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(57) Sang ché dé cap dén che pham dung cho vt liéu quang hoc bao gém: hop chat

polythiol thoa man mot trong sO cac diéu kién tir i) dén iii) dudi day:

1) néng do cation amoni la tir 0,1 dén 150 pmol/kg,

i1) nong d6 anion thioxyanat 1a 0,1 dén 300 pmol/kg, va

iii) nong d6 cation amoni 1a tir 0,1 dén 150 pmol/kg, ndng do anion thioxyanat 1a tir 0,1

dén 300 pmol/kg, va hon nita san phém c6 ndng do ion cua cac cation amoni va cac anion

thioxyanat 1a tir 0,01 dén 15000 (umol/kg)?;

va hop chat polyepoxy va/hodc hop chat polyepisulfua cila no.
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Linh vy k§ thuét dwoc dé cap

Sang ché dé cap dén ché pham duing cho vat liéu quang hoc, v.v., va cu
thé 1a d& cap dén ché phdm ding cho vat liéu quang hoc thich hop cho vat li€u
quang hoc nhu thiu kinh 1am bing nhua, ling kinh, soi quang hoc, nén ghi
thong tin, by loc va chét két dinh quang hoc chéng han, dic biét 13 thdu kinh
b%xng nhya, v.v.. Cu thé hon, sang ché dé cap dén ché phim dung cho vat li€u
quang hoc c6 chira hop chit polythiol va hop chét polyepoxy va/hodc hop chét
polyepisulfua, v.v..

Tinh trang k§ thuit ciia sang ché

Vat li€u quang hoc dugc lam tir nhya nhe hon va it gion hon so véGi vat
liéu quang hoc dugc 1am tir vat liéu vo co, va c¢6 thé duge nhudm mau. Do do,
gan day, vat lidu quang hoc nay da dugc Uing dung nhanh va rong rii nhu thau
kinh deo mét va thau kinh camera chéng han.

Nhya dung 1am vat liéu quang hoc ¢6 hiéu qua cao hon di dugc yéu cau.
Cu thé, nhya dung lam vat lidu quang hoc c6 chi sé khuc xa cao hon, s6 Abbe
cao hon, ty trong thép hon, d6 bén chiu nhiét cao hon, v.v., da duqc yéu cau.
Pip lai yéu ciu nay, cic nhwa khac nhau ding 1am vt liéu quang hoc da dugc
phét trién va st dung.

Trong sb cac nhya nay, nhua thu duoc bing cach polyme hoa va luu héa
ché phim dung cho vat liéu quang hoc ¢ chua hop chét polythiol da dugc dé
xuét. Cac vi du vé nhya nay bao gdm céc nhua gbc polysulfua thu dugc bing
cich cho hop chét polythiol va hop chit polyepoxy va/hodc hop chét
polyepisulfua tham gia vao phan tng polyme héa nhur dugc thé hién trong céc
tai liéu sang ché 1 va 2. C4c nhya nay khong mau va trong subt va c6 chi sb
khtc xa cao, va c¢b do bén chéng va dép tdt, 41 luc nhudm, kha nang gia cong,
v.v.. Trong sb cac dic tinh nay, do trong sudt ciia nhua 1a can thiét dbi véi vat
liéu quang hoc. |

Tuy nhién, khi sdn xuét nhya cho céc vat liéu quang hoc, c6 thé gyradd



27013

tréng duc cho nhyua hodc vét li€éu quang hoc thu dugc béng cach polyme hda.
Trong truong hop st dung cho cac viat li€u quahg hoc, néu giy ra d6 tring duc
sau khi luu héa, thi tit ca ddu tré thanh cac san phim 13, gy ra su lﬁng phi 16n.
Do d6, k§ thuat du doan kha ning giy ra do tring duc sau khi luu hoa va danh
gi4 xem san phim 12 t6t hay kém truéc khi luu héa duge mong mudn.
Danh muc tai liéu trich din
CAc tai liéu sang ché
Tai liéu sang ché 1: Cong bb don yéu ciu clp patent Nhat Ban sb H10-298287
Tai liéu sang ché 2: Cong bb qubc té s6 WO89/10575
Ban chét k§ thuit cia sang ché
Vian & cin duoc giai quyét boi sang ché

Dé giai quyét cac van d& néu trén, sang ché dé xuét ché phim dung cho
vét liéu quang hoc c6 chira hop chit polythiol, trong d6 kha niing gay ra do tring
duc trong nhwa sau khi polyme héa va Iuu héa c6 thé duge du doan va danh gia
va c6 thé danh gia xem san phdm t&t hay x4u, v.v..
Phuong tién dé giai quyét van dé

Céc tac gia sang ché da tap trung vao ndng dod cation amoni, ndng dd
anion thioxyanat va san phdm cé ndng d6 ion cia cation amoni va anion
thioxyanat trong hop chit polythiol, va phét hién ra rng van d& néu trén c6 thé
dugc giai quyét boi ché phdm dung cho vit liéu quang hoc chira hop chét
polythiol théa man khoang tri sé cu thé cia ndng do cation amoni, ndng dd
anion thioxyanat va san phim c6 ndng do ion cia cation amoni va thioxyanat
anion.

Cu thé, sang ché dugc mb ta nhu sau:
<1> Ché phdm dung cho vt liéu quang hoc chira: hop chét polythiol théa man
diéu kién bat ky trong s céc diéu kién i) dén iii) duéi day:
i) hop chét c6 ndng d6 cation amoni tir 0,1 dn 150 pmol/kg,
ii) hop chit c6 ndng d6 anion thioxyanat tir 0,1 dén 300 pmol/kg, va

iii) hop chét c6 ndng do cation amoni tir 0,1 dén 150 pmol/kg va ndng do anion
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thioxyanat tir 0,1 dén 300 pmol/kg, san phim c6 ndng d6 cation amoni va ndng
do6 anion thioxyanat tir 0,01 dén 15000 (umol/kg)?;

va hop chit polyepoxy va/hoic hop chét polyepisulfua.

<2> Ché phim dung cho vat lidu quang hoc theo muc <1>, trong d6 hop chét
polythiol it nhit 1a mét hop chét dwoc chon tir nhém bao gdm pentaerytritol
tetrakis(3-mercaptopropionat), 1,2-bis[(2-mercaptoetyl)thio]-3-mercaptopropan,
bis(mercaptometyl)-3,6,9-trithia-1,11-undecandithiol, bis(mercaptometyl) sulfua,
bis(mercaptoetyl) sulfua, 1,3-bis(mercaptometyl)benzen,
1,4-bis(mercaptometyl)benzen, 1,1,3,3-tetrakis(mercaptometylthio)propan va
2,5-bis(mercaptometyl)-1,4-dithian.

<3> Phuong phap san xuét ché phdm ding cﬁo vat liéu quang hoc bao gdm
budc tron hop chit polythiol thoa man diéu kién bat ky trong sb cac diéu kién tir
i) dén iii) dudi day:

i) hop chét c6 ndng dd cation amoni tir 0,1 dén 150 pmol/kg;

ii) hop chét c6 ndng do anion thioxyanat tir 0,1 dén 300 pmol/kg; va

iii) hop chit c6 ndng do cation amoni tir 0,1 dén 150 pmol/kg va ndng dd anion
thioxyanat tir 0,1 dén 300 pmol/kg, san phdm chira ndng d6 cation amoni va
ndng dd anion thioxyanat tir 0,01 dén 15000 (umol/kg)?;

v6i hop chét polyepoxy va/hoic hop chét polyepisulfua.

<4> Phuong phép san xuét ché phdm ding cho vat liéu quang hoc theo muc <3>,
trong d6 hop chit polythiol it nhit 1a mdt hop chét dugc chon tir nhém bao gdm
pentaerytritol tetrakis(3-mercaptopropionat),
1,2-bis[(2-mercaptoetyl)thio]-3-mercaptopropan,
bis(mercaptometyl)-3,6,9-trithia-1,11-undecandithiol, bis(mercaptometyl) sulfua,
bis(mercaptoetyl) sulfua, 1,3-bis(mercaptometyl)benzen,
1,4-bis(mercaptometyl)benzen, 1,1,3,3-tetrakis(mercaptometylthio)propan va
2,5-bis(mercaptometyl)-1,4-dithian.

<5> Vit liéu quang hoc thu duoc bing cach polyme héa ché phdm ding cho vat
liéu quang hoc theo muc <1> hodc <2>.

Hi€u qué cua sang ché
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Theo sang ché, c6 thé tao ra ché phidm ding cho vat liéu quang hoc chira
hop chit polythiol, v.v., trong d6 c6 thé du doan kha ning xuét hién do tréng duc
sau khi polyme héa va luu héa va danh gid xem san pham 1a t6t hay kém trudc
khi polyme héa va lru héa, ma diéu nay khé duoc thuc hién bing céc k§ thuat
thong thudng.

MO ta chi tiét sang ché

Hop chét polythiol dugc sir dung trong sdng ché khong bi gi¢i han mot
cach cu thé va dy di khi hop chét c6 it nhét hai nhém thiol trong mot phan ti,
nhung hop chit polythiol, ma duoc tao ra bing cach cho hop chét halogen hitu
co vi/hodic hop chét rugu phan tng véi thioure dé thu duoc mudi isothiouroni va
thily phan mudi isothiouroni trong céc diéu kién bazo, dugc dic biét wu tién sir
dung. Dé thu dugc hop chit polythiol véi cic Iwgng nhé ion thioxyanat va ion
amoni, vi du, t6i wu héa céc diéu kién trong quy trinh thuy phéan, quy trinh rira
va quy trinh chung cét, v.v. ¢6 thé dugc str dung. Dbi véi cac didu kién duge wu
tién hon, viéc thiét 1ap nhiét do cua quy trinh thiy phan & nhiét do 80°C hoic
cao hon vi/hoic rira bing axit manh (6N hoidc 16n hon) trong quy trinh rira
va/hoic tién hanh quy trinh rira sau quy trinh chung cét c¢6 thé dwugc st dung.
Ngay ca véi cac diéu kién dugc wu tién hon, viée rira bing axit manh (6N hoic
16n hon) va/hosc tién hanh quy trinh rira sau quy trinh chung cét c6 thé duoc st
dung. V& céc diéu kién duoc dic biét wu tién, viéc tién hanh quy trinh rira sau
quy trinh chung cét c6 thé duoc sir dung.

Céc vi du cu thé v& hop chét polythiol bao gdm: cac 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, thiomalat bis(2-mercaptoetyleste),
2,3-dimercapto-1-propanol(2-mercaptoaxetat),
2,3-dimercapto-1-propanol(3-mercaptopropionat), dietylenglycol
bis(2-mercaptoaxetat), dietylenglycol bis(3-mercaptopropionat),
1,2-dimercaptopropyl metyl ete, 2,3-dimercaptopropyl mety! ete,
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2,2-bis(mercaptometyl)-1,3-propandithiol, bis(2-mercaptoetyl)ete, etylenglycol
bis(2-mercaptoaxetat), etylenglycol bis(3-mercaptopropionat), trimetylolpropan
bis(2-mercaptoaxetat), trimetylolpropan bis(3-mercaptopropionat), pentaerytritol
tetrakis(2-mercaptoaxetat), pentaerytritol tetrakis(3-mercaptopropionat) va

tetrakis(mercaptometyl)metan;

Céc hop chit polythiol thom nhu 13 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 -trimercaptobénzen, 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-dithi01,
phenylmetan-1,1-dithiol va 2,4-di(p-mercaptophenyl)pentan;

Céc hop chét polythiol thom chira nguyén tir luru huynh ngoai nhém
mercapto, nhu 1a 1,2-bis(mercaptoetylthio)benzen,
1,3-bis(mercaptoetylthio)benzen, 1,4-bis(mercaptoetylthio)benzen,
1,2,3-tris(mercaptometylthio)benzen, 1,2,4-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 va céc
dan xuét ankyl hoa hat nhan ciia chiing;

Céc hop chét polythiol béo chira nguyén tir Iuru huynh ngoai nhém
mercapto, nhu 1a sulfua bis(mercaptometyl), 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,



27013

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, va céc este cta céc thioglycolat va cadc mercaptopropionat ciia ching;
Céc hop chét polythiol béo khac chira nguyén tir luu huynh va chit lién
két este ngoai mercapto, nhu 13 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-mercaptopropionat), 1,4-dithian-2,5-diol
bis(2-mercaptoaxetat), 1,4-dithian-2,5-diol bis(3-mercaptopropionat),
bis(2-mercaptoetyl)thiodiglycolat, bis(2-mercaptoetyl)thiodipropionat,
bis(2-mercaptoetyl)-4,4-thiodibutyrat, bis(2-mercaptoetyl)dithiodiglycolat,
bis(2-mercaptoetyl)dithiodipropionat, bis(2-mercaptoetyl)-4,4-dithiodibutyrat,
bis(2,3-dimercaptopropyl)thiodiglycolat,
bis(2,3-dimercaptopropyl)thiodipropionat,
bis(2,3-dimercaptopropyl)dithioglycolat va
bis(2,3-dimercaptopropyl)dithiodipropionat;
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Céc hop chét di vong chira nguyén tir lvu huynh ngoai mercapto, nhur 13
3,4-thiophendithiol va 2,5-dimercapto-1,3,4-thiadiazol;

Céc hop chit chira nhém hydroxy ngoai mercapto, nhur 13
2-mercaptoetanol, 3-mercapto-1,2-propandiol, glyxerin di(mercaptoaxetat),
1-hydroxy-4-mercaptoxyclohexan, 2,4-dimercaptophenol,
2-mercaptohydroquinon, 4-mercaptophenol, 3,4-dimercapto-2-propanol,
1,3-dimercapto-2-propanol, 2,3-dimercapto-1-propanol,
1,2-dimercapto-1,3-butandiol, pentaerytritol tris(3-mercaptopropionat),
pentaerytritol mono(3-mercaptopriopionat), pentaerytritol
bis(3-mercaptopropionat), pentaerytritol tris(thioglycolat), dipentaerytritol
pentakis(3-mercaptopropionat), hydroxymetyl-tris(mercaptoetylthiometyl)metan
va 1-hydroxyetylthio-3-mercaptoetylthiobenzen;

Céc hop chét c6 khung dithioaxetal hoic dithioketal nhu 14
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,
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tetrakis(2,2-bis(mercaptometylthio)etyl)metan,
tetrakis(4,4-bis(mercaptometylthio)-2-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-dithiaheptyltio}-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, IO-tetrathiaundecah,
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-
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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-
mercaptometyltio-1,3-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 -ditﬁietan,
2-{3,4,8,9-tetrakis(mercaptometylthio)-11-mercapto-2,5,7,10-
tetrathiaundexylthio }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, va cac oligome cia chung;

Céc hop chit c6 khung este cua orthotrithioformic nhu 12
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,
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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, va cac oligome cia
chung; va

Céc hop chét c6 khung este clia orthotetrathiocacbonic nhur 13
3,3’-di(mercaptometylthio)-1,5-dimercapto-2,4-dithiapentan,
2,2’-di(mercaptometylthio)-1,3-dithiaxyclopentan,
2,7-di(mercaptometyl)-1,4,5,9-tetrathiaspiro[4.4nonan va
3,9-dimercapto-1,5,7,11-tetrathiaspiro[5.5Jundecan, va céc oligome cua ching.

Luu y 13, hop chit polythiol khong bi giéi han & cac hop chét vi du néu
trén. Hon nita, cac hgp chét vi du néu trén c6 thé duge st dung riéng biét, hodc
hai hodc nhiéu trong s6 cic hop chét nay c6 thé duge st dung két hop.

Trong sb cac hop chit vi du néu trén, pen.taerytritol
tetrakis(3-mercaptopropionat), 1,2-bis[(2-mercaptoetyl)thio]-3-mercaptopropan,
bis(mercaptometyl)-3,6,9-trithia-1,11-undecandithiol, bis(mercaptometyl) sulfua,
bis(mercaptoetyl) sulfua, 1,3-bis(mercaptometyl)benzen,
1,4-bis(mercaptometyl)benzen, 1,1,3,3-tetrakis(mercaptometylthio)propan va

2,5-bis(mercaptometyl)-1,4-dithian 1a dugc uu ti€n sir dung.
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Theo séng ché, ndng d6 cation amoni trdng hop chét polythiol thu duoc
bang cach tron diy du hop chit polythiol v6i nude tinh khiét c6 khudy dé chiét
tach cation amoni dugc chira trong hop chét polythiol vao 16p nudc, va sau d6
tién hanh do bing cach st dung phép sic ky ion. Theo sang ché, hop chét
polythiol, ma c6 ndng dd cation amoni tir 0,1 dén 150 pmol/kg, 1a dugc uu ti€n
str dung. Nong d6 cation amoni t6t hon nita 1a tir 0,1 dén 100 pmol/kg, va tham
chi tot hon nita 13 tir 0,1 dén 50 pmol/kg.

Néu ndng d6 cation amoni ma 16n hon 150 pmol/kg, trong nhiéu trudng
hop, thi su tréng duc xuét hién trong vat liéu quang hoc sau khi polyme héa va
Iwu héa, va vét liéu quang hoc nay 1a khéng thé st dung dwoc. Theo d6, bing
cach do ndng d6 cation amoni trong hop chét polythiol, kha ning xuét hién d
tring duc nhiéu hay it trong nhya thu duogc c6 thé du dodn duoc va danh gia
dugc ma khéng can phai tién hanh qua trinh polyme héa va luu héa, va cé thé
d4nh gia xem hop chét polythiol c¢6 thé duoc sir dung trong ché phidm nhya ding
cho vt liéu quang hoc hay khéng. Tri sé ciia ndng d6 cation amoni trong hop
chét polythiol cang thip, thi ty 18 xay ra d6 tréng duc cang thap. Tuy nhién, xét
vé su tiét kiém chi phi trong quy trinh 1am sach, v.v., thi 1 da néu ndng do
cation amoni la 0,1 pmol/kg hodc cao hon.

Theo sing ché, ndng d6 anion thioxyanat trong hop chat polythiol dat
dugc bing cch tron déu hop chét polythiol véi nude tinh khiét c6 khudy dé
chiét ra anion thioxyanat c6 trong hop chét polythiol vao trong 16p nuéc va sau
d6 do ndng d6 anion thioxyanat dwa vao su tao mau cta chdt phirc sat
(I1I)-thioxyanat dugc tao ra nhd phan tmg véi cac ion sit (III). Theo sang ché,
hop chit polythiol, ma c6 ndng d anion thioxyanat tir 0,1 dén 300 pmol/kg, 1a
dugc uvu tién st dung. Nong do anion thioxyanat t5t hon nita 1a tir 0,1 dén 150
umol/kg, va tham chi t5t hon nira 13 tir 0,1 dén 100 pmol/kg. Tri s6 ndng dd
anion thioxyanat trong hop chét polythiol cang thép, thi ty 1& xuét hién do tréng
duc cang thip. Tuy nhién, xét v& hidu qua kinh té trong quy trinh 1am sach, v.v.,
thi 12 du néu ndng do anion thioxyanat bang 0,1 pmol/kg hoic cao hon.

Néu ndng d6 anion thioxyanat ma 16n hon 300 pmol/kg, trong nhiéu

trudng hop, thi d6 tréng duc xay ra trong vat liéu quang hoc sau khi polyme héa
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va hru héa, va vat liéu quang hoc nay khong thé sir dung duogc. Theo do, bing
cach do ndng dd anion thioxyanat trong hop chit polythiol, kha ning xuét hién
d6 tring duc nhiéu hoic it trong nhyra thu dwoc c¢6 thé du doan duoc va danh gia
dwgc ma khong can tién hanh qua trinh polyme héa va luu héa, va c6 thé danh
gid xem hop chét polythiol ¢ thé dugc sir dung trong hop chét nhya ding cho
vat liéu quang hoc hay khong.

Theo sang ché, san phim c6 ndng d6 ion chira cation amoni va anion
thioxyanat c6 trong hop chit polythiol thu dugc bing cach tinh toan san phim
chira ndng d6 cation amoni va ndng d6 anion thioxyanat dugc do bing cach sit
dung céc phuong phap néu trén. Hop chét polythiol, ma c¢6 ndng d6 ion tir 0,01
dén 15000 (umol/kg)? 13 dugc wu tién st dung. San phim c6 ndng dd ion tét
hon nita 13 tir 0,01 dén 7500 (umol/kg)? thdm chi 6t hon nira 1a tir 0,01 dén
5000 (umol/kg)?, va dic biét tot hon 14 tir 0,01 dén 2000 (umol/kg)?.

Néu san phim c6 ndng do ion chira cation amoni va anion thioxyanat
dugc chira trong hop chét polythiol ma 16n hon 15000 (umol/kg)?, trong nhiéu
treong hop, thi do tréng duc xay ra trong vat liéu quang hoc sau khi polyme héa
va Iuu héa, va vat liéu quang hoc nay khong thé sir dung dugc. Theo d6, bing
cach tinh toan san phdm c6 ndng dd ion chira cation amoni va anion thioxyanat
dugc chira trong hop chét polythiol, kha ning xut hién do tring duc nhiéu hozic
it & nhya thu duoc c6 thé duoc du doan va danh gid ma khong can tién hanh qué
trinh polyme héa va luu hoda, va c6 thé danh gia xem hop chét polythiol c6 thé
dugc str dung trong hop chét nhua ding cho vat liéu quang hoc hay khéng.

Theo sang ché, ché phdm dung cho vt liéu quang hoc chira hop chit
polythiol 14 hop phin c6 thé polyme héa dugce chira hop chét polythiol va hop
chét polyepoxy va/hoic hop chét polyepisulfua dé thu dugc nhua gbe polysulfua.
Luong hop chét polythiol dugc bd sung theo sang ché khong bi gidi han, nhung
t6t hon 13 tir 1 dén 50 phin khéi luong, t5t hon nira 13 tir 1 dén 40 phéan khéi
luong, tham chi t5t hon nita 13 tir 1 dén 30 phan khéi luong, va t6t nhat 1a tir 1
dén 20 phan khéi lwong trrong tmg véi 100 phan khéi luong cua tdng lwong ché
phim ding cho vat liéu quang hoc.

Theo sang ché, hop chét polyepoxy va/hoic hop chit polyepisulfua duoc
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str dung cho hop phin c6 thé polyme héa dugc c6 chira hop chét polythiol va
hop chét polyepoxy va/hodic hop chét polyepisulfua dé thu dwoc nhwa gbe
polysulfua khong bi gi6i han mot cach cu thé, va hop chét c6 it nhit hai nhém
epoxy trong mdt phén tir, hop chit c6 it nhat hai. nhém episulfua trong mot phan
ttr va hop chét c6 it nhit m6t nhém epoxy va it nhit mot nhém episulfua trong
mdt phan tr c6 thé duge sir dung.

Céc vi du cu thé v& hop chét polyepoxy c6 it nhit hai nhém epoxy trong
mdt phan tir bao gdm bisphenol F diglyxidyl ete, bis(B-epoxypropyl)sulfua,
bis(B-epoxypropyl)disulfua, bis(B-epoxypropyl)trisulfua,
bis(B-epoxypropylthio)metan, 1,2-bis(B-epoxypropylthio)etan,
1,3-bis(B-epoxypropylthio)propan, 1,2-bis(B-epoxypropylthio)propan,
1-(B-epoxypropylthio)-2-(B-epoxypropylthiometyl)propan,
1,4-bis(B-epoxypropylthio)butan, 1,3-bis(B-epoxypropylthio)butan,
1-(B-epoxypropylthio)-3-(B-epoxypropylthiometyl)butan,
1,5-bis(B-epoxypropylthio)pentan,
1-(B-epoxypropylthio)-4-(B-epoxypropylthiometyl)pentan,
1,6-bis(B-epoxypropylthio)hexan,
1-(B-epoxypropylthio)-5-(B-epoxypropylthiometyl)hexan,
1-(B-epoxypropylthio)-2-[(2-B-epoxypropylthioetyl)thio]etan,
1-(B-epoxypropylthio)-2-[[2-(2-B-epoxypropylthioetyl)thioetyl]thio]etan,
tetrakis(B-epoxypropylthiometyl)metan,
1,1,1-tris(B-epoxypropylthiometyl)propan,
1,5-bis(B-epoxypropylthio)-2-(B-epoxypropylthiometyl)-3-thiapentan,
1,5-bis(B-epoxypropylthio)-2,4-bis(B-epoxypropylthiometyl)-3-thiapentan,
1-(B-epoxypropylthio)-2,2-bis(B-epoxypropylthiometyl)-4-thiahexan,
1,5,6-tris(B-epoxypropylthio)-4-(B-epoxypropylthiometyl)-3-thiahexan,
1,8-bis(B-epoxypropylthio)-4-(B-epoxypropylthiometyl)-3,6-dithiaoctan,
1,8-bis(B-epoxypropylthio)-4,5-bis(B-epoxypropylthiometyl)-3,6-dithiaoctan,
1,8-bis(B-epoxypropylthio)-4,4-bis(B-epoxypropylthiometyl)-3,6-dithiaoctan,
1,8-bis(B-epoxypropylthio)-2,4,5-tris(B-epoxypropylthiometyl)-3,6-dithiaoctan,
1,8-bis(B-epoxypropylthio)-2,5-bis(B-epoxypropylthiometyl)-3,6-dithiaoctan,
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1,9-bis(B-epoxypropylthio)-5-(B-epoxypropylthiometyl)-5-[(2-B-
epoxypropylthioetyl)thiometyl]-3,7-dithianonan,
1,10-bis(B-epoxypropylthio)-5,6-bis[(2-B-epoxypropylthioetyl)thio]-3,6,9-
trithiadecan, |
1,11-bis(B-epoxypropylthio)-4,8-bis(B-epoxypropylthiometyl)-3,6,9-
trithiaundecan,
1,11-bis(B-epoxypropylthio)-5,7-bis(B-epoxypropylthiometyl)-3,6,9-
trithiaundecan,

1,11-bis(B-epithiopropylthio)-5,7- [(2-B-epoxyprdpylthioetyl)thiometyl] -3,6,9-
trithiaundecan,
1,11-bis(B-epoxypropylthio)-4,7-bis(B-epoxypropylthiometyl)-3,6,9-
trithiaundecan,

tetra[2-(B-epoxypropylthio)axetylmetylJmetan,
1,1,1-tri[2-(B-epoxypropylthio)axetylmetyl]propan,
tetra[2-(B-epoxypropylthiometyl)axetylmetyl]metan,
1,1,1-tri[2-(B-epoxypropylthiometyl)axetylmetyl]propan,
bis(5,6-epoxy-3-thiahexyl)telurua,
2,3-bis(6,7-epoxy-1-telura-4-thiaheptyl)-1-(3,4-epoxy-1-thiabutyl)propan,
1,1,3,3-tetrakis(4,5-epoxy-2-thiapentyl)-2-telurapropan,
bis(4,5-epoxy-2-thiapentyl)-3,6,9-triteleraundecan-1,11-bis(3,4-epoxy-1-
thiabutyl),

1,4-bis(3,4-epoxy-1-thiabutyl)-2,3-bis(6,7-epoxy- 1-telura-4-thiaheptyl)butan,
tris(4,5-epoxy-2-thiapentyl)-3-telura-6-thiaoctan-1,8-bis(3,4-epoxy-1-thiabutyl),
1,3- hodc 1,4-bis(B-epoxypropylthio)xyclohexan,

1,3- hodc 1,4-bis(B-epoxypropylthiometyl)xyclohexan,
bis[4-(B-epoxypropylthio)xyclohexyl|metan,
2,2-bis[4-(B-epoxypropylthio)xyclohexyl]propan,
bis[4-(B-epoxypropylthio)xyclohexyl]sulfua,
2,5-bis(B-epoxypropylthiometyl)-1,4-dithian va
2,5-bis(B-epoxypropylthioetylthiometyl)-1,4-dithian.

Luru ¥ 13, hop chét epoxy khong bi gi6i han & cic hop chét vi du néu trén.
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Hon nita, cic hop chét vi du néu trén c6 thé duoc st dung riéng biét, hoic hai
hodc nhiéu trong s& cac hop chét nay c6 thé duogc sir dung két hop.

Trong s6 céc hop chit vi du néu trén, dugc wu tién st dung 14 cic hop
chit epoxy c6 2 nhém epoxy trong phan tir nhu 14 bisphenol F diglyxidyl ete,
bis(B-epoxypropyl)sulfua, bis(B-epoxypropyl)disulfua,
bis(B-epoxypropylthio)metan, 1,2-bis(B-epoxypropylthio)etan,
1,3-bis(B-epoxypropylthio)propan va 1,4-bis(B-epoxypropylthio)butan. Trong sb
cac hop chét nay, bis(B-epoxypropyl)sulfua va/hoic bis(B-epoxypropyl)disulfua
dugc uvu tién st dung hon, va bis(B-epoxypropyl)sulfua dugc dic biét wu tién st
dung.

Céc vi du cu thé vé& hop chét polyepisulfua c6 it nhit hai nhém episulfua
trong mot phan tir bao gdm bis(B-epithiopropyl)sulfua,
bis(B-epithiopropyl)disulfua, bis(B-epithiopropyl)trisulﬁla,
bis(B-epithiopropylthio)metan, 1,2-bis(B-epithiopropylthio)etan,
1,3-bis(B-epithiopropylthio)propan, 1,2-bis(B-epithiopropylthio)propan,
1-(B-epithiopropylthio)-2-(B-epithiopropylthiometyl)propan,
1,4-bis(B-epithiopropylthio)butan, 1,3-bis(B-epithiopropylthio)butan,
1-(B-epithiopropylthio)-3-(B-epithiopropylthiometyl)butan,
1,5-bis(B-epithiopropylthio)pentan,
1-(B-epithiopropylthio)-4-(B-epithiopropylthiometyl)pentan,
1,6-bis(B-epithiopropylthio)hexan,
1-(B-epithiopropylthio)-5-(B-epithiopropylthiometyl)hexan,
1-(B-epithiopropylthio)-2-[(2-B-epithiopropylthioetyl)thio]etan,
1-(B-epithiopropylthio)-2-[[2-(2-B-epithiopropylthioetyl)thioetylJthio]etan,
tetrakis(B-epithiopropylthiometyl)metan,
1,1,1-tris(B-epithiopropylthiometyl)propan,
1,5-bis(B-epithiopropylthio)-2-(B-epithiopropylthiometyl)-3-thiapentan,
1,5-bis(B-epithiopropylthio)-2,4-bis(B-epithiopropylthiometyl)-3-thiapentan,
1-(B-epithiopropylthio)-2,2-bis(B-epithiopropylthiometyl)-4-thiahexan,
1,5,6-tris(B-epithiopropylthio)-4-(B-epithiopropylthiometyl)-3-thiahexan,
1,8-bis(B-epithiopropylthio)-4-(B-epithiopropylthiometyl)-3,6-dithiaoctan,
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1,8-bis(B-epithiopropylthio)-4,5-bis(B-epithiopropylthiometyl)-3,6-dithiaoctan,
1,8-bis(B-epithiopropylthio)-4,4-bis(B-epithiopropylthiometyl)-3,6-dithiaoctan,
1,8-bis(B-epithiopropylthio)-2,4,5-tris(B-epithiopropylthiometyl)-3,6-dithiaoctan,
1,8-bis(B-epithiopropylthio)-2,5-bis(B-epithiopropylthiometyl)-3,6-dithiaoctan,
1,9-bis(B-epithiopropylthio)-5-(B-epithiopropylthiometyl)-5-[(2-B-
epithiopropylthioetyl)thiometyl]-3,7-dithianonan,
1,10-bis(B-epithiopropylthio)-5,6-bis[(2-B-epithiopropylthioetyl)thio]-3,6,9-
trithiadecan,
1,11-bis(B-epithiopropylthio)-4,8-bis(B-epithiopropylthiometyl)-3,6,9-
trithiaundecan,
1,11-bis(B-epithiopropylthio)-5,7-bis(B-epithiopropylthiometyl)-3,6,9-
trithiaundecan,
1,11-bis(B-epithiopropylthio)-5,7-[(2-B-epithiopropylthioetyl)thiometyl]-3,6,9-
trithiaundecan,
1,11-bis(B-epithiopropylthio)-4,7-bis(B-epithiopropylthiometyl)-3,6,9-
trithiaundecan, tetra[2-(B-epithiopropylthio)axetylmetyl]metan,
1,1,1-tri[2-(B-epithiopropylthio)axetylmetyl]propan,
tetra[2-(B-epithiopropylthiometyl)axetylmetylJmetan,
1,1,1-tri[2-(B-epithiopropylthiometyl)axetylmetyl]propan,
bis(5,6-epithio-3-thiahexyl)telurua,
2,3-bis(6,7-epithio-1-telura-4-thiaheptyl)-1-(3,4-epithio-1-thiabutyl)propan,
1,1,3,3-tetrakis(4,5-epithio-2-thiapentyl)-2-telurapropan,
bis(4,5-epithio-2-thiapentyl)-3,6,9-triteleraundecan-1,11-bis(3,4-epithio-1-
thiabutyl),
1,4-bis(3,4-epithio-1-thiabutyl)-2,3-bis(6,7-epithio-1-telura-4-thiaheptyl)butan,
tris(4,5-epithio-2-thiapentyl)-3-telura-6-thiaoctan-1,8-bis(3,4-epithio-1-thiabutyl),
1,3- hodc 1,4-bis(B-epithiopropylthio)xyclohexan,

1,3- hodc 1,4-bis(B-epithiopropylthiometyl)xyclohexan,
bis[4-(B-epithiopropylthio)xyclohexylJmetan,
2,2-bis[4-(B-epithiopropylthio)xyclohexyl]propan,
bis[4-(B-epithiopropylthio)xyclohexyl]sulfua,
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2,5-bis(B-epithiopropylthiometyl)-1,4-dithian va
2,5-bis(B-epithiopropylthioetylthiometyl)-1 ,4-dithian.

Luu ¥ 13, hop chét episulfua khéng bi giéi han & cac hop chét vi du néu
trén. Hon nita, cac hop chit vi du néu trén c6 thé duge st dung riéng biét, hodc
hai hozc nhiéu trong s6 cac hop chit nay c6 thé dugc st dung két hop.

Trong s cac hop chét vi du néu trén, cac hop chét episulfua c¢6 2 nhém
episulfua trong phéan tir nhu 12 bis(B-epithiopropyl)sulfua,
bis(B-epithiopropyl)disulfua, bis(B-epithiopropylthio)metan,
1,2-bis(B-epithiopropylthio)etan, 1,3-bis(B-epithiopropylthio)propan va
1,4-bis(B-epithiopropylthio)butan duogc wu tién sir dung. Trong s cac hop chit
nay, bis(B-epithiopropyl)sulfua va/hodc bis(B-epithiopropyl)disulfua dugc vu
tién st dung hon, va bis(B-epithiopropyl)sulfua dugc dic biét wu tién st dung.

Céc vi du cu thé v& hop chit c6 it nhit mot nhém epoxy va it nhét mot
nhém episulfua trong mét phan tir bao gdm hop chit thu dugc bang cach thé mot
phin ciia cdc nhém epoxy clia hop chét polyepoxy néu trén bing cach cic nhém
episulfua. Cac hop chét nay c6 thé dwoc sir dung riéng biét, hoic hai hoc nhidu
trong s6 cac hop chét nay cé thé duogc str dung két hop. Ngoai ra, cac hop chét
nay c6 thé dugc sir dung bang cach dugc tron véi hop chét polyepoxy néu trén
va/hogic hop chét polyepisulfua.

Lién quan dén ty 1& giita hop chét polythiol va hop chit polyepoxy
va/hoidc hop chét polyepisulfua duge st dung, nhém SH/(nhém epoxy + (nhém
episulfua) thudng tir 0,01 dén 0,55, t6t hon 1a tir 0,02 dén 0,3, va tét hon nira 1a
tir 0,02 dén 0,2. Néu nhém SH/(nhém epoxy + (nhém episulfua) ma nhé hon
0,01, thi d6 bén chéng héa vang do nhiét ctia nhwa gdc polysulfua thu dugc bing
cach polyme héa va luu héa cb thé dugc giam mot cach dang ké. Néu nhém
SH/(nhém epoxy + (nhém episulfua) ma 16n hon 0,5, thi d6 bén chiu nhiét ca
nhua gbc polysulfua thu duoc bing cach polyme héa va lwu hoa cé thé duoc
giam mdt cach dang ké.

Chéc chén ring c6 thé bd sung cac hop chét tiiy ¥ nhu chét xtc tac, chét
nha khuon bén trong, chét ha?'lp thuy tia cuc tim va chit nhudém mau chﬁng han vao

ché phdm dung cho vt liéu quang hoc theo séng ché theo nhu ciu nang cao hon
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nita tinh thuc tién ctia vat liéu thu duoc.

Theo séng ché, dé 1am chét xtic tac polyme héa va luu héa ché pham
ding cho vt liéu quang hoc chira hop chét polythiol va hop chét polyepoxy
va/hodic hop chit polyepisulfua d& thu dwoc nhua gbc polysulfua, chit xuc tac
polyme hoéa vong episulfua di biét duoc st dung ma khong c6 gi6i han cu thé,
va cac vi du vé chiing bao gdm céc amin, cic phosphin, cic mudi amoni bac bén
va mudi phosphoni béc bbn. Lugng chét xtc tdc polyme hoa dugc bd sung
khong thé dugc xdc dinh mot cach dit khoat béi vi nd thay dbi phu thudc vao
cac hop chat cta hop phin nay, ty 1é tron va phuong phap polyme hoda va luu
héa, nhung hrong thudng tir 0,001% khdi lrong dén 5% khdi lugng, tét hon la
tir 0,002% khdi lwong dén 4% khdi luong, va t6t nhét 13 0,005% khéi lugng dén
3% khéi lwong twong ting véi tdng lwong ché phim dung cho vt lidu quang hoc.
Néu hrong chit xuc tic polyme hoéa dugc bd sung ma 16n hon 5% khéi luong,
thi chi sb khiic xa va d bén chju nhiét ciia san pham lwu héa c6 thé bj giam va
san phdm lyu héa c6 thé dugc tao mau. Néu luong ma nhé hon 0,001% khdi
luong, thi hop phin c6 thé duge luu héa khéng‘dﬁy du, gdy ra khong tinh chiu
nhiét khong du.

Hon nita, tai thoi diém polyme hoa va huu héa, dé kéo dai tudi tho, thi sy
phan tan nhiét dwoc tao ra bing cach polyme hoa, v.v., tic nhan cai bién qua
trinh polyme héa cé thé dugc bd sung theo nhu cau. Cac vi du vé tac nhan cai
bién qué trinh polyme hoéa bao gdm cac halogenua ciia silic, germani, thiéc va
antimon. Céc clorua cua silic, germani, thiéc va antimon dugc uvu tién sit dung,
va c4c clorua cia germani, thiéc va antimon, ma c6 nhém alkyl dugc wu tién st
dung hon. Cac vi du cu thé vé tac nhan cai bién qu4 trinh polyme héa bao gbm
dibutyl-thiéc diclorua, butyl-thiéc triclorua, dioctyl-thiéc diclorua, octyl-thiéc
triclorua, dibutyldiclogermani, butyltriclogermani, diphenyldiclogermani,
phenyltriclogermani va triphenylantimon diclorua 13 dwgc wu tién sir dung nhét.
Céc tac nhan cai bién qua trinh polyme héa nay c6 thé dugc sir dung riéng biét,
ho#ic hai hodc nhiéu trong sé cac hop chit ndy c6 thé duoc sir dung két hop.
Luong tac nhan cai bién qua trinh polyme héa duoc bd sung 1 tir 0,001 dén 5%
khdi lwong, t6t hon 1a tir 0,002 dén 5% khéi luong, va t6t hon nita 1a tir 0,005
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dén 3% khéi lugng trong tmg véi tdng lwong ché phdm dung cho vat li€u quang
hoc.

Néu ché phdm ding cho vét liéu quang hoc theo sang ché khéng dé thao
ra khéi khuon sau khi polyme héa, thi c6 thé sir dung hodic bd sung chét nha
khudn bén ngoai va/hoic bén trong di biét dé ning cao kha ning théo san phdm
Iuu hoéa thu duoc ra khéi khudn. Céc vi du vé chit nha khuén bao gdm céc chét
hoat déng bé mit khong ion gbc flo, cic chit hoat dong bé mit khéng ion gbc
silic, cdc este phosphat, cic este phosphat axit, cic este phosphat axit kiéu
oxyalkylen, céc mudi kim loai kiém cia céc este phosphat axit, cac mudi kim
loai kiém ctia c4c este phosphat axit kiéu oxyalkylen, cac mudi kim loai cia axit
béo cao hon, céc este axit béo cao hon, parafin, sap, cac amit béo cao, cic rugu
béo cao, cac polysiloxan va cic san phdm cong etylen oxit amin béo. Cac hop
chat nay c6 thé duoc sir dung riéng biét, hodc hai hodc nhiéu trong sb cac hop
chit nay c6 thé dugc st dung két hop. Luong chit nha khuén dwoc bd sung
thudng 13 tir 0,0001 dén 5% khéi lugng ciia tdng luong ché phim ding cho vat
liéu quang hoc.

Céc vi du vu tién vé chét hp thuy tia cuc tim duge bd sung vao ché phdm

ding cho vét liéu quang hoc theo sang ché bao gdm céc hop chét gbc
benzotriazol. Cac vi du cu thé vé& cac hop chét dugc dic bi€t uu tién bao gbdm
2-(2-hydroxy-5-metylphenyl)-2H-benzotriazol,
5-cloro-2-(3,5-di-tert-butyl-2-hydroxyphenyl)-2H-benzotriazol,
2-(3 -tert-butyl-2-hjdroxy-5-metylphenyl)-S-cloro-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. Cac hop chét nay c6 thé
dugc st dung riéng biét, hodc hai hoic nhiéu trong s6 cac hop chit ndy c6 thé
duoc sir dung két hop. Lugng chit hép thu tia cuc tim duoc bd sung thudng tir
0,01 dén 10% khéi luong cua tdng lugng ché phim ding cho vat liéu quang hoc.

Céc vi du wu tién vé chit héa xanh dugc bd sung vao ché phdm dung cho

vét lidu quang hoc theo sang ché bao gdm cac hop chét gbc antraquinon. Cac
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hop chét nay cé thé dugc sir dung riéng biét, hodc hai hodc nhiéu trong sb cac
hop chét nay c6 thé duge sir dung két hop. Luong chét hoa xanh duoc bd sung
thudng 1a tir 0,0001 dén 5% khdi lugng clia tong lugng ché phim ding cho vat
liéu quang hoc.

Theo sang ché, vét liéu quang hoc dugc 1am tir nhwa gbe polysulfua thu
dwoc bang cach polyme hoéa va luu héa ché phdm dung cho vt liéu quang hoc
c¢6 chira hop chét polythiol thudng duoc san xuét bing cach diic va polyme héa.
Cu thé, hop chit polythiol dugc trdn véi hop chét polyepoxy va/hodic hop chét
polyepisulfua. H3n hop thu dwge (hgp phan ding cho céc vét liéu quang hoc)
duogc tién hanh khir bot bing phuong phap thich hop theo nhu cu, va sau d6
dugc phun vao trong khudn dic dbi véi cac vat liéu quang hoc va thudng dugc
1am néng dan dén tir nhiét d6 thip t6i nhiét d6 cao dé dugc polyme héa. Sau do,
n6 dugc nha ra khédi khudn dic, nhd d6 thu dugce vat li€éu quang hoc.

Theo séng ché, ché phdm dung cho v4t lidu quang hoc t&t hon 13 dugc
tién hanh xtr 1y khir khi truéc khi duge bom vao trong khuén dic dung cho céc
vét liu quang hoc. Qua trinh xir Iy khir khi duoc tién hanh duédi ap suét giam
trude, trong hodc sau khi tron hop chét ma c6 thé phan tmg v6i mot phan hoic
tht ca cac hop chét cia ché phdm nay, chét xic tac polyme héa va phu gia. Tét
hon 13, viée xir 1y khir khi dugc tién hanh duéi ap suét giam trong hoic sau khi
tron. Cac diéu kién xir ly 14 nhu sau: dudi ap suét giam tir 0,001 dén 50 torr; tir 1
phit dén 24 gid; va tir 0°C dén 100°C. Mirc d6 giam 4p suét tSt hon 1a tir 0,005
dén 25 torr, va t6t hon nira 14 tir 0,01 dén 10 torr. Mirc d6 giam &p suét c6 thé
duoc thay dbi trong cic pham vi nay. Thoi gian khir khi t6t hon 14 tir 5 phiit dén
18 gid, va tt hon nita 13 tir 10 phit dén 12 gid. Nhiét do tai thoi diém khir khi
t6t hon 13 tir 5 dén 80°C, 6t hon nita 1 tir 10 dn 60°C, va nhiét d6 c6 thé dugc
thay ddi trong céc pham vi ndy. Hoat dong 1am méi lai m3t phan céch cta hop
phin nhua bing cach khudy, thdi khi, sy dao dong gay ra bdi séng siéu 4m hoic
séng twong tur trong qua trinh xir 1y khtr khi t6t hon 13 ¢6 lién quan dén viéc lam
tang hi€éu qua khir khi. |

Ngoai ra, t6t hon 13 loc céc tap chét va cac chét tuong tu ra khéi ché

phim duing cho vit liéu quang hoc vi/hoic cic nguyén lidu thd twong Gng trude
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khi tron duoc 1am sach bing céch sir dung bd loc c6 dudng kinh 15 tir 0,05 dén
10pm dé tiép tuc nang cao chét lrong ctia vét liéu quang hoc theo sang ché.

Ché phim ding cho vat liéu quang hoc sau phéan Ung va qua trinh xir ly
néu trén dugc phun vao trong khudn 1am bing thuty tinh hoic kim loai, va phan
ng polyme hoéa va lru héa dugc thic diy bing cach gia nhiét hoic chiéu xa
bang tia ning luong kich hoat nhu 4nh sang tir ngoai chéng han, va sau do, san
phém thu dugc dugc thao ra khéi khudn. Vit li€u quang hoc dugc san xuét theo
cach nay. Ché phdm ding cho vt liéu quang hoc tét hon 14 dugc polyme héa va
duge luu héa bing cach gia nhiét dé san xuit vét liéu quang hoc. Trong trudng
hop nady, thoi gian luu héa 1a tir 0,1 dén 200 gio, thudong tir 1 dén 100 gid, va
nhiét d6 lwu héa tir -10 dén 160°C, thudng tir 0 dén 140°C. Viéc polyme hoa co
thé dugc thyuc hién bang cach tién hanh budc gitt hop phan & nhiét do polyme
héa dinh trudce trong khodng thoi gian dinh trudce, budce ting nhiét 4o & tbc do tir
0,1°C dén 100°C/gidr va budc giam nhiét d6 & tdc do tir 0,1°C dén 100°C/gio,
hoic két hop céc budce ndy. Hon nita, trong phuong phép san xuét vat liéu quang
hoc theo séng ché, t6t hon 13 t6i san phdm luu hda & nhiét d6 tir 50 dén 150°C
trong thoi gian khoang tir 10 phiit dén 5 gior sau khi hoan thanh viéc polyme hoa
nham triét tiéu sy bién dang cua vat li€u quang hoc.

Nhua gbc polysulfua duoc san xuit bing phuong phap theo séng ché
khéc biét & chd cé d6 trong sudt tuyét voi va khong cé do tring duc, va con pha
mau tt. Theo d6, nhua dugc st dung thich hop lam vt liéu quang hoc ding cho
cac thu kinh, cic lang kinh, v.v.. Nhya duoc sit dung dac bi€t thich hgp cho cac
thau kinh nhu céc thau kinh deo mét va céc thau kinh camera.

Hon nita, vat li€u quang hoc cé thé duoc tién hanh cic qua trinh xir Iy
vét 1y va hoéa hoc nhu 13 danh béng bé mit, xir Iy khir tinh dién, xir 1y 16p phu
ctng, xtt 1y 16p pht khong phan chiéu, xtt Iy nhuém mau va xir Iy quang sic
nhidm chéng phan xa, tao ra d§ ciing cao, nang cao do bén mai mon, nang cao do
bén hoéa hoc, truyén cho cac dic tinh chéng swong mu, kha ning hop thoi trang
hodic céc tinh chét trong tyr theo nhu cau.

Vi du thyc hién sang ché

Sau day, sang ché s€ dugc md td mot cach cu th€ bang cac vi du thuc
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hién, nhung séang ché khéng bi gi6i han & céc vi du nay. Cac qué trinh danh gia
dwoc tién hanh theo céc cach duoc mé ta dudi day.
Nong d6 ctia cation amoni dwoc chira trong hop chét polythiol

50g hop chit polythiol va 50g nuéc tinh khiét dwoc cho vao lo thay tinh,
lo nay duoc déng kin khi, va sau d6 céc nguyén liéu duoc trén ddy da bing cach
khudy c6 str dung méay khudy. Sau d6, d& yén cho dén khi 16p hop chét polythiol
va 16p nuée tach ra khoi nhau mot cach hoan toan, ndng do cation amoni trong
16p nuéc duge do bing cach st dung phép séc'k}'f ion, va lugng cation amoni
(mol) chtra trén 1kg hop chit polythiol duge tinh toan dé thu dugc ndng do
cation amoni [NH4*].
Néng dd ctia anion thioxyanat dugc chira trong hop chét polythiol

50g hop chét polythiol va 50g nuée tinh khiét duge cho vao lo thity tinh,
lo duoc déng kin khi, va sau d6 cac nguyén liéu duogc tron diy du bing cach
khudy c6 st dung may khudy. Sau d6, dugc dé dimg cho dén khi 16p hop chét
polythiol va 16p nudc dugc tach khéi nhau mot cach hoan toan, ndng d6 anion
thioxyanat trong 16p nudc duge do bing cach st dung “méy do chét lugng nude
nhiéu théng s6 di dong PF-12” do cong ty MACHEREY-NAGEL san xuit va
“chét phan tmg ctia thioxyanat thir nghiém dng NANOCOLOR thir nghiém axit
thioxyanic 50” do cong ty MACHEREY-NAGEL san xuit, va lugng anion
thioxyanat (mol) chira trén 1kg hop chét polythiol duge tinh toan dé thu dwgc
ndng d6 anion thioxyanat [SCN].
San phdm c6 ndng do ion chira cation amoni va anion thioxyanat c6 trong hop
chit polythiol

San phdm chira ndng d6 cation amoni va ndng d6 anion thioxyanat dugc
do bing cach sir dung cac phwong phép néu trén, [NH4"] [SCN-] duoc tinh toan.
Do trong sudt (d6 tréng duc) clia nhua

Cé hogc khéng c6 dd tréng duc trong 'v@t liéu quang hoc (thdu kinh
quang hoc) dugc tao ra bing cich polyme héa ché phdm dung cho vt ligu
quang hoc dugc quan sat dudi dén huynh quang trong phong t6i. V& viéc nay,

100 thiu kinh quang hoc duoc san xuit, va viéc danh gia dugc thuc hién trén

-23-



27013

thang diém 5 diém dugc mo ta dudi day. A, B va C dugc coi la chép nhan duoc.
A: Trong sb 100 thu kinh quang hoc, khong cé. thau kinh quang hoc nao c¢6 do
tréng duc.

B: 1 hodic nhiéu hon 1 va it hon 3 trong s 100 thiu kinh quang hoc c¢6 d6 tring
duc.

C: 3 hoic nhiéu hon va it hon 5 trong s6 100 thau kinh quang hoc c¢6 do tring
duc.

D: 5 hoic nhiéu hon va it hon 10 trong s6 100 thdu kinh quang hoc c6 d6 tring
duc.

E: 10 ho#c nhiéu hon 10 trong s6 100 thiu kinh quang hoc c6 dd tréng duc.
Téng mau cua vat lidu quang hoc (tri s6 YI)

Vit li€u quang hoc & dang tAm det hinh tron (d0 day: 2,5mm, ¢: 60mm)
dugc san xuét va tri s§ YI ctia né duge do bﬁng cach sir dung mdy so mau quang
phd (Color Techno System Corporation, JS555).

Vé céac hop phén polythiol duge sir dung trong céc vi du va cac vi du so
sanh, san phim tdng hop tich hop hoic hop chét polythiol ¢ béan trén thi trudong
dugc st dung truc tiép, hodc san phém thu duoc b?mg cach cho hop chét
polythiol nady vao mdt hodc nhiéu k¥ thuat dugc chon tir cac k¥ thuat rra b%mg
nudc, ria bﬁng axit, lam sach b?mg cach chung cét, v.v. dé lam giam néng do
cation amoni va néng dd anion thioxyanat dugc st dung. Hon nita, hop chét
polythiol thu dwoc bang cach diéu chinh cac ndng do ion bing cach tron thich
hop ciling dugc sir dung.

Céc vi du vé sy tdng hop ctia hop chét polythiol
Téng hop 1,3-bis(mercaptometyl)benzen thong thuong (hop chit a-2)

Trong binh phan tmg bdn cb 1L dugc trang bi may khudy, dng lam lanh
hdi luu, éng x4 khi nito va nhiét ké, 74,1g m-xylylen diclorua, 67,2g thioure va
270g nudc dugc tron v6i nhau, va hdn hop duge gia nhiét dé hdi luu trong thoi
gian 2,5 gio. HOn hop dugc 1am mat téi nhiét d6 phong, va sau d6 134,1g dung
dich nudc natri hydroxit 50% dugc bd sung vao dudi méi trudng nito, va hdn

hop duogc gia nhiét dé hdi Iuu trong thoi gian 2 gid. Tiép theo, dung dich phan
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ting duoc 1am ngudi dén 40°C, axit clohydric lodng dugc bd sung vao cho dén
khi d6 pH trd thanh 3, va sau d6 hdn hop duoc khudy trong thdi gian 30 phat d8
tién hanh trung hoa. Sau khi phan tmg dwoc hoan thanh, viéc chiét duoc tién
hanh vé&i 360mL toluen, va sau d6 toluen va lugng nhé nude dugce loai bd dudi
&p suét giam bang cach gia nhiét, nhd d6 thu duoc 68,7g hop phén polythiol c6
chira m-xylylen dithiol. Trong hgp phin polythiol ndy, ndng do cation amoni
[NH,*] 12 448 pmol/kg va ndng d6 anion thioxyahat [SCN] 1a 612 pmol/kg.
Téng hop 1 cia 1,3-bis(mercaptometyl)benzen (hop chét a-2) trong d6 ndng do
cation amoni va ndng do anion thioxyanat dugc giam:

Quy trinh dugc tién hanh nhu dugc md ta & trén dbi véi bude chiét
toluen va budc loai bd toluen va lugng nhod ciia nude dudi &p suit giam bing
cach gia nhiét. Sau d6, hop phin polythiol thu dugc c6 chira m-xylylen dithiol
dugc lam sach nho¢ viéc chung cAt va sau d6 dugc rira sach bﬁng nudc, va dugce
tinh ché bing cach chung cét lai. Trong luong ctia hop phan polythiol thu dugc
1a 55,0g. Trong hop phan polythiol ndy, ndng do cation amoni [NH4'] 1a 10
umol/kg va ndng d6 anion thioxyanat [SCN'] 13 42 pmol/kg.

Téng hop 2 cua 1,3-bis(mercaptometyl)benzen (hop chit a-2) trong d6 ndng dd
cation amoni va ndng d6 anion thioxyanat dugc giam:

Quy trinh téng hop duoc tién hanh theo cach twong tur v6i cach ddi voi
1,3-bis(mercaptometyl)benzen théng thudng & bude chiét toluen. Sau d6, dung
dich toluen dugc ria b'?lng axit clohydric 6N va'sau d6 tién hanh rira sach béng
nuéc, va tiép theo, toluen va mét luong nhd nude dugc loai bé dudi ap sult
giam bing cach gia nhiét. Trong lugng ctia hop phan polythiol thu duoc 1a 58,0g.
Trong hop phén polythiol ndy, ndng dd cation amoni [NH4*] 1a 30 pmol/kg va
ndng d6 anion thioxyanat [SCN] 14 66 pmol/kg.

Téng hop 3 cua '
1,3-bis(mercaptometyl)benzen (hop chit a-2) trong d6 ndng dd cation amoni va
ndng do anion thioxyanat duoc giam:

Quy trinh téng hop duge tién hanh theo cach twong tw nhu ddi véi
1,3-bis(mercaptometyl)benzen thong thudng, chi khac 1a nhié€t do cua qua trinh
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thiy phan dugc giit & nhiét do 80°C hodc cao hon, nh¢ d6 thu dugc 66,3g hop
phan polythiol chita m-xylylen dithiol. Trong hop phén polythiol nay, ndng d6
cation amoni [NH,4*] 13 39 pmol/kg va ndng do anion thioxyanat [SCN] 1a 153
pmol/kg.

Téng hop 1,2-bis[(2-mercaptoetyl)thio]-3-mercaptopropan thong thudng (hop
chit a-3): '

76,0g nudce va 90,0g (1,08mol) dung dich nuéc natri hydroxit (48% khdi
lugng) duge db vao trong binh phan tng bbn ¢b 2L dugc trang bj may khudy,
6ng lam lanh hdi lwu, éng xa khi nito va nhiét k& 169g (2,16mol)
2-mercaptoetanol dugc bd sung nhé giot vao & nhiét dd 30°C trong thoi gian 30
phut, va sau do, 99,9g (1,08mol) epiclorohydriri duge bd sung nhé giot & cling
nhiét d9 trong thoi gian 3 gid, va hdn hop duoc hoéa cing trong thoi gian 1 gid.
Tiép theo, 450,1g (4,32mol) nuéc chira axit clohydric (36% khdi luong) va
304,5g (4,00mol) thioure dugc bd sung vao, va hdn hop dugc hdi lwu & nhiét do
110°C trong thoi gian 8 gid dé tao ra mubi thiouroni. Sau khi duge 1am ngudi
dén 50°C, thi 450,0g toluen va 298g (5,21mol)'dung dich nudc amoniac (28%
khéi luvong) dugc bd sung dé tién hanh thiy phan, nho d6 thu dugce dung dich
toluen cta polythiol chira 1,2-bis[(2-mercaptoetyl)thio]-3-mercaptopropan lam
thanh phan chinh. Dung dich toluen dugc rira bang nuéc, toluen va lugng nhéd
nude duoc loai bé dudi 4p suit giam bing cach gia nhiét. Sau d6, dung dich nay
dugc loc, nho d6 thu duge 271,2g hop phin polythiol chira hop chét
1,2-bis[(2-mercaptoetyl)thio]-3-mercaptopropan lam thanh phan chinh. Trong
hop phdn polythiol ndy, ndng d6 cation amoni [NH4'] 1a 223 umol/kg va ndng
d0 anion thioxyanat [SCN] 1a 356 pmol/kg.

Téng hop 1,2-bis[(2-mercaptoetyl)thio]-3-mercaptopropan (hop chét a-3) trong
d6 ndng do cation amoni va ndng d6 anion thioxyanat dugc gidm:

Viéc tdng hop duoc tién hanh theo cach tuong tu véi cach dbi véi
1,2-bis[(2-mercaptoetyl)thio]-3-mercaptopropan thong thudng néu trén cho dén
khi thu dugc dung dich toluen cuia polythiol. Sau d6, dung dich toluen dugc rira
bé‘ing axit clohydric 6N va sau d6 viéc rira b%mg,nuc’rc duoc tién hanh, va toluen

va lugng nho nudce duge loai bo dudi ép suit giam bing cach gia nhiét. Sau d6,

-26-



27013

dung dich nay duoc loc, nhd d6 thu duoc 268,3g hop phan polythiol chira hop
chét 1,2-bis[(2-mercaptoetyl)thio]-3-mercaptopropan lam thanh phin chinh.
Trong hop phén polythiol nay, ndng d cation amoni [NH;"] 1a 8 pmol/kg va
ndng d6 anion thioxyanat [SCN] 13 14 pmol/kg.
Céc vidutir 1 dén 6

Ché phim ding cho vt lidu quang hoc va vét liéu quang hoc theo sang
ché duogc diéu ché theo phuong phap san xuit 1 duge mé ta dudi day bing cach
st dung pentaerytritol tetrakis(3-mercaptopropionat) (sau day dugc goi 1a hgp
chét a-1), trong d6 c4c tri s6 v& phan trong lwong, ndng d6 cation amoni [NH4*],
ndng d6 anion thioxyanat [SCN-] va san phdm chira ndng dd cation amoni va
ndng d6 anion thioxyanat [NH;"] [SCN] nhu duoc mé ta trong Bang 1. Cac két
qua dugc mo ta trong Bang 1.
Cac vi dy tir 7 dén 12

Ché phém dung cho vét li€éu quang hoc va vat liéu quang hoc theo séng
ché dugc diéu ché theo phwong phap san xuét 2 'du:qc md ta dudi day bang cach
st dung hop chit a-1, trong d6 céc tri s v& phan trong luong, ndng do cation
amoni [NH,*], ndng d6 anion thioxyanat [SCN"] va san phdm chira ndng do
cation amoni va ndng d6 anion thioxyanat [NH,*] [SCN-] nhu dugc md ta trong
Béng 1. Cac két qua duge md ta trong Bang 1.
Céc vidutir 13 dén 15

Ché phém dung cho vat li€u quang hoc va vét li€u quang hoc theo sang
ché duogc diéu ché theo phuong phap san xuit 3 dugc md ta dudi day bang cach
st dung hop chét a-1, trong d6 céc tri s v& phan trong luong, ndng do cation
amoni [NH,'], ndng d6 anion thioxyanat [SCN'] va san phdm chira ndng do
cation amoni va ndng dd anion thioxyanat [NH4*] [SCN] nhu dwgc mo ta trong
Béng 1. Céc két qua dugc md ta trong Bang 1.
Céc vi dy tir 16 dén 18

Ché phim dung cho vt liéu quang hoc va vit liéu quang hoc theo séng
ché duoc didu ché theo cach twong tr cach ctia phurong phap san xuét 1 duge mo

ta dudi day, ngoai trir 1,3-bis(mercaptometyl)benzen (sau ddy dugc goi 1a hop
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chét a-2) dugc st dung, trong do6 cac tri sb vé phén trong lugng, ndng do cation
amoni [NH,*], ndng d6 anion thioxyanat [SCN-] va san phdm chira ndng do
cation amoni va ndng d6 anion thioxyanat [NH,4*] [SCN"] nhu dugc md ta trong
Bang 1. Cac két qua dwgc md ta trong Bang 1.
Céc vi du tir 19 dén 25

Ché phdm ding cho vat liéu quang hoc va vat liéu quang hoc theo séng
ché duoc diéu ché theo phuong phap san xuit 2 duge mé ta dudi day bing cach
str dung hop chit a-2, trong d6 céc tri s§ vé phan trong lwong, ndng dd cation
amoni [NH4"], ndng d6 anion thioxyanat [SCN-] va san phdm chtta ndng do
cation amoni va ndng d6 anion thioxyanat [NH,*] [SCN"] nhu dugc md ta trong
Bang 1. Cac két qua dugc md ta trong Bang 1.
Céac vi du tir 26 dén 28

Ché phdm dung cho vat liéu quang hoc va vit liéu quang hoc theo sang
ché duoc diéu ché theo phwong phép san xuit 3 -dugc mé ta dudi day bang cach
st dung hop chét a-2, trong d6 céc tri s6 vé phan trong luong, ndng do cation
amoni *], ndng d6 anion thioxyanat [SCN-] va san phdm chira ndng d6
cation amoni va ndng d6 anion thioxyanat [NH,*] [SCN] nhu dugc md ta trong
Bang 1. Cac két qua dugc md ta trong Bang 1.
Céc vi du tir 29 dén 31

Ché phim dung cho vit liéu quang hoc va vét liéu quang hoc theo sang
ché dugc didu ché theo cach twong t cach ctia phuong phép san xuét 1 duge mod
ta dudi day, chi khac 1a 1,2-bis[(2-mercaptoetyl)thio]-3-mercaptopropan (sau
day dugc goi 1a hop chit a-3) duogc sir dung, trong d6 cac tri sb vé phén trong
lwong, néng dd cation amoni [NH4*], néng dd anion thioxyanat [SCN'] va san
phim chira ndng 9 cation amoni va ndng dd anion thioxyanat [NH4"] [SCN"]
nhu duge mé ta trong Bang 2. Céc két qua duge mo ta trong Bang 2.
Céc vi du tlr 32 dén35

Ché phidm dung cho vat lidu quang hoc va vit liéu quang hoc theo séng
ché dugc didu ché theo phuong phép san xuit 2 dwoc md ta dudi day bang cach

sir dung hop chét a-3, trong d6 cac tri s§ vé phén trong lugng, ndéng d6 cation
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amoni [NH,], ndng d6 anion thioxyanat [SCN'] va san phdm chtra ndng do
cation amoni va ndng d6 anion thioxyanat [NH,*] [SCN-] nhu dwoc mé ta trong
Bang 2. Céc két qua dugc mod ta trong Bang 2.
Céac vi du tir 36 dén 39

Ché phém dung cho vit li€u quang hoc va vét li€éu quang hoc theo séng
ché duoc didu ché theo phuong phap san xuét 3 duge md ta dudi day bing cach
sir dung hop chét a-3, trong d6 céc tri s6 vé phan trong luong, ndng do cation
amoni *], ndng d6 anion thioxyanat [SCN-] va san phdm chira ndng do
cation amoni va ndng d6 anion thioxyanat [NH,*] [SCN] nhu dugc md ta trong
Bang 2. Cac két qua duoc mb ta trong Bang 2.
Céc vi duy tir 40 dén 42

Ché phim dung cho vt liéu quang hoc va vat lidu quang hoc theo sang
ché duogc didu ché theo cach twong tu cach cia phuong phap san xuét 2 dugc md
ta dudi day, chi khac 1a bis(mercaptoetyl) sulfua (sau ddy duoc goi 1a hop chét
a-4) duoc st dung, trong d6 cac tri sé vé phin trong luong, ndng do cation
amoni [NH,], ndng d6 anion thioxyanat [SCN-] va san phim chira ndng do
cation amoni va ndng d9 anion thioxyanat [NH,"] [SCN] nhu dugc md ta trong
Bang 2. Cac két qua duoc md ta trong Bang 2.
Céc vi dy tir 43 dén 45

Ché phim dung cho vat liéu quang hoc va vét liéu quang hoc theo sang
ché dugc didu ché theo cach twong tu cach clia phuong phap san xuét 2 dugc md
ta dudi day, chi khac 1a 2,5-bis(mercaptometyl)-1,4-dithian (sau day duoc goi la
hop chét a-5) duoc sir dung, trong d6 céc tri s6 vé phan trong lugng, ndng dd
cation amoni [NH4*], ndng d6 anion thioxyanat [SCN] va san phim chira ndng
d6 cation amoni va ndng do anion thioxyanat [NH4*] [SCN] nhu dugc mo ta
trong Bang 2. Céc két qua dugc mo ta trong Bang 2.
Céc vi duy tir 46 dén 50

Ché phim dung cho vt liéu quang hoc va vét liéu quang hoc theo sang
ché dugc didu ché theo cach twong tu cach ciia phuong phap san xuét 2 duge mo

ta dudi day, chi khac 1a 1,1,3,3-tetrakis(mercaptometylthio)propan (sau diy
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duogc goi 1a hgp chét a-6) duoc st dung, trong d6 cac tri sb vé phén trong lugng,
ndng do cation amoni [NH4"], ndng d anion thioxyanat [SCN-] va san phdm
chira ndng d6 cation amoni va ndng do anion thioxyanat [NH4"] [SCN'] nhu
dugc mo ta trong Bang 2. Céc két qua dugc mé ta trong Bang 2.
Céc vi du tir 51 dén 55

Ché phim diing cho vat lidu quang hoc va vat lidu quang hoc theo séng
ché duoc diéu ché theo phuong phap san xudt 3 duoc mé ta dudi day bing cach
sir dung hop chit a-6, trong d6 céc tri sb vé& phén trong lugng, ndng do cation
amoni [NH4"], ndng d6 anion thioxyanat [SCN-] va san phidm chira ndng do
cation amoni va ndng d6 anion thioxyanat [NH,*] [SCN"] nhu dwoc mo ta trong
Bang 2. Céac két qua duoc md ta trong Bang 2.
Céc vi du tir 56 dén 60

Ché phim ding cho vat lidu quang hoc va vat liéu quang hoc theo sang
ché dugc didu ché theo cach twong tu cich cia phuong phap san xuit 2 duoc mo
ta dudi day, chi khéac 13 hop chét a-1 va hop chit a-2 duge sir dung, trong do6 céc
tri s6 vé& phédn trong lwong, ndng do cation amoni [NH4'], ndng do anion
thioxyanat [SCN-] va san phim chira ndng d cation amoni va ndng do anion
thioxyanat [NH,*] [SCN] nhu dugc md ta trong Bang 3. Cac két qua duoc md ta
trong Bang 3.
Vidu 61

Ché phim dung cho vt liéu quang hoc va vt liéu quang hoc theo séng
ché dugc didu ché theo cach twong tur cach cia phuong phap san xuét 3 dugc md
ta dudi dy, chi khéc 13 hop chét a-1 va hop chét a-2 dugce sir dung, trong d6 céc
tri s6 vé ph?tn trong luong, néng dd cation amoni [NH4'], néng dd anion
thioxyanat [SCN-] va san phdm chira ndng d6 cation amoni va ndng d6 anion
thioxyanat [NH,*] [SCN] nhu dugc mo ta trong Bang 3. Cac két qua dugc mo ta
trong Bang 3.
Céc vi du tir 62 dén 64

Ché phim ding cho vt liéu quang hoc va vat liéu quang hoc theo séng

ché dugc didu ché theo cach trrong tur cach ctia phuong phép san xuét 2 duge mod
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t4 dudi day, chi khac 13 hop chét a-2 va hop chét a-3 duge sir dung, trong d6 cac
tri s6 vé phe“m trong luong, ndng do cation amoni [NH,', néng dé anion
thioxyanat [SCN"] va san phdm chtra ndng do cation amoni va ndng d¢ anion
thioxyanat [NH4"] [SCN-] nhu dwoc md ta trong Bang 3. Céc két qua dugc mo ta
trong Bang 3.

Vidu 65

Ché phim duing cho vat liéu quang hoc va vat liéu quang hoc theo séng
ché duoc didu ché theo cach twong tir cach ctia phuong phap san xuét 2 duoc md
ta dudi day, chi khac 13 hop chét a-2 va hop chit a-6 duoc sir dung, trong d6 céc
tri s6 vé& phan trong luong, néng d6 cation amoni [NH,'], ndng d6 anion
thioxyanat [SCN"] va san phim chira ndng do cation amoni va ndng d anion
thioxyanat [NH;*] [SCN] nhu duoc mb ta trong Bang 3. Céc két qua dugc mo ta
trong Bang 3.
Vi du 66

Ché phim dung cho vt liéu quang hoc va vat liéu quang hoc theo sang
ché dugc didu ché theo cach twong tu cach ciia phuong phép san xuét 3 dugc md
t4 dudi day, chi khac 13 hop chit a-2 va hop chét a-6 duoc sir dung, trong d6 cac
tri sb vé phﬁn trong luong, n(‘“)ng do cation amoni [NH4'], néng d6 anion
thioxyanat [SCN-] va san phidm chtra ndng do cation amoni va néng do anion
thioxyanat [NH4*] [SCN] nhu dugc md ta trong Bang 3. Céc két qua duoc mo ta
trong Bang 3.
Vi du 67

Ché phdm ding cho vat liéu quang hoc va vat liéu quang hoc theo sang
ché dugc didu ché theo cach twong tu cich ctia phurong phap san xuit 2 duge md
t4 dudi day, chi khac 1a hop chét a-3 va hop chét a-6 dugc st dung, trong d6 céc
tri s6 v& phan trong lwong, ndéng d cation amoni [NH4'], ndng d6 anion
thioxyanat [SCN-] va san phdm chtra ndng d9 cation amoni va ndng d6 anion
thioxyanat [NH4"] [SCN"] nhu dugc md ta trong Bang 3. Céac két qua dugc mo ta
trong Bang 3.
Vidusosanh 1va2
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Ché phim dung cho vat liéu quang hoc va vét liéu quang hoc cua cac vi
du so sanh dugc diéu ché theo phuong phép san xudt 1 duoc mo ta dudi day
bing cach sir dung hop chit a-1, trong d6 céc tri s vé phin trong lugng, ndng
d6 cation amoni [NH4'], ndng do anion thioxyanat [SCN-] va san phim chira
ndng d6 cation amoni va ndng d6 anion thioxyanat [NH4"] [SCN] nhu dwoc md
ta trong Bang 4. Céc két qua dugc mo ta trong Béang 4.

Cacvidusosanh3va4 |

Ché phim dung cho vat liéu quang hoc va vat liéu quang hoc cia cac vi
du so sanh duogc didu ché theo phwong phép san xuit 1 dugc mé ta dudi day
bang cich st dung hop chét a-2, trong d6 céc tri s6 vé phan trong lugng, ndng
dd cation amoni [NH,'], ndng d6 anion thioxyanat [SCN7] va san phdm chira
ndng dd cation amoni va ndng do anion thioxyanat [NH,*] [SCN"] nhu dwgc md
ta trong Bang 4. Céc két qua dugc mo ta trong Bang 4 (lwu ¥ ring trong vi du so
sanh 4, c6 thé thu dugce san pham luu héa).

Cac vi du so sanh 5-7

Ché phém dung cho vat li€u quang hoc va vat li€u quang hoc cia cac vi
du so sanh dugc didu ché theo phuwong phap san xuit 2 duwoc md ta dudi day
bing cach st dung hop chét a-2, trong d6 céc tri s6 vé phin trong hrong, ndng
dd cation amoni [NH,*], ndng d6 anion thioxyanat [SCN] va san phim chira
ndng do cation amoni va ndng d6 anion thioxyanat [NH4"] [SCN-] nhu duge mo
ta trong Bang 4. Céc két qua dugc mé ta trong Bang 4 (luu y ring trong vi du so
sanh 7, c6 thé thu dugc san phdm hru héa).

Vi du so sanh 8

Ché phdm ding cho vt liéu quang hoc va vt liéu quang hoc cua céc vi
du so sanh duoc didu ché theo phwong phap san xuit 3 duwoc md ta dudi day
bang cach str dung hop chét a-2, trong d6 céc tﬁ s6 v& phan trong luong, ndng
d6 cation amoni [NH,*], ndng d6 anion thioxyanat [SCN"] va san phim chira
ndng dd cation amoni va ndng d6 anion thioxyanat [NH;"] [SCN"] nhu duge mo
ta trong Bang 4. Cac két qua dugc mé ta trong Bang 4.

Vi du so sanh 9
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Ché phim ding cho vt liu quang hoc va vt liéu quang hoc cia céc vi
du so sanh dugc didu ché theo phwong phép san xuét 2 dugc mé ta dudi day
bang céch sir dung hop chét a-3, trong d6 céc tri s vé phin trong luong, ndng
d6 cation amoni [NH4*], ndng d anion thioxyanat [SCN-] va san phim chira
ndng d6 cation amoni va ndng d6 anion thioxyanat [NH4"] [SCN'] nhu duwoc md
t4 trong Bang 4. Céc két qua dugc mo ta trong Bang 4.

Vi du so sanh 10

Ché phdm dung cho vat liéu quang hoc va vat liéu quang hoc ctia cac vi
du so sanh duogc didu ché theo phwong phép san xuét 2 dugc mé ta dudi day
bang cach st dung hop chit a-4, trong d6 cac tri s6 vé phan trong lugng, ndng
dd cation amoni [NH4'], ndng d6 anion thioxyénat [SCN] va san phdm chira
ndng d6 cation amoni va ndng d9 anion thioxyanat [NH,"] [SCN] nhu dwgc md
ta trong Bang 4. Céc két qua duoc m6 ta trong Bang 4.

Vi du so sanh 11

Ché phim dung cho vt liéu quang hoc va vit liéu quang hoc cia céc vi
du so sénh dugc didu ché theo phwong phép san xuit 2 duoc mé ta dudi day
bing cach st dung hop chét a-5, trong d6 céc tri s6 vé phan trong hrong, ndng
do cation amoni [NH4'], ndng d6 anion thioxyanat [SCN-] va san phim chira
ndng do cation amoni va ndng d anion thioxyanat [NH,"] [SCN] nhu duge md
ta trong Bang 4. Céc két qua duoc mo ta trong Béang 4.

Vi du so sanh 12

Ché phém dung cho vat li€u quang hoc va vét li€u quang hoc cua cac vi
du so sanh dugc didu ché theo phuong phap san xuét 2 dwoc md ta dudi day
bing cach st dung hop chit a-6, trong d6 cac tri s6 vé phan trong lwong, ndng
do cation amoni [NH4*], ndng do anion thioxyanat [SCN'] va san phim chira
ndng d6 cation amoni va néng do anion thioxyanat [NH;*] [SCN"] nhu duge mo
t4 trong Bang 4. Céc két qua dugc mé ta trong Bang 4.

Vi du so sanh 13
Ché phim dung cho vit liéu quang hoc va vt liéu quang hoc ctia céc vi

du so sanh duogc didu ché theo phwong phap san xudt 2 duoc mo ta dudi day
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bing céch st dung hop chét a-1 va hop chit a-2, trong d6 cac tri s6 vé phén
trong lwong, ndng dd cation amoni [NH4*], ndng d6 anion thioxyanat [SCN] va
san phdm chira ndng do cation amoni va ndng d6 anion thioxyanat [NH4']
[SCN] nhu dugc mo ta trong Bang 4. Cac két qua duoc md ta trong Bang 4.
Vi du so sanh 14

Ché phidm ding cho vat liéu quang hoc va vat lidu quang hoc cia céc vi
du so sanh dugc didu ché theo phuong phap san xuét 2 dugc mé ta dudi day
bing cach sir dung hop chét a-2 va hop chét a-3, trong d6 céc tri s6 vé phan
trong luong, ndng dd cation amoni [NH4'], ndng d6 anion thioxyanat [SCN] va
san phdm chtra ndng d6 cation amoni va ndng dd anion thioxyanat [NH4']
[SCN"] nhu duge md ta trong Bang 4. Cac két qua duge mo ta trong Bang 4.
Vi du so sanh 15

Ché phim dung cho vat liéu quang hoc va vat liéu quang hoc cua cac vi
du so sanh dugc didu ché theo phuong phép san xuit 2 duoc mé ta dudi diy
bing céach sir dung hop chét a-3 va hop chét a-6, trong d6 cac tri s6 vé& phan
trong luong, ndng do cation amoni [NH,'], ndng d6 anion thioxyanat [SCN] va
san phidm chira ndng d cation amoni va ndng d6 anion thioxyanat [NH4']
[SCN] nhu dugc mo ta trong Bang 4. Cac két qua dugc mo ta trong Bang 4.

Céac phuong phép san xuit duoc sir dung trong céc vi du va cic vi du so
sanh & trén s& duoc mo ta chi tiét duéi day.

Phuong phép san xuét 1

95 phén trong lwgng clia bisphenol F diglyxidyl ete 1am nhya epoxy (sau
day duoc goi 13 hop chit b-1) (duong luong epoxy: 174) (céc tri s6 theo cac
Bang tr 1 dén 4) dugc tron véi S phan trong lugng clia pentaerytritol
tetrakis(3-mercaptopropionat) (hop chét a-1) (céc trj sd theo cac Bang 1-4), va
0,6 phin khéi luvong ciia trimetylamin va 0,08 phan khéi lwong ca axit dibutyl
phosphat 1am chét nha khuén ddc bén trong duge bd sung vao d6 dé thu dugc
hdn hop ddng nhét. Sau d6, hop phin ndy dugc dua vao trong khudn ddc kinh
ding cho céc thiu kinh va duoc d& & nhiét d6 phong trong thdi gian 2 gity dé

dugc polyme héa va dugc luu hdéa. Sau do, n6é dugce nha ra khéi khudn dac, nho
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d6 thu dugc vat liéu quang hoc.
Phuong phap san xuét 2

Véi 5 phan trong luong ciia pentaerytritol tetrakis(3-mercaptopropionat)
(hop chét a-1) (c4c tri s theo cac Bang 1-4) va 95 phén trong lrong clia
bis(B-epithiopropyl)sulfua (sau day dugc goi 1 hop chét b-2) (céc tri sb theo cac
Bang 1-4) (100 phan trong lugng trong téng s6), 0,5 phén trong luong ciia |
2-dietylaminoetanol lam chét xtc tac dugce tron, va nd dugc khqu & nhiét do
phong dé thu duoc dung dich ddng nhét. Sau d6, hop phan niy duoc dua vao
trong khudn dac kinh ding cho céac thiu kinh va duoc polymé héa va dugc luu
héa véi nhié€t 6 dugce nang cao tir 10°C dén 120°C trong 22 gid trong 15. Sau @6,
n6 dugce nha ra khéi khudn duc, nhd d6 thu dugc vat li€u quang hoc.
Phuong phép san xut 3

Véi 5 phan trong lwong ciia pentaerytritol tetrakis(3-mercaptopropionat)
(hop chét a-1) (céc trj s§ theo cac Bang 1-4) va 95 phén trong luong ciia
bis(B-epithiopropyl)disulfua (sau ddy duoc goi 1a hop chét b-3) (c4c tri s6 theo
c4c Bang 1-4) (100 phén trong lwong trong téng s6), 0,5 phén trong lwong clia
2-dietylaminoetanol lam chét xuc tac dugce tron, va né dugc khudy & nhiét do
phong dé thu dugc dung dich ddng nhét. Sau d6, hop phan niy duoc dua vao
trong khudn ddc kinh ding cho céc thiu kinh va duge polyme héa va duge luu
héa véi nhiét dd dwoc nang cao tir 10°C dén 120°C trong 22 gid trong 10. Sau do,

né dugce nha ra khéi khudn duc, nho d6 thu duge vat 1liéu quang hoc.

Bang 1

Thanh phin Hop chit thiol Vit liéu
(phén trong lugng) quang hoc
Hop chit | Hop [NHs*] |[SCN] | [NH4*][SCNT] | D6 tring
thiol chét (b) | pmol/kg | pmol/kg | (umol/kg)? duc

Vidu a-1 b-1 26 36 936 A

1 (5,0) (95,0) :

Vidu a-1 b-1 26 36 936 A

2 (10,0) (90,0)

Vidu a-1 b-1 26 36 936 A

-35-



27013

3 (20,0) | (80,0)

Vidu a-1 b-1 43 95 4085
4 (20,0) | (80,0)

Vidu a-1 b-1 41 160 6560
5 (20,0) | (80,0)

Vidu a-1 b-1 26 36 936
6 (30,0) | (70,0)

Vidy a-1 b-2 26 36 936
7 (6,0) | (95,0)

Vidy a-1 b-2 43 95 4085
8 6,00 | (95,0)

Vidy a-1 b-2 26 36 936
9 (10,0) | (90,0) |
Vidy a-1 b-2 26 36 936
10 (20,0) | (80,0)

Vidy a-1 b-2 26 36 936
11 (30,0) | (70,0)

Vidy a-1 b-2 26 36 936
12 40,0) | (60,0)

Vidu a-1 b-3 26 36 936
13 (5,00 | (95,0)

Vidu a-1 b-3 26 36 936
14 (10,0) | (90,0)

Vidy a-1 b-3 26 36 936
15 20,0) | (80,0)

Vidu a-2 b-1 10 42 420
16 (,0) | (95,0)

Vidu a-2 b-1 30 66 1980
17 (5,0) | (95,0)

Vidu a-2 b-1 10 42 420
18 (10,0) | (90,0)

Vidu a-2 b-2 10 42 420
19 (,0) | (95,0)

Vidu a-2 b-2 30 66 1980
20 (,0) | (95,0)

Vidu a-2 b-2 52 85 4420
21 (,0) | (95,0)

Vidu a-2 b-2 39 153 5967
22 6,0) | (95,0)
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Vidu a-2 b-2 10 42 420 A
23 (10,0) (90,0)
Vidu a-2 b-2 30 66 1980 A
24 (10,0) (90,0)
Vidu a-2 b-2 10 42 420 A
25 (20,0) (80,0)
Vidu a-2 b-3 30 66 1980 A
26 (5,0) (95,0) '
Vidu a-2 b-3 30 66 1980 A
27 (10,0) (90,0)
Vidu a-2 b-3 30 66 1980 B
28 (20,0) (80,0)
Bang 2
Thanh phan Hop chét thiol Vit ligu
(phén trong luong) quang hoc
Hop chét | Hop [NHs] |[SCN7] |[NH4'][SCN7] | Db tring
thiol chit (b) | pmol/kg | pmol/kg | (umol/kg)? duc
Vidu a-3 b-1 8 14 112 A
29 (5,0) (95,0)
Vidu a-3 b-1 22 57 1254 A
30 (5,0) (95,0)
Vidu a-3 b-1 8 14 112 A
31 (10,0) (90,0)
Vidu a-3 b-2 8 14 112 A
32 (5,0) (95,0)
Vidu a-3 b-2 8 14 112 A
33 (10,0) (90,0)
Vidu a-3 b-2 8 14 112 A
34 (20,0) (80,0)
Vidu a-3 b-2 8 14 112 A
35 (30,0) (70,0)
Vidu a-3 b-3 8 14 112 A
36 (5,0) (95,0)
Vidu a-3 b-3 25 137 3425 B
37 (5,0) (95,0)
Vidu a-3 b-3 8 14 112 A
38 (10,0) (90,0)
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Vidu a-3 b-3 8 14 112
39 (20,0) | (80,0)
Vidu a-4 b-2 16 38 608
40 ,0) | (95,0)
Vidu a-4 b-2 29 115 3335
41 6,00 | (95,0)
Vidu a-4 b-2 16 38 608
42 (10,0) | (90,0)
Vidu a-5 b-2 10 44 440
43 5,00 | (95,0
Vidu a-5 b-2 10 44 440
44 (10,0) | (90,0)
Vidy a-5 b-2 10 44 440
45 (20,00 | (80,0)
Vidu a-6 b-2 16 54 864
46 5,0 | (95,0
Vidy a-6 b-2 40 105 4200
47 5,00 | (95,0)
Vidy a-6 b-2 16 54 864
48 (10,00 | (90,0)
Vidu a-6 b-2 16 54 864
49 (20,0) | (80,0)
Vidu a-6 b-2 16 54 864
50 (30,0) | (70,0)
Vi du a-6 b-3 16 54 864
51 5,00 | (95,0)
Vidu a-6 b-3 40 105 4200
52 5,00 | (95,0
Vidu a-6 b-3 16 54 864
53 (10,00 | (90,0)
Vidu a-6 b-3 16 54 864
54 (20,00 | (80,0)
Vidu a-6 b-3 16 54 864
55 (30,00 | (70,0)
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Bang 3
Thanh phin Hop chit thiol Vit liéu
(phén trong luong) quang hoc
Hop Hop [NH4'] [SCNT | [NH4] D9 tréng
chat chit (b) | pmol/kg | pmol/kg | [SCN] duc
thiol (umol/kg)?
Vidu 56 a-1 b-2 18 39 702 A
2,5) | (950) |
a-2
2.5)
Vidu 57 a-1 b-2 28 51 1428 B
2,5) (95,0) '
a-2
(2,5)
Vidu 58 a-1 b-2 13 41 533 A
(1,0) (95,0)
a-2
(4,0)
Vidu 59 a-1 b-2 23 37 851 A
(4,0) (95,0)
a-2
(1,0)
Vi du 60 a-1 b-2 18 39 702 C
(10,0) | (80,0)
a-2
(10,0) .
Vidu 61 a-1 b-3 18 39 702 A
2,5) (95,0)
a-2
2,5)
Vidu 62 a-2 b-2 9 28 252 A
(2,5) (95,0)
a-3
2.5)
Vi du 63 a-2 b-2 9 28 252 A
(5,0) (90,0)
a-3
(5,0)
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Vidu 64 a-2 b-2 9 28 252 A
(10,0) | (80,0)
a-3
(10,0)
Vidu 65 a-2 b-2 13 40 520 A
2,5) (95,0)
a-6
2,5)
Vidu 66 a-2 b-3 13 40 520 A
2,5) (95,0)
a-6
2.5)
Vidu 67 a-3 b-2 12 26 312 A
(2,5) (95,0)
a-6
2.,5)
Béang 4
Thanh phin ~ Thiol Vit ligu
(phan trong luong) quang hoc
Hop Hop [NHs"] |[SCN7 | [NH4'] Db tréng duc
chét chét (b) | pmol/kg | pmol/kg | [SCN]
thiol (umol/kg)?
Vidu so a-1 b-1 162 308 49896 D
sanh 1 (5,0) (95,0)
Vidu so a-1 b-1 162 308 49896 E
sanh 2 (10,0) | (90,0)
Vidu so a-2 b-1 364 400 145600 E
sanh 3 (5,0) (95,0)
Vidu so a-2 b-1 364 400 145600
sanh 4 (80,0) | (20,0)
Viduso a-2 b-2 448 612 274176 E
sanh 5 (5,0) (95,0)
Vidu so a-2 b-2 448 612 274176 E
sanh 6 (10,0) | (90,0)
Vidu so a-2 b-2 448 612 274176
sanh 7 (80,0) | (20,0)
Vidu so a-2 b-3 364 400 145600 E
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sanh 8 (5,0) (95,0)
Viduso a-3 b-2 223 356 79388 E
sanh 9 (5,0) (95,0)
Vidu so a-4 b-2 386 454 175244 E
sanh 10 (5,0) (95,0)
Viduso a-5 b-2 274 520 142480
sanh 11 (5,0) (95,0) -
Viduso a-6 b-2 637 413 263081
sanh 12 (5,0) (95,0)
Viduso a-1 b-2 263 354 93102 E
sanh 13 (2,5) (95,0)

a-2

2,5)
Vidu so a-2 b-2 294 378 110943
sanh 14 (2,5) (95,0)

a-3

(2,5)
Vidu so a-3 b-2 430 385 | 165335
sanh 15 (2,95) (95,0)

a-6

(2,5)

Giai thich céc chit viét tét ciia cic hop chét trong cac Bang tir 1 dén 4
a-1: pentaerytritol tetrakis(3-mercaptopropionat)

a-2: 1,3-bis(mercaptometyl)benzen |

a-3: 1,2-bis[(2-mercaptoetyl)thio]-3-mercaptopropan

a-4: sulfua bis(mercaptoetyl)

a-5: 2,5-bis(mercaptometyl)-1,4-dithian

a-6: 1,1,3,3-tetrakis(mercaptometylthio)propan -

b-1: bisphenol F diglyxidyl ete

b-2: bis(B-epithiopropyl)sulfua

b-3: bis(B-epithiopropyl)disulfua
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YEU CAU BAO HQ

1. Ché phdm ding cho céc vat liéu quang hoc bao gdm: hop chét polythiol thoa

méan mdt muc bat ky trong sb cac muc tir i) dén iii) sau day:
i) hop chét c6 ndng d6 cation amoni ndm trong khoang tir 0,1 dén 150 pmol/kg,

ii) hop chit c6 ndng d6 anion thioxyanat nim trong khoang tir 0,1 dén 300
pmol/kg, va

iii) hop chét c6 ndng d6 cation amoni ndm trong khoang tir 0,1 dén 150 pmol/kg
va ndng d6 anion thioxyanat nim trong khoang tir 0,1 dén 300 pmol/kg, san
phim c6 ndng dd cation amoni va ndng do anion thioxyanat ndm trong khoang
tir 0,01 dén 15000 (umol/kg)%;

va hop chét polyepoxy va/hoic hop chit polyepisulfua,

trong d6 hop chét polythiol it nhit 1a mdt hop chét dwgc chon tir nhém
bao gdm pentaerytritol tetrakis(3-mercaptopropionat),
1,2-bis[(2-mercaptoetyl)thio]-3-mercaptopropan, :
bis(mercaptometyl)-3,6,9-trithia-1,11-undecandithiol, bis(mercaptometyl) sulfua,
bis(mercaptoetyl) sulfua, 1,3-bis(mercaptometyl)benzen,
1,4-bis(mercaptometyl)benzen, 1,1,3,3-tetrakis(mercaptometylthio)propan va
2,5-bis(mercaptometyl)-1,4-dithian.

2. Phuong phép san xuét ché phdm ding cho chc vat liéu quang hoc, phuong
phap nay bao gdm buéc trén hop chét polythiol thoa man mdt muc bét ky trong
s& cac muc tir i) dén iii) sau day:

i) hop chét c6 ndng d6 cation amoni ndm trong khoang tir 0,1 dén 150 pmol/kg;
ii) hop chit c6 ndng dd anion thioxyanat nim trong khoang tir 0,1 dn 300
umol/kg; va

iii) hop chit c6 ndng do cation amoni ndm trong khoang tir 0,1 dén 150 pmol/kg
va ndng do anion thioxyanat ndm trong khoang tir 0,1 dén 300 pmol/kg, san
phim c6 ndng d6 cation amoni va ndng d6 anion thioxyanat nim trong khoang
tir 0,01 dén 15000 (umol/kg)?; |

v6i hop chét polyepoxy va/hodc hop chét polyepisulfua

trong d6 hop chét polythiol it nhat 1 mot hop chét duge chon tir nhém
bao gdm pentaerytritol tetrakis(3-mercaptopropionat),
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1,2-bis[(2-mercaptoetyl)thio]-3-mercaptopropan,
bis(mercaptometyl)-3,6,9-trithia-1,11-undecandithiol, bis(mercaptometyl) sulfua,
bis(mercaptoetyl) sulfua, 1,3-bis(mercaptometyl)benzen,
1,4-bis(mercaptometyl)benzen, 1,1,3,3-tetrakis(mercaptometylthio)propan va
2,5-bis(mercaptometyl)-1,4-dithian. |

3. Vit liéu quang hoc thu dwgc bang cach polyme héa ché phdm dung cho céac

vat lidu quang hoc theo diém 1.
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