiol,
phenylmetan-1,1-dithiol, 2,4-di(p-mercaptophenyl)pentan;

MB&i hop chit polythiol thom chira nguyén ti lvu huynh trong nhém mercapto, nhu
1,2-bis(mercaptoetylthio)benzen, 1,3-bis(mercaptoetylthio)benzen, 1,4-
bis(mercaptoetylthio)benzen, 1,2,3-tris(mercaptometylthio)benzen, 1,2,4-
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tris(mercaptometylthio)benzen, 1,3,5-tris(mercaptometylthio)benzen, 1,2,3-
tris(mercaptoetylthio)benzen, 1,2,4-tris(mercaptoetylthio)benzen, va 1,3,5-
tris(mercaptoetylthio)benzen, ciing nhu din xudt dugc alkyl hoa hat nhan cia né;

MB&i hop chét polythiol béo chira nguyén tir lwu huynh thém vao nhém mercapto,
nhu bis(mercaptometyl)sulfua, bis(mercaptometyl)disulfua, bis(mercaptoetyl)sulfua,
bis(mercaptoetyl)disulfua, bis(mercaptopropyl)sulfua, bis(mercaptometylthio)metan,
bis(2-mercaptoetylthio)metan, bis(3-mercaptopropylthio)metan, 1,2-
bis(mercaptometylthio)etan, 1,2-bis(2-mercaptoetylthio)etan, 1,2-bis(3-
mercaptopropyl)etan, 1,3-bis(mercaptometylthio)propan, 1,3-bis(2-
mercaptoetylthio)propan, 1,3-bis(3-mercaptopropylthio)propan, 1,2,3-
tris(mercaptometylthio)propan, 1,2,3-tris(2-mercaptoetylthio)propan, 1,2,3-tris(3-
mercaptopropylthio)propan, 1,2-bis[(2-mercaptoetyl)thio]-3-mercaptopropan, 4,8-
dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan, 4,7-dimercaptometyl-1,11-
dimercapto-3,6,9-trithiaundecan, 5,7-dimercaptometyl-1,11-dimercapto-3,6,9-
trithiaundecan, bis(mercaptometyl)-3,6,9-trithia-1,11-undecandithiol,
tetrakis(mercaptometylthiometyl)metan, tetrakis(2-mercaptoetylthiometyl)metan,
tetrakis(3-mercaptopropylthiometyl)metan, bis(2,3-dimercaptopropyl)sulfua, bis(1,3-
dimercaptopropyl)sulfua, 2,5-dimercapto-1,4-dithian, 2,5-dimercaptometyl-1,4-dithian,
2,5-dimercaptometyl-2,5-dimetyl-1,4-dithian, bis(mercaptometyl)disulfua,
bis(mercaptoetyl)disulfua, va bis(mercaptopropyl)disulfua, cling nhu este cua thioglycolat
va mercaptopropionat cia no;

MB&i hop chét polythiol béo khéc chira nguyén tir luvu huynh va lién két este trong
nhom mercapto, nhu hydroxymetylsulfua bis(2-mercaptoaxetat), hydroxymetylsulfua
bis(3-mercaptopropionat), hydroxyetylsulfua bis(2-mercaptoaxetat), hydroxyetylsulfua
bis(3-mercaptopropionat), hydroxypropylsulfua bis(2-mercaptoaxetat),
hydroxypropylsulfua bis(3-mercaptopropionat), hydroxymetyldisulfua bis(2-
mercaptoaxetat), hydroxymetyldisulfua bis(3-mercaptopropionat), hydroxyetyldisulfua
bis(2-mercaptoaxetat), hydroxyetyldisulfua bis(3-mercaptopropionat),
hydroxypropyldisulfua bis(2-mercaptoaxetat), hydroxypropyldisulfua bis(3-

mercaptopropionat), 2-mercaptoetylete bis(2-mercaptoaxetat), 2-mercaptoetylete bis(3-
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mercaptopropionat), 1,4-dithian-2,5-diol bis(2-mercaptoaxetat), 1,4-dithian-2,5-diol bis(3-
mercaptopropionat), axit thiodiglycolic cua bis(2-mercaptoetyl este), axit thiodipropionic
cua bis(2-mercaptoetyl este), 4,4-thiodibutylic axit bis(2-mercaptoetyl este),
dithiodiglycolic axit bis(2-mercaptoetyl este), axit dithiodipropionic cta bis(2-
mercaptoetyl este), axit 4,4-dithiodibutylic cua bis(2-mercaptoetyl este), axit
thiodiglycolic cua bis(2,3-dimercaptopropyl este), axit thiodipropionic cua bis(2,3-
dimercaptopropyl este), axit dithioglycolic cta bis(2,3-dimercaptopropyl este), va axit
dithiodipropionic cta bis(2,3-dimercaptopropyl este);

M&i hop chat di vong chira nguyén tir lvu huynh thém vao nhém mercapto, nhu
3.4-thiophenedithiol va 2,5-dimercapto-1,3,4-thiadiazol;

M&i hop chit chira nhém hydroxy trong nhém mercap, nhu glyxerin
di(mercaptoaxetat), 2,4-dimercaptophenol, 3,4-dimercapto-2-propanol, 1,3-dimercapto-2-
propanol, 2,3-dimercapto-1-propanol, 1,2-dimercapto-1,3-butandiol, pentaerythritol
tris(3-mercaptopropionat), pentaerythritol bis(3-mercaptopropionat), pentaerythritol
tris(thioglycolat), dipentaerythritol pentakis(3-mercaptopropionat), hydroxymetyl-
tris(mercaptoetylthiometyl)metan, va 1-hydroxyetylthio-3-mercaptoetylthiobenzen;

Mbi hop chét c6 khung dithioaxetal hodc dithioketal, nhw 1,1,3,3-
tetrakis(mercaptometylthio)propan, 1,1,2,2-tetrakis(mercaptometylthio)etan, 4,6-
bis(mercaptometylthio)-1,3-dithiaxyclohexan, 1,1,5,5-tetrakis(mercaptometylthio)-3-
thiapentan, 1,1,6,6-tetrakis(mercaptometylthio)-3,4-dithiahexan, 2,2-
bis(mercaptometylthio)etanthiol, 2-(4,5-dimercapto-2-thiapentyl)-1,3-dithiaxyclopentan,
2,2-bis(mercaptometyl)-1,3-dithiaxyclopentan, 2,5-bis(4,4-bis(mercaptometylthio)-2-
thiabutyl)-1,4-dithian, 2,2-bis(mercaptometylthio)-1,3-propandithiol, 3-
mercaptometylthio-1,7-dimercapto-2,6-dithiaheptan, 3,6-bis(mercaptometylthio)-1,9-
dimercapto-2,5,8-trithianonan, 4,6-bis(mercaptometylthio)-1,9-dimercapto-2,5,8-
trithianonan, 3-mercaptometylthio-1,6-dimercapto-2,5-dithiahexan, 2-(2,2-
bis(mercaptometylthio)etyl)-1,3-dithietan, 1,1,9,9-tetrakis(mercaptometylthio) -5-(3,3-
bis(mercaptometylthio)-1-thiapropyl)-3,7-dithianonan, tris(2,2-
bis(mercaptometylthio)etyl)metan, tris(4,4-bis(mercaptometylthio)-2-thiabutyl)metan,
tetrakis(2,2-bis(mercaptometylthio)etyl)metan, tetrakis(4,4-bis(mercaptometylthio)-2-
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thiabutyl)metan, 3,5,9,11-tetrakis(mercaptometylthio)-1,13-dimercapto -2,6,8,12-
tetrathiatridecan, 3,5,9,11,15,17-hexakis(mercaptometylthio)-1,19-dimercapto -
2,6,8,12,14,18-hexathianonadecan,
9-(2,2-bis(mercaptometylthio)etyl)-3,5,13,15-tetrakis(mercaptometylthio) -1,17-
dimercapto-2,6,8,10,12,16-hexathiaheptadecan, 3,4,8,9-tetrakis(mercaptometylthio)-1,11-
dimercapto -2,5,7,10-tetrathiaundecan, 3,4,8,9,13,14-hexakis(mercaptometylthio)-1,16-
dimercapto -2,5,7,10,12,15-hexathiahexadecan, 8-{bis(mercaptometylthio)metyl}-
3,4,12,13-tetrakis(mercaptometylthio) -1,15-dimercapto-2,5,7,9,11,14-
hexathiapentadecan, 4,6-bis{3,5-bis(mercaptometylthio)-7-mercapto-2,6-
dithiaheptylthio} -1,3-dithian, 4-{3,5-bis(mercaptometylthio)-7-mercapto-2,6-
dithiaheptylthio} -6-mercaptometylthio-1,3-dithian, 1,1-bis{4-(6-mercaptometylthio)-1,3-
dithianylthio} -3,3-bis(mercaptometylthio)propan, 1,3-bis{4-(6-mercaptometylthio)-1,3-
dithianylthio} -1,3-bis(mercaptometylthio)propan, 1-{4-(6-mercaptometylthio)-1,3-
dithianylthio} -3-{2,2-bis(mercaptometylthio)etyl}-7,9-bis(mercaptometylthio) -2,4,6,10-
tetrathiaundecan,

1-{4-(6-mercaptometylthio)-1,3-dithianylthio} -3-{2-(1,3-dithietanyl)} metyl-7,9-
bis(mercaptometylthio) -2,4,6,10-tetrathiaundecan, 1,5-bis{4-(6-mercaptometylthio)-1,3-
dithianylthio} -3-{2-(1,3-dithietanyl)} metyl-2,4-dithiapentan, 4,6-bis[3-{2-(1,3-
dithietanyl) } metyl-5-mercapto-2.4-dithiapentylthio] -1,3-dithian, 4,6-bis{4-(6-
mercaptometylthio)-1,3-dithianylthio}-1,3-dithian, 4-{4-(6-mercaptometylthio)-1,3-
dithianylthio} -6-{4-(6-mercaptometylthio)-1,3-dithianylthio}-1,3-dithian, 3-{2-(1,3-
dithietanyl) } metyl-7,9-bis(mercaptometylthio) -1,11-dimercapto-2,4,6,10-
tetrathiaundecan, 9-{2-(1,3-dithietanyl) }metyl-3,5,13,15-tetrakis(mercaptometylthio) -
1,17-dimercapto-2,6,8,10,12,16-hexathiaheptadecan, 3-{2-(1,3-dithietanyl) }metyl-
7,9,13,15-tetrakis(mercaptometylthio) -1,17-dimercapto-2,4,6,10,12,16-
hexathiaheptadecan, 3,7-bis{2-(1,3-dithietanyl) }metyl-1,9-dimercapto-2,4,6,8-
tetrathianonan, 4-{3,4,8,9-tetrakis(mercaptometylthio)-11-mercapto -2,5,7,10-
tetrathiaundexyl }-5-mercaptometylthio-1,3-dithiolan, 4,5-bis{3,4-
bis(mercaptometylthio)-6-mercapto-2,5-dithiahexylthio} -1,3-dithiolan, 4-{3,4-
bis(mercaptometylthio)-6-mercapto-2,5-dithiahexylthio} -5-mercaptometylthio-1,3-
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dithiolan, 4-{3-bis(mercaptometylthio)metyl-5,6-bis(mercaptometylthio) -8-mercapto-
2,4,7-trithiaoctyl}-5-mercaptometylthio-1,3-dithiolan, 2-[bis{3,4-bis(mercaptometylthio)-
6-mercapto-2,5-dithiahexylthio }metyl] -1,3-dithietan,
2-{3,4-bis(mercaptometylthio)-6-mercapto -2,5-dithiahexylthio } mercaptometylthiometyl-
1,3-dithietan, 2-{3.4,8,9-tetrakis(mercaptometylthio)-11-mercapto -2,5,7,10-
tetrathiaundecylthio } mercaptometylthiometyl-1,3-dithietan, 2-{3-
bis(mercaptometylthio)metyl-5,6-bis(mercaptometylthio) -8-mercapto-2,4,7-

trithiaoctyl} mercaptometylthiometyl-1,3-dithietan, 4,5-bis[1-{2-(1,3-dithietanyl)}-3-
mercapto-2-thiapropylthio]-1,3-dithiolan, 4-[1-{2-(1,3-dithietanyl)}-3-mercapto-2-
thiapropylthio] -5-{1,2-bis(mercaptometylthio)-4-mercapto-3-thiabutylthio}-1,3-
dithiolan, 2-[bis{4-(5-mercaptometylthio-1,3-dithiolanyl)thio} Jmetyl-1,3-dithietan, va 4-
{4-(5-mercaptometylthio-1,3-dithiolanyl)thio} -5-[1-{2-(1,3-dithietanyl)}-3-mercapto-2-
thiapropylthio]-1,3-dithiolan, cling nhu oligome ciia no;

MB&i hop chét ¢6 axit orthotrithio formic ciia cdu tric este, nhu
tris(mercaptometylthio)metan, tris(mercaptoetylthio)metan, 1,1,5,5-
tetrakis(mercaptometylthio)-2,4-dithiapentan, bis(4,4-bis(mercaptometylthio)-1,3-
dithiabutyl) (mercaptometylthio)metan, tris(4,4-bis(mercaptometylthio)-1,3-
dithiabutyl)metan, 2,4,6-tris(mercaptometylthio)-1,3,5-trithiaxyclohexan, 2,4-
bis(mercaptometylthio)-1,3,5-trithiaxyclohexan, 1,1,3,3-tetrakis(mercaptometylthio)-2-
thiapropan, bis(mercaptometyl)metylthio-1,3,5-trithiaxyclohexan, tris((4-mercaptometyl-
2,5-dithiaxyclohexyl-1-yl)metylthio)metan, 2,4-bis(mercaptometylthio)-1,3-
dithiaxyclopentan, 2-mercaptoetylthio-4-mercaptometyl-1,3-dithiaxyclopentan, 2-(2,3-
dimercaptopropylthio)-1,3-dithiaxyclopentan, 4-mercaptometyl-2-(2,3-
dimercaptopropylthio)-1,3-dithiaxyclopentan, 4-mercaptometyl-2-(1,3-dimercapto-2-
propylthio)-1,3-dithiaxyclopentan, tris(2,2-bis(mercaptometylthio)-1-thiaetyl)metan,
tris(3,3-bis(mercaptometylthio)-2-thiapropyl)metan, tris(4,4-bis(mercaptometylthio)-3-
thiabutyl)metan, 2,4,6-tris(3,3-bis(mercaptometylthio)-2-thiapropyl)-1,3,5-
trithiaxyclohexan, va tetrakis(3,3-bis(mercaptometylthio)-2-thiapropyl)metan, cling nhu
oligome cta chung; va

Mbi hop chit c6 axit orthotetrathiocacbonic ciia cdu tric este, nhu 3,3°-
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di(mercaptometylthio)-1,5-dimercapto-2,4-dithiapentan, 2,2’-di(mercaptometylthio)-1,3-
dithiaxyclopentan, 2,7-di(mercaptometyl)-1,4,5,9-tetrathiaspiro[4.4]nonan, va 3,9-
dimercapto-1,5,7,11-tetrathiaspiro[5.5]Jundecan, cling nhu oligome cia chung.

Cac hop chit vi du nay thong thudong c6 thé duge stir dung mot minh, hoic trong
hén hop ctia hai hodc nhiéu loai cia nd.

Theo sang ché, hop chét polythiol 1a it nhéit mot hop chét duge chon tir nhém bao
gom:

1,2-bis[(2-mercaptoetyl)thio]-3-mercaptopropan, bis(mercaptometyl)-3,6,9-trithia-1,11-
undecandithiol, pentaerythritol tetrakis(3-mercaptopropionat), bis(mercaptometyl)sulfua,
1,3-bis(mercaptometyl)benzen, va 1,1,3,3-tetrakis(mercaptometylthio)propan.

Hop chit polyiso(thio)xyanat dé sir dung theo sang ché khong bi gidi han cu thé
mién 12 hgp chét cé it nhit hai nhém iso(thio)xyanat mdi phan tir. “Iso(thio)xyanat” & day
chi “isoxyanat hodc isothioxyanat”.

Vi du cu thé v& hop chét polyiso(thio)xyanat bao gdm: hop chét polyisoxyanat 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 triisoxyanat, 1,3,6-hexametylen triisoxyanat, 1,8-diisoxyanat-
4-isoxyanatometyloctan,  bis(isoxyanatoetyl)cacbonat, bis(isoxyanatoetyl)ete, lysin
diisoxyanatometyl este, va lysin triisoxyanat;

Hop chét polyisoxyanat vong béo, nhu 2,5-bis(isoxyanatometyl)-bixyclo[2.2.1]- .
heptan, 2,6-bis(isoxyanatometyl)-bixyclo[2.2.1]-heptan, bis(isoxyanatometyl)xyclohexan,
dixyclohexylmetan diisoxyanat, va isophoron diisoxyanat;

M3i hop chét polyisoxyanat cé hop chat vong thom, nhu 1,2-diisoxyanatobenzen,
1,3-diisoxyanatobenzen, 1,4-diisoxyanatobenzen, 2,4-diisoxyanatotolulen, etylphenylen
diisoxyanat, isopropylphenylen diisoxyanat, dimetylphenylen diisoxyanat, dietylphenylen
diisoxyanat, diisopropylphenylen diisoxyanat, trimetylbenzen triisoxyanat, benzen
triisoxyanat, biphenyl diisoxyanat, toluidin diisoxyanat, 4,4’-metylen
bis(phenylisoxyanat), 4,4’-metylen bis(2-metylphenylisoxyanat), bibenzyl-4,4’-
diisoxyanat, bis(isoxyanatophenyl)etylen, 1,2-bis(isoxyanatometyl)benzen, 1,3-

bis(isoxyanatometyl)benzen, 1,4-bis(isoxyanatometyl)benzen, 1,2-
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bis(isoxyanatoetyl)benzen, 1,3-bis(isoxyanatoetyl)benzen, 1,4-bis(isoxyanatoetyl)benzen,
1,2-bis(isoxyanatopropyl)benzen, 1,3-bis(isoxyanatopropyl)benzen, 1,4-
bis(isoxyanatopropyl)benzen, a,a,0’,a’-tetrametylxylylen diisoxyanat,
bis(isoxyanatobutyl)benzen, bis(isoxyanatometyl)naphthalen,
bis(isoxyanatometylphenyl)ete, bis(isoxyanatoetyl)phthalat, va 2,6-
di(isoxyanatometyl)furan;

Hop chét polyisoxyanat béo chtra Iwu huynh, nhu bis(isoxyanatometyl)sulfua,
bis(isoxyanatoetyl)sulfua, bis(isoxyanatopropyl)sulfua, bis(isoxyanatohexyl)sulfua,
bis(isoxyanatometyl)sulfon, bis(isoxyanatometyl)disulfua, bis(isoxyanatoetyl)disulfua,
bis(isoxyanatopropyl)disulfua, bis(isoxyanatometylthio)metan,
bis(isoxyanatoetylthio)metan, bis(isoxyanatometylthio)etan, bis(isoxyanatoetylthio)etan,
1,5-diisoxyanato-2-isoxyanatometyl-3-thiapentan, 1,2,3-tris(isoxyanatometylthio)propan,
1,2,3-tris(isoxyanatoetylthio)propan, 3,5-dithia-1,2,6,7-heptan tetraisoxyanat, 2,6~
diisoxyanatometyl-3,5-dithia-1,7-heptan diisoxyanat, 2,5-diisoxyanat metylthiophen, va
isoxyanatoetylthio-2,6-dithia-1,8-octan diisoxyanat;

Hop chit polyisoxyanat thom gbc sulfua, nhu 2-isoxyanatophenyl-4-
isoxyanatophenyl sulfua, bis(4-isoxyanatophenyl)sulfua, va bis(4-
isoxyanatometylphenyl)sulfua;

Hop chét polyisoxyanat thom gbc disulfua, nhu bis(4-isoxyanatophenyl)disulfua,
bis(2-metyl-5-isoxyanatophenyl)disulfua, bis(3-metyl-5-isoxyanatophenyl)disulfua, bis(3-
metyl-6-isoxyanatophenyl)disulfua, bis(4-metyl-5-isoxyanatophenyl)disulfua, va bis(4-
metoxy-3-isoxyanatophenyl)disulfua;

Hop  chat  polyisoxyanat béo chitra lwu  huynh, nhu  2,5-
diisoxyanatotetrahydrothiophen, 2,5-diisoxyanatometyltetrahydrothiophen, 3.4-
diisoxyanatometyltetrahydrothiophen, 2,5-diisoxyanato-1,4-dithian, 2,5-
diisoxyanatometyl-1,4-dithian, 4,5-diisoxyanato-1,3-dithiolan, 4,5-bis(isoxyanatometyl)-
1,3-dithiolan, va 4,5-diisoxyanatometyl-2-metyl-1,3-dithiolan;

Hop chit polyisothioxyanat béo nhu 1,2-diisothioxyanatoetan va 1,6-
diisothioxyanatohexan; hop chédt polyisothioxyanat vong béo nhu xyclohexan

diisothioxyanat; va hop chit polyisothioxyanat thom nhu 1,2-diisothioxyanatobenzen,

-12-



24720

1,3-diisothioxyanatobenzen, 1,4-diisothioxyanatobenzen, 2,4-diisothioxyanatotoluen, 2,5-
diisothioxyanato-m-xylen, 4,4’-metylen bis(phenylisothioxyanat), 4,4’-metylen bis(2-
metylphenylisothioxyanat),  4,4’-metylen  bis(3-metylphenylisothioxyanat), 4,4’-
diisothioxyanatobenzophenon, 4,4’-diisothioxyanato-3,3’-dimetylbenzophenon, va bis(4-
isothioxyanatophenyl)ete;

Ngoai ra, hop chit cacbonyl polyisothioxyanat, nhu 1,3-benzendicacbonyl
diisothioxyanat, 1,4-benzendicacbonyl diisothioxyanat, va (2,2-pyridin)-4,4-dicacbonyl
diisothioxyanat; hop chat polyisothioxyanat béo chira lwu huynh nhu thiobis(3-
isothioxyanatopropan), thiobis(2-isothioxyanatoetan), va dithiobis(2-isothioxyanatoetan);

Hop chét polyisothioxyanat thom chtra Ivu huynh, nhu 1-isothioxyanato-4-[(2-
isothioxyanato)sulfonyl]benzen, thiobis(4-isothioxyanatobenzen), sulfonyl(4-
isothioxyanatobenzen), va dithiobis(4-isothioxyanatobenzen); hop chit polyisothioxyanat
béo chtra lwu huynh nhu 2,5-diisothioxyanatothiophen, va 2,5-diisothioxyanato-1,4-
dithian; va

MJi hop chat polyiso(thio)xyanat c6 nhém isoxyanato va nhém isothioxyanato,
nhu 1-isoxyanato-6-isothioxyanatohexan, 1-isoxyanato-4-isothioxyanatoxyclohexan, 1-
isoxyanato-4-isothioxyanatobenzen, 4-metyl-3-isoxyanato-1-isothioxyanatobenzen, 2-
isoxyanato-4,6-diisothioxyanato-1,3,5-triazin, 4-isoxyanatophenyl-4-
isothioxyanatophenyl sulfua, va 2-isoxyanatoetyl-2-isothioxyanatoetyl disulfua.

Ngoai ra, cling ¢6 thé sir dung phan tir thé halogen ching han nhu phan tir thé clo
hodc phan tir thé brom, phén tir thé alkyl, phan tir thé alkoxy, phin tir thé nitro, san phim
bién ddi loai tién polyme c6 rugu polyhydric, san phdm duge bién dbi cacbodiimit, san
pham dugc bién ddi ure, san pham duoc bién dbi burette, san phdm phan tng dime hoic
hoac trime hoa cia hop chét nay, va tuong tu.

Tuy nhién, hop chit polyiso(thio)xyanat khong bi gii han chi & nhitng hop chét vi
du nay. Hon nita, cac hop chét vi du nay co thé duge st dung mdt minh, hodc trong hdn
hop ctia hai hay nhiéu loai cia chung.

Puoc uu tién trong sd cac hop chét vi du nay 1a 2,5-bis(isoxyanatometyl)-
bixyclo[2.2.1]heptan, 2,6-bis(isoxyanatometyl)-bixyclo[2.2.1]heptan,

bis(isoxyanatometyl)xyclohexan, dixyclohexylmetan diisoxyanat, isophoron diisoxyanat,
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1,3-bis(isoxyanatometyl)benzen, va a,o,0’,0’-tetrametylxylylen diisoxyanat.

Hop chit polythiol va hop chét polyiso(thio)xyanat duoc sir dung & ty 18 nhém SH
/nhém NCO(NCS) nam trong khoang tir 0,8 dén 1,3.

Ché phdm dung cho vit lidu quang hoc theo sang ché chi yéu chira hop chit
polythiol va hop chat polyiso(thio)xyanat. Ngoai cac hop chét & trén, cac chét sau c¢6 thé
duge thém vao ma khong gy ra van dé gi, cac thanh phan tly ¥ bao gdm chit xic tac
khac ngoai dibutyltin diclorua, chit béi tron phia trong khuén, chat hip thu tia cuc tim, va
chit hoa xanh, néu can, nhd vy cai thién dic tinh thuc t& cia vat liéu thu duge. Vi du,
6ng kinh trén co s& polyuretan c6 thé dugce san xuét bang cach polyme hoéa hop chit
polythiol va hop chét polyiso(thio)xyanat dugc phun ciing vdi cac thanh phan tay y khac,
néu cin, vao trong khuon 6ng kinh.

Vi du dugc wu tién cia chit hép thu tia cuc tim bao gém hop chét géc benzotriazol.
Vi du cu thé vé& hop chat dic biét duge wu tién bao gdm: 2-(2-hydroxy-5-metylphenyl)-
2H-benzotriazol; 5-clo-2-(3,5-di-tert-butyl-2-hydroxyphenyl)-2H-benzotriazol; 2-(3-tert-
butyl-2-hydroxy-5-metylphenyl)-5-clo-2H-benzotriazol; 2-(3,5-di-tert-pentyl-2-
hydroxyphenyl)-2H-benzotriazol; 2-(3,5-di-tert-butyl-2-hydroxyphenyl)-2H-benzotriazol;
2-(2-hydroxy-4-octyloxyphenyl)-2H-benzotriazol; va 2-(2-hydroxy-5-tert-octylphenyl)-
2H-benzotriazol. Vi du dwgc wu tién ciia chit lam xanh bao gdm hop chit gdc
anthraquinon.

Hon nita, khi kho léy ra tir khudn, ché phém dugc polyme hda dung cho vat liéu
quang hoc theo sang ché, chit nha khuén phia trong hodc phia ngoai da biét c6 thé duge
st dung hoac thém vao dé cai thién tinh chét nha khuédn cuia vat liéu dugc dong rin thu
dugc. Vi du vé& chit nha khuon bao gém: chit hoat dong bé mit gbc flo khong phai ion;
chét hoat dong bé mit géc silicon khong ion; phosphat este; este ctia axit phosphat; este
clia axit phosphat dang oxyalkylen; mudi kim loai kiém ciia este ciia axit phosphat; mudi
kim loai kiém cia este cua axit phosphat dang oxyalkylen; mudi kim loai cua axit béo
cao; este cia axit béo cao; parafin; sap; amit béo cao; rugu béo cao; polysiloxan; va san
phim cong amin etylen oxit béo. Cac hop chat vi du nay c6 thé dwgc st dung mét minh,
hodc trong hdn hop cia hai hay nhiéu loai cia no. Luong chét thao khuon duogc thém vao

né6i chung 14 0,0001% theo khdi Iwong dén 5% theo khdi lwong lién quan dén tdng lugng
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ché phim dung cho vit lidu quang hoc. Theo sang ché, ché phim dung cho vt liéu quang
hoc chtra este cta axit phosphat.

Hon nita, muc dich cai thién tinh chit vat ly, tinh hitu dung, va tinh phan ng
polyme hoéa ctia nhwa géc polyuretan, ciing c6 thé duwoc thém vao, ngoai hop chit
polythiol va hop chit iso(thio)xyanat tao thanh nhwa uretan, mét hodc nhiéu loai cia hop
chit, vat liéu tao uretan khac, nhu hop chit hydro hoat tinh loai amin, hgp chit epoxy,
hop chét olefin, hop chit cacbonat, hop chét este, kim loai, oxit kim loai, hop chit kim
loai hitu co, va vo co.

No6i chung, vét liu quang hoc lam tir nhua gdc polyuretan dugc san xudt bing
polyme hoéa cé xtic tic. Pic biét, hop chét polythiol va hop chét polyiso(thio)xyanat duoc
tron cuing nhau. Hon hop dung dich (ché pham c6 thé polyme hoéa dugc) duogce khir bot néu
can bing cach thich hop va sau d6 phun vao trong khudn nhudém cia vét lidu quang hoc,
dugc gia nhiét dan tir nhiét d6 thdp dén nhiét do cao dé polyme hoéa. Sau d6, thao khudn
dé thu dugce vat lidu quang hoc.

Theo sang ché, t6t hon néu ché phém dung cho vat li¢u quang hoc dugc xir ly loai
khi trude. X ly loai khi dugce thyc hién dudi ap suét giam, trude khi trdn, trong khi tron
hodc sau khi tron hop chit ¢6 thé duge cho phan Gng v&1 mot s6 hodc tit ca cac thanh
phan ché phim, chat xuc tac polyme hoa, va phu gia. Tét hon néu, xr Iy khir bot dugc
thyc hién dudi ap suit giam trong khi trdn hodc sau khi tron ching. Thyc hién xir ly dudi
cac didu kién ap suét giam tir 0,001 torr d&én 50 torr (0,13332 pa dén 6666,12 pa), trong
1phit dén 24 gid, & 0°C dén 100°C. Do chan khong, tot hon 1a 0,005 torr dén 25 torr
(0,6661 pa dén 3333,05 pa), va tot hon nita 13 0,01 torr d&én 10 torr (1,3332 pa dén 1333,2
pa), c6 thé khac nhau trong khoang nay. Thoi gian loai khi t6t hon 14 tir 5 phit dén 18 gio,
va tot hon 1a tir 10 phut dén 12 gid. Nhiét d6 loai khi, tt hon 14 5°C dén 80°C, va tét hon
nita néu 10°C dén 60°C, c6 thé thay di trong khoang nay. Trong xir Iy loai khi, ché phim
nhua c6 thé duoc khuéy, thdi khi, rung b%lng song si€u 4m va twong tuy, dé 1am méi bé mit
ctia ché phdm nhwa va cac bude thuce hién nay t6t hon 13 cai thién tac dung loai khi.

Hon nita, ché pham dung cho vét liéu quang hoc va/hoic vét lidu thd twong tng
truGe khi tron c6 thé duoc loc qua bd loc c6 kich thudc 16 khoang 0,05um dén 10pm hodc

dé tinh sach, dé cai thién chit lugng cua vat liéu quang hoc theo sang ché.
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Ché phim dung cho vt lidéu quang hoc di trai qua phan tng & trén dugc bom vao
khuon kinh hozc kim loai dé polyme héa va déng rin bang nhiét hodc bang birc xa cua tia
nang luong hoat dong nhu tia cyc tim va sau d6 thao ra khéi khudn, bf?lng cach do6 san
xuit ra vat lidu quang hoc. T6t hon 14, ché phém dung cho vat liéu quang hoc dugc
polyme hoa va déng rin bang nhiét, bing cach d6 san xuét ra vét liéu quang hoc. Trong
truong hop ndy, thoi gian dong rin thuong tir 0,1 gior &én 200 gio va t6t hon 13 1 gio dén
100 gidy, va nhiét d6 dong rén thuong 14 -10°C dén 160°C va t6t hon 13 -10°C dén 140°C.
Tién hanh polyme héa bang cach giit nhiét ¢ polyme héa & mic di duoc xac dinh trude
cho khoang thoi gian da dugc xac dinh trude, ting nhiét do o tde do 0,1°C/gio dén
100°C/gid> va ha nhiét 46 & tdc d6 0,1°C/gid dén 100°C/gid, hodc két hop cia chung.
Ngoai ra, trong phuong phap san xuit vat liéu quang hoc theo sang ché, vat lidu duoc
dong ran c6 thé duoc i & nhiét d6 50°C dén 150°C trong khoang 10 phit d¢én 5 gid hodc
sau khi polyme hda, dé loai bo tinh trang bién dang cua vat li¢u quang hoc.

Nhua gbc polyuretan dugc san xuét boi phuong phap theo sang ché c6 trong lugng
nhe va rat tdt vé do bén chéng va cham, va cling c6 tinh pha mau tdt. Do d6, nhua thich
hop dé sir dung trong céc img dung ciia vat liéu quang hoc nhur 6ng kinh va lang kinh. Cu
thé 13, nhya dic biét thich hop dé st dung lam éng kinh nhu mat kinh va dng kinh
camera.

Ngoai ra, vét liéu quang hoc, néu can, c¢6 thé duogc xir Iy vat 1y hoic héa hoc nhu
mai nhin bé mat, xir 1y khir tinh dién, xt Iy bao phu cing, xir Iy bao pha chéng phan
chiéu, xir ly nhuom va xtr ly a&nh mau, véi muc dich dé cai thién, vi du, truyén tac dung
chéng phan xa, lam d¢ ctiing cao, cai thién tinh chéng mai mon, cai thién do bén héa hoc,
tao tinh chit chéng mang md va tao tinh thoi trang.

Vi du thue hi€én siang ché

Duéi day, sang ché dugc mé ta chi tiét hon thong qua cac vi du. Tuy nhién sang

ché khong bi giéi han & cac vi du nay. Thuc hién danh gia théng qua cac phwong phap

sau.

Puong gon: Chuan bi mudi dng kinh c6 duong kinh thau kinh 13 75mm c6 cudng

d6 +10D, dugc quan sat bang mét thudng thong qua phuong phap Schlieren. Pugc danh
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gia 1a rét tot 1a truong hop khong cé dng kinh nao trong mudi kinh ¢6 dudng gon nio
quan sat dugc trong d6, dugce danh gia 1a t6t néu chin trong mudi kinh khéng ¢6 dudng
gon nao quan sat dugce, duge danh gia 1a kha tot néu 7 hoac 8 trong s6 10 kinh khong
quan sat thiy duong gon va duoc danh gia 1a kém néu 6 kinh hoic it hon khéng quan sat

thiy duong gon. Chi chdp nhén nhiing trudong hop dwoc danh gia 1a rit tdt, tt va kha tot.
Thuc hién polyme héa déng ran theo phwong phap sau.
(Phuong phap Polyme hoa A)

Trén 52 phan theo khéi lugng cia 1,3-bis(isoxyanatometyl)benzen (sau day goi la
hop chit X), 0,05 phan theo khdi lwong cta chit xic tac polyme hoéa bao gém dibutyltin -
diclorua va monobutyltin triclorua, va 0,10 phan theo khdi lwong ciia dioctyl phosphat va
hoa tan & 10°C dén 15°C. Tiép theo, tron 48 phan theo khéi lwong cua 1,2-bis[(2-
mercaptoetyl)thio]-3-mercaptopropan (Hop chat A) vao do, sao cho thu dwoc dung dich
ddng nhit. Dung dich déng nhit dwgc tron duge khir bot trong 1 gior duéi 600 Pa, va sau
doé loc béng bd loc PTFE 1pum. Bom dung dich da loc vao khuon c6 duong kinh 70mm va
cudng d6 +5D, va polyme héa & nhiét do tir 40°C dén 130°C trong vong 24 gid. Sau do,

d& khuon dé thu duge vat liéu quang hoc.
(Phuong phap polyme héa B)

Tron 51 phin theo khdi lwong cua 1,3-bis(isoxyanatometyl)benzen (Hop chit X),
0,05 phan theo khdi lwong ciia chit xic tic polyme hoa bao gdm dibutyltin diclorua va
monobutyltin triclorua, va 0,10 phan theo khéi lugng cia dioctyl phosphat va hoa tan &
10°C dén 15°C. Tiép theo, tron vao d6 49 phan theo khéi lwong cua bis(mercaptometyl)-
3,6,9-trithia-1,11-undecandithiol (Hop chét B), dé thu duge dung dich déng nhét. Khir bot
dung dich dong nhat di tron trong 1 gid trong 600 Pa, va sau d6 loc bing bd loc PTFE
Ipm. Bom dung dich da loc vao khudén duong kinh 70mm c6 cudong d§ + 5D, va polyme
hoa & nhiét do tir 40°C dén 130°C trong 24 gid. Sau d6, dd khuén dé thu vat liéu quang

hoc.

(Phuong phap polyme héa C)
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Tron 50,6 phan theo khéi lwong cua hén hop goém 2,5-bis(isoxyanatometyl)-
bixyclo[2.2.1]heptan va 2,6-bis(isoxyanatometyl)-bixyclo[2.2.1]Theptan (sau ddy goi la
hop chit Y), 0,06 phin theo khéi lwong ciia chit xic tac polyme héa gém dibutyltin
diclorua va monobutyltin triclorua, va 0,12 phan theo khéi lugng cua dioctyl phosphat va
hoa tan & 10°C dén 15°C. Tiép theo, tron 25,5 phan theo khdi lwgng cua 1,2-bis[(2-
mercaptoetyl)thio]-3-mercaptopropan (Hop chit A) va 23,9 phan theo khdi lugng cua
pentaerythritol tetrakis(mercaptopropionat) (Hop chat C), dé thu duge dung dich dong
nhit. Khir bot dung dich déng nhét da tron trong 1 gid trong 600 Pa, va sau d6 loc bing
bd loc PTFE 1pum. Bom dung dich da loc vao khuén duong kinh 70mm c6 cuong dd +5D,
va polyme héa & nhiét do tir 40°C dén 130°C trong 24 gid. Sau d6, d& khudn dé thu vt -

liéu quang hoc.
(Phuong phap polyme héa D)

Trén 50,6 phan theo khéi luong ciia hén hop gdm 2,5-bis(isoxyanatometyl)-
bixyclo[2.2.1]heptan va 2,6-bis(isoxyanatometyl)-bixyclo[2.2.1]Theptan (Hop chit Y),
0,06 phan theo khdi lwong ciia chit xtc tac polyme héa bao gdm dibutyltin diclorua va
monobutyltin triclorua, va 0,12 phan theo khéi lugng cua dioctyl phosphat va hoa tan &
10°C dén 15°C. Tiép theo, tron vao d6 25,5 phan theo khdi lwong cua
bis(mercaptometyl)-3,6,9-trithia-1,11-undecandithiol (Hop chat B) va 23,9 phan theo khdi
luong ciia pentaerythritol tetrakis(mercaptopropionat) (Hop chit C), dé thu duoc dung
dich ddng nhit. Khtr bot dung dich ddng nhit da tron trong 1 gid trong 600 Pa, va sau do
loc bang bd loc PTFE 1um. Bom dung dich di loc vao khuén dudng kinh 70mm c6
cuong do +5D, va polyme héa & nhi¢t do tir 40°C dén 130°C trong 24 gio. Sau d6, do

khuon dé thu vat liéu quang hoc.
(Chuén bi chat xic tc polyme hoa)

Chung cét chat xtc tac polyme hoa chira dibutyltin diclorua 94,0% theo khéi luong
va monobutyltin triclorua 6,0% theo khéi lwong dudi 0,1 torr dén 50 torr (13,332 pa dén
6666,12 pa) & 50°C dén 200°C trong 0,5 gidr dén 48 gidy, bang cach d6 didu ché chét xic
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tac polyme hoa lan luot chira monobutyltin triclorua 0,4% theo khéi lugng, 0,9% theo

khéi Iwgng, hodc 2,8% theo khdi lwong (ham luong duoc do bing sic ky khi).

(Vidu1l)

Str dung chat xtc tic polyme hoa chira dibutyltin diclorua 99,6% theo khéi lwong
va monobutyltin triclorua 0,4% theo khdi lwong, thuc hién déng rin bing phuong phap
polyme héa A. Két qua danh gi4 1a rat t5t néu ngin chin dwoc dudong gon. Két qua danh
gia dugc thé hién trong Bang 1.

(Vidu 2 dén 4)

Str dung chét xtc tic polyme hoa chira dibutyltin diclorua 99,6% theo khéi lugng
va monobutyltin triclorua 0,4% theo khéi lugng, thuc hién déng rin bang phwong phap
polyme héa dugc thé hién trong bang 1. Bang 1 thé hién két qua dénh gia.

(Vidu 5 dén 8)

Str dung chét xtc tac polyme hoa chira dibutyltin diclorua 99,1% theo khdi lugng
va monobutyltin triclorua 0,9% theo khdi lwgng, thuc hién déng ran bing phwong phép
polyme héa duoc thé hién trong bang 1. Bang 1 thé hién két qua danh gia.

(Vi du so sanh 1 d&én 4)

Str dung chit xtc tic polyme hoda chira dibutyltin diclorua 94,0% theo khéi lwong

va monobutyltin triclorua 6,0% theo khdi lwong, thuc hién déng rin biang phuong phap

polyme hoéa dugc thé hién trong bang 1. Bang 1 thé hién két qua danh gia.
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[Bang 1]
Bu,SnCly/ Ham lrong
monobutyltin triclorua

Vi du BuSnCl; trong chit xtic tc Phuong phap | Puong

(5 16 khéi polyme héa polymehéa | gon

lugng) (% theo khéi Tugng)
Vidul 99,6/0,4 0,4 A Rét t6t
Vidu?2 99,6/0,4 0,4 B RAt t6t
Vidu3 99.6/0,4 0,4 C RAt tot
Vi du 4 99,6/0,4 0,4 D RAt tot
Vidu5s 99,1/0,9 0,9 A Tot
Vidu6 99,1/0,9 0,9 B Tét
Vidu7 99.1/0,9 0,9 C Tét
Vidu8 99,1/0,9 0,9 D Tot
Vi du so

94,0/6,0 6,0 A Kém
sanh 1
Vi du so

94,0/6,0 6,0 B Kém
sanh 2
Vi du so

94,0/6,0 6,0 C Kém
sanh 3
Vi du so

94,0/6,0 6,0 D Kém
sanh 4
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Tir két qua duge thé hién trong bang 1, viée str dung chit xuc tac polyme hoa cé ty
16 khéi lugng dibutyltin diclorua so v&i monobutyltin triclorua 99,0/1,0 dén 100,0/0,0 c6

kha nang ngén chédn xdy ra duong gon.
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YEU CAU BAO HQ

1. Ché phém dung cho vt liéu quang hoc, ché phim nay bao gdm:

chit xic tac polyme hoa cé ty 1¢ khéi lwong dibutyltin diélorua so voéi
monobutyltin triclorua la tr 99,0/1,0 dén 100,0/0,0 va chtra dibutyltin diclorua 1a 99,0%
theo khdi lwong hoic nhidu hon nhung khéng qua 99,99% theo khdi lwong va
monobutyltin triclorua 1a 0,01% theo khdi lugng hodc nhiéu hon nhung khéng qua 1,0%
theo khéi lugng;

hop chét polythiol;

hop chit polyiso(thio)xyanat; va

este cua axit phosphat,

trong d6 hop chat polythiol 14 it nhit mét hop chit dwgc chon tir nhém bao gdm:
1,2-bis[(2-mercaptoetyl)thio]-3-mercaptopropan;  bis(mercaptometyl)-3,6,9-trithia-1,11-
undecandithiol; pentaerythritol tetrakis(3-mercaptopropionat); bis(mercaptometyl)sulfua;
1,3-bis(mercaptometyl)benzen; va 1,1,3,3-tetrakis(mercaptometylthio)propan, va

trong d6 hop chét polythiol va hop chit polyiso(thio)xyanat dwoc sir dung véi ty 18
nhém SH/nhém NCO(NCS) nim trong khoang tir 0,8 dén 1,3.

2. Ché pham diung cho vat lidu quang hoc theo diém 1, trong d6 hop chét
polyiso(thio)xyanat 1a it nhit mot hop chat duwoc chon tir nhém bao gdm: 2,5-
bis(isoxyanatometyl)-bixyclo[2.2.1]heptan; 2,6-bis(isoxyanatometyl)-bixyclo[2.2.1]heptan;
bis(isoxyanatometyl)xyclohexan; dixyclohexylmetan diisoxyanat; isophoron diisoxyanat;

1,3-bis(isoxyanatometyl)benzen; va a,,a,0’,0’-tetrametylxylylen diisoxyanat.

3. Vit lidu quang hoc thu duoc bang cach polyme hoa ché phim ding cho vt liéu quang

hoc theo diém 1.

4. Vit lidu quang hoc theo diém 3, trong d6 ché pham dung cho vit liéu quang hoc duogc

sau khi polyme hoa.
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