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(57) Sang ché dé cap dén phwong phép san xuét vat liéu quang hoc bing cach
bom dung dich monome trén co s& episulfua vao trong khoang dugc tao ra
gitra mot cdp khuon, chu vi ngoai cuia chiing dugc gin kin va, cu thé hon, dén
phuong phap bom ty dyng monome trén co s& episulfua cho vat liéu quang hoc
vao trong khudn, trong d6 hé théng nhan dién thi gidc duge str dung trong khi
bom dung dich monome trén co s& episulfua vao trong khoang sao cho lugng
duoc dinh muc cua né c6 thé duge bom vao trong khoang thoi gian ngan. Sang
ché d& xuét phuong phap bom ty dong monome trén co s& episulfua cho vat
liéu quang hoc vao trong khudn, phuong phap nay bao gdm céc budc: (a) didu
ché ché phdm monome trén co s& episulfua cho vat liéu quang hoc c6 chi sb
khiic xa & trang thai rin nim trong khoang 1,650-1,820 va d6 nh6t nim trong
khoang 15-9000 cps (25°C); (b) bom phéan 16n ché phdm monome vio trong
khoang duoc tao ra gitta mot cap khuodn, chu vi ngodi cua chung duge gén kin;
va (c) cam bién bé mat chét 1ong bang cach s dung hé thdng nhan dién thi
giac trong khi bom ché phdm monome vao trong khoang, sau buéc (b), sao cho,
néu bé mit chét long duoc cam bién & diém bom cudi duoc tao cdu hinh, thi
viéc bom ché phém monome dugc két thic. Theo sang ché, luong duge dinh
muc cia dung dich monome trén co s& episulfua cho vit liéu quang hoc cé thé
dwoc bom mot cach tu dong vao trong khudn sao cho dung dich khong thiéu
cling khong chay tran.
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Linh vue ky thuit dwoce dé cap

Séng ché dé cap dén phuwong phép ché tao vat liéu quang hoc bang cach
bom dung dich monome trén co s& episulfua vao trong khoang dugc tao ra
gifta mot cdp khudn ¢é chu vi ngoai dugc gin kin, va cu thé hon dén phuong
phép bom ty dong monome cho cac vat li¢u quang hoc trén co s& episulfua vao
trong khudn ma cé kha ning bom mot lugng dinh trudc dung dich monome
trén co so episulfua vao trong khoang bé‘mg cach str dung hé théng nhan dién

thi gidc.

Tinh trang k§ thuat ciia sang ché

Trong nhimg nam gin ddy, dé 1am cac vt lidu quang hoc, céc thdu kinh
bing chit déo da tré nén phd bién hon so véi cac thiu kinh bang thity tinh béi
vi chung c6 loi & chd ching nhe, khong bi v& mot cach d& dang va dé gia cong
hon so v6i cac thiu kinh bing thuy tinh. Thiu kinh bing chét déo nhu vay
dugce san xuit bang cach bom hgp chét polyme, tirc 13, monome, vao trong
khudn, hoa cing ching, va thyc hién viéc héu xu ly thich hop. Tuc 1a, thau
kinh bang chét déo dugc san xuét bang cich bom dung dich monome vao trong
khuon c6 viung bom tréng c6 dang thau kinh (khoang).

Do giai phéap k§ thuat da biét lién quan dén thau kinh bang chét déo nhu
vay, tai liéu sang ché 1 boc 16 thiét bi dé thiét dat khoang cach di chuyén cuia
khudn dé san xuat thau kinh lam kinh mat.

Tai li€u sang ché 1 boc 10 rr?lng, O trang thai tai d6 cac khudn thuy tinh
duogc dat cach nhau bing cach st dung mam cap khudn dé xac dinh chinh x4c
khoang cach gifta cac khudn thity tinh dé san xut thau kinh 1am kinh mét, mot
manh bang dinh dugc gin vao bé mit chu vi ngoai ctia khuén thuy tinh, va
dung dich monome dugc bom mot cach thi cong vao trong khudn thuy tinh da

dugc quan bang.
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Tuy nhién, vi phuong phap bom mot cach thi cong monome vao trong
khuon thuy tinh dugc bdc 19 trong tai li€u sang ché 1 phu thudc hoan toan vao
k¥ ning cua nhan vién thuc hién viec bom, cac khuyét tat c6 thé xuit hién va
hiéu qua cong viéc cd thé bi giam tuy thudc vao murc k§ nang. Cu thé 13, vi doi
hoi rt nhiéu k§ ning dé bom mot cach chinh x4c mot lugng dinh trudce
monome mdi 14n, ¢6 van dé & chd bot khi ¢6 thé duoc tao ra trong khudn boi
nhén vién thiéu kinh nghiém.

Ngoai ra, vi monome 1ong tao ra khi d& bay hoi ¢6 hai cho co thé nguoi,

thao tac trong thoi gian dai ¢6 thé anh hudng xau deén stc khoe clia nhan vién.

Céc vat liéu quang hoc trén co s& episulfua c6 cac déc tinh tuyét voi nhu
chi sé khuc xa cao va sb Abbe cao. Patent Han Qubc sb 10-0681218 dé xuét
thAu kinh bang chit déo trén co s& episulfua. Tuy nhién, céc vat liéu quang hoc
duoc polyme héa chi bang cac monome trén co s& episulfua c6 cac van dé lién
quan dén do bén kéo, do bén chiu nén, kha ning nhuém mau, kha ning bam
dinh manh, ning suit va cic yéu t6 twong tu. Dé giai quyét cac van dé nay,
phwong phép copolyme héa hai loai nhua cé céc ddc tinh khac nhau, tirc la
phuong phéap copolyme hoa hop chét episulfua va hop chét polythiol, hogc cac
hop chit twong ty cung vo&i hop chit polyisoxyanat da dugc dé xuét trong
patent Han Quéc sb 10-0417985, cong b patent Nhat Ban sb Hei 11-352302,
va cac tai liéu twong tu. Sy gidm céc chi phi san xuét 12 mot trong s6 cac mbi
quan tdm chinh trong linh vuc thAu kinh quang hoc bao gdm cac vat liéu quang
hoc trén co s& episulfua. Khi viéc bom tu dong 1a kha thi trong h¢ théng san
xudt tu dong ma khong yéu cau thao tac thu cdng, nang suét c6 thé duoc cai
thién va van d& gay hai cho nguoi trong qua trinh san xuét c6 thé duge khic
phuc. Tuy nhién, mic di c6 nhiéu nd lyc, su tw dong bom van 12 khé. Do nhot
cao cua ché phém monome va su khac biét vé d6 nhdt va thoi gian bao quan

trong binh tiy thudc vao ché pham 13 cic nguyén nhén khéc cta ching.

Tai lidu sang ché 2 (patent Han Qudc s& 10-1383132) bac 10 “thiét bi dé

bom tu dong monome cho cac thAu kinh 1am kinh mat va phuong phép san
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xuét c4c thau kinh 1am kinh mét bang cach st dung né”. Trong tai liéu sang
ché 2, vi tri cia khuon thAu kinh dugc x4c dinh bang cach sir dung bo cam bién
xé dich (bo cam bién laze) d& phat hién vi tri ctia khudn thau kinh ¢ budc bom
dung dich monome vao trong khoang dugc tao ra béi mot cdp khudn, mic dd
ciia nguyén lidu thé lam ddy khuon thiu kinh dugc phat hién bang khoi di
chuyén thit hai, va lugng monome ma dugc bom qua voi phun duge didu khién
bé‘mg bd phan diéu chinh luong bom, trong d6 lugng monome duge bom dugc
didu chinh dén 5 mm (buéc 1) va dén 10 mm (budc 2) khi monome dat dén
muc nhat dinh.

Tuy nhién, khi phét hién m@c ctia nguyén liéu thd (ché phidm monome)
bang cach sit dung bd cam bién xé& dich nhu trong tai lidu sang ché 2, ché pham
monome nhét hon so véi nuée, vi vay mic duge thay déi c6 dang parabdn ddi
xung hai chiéu chir khong phai dang nam ngang. Vi ly do nay, da c6 van dé &
chd khoé phat hién mot cach chinh xac muc theo thoi gian thyc, va do dd, kho
d& bom mot lugng ding mic du didu chinh ting budce lwgng bom, vi vay lugng
dugc bom thuc té 13 thiéu hodc thira, tir d6 gdy ra cac khuyét tat ctia san pham

va 1am nhiém ban thiét bi bom vGi ché phadm monome chdy tran ra.

Ngoai ra, “phuong phap va thiét bi dé san xuét cac san pham bang chét
déo” cua tai liéu sang ché 3 (patent Nhat Ban s6 3707189) 1a phuong phép tu
dong hoa quy trinh bom dung dich gbc chat déo vao trong khudn dé duc trong
quy trinh san xuét th4u kinh bang chét déo. Trong phuong phap nay, tdc do
dong thir nhét va thoi gian th nhét duoc thiét dit bang cach do do rong gitra
céc thanh thi nhat va th hai trong khoang, va budgc tht nhét 1 bom dung dich
gbc chét déo vao trong khoang & tbc d6 dong thir nhit trong thoi gian thir nhét
va sau do, bugce th hai 1a bom dung dich gbc chét déo & tdc @6 dong thir hai,
thép hon tdc do dong thix nhét, dugc thuc hién, vi vy dung dich géc duoc bom
& tdc d6 dong cao chi trong thoi gian dinh trude va sau do, dung dich gbc dugc
bom & tdc dd dong thap & cudi qua trinh bom. Két qua 13, thoi gian bom ¢6 thé
dugc rat ngan va lugng ro i ¢6 thé duoc giam.

Tuy nhién, theo phuong phap bom theo tai liéu sang ché 3, thoi gian
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bom va luong ro ri dugc gidm bang cach lam giam lugng bom va thoi gian
bom cua nguyén liéu thd chit déo ting budce cé tinh dén cac dic diém khong
gian bén trong khoang. Tuy nhién, c4c déc diém cua sy thay di mirc chat long
cua dung dich monome nhét cao khong dugc tinh dén khi monome dwgc bom
vao trong khuon. Vi Iy do ndy, van con han ché 1a su xuét hién cia céc khuyét

tat ro ri va kho khin cta viéc bom mot lvong ¢o dinh.

“Phuong phap duc thdu kinh bing chat déo” cia tai liéu sang ché 4
(cong bd patent Nhat Ban sé 2008-80766) 12 phuong phap dic thau kinh bang
chét déo trong d6, dé lam day khuon bang nguyén liéu duc 1ong trong khi dé lai
it bot khi nhat c6 thé khi bom nguyén liéu duc 1ong vao trong khuodn theo cach
gidng nhu rét chit long bang cach nghiéng cdc, & giai doan ban dau, viéc bom
bét dau trong khi ctra vao dugc 1am di chuyén mot chit sang mot bén tir trung
tdm phia trén, va khi viéc bom da dugc didn ra dén muc d6 nhat dinh, khudn
dugc lam diy bang monome nguyén liéu thd & trang thai trong d6 cua vao
duoc dat ¢ trung tdm phia trén bang cach 1am quay (1am nghiéng) khuén.

Tuy nhién, méc du tai li€u sang ché 4 1a phwong phap thich hgp dé bom
nguyén liéu thd trong khi ngan can bot khi khoéi con lai, n6 van ¢6 van d 1a

kho khan trong viéc bom mdt lwgng chinh x4c nguyén li¢u tho.

[Tai liéu trong tinh trang k¥ thuét]
[Tai liéu sang ché]

(Tai lidu séng ché 1) 1. Pon yéu ciu cAp giai phap hitu ich Han Quéc s6
20-0236704

(Tai liéu sang ché 2) 2. Patent Han Quéc s6 10-1383132

(Tai liéu sang ché 3) 3. Patent Nhat Ban s6 3707189

(Tai lidu sang ché 4) 4. Cong bd patent Nhat Ban s6 2008-80766

(T4i liéu séng ché 5) 5. Patent Han Qudc s6 10-0417985

(Tai liéu sang ché 6) 6. Cong b patent Nhat Ban s6 Hei 11-352302
(Tai lidu sang ché 7) 7. Patent Han Quéc sd 10-0681218
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Ban chét k§ thuit ciia sang ché
Vén dé k¥ thuat

Nhidu tai liéu trong tinh trang k¥ thuat dugc ghi chu trén day dé xuét
cac phuong phap dé bom ty dong cac monome cho céc vét liéu quang hoc vao
trong khudn, nhung khong cé phwong phap nao khéc phuc duge van dé khé
khén trong viéc bom cac monome v6i lugng chinh x4c chit khong phai luong
thira hodc thiéu. Ngoai ra, kho dé bom cac lugng chinh xé4c clia cdc monome
bing cac phwong phép co hoc 12 kiém soat timg budc mot cach don gian lugng
hodc téc do6 bom bai vi cac phuong phép nay khong thé khic phuc dugc sy
khac biét vé cac monome, nhu sy khac biét vé tdc do hoa ran va thoi gian hoa
rén, su khac biét v& do nhét va sy khac biét vé mirc chét 1éng gitra cac loai
monome khéc nhau cling nhu sy khac biét vé thanh phﬁnr gitta cac loai monome

giong nhau.

Do @6, sang ché d3 dugc tao ra khi xét cac vén dé néu trén, va mot muc
dich cua sang ché 1a d& xudt phuong phap bom tu dong monome cho vét liéu
quang hoc trén co s& episulfua vao trong khudn ma c6 kha nang bom mot cach
chinh x4c ché phdm monome cho vét liéu quang hoc trén co s¢ episulfua vao

trong khuén véi luong ¢ dinh, chit khong phai lugng thira hodc thiéu.

Cu thé 13, mdt muc dich khac cua sang ché 14 d& xuat phuong php bom
ty dong monome cho céac vat liu quang hoc trén co s¢ episulfua vao trong
khudn ma c6 kha ning rat ngan thoi gian bom va bom dung dich monome véi
lugng c¢d dinh, ma khong thira hay thiéu, bang cach bom ché phdm monome
cho céc vat liu quang hoc trén co s& episulfua vao trong khoang cta khudn
theo hai buéc, trong d6 phén 16n ché phim monome dugc bom & budce thu nhét,
va, & budce thir hai, muc chat 1ong cua ché phdm monome dugc phat hién bang
cach sur dung hé thdng nhén dién thi gidc va viéc bom duoc ngung lai, khi muc

chét 16ng duoc phat hién & diém bom cudi.

Giai phap k§ thuat
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Theo mdt khia canh cta sdng ché, cac muc dich trén diy va cac muc

dich khac c¢6 thé duge thuc hién bing cach dé xuat

phuong phdp bom ty dong monome cho cac vat liéu quang hoc trén co
s& episulfua vao trong khudn, bao gdm viéc bom dung dich monome vao trong
khoang duoc tao ra gitta mot cap khudn c6 chu vi ngoai duge gén kin, phuong

phap nay bao gdm:

(a) diéu ché ché phim monome cho cac vét liéu quang hoc trén co s¢
episulfua c6 chi s khic xa ¢ trang thai rén tir 1,650 dén 1,820 va do nhét tir

15 @n 900 cps (25°C);
(b) bom phén 16n ché pham monome vao trong khoang; va

(c) phat hién miic chét 1ong bing cach sit dung hé thng nhén dién thi
giac trong khi bom ché phdm monome vao trong khoang sau budc (b), va
ngimg bom ché pham monome khi murc chét long duoc phat hién & diém bom

cudi dugce thiét dat.

3 bude (b), ché phdm monome c6 thé dugc bom vao trong khoang v&i
khdi luong hoic thé tich dugc thiét dat trude, hodc co thé dugc bom vao trong

vung dinh trude trong khuén bang cach sir dung hé théng nhan dién thi giac.

Hé théng nhan dién thi giac c6 thé tao anh duong vién ngoai ctia khudn
va muc chat 1ong ctia dung dich monome dugc bom vao trong khudn, va co thé
thiét dat ving thi nhat dugce bd tri & mot phén cta dudng vién ngodi cua khudn
va vung thr hai duogc bd tri bén ngoai khudn dé phat hién trang thai trong d6

khudn duoc thiét dat ¢ vi tri bom.

Tét hon 13, khi hé théng nhan dién thi gidc, tai d6 cic ving thit nhat va
thtt hai dwoc thiét dat, phat hién dudng vién ngoai cua khudn trong vung thi
nhét, b diéu khién bom phan 16n dung dich monome vao trong khudn & &p lyc
bom thtt nhat dugc thiét dat, va sau d6, bom lugng con lai cua dung dich
monome vao trong khuon & ap luc thap hon 4p luc bom thix nhét, va két thiic
viéc bom dung dich monome khi hé thdng nhan dién thi giac phat hién muc

chéit 16ng trong ving thir hai.
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Trong c4c ving thit nhét va tht hai, dudng vién ngodi ctia khudn va
murc chét 16ng cua dung dich monome dwgc phat hién dya trén sy thay doi vé

s0 lugng di€ém anh.

Theo mot phuong an dugc uu tién cua sang ché, duong vién ngoai 4o
duoc hién thi & dang cung trong ving thir nhat, vi tri tao anh dwoc diéu chinh
sao cho dudng vién ngoai dugc tao anh cta khudn twong Gng véi dudng vién
ngoai ao khi duong vién ngoai ctia khudn duge phét hién trong ving thu nhét,
va su thay ddi vé muc chit long dugc phat hién dva trén sy thay dbi vé vi tri

cua vung thwr nhat, va, ddng thoi, su thay ddi vé vi tri ctia ving tht hai.

Theo mdt phwong an dugc wu tién, viung thu nhét dugc du dinh c6 nghia
1a vi trf ma c6 thong tin vé phuong chéo, tic 12 ca thong tin chidu X va thong
tin chiéu Y trong chu vi ngoai ctia khudn, va 13 thanh phén dé phat hién sy thay
dbi vé vi trf cua khuon khi khuon duoc tai ¢ vi tri bom, ving tht nhét ding dé
tham chiéu cho viéc di chuyén vi tri cia ving thi hai va ving thu nhét phat

hién dudng vién ngoai ciia khudn ngay 14p tirc khi khudn duoc tai ¢ vi tri bom.

Theo mot phuong an dwoc uu tién, vung thir hai duge thiét dat bén
ngoai vi tri gin cira vdo monome cia khudn dé lam day khoang bén trong
khuon bang dung dich monome ma khong tao ra bot khi, va n6i chung duoc 14p

dat & vi tri trong vong 1 dén 2 mm tr duong vién ngoai ctia khuon.

Theo mot phuong 4n duge wu tién, khi dung dich monome trude hét
dugc bom vao trong bom tiém dugc bom vao trong khudn, bd didu khién diéu
khién bo phan dan dong dé bom 70 dén 99% dung dich monome & ép luc cao,

tire 12 & téc d6 cao, va dé bom cham lugng con lai cua chiing & 4p luc thap.

Ché pham monome cho céc vét liéu quang hoc trén co s& episulfua chira
hop chét ¢6 it nhat mot nhém episulfua.

Tét hon 13, ché phim monome cho céc vat liéu quang hoc trén co s&
episulfua c6 thé con chita mot hodc nhidu chét trong sé hop chét polythiol, Iuu

huynh, va hop chét polyisoxyanat.

Ché phidm monome cho céc vat liéu quang hoc trén co so episulfua co
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thé con chira chat giai phong bén trong, n€u can.

Tot hon 13, viéc bom ché pham monome c6 thé duoc thuc hién & nhiét

do tir -5 dén 50°C.
Hiéu qua c6 lgi

Theo sang ché, khi monome cho cac vat liéu quang hoc trén co sd
episulfua dugc bom vao trong khudn, muc chét léng duoc giam sat bang cach
str dung hé théng nhan dién thi gi4c, va viéc bom dugc tw dong nging lai khi
muc chit long dat dén diém bom cudi, sao cho dung dich monome c6 thé duoc

bom v6i lugng duge thiét dit, ma khong phai 1a thiéu hay thira.

Ngoai ra, vi luong hodc tdc d6 bom khong dugc kiém soat mot cach don
gian vé mit co hoc, nhung luong con lai dugc bom trong khi muc chéit 16ng
dugc giam sat bang cach sir dung hé thdng nhan dién thi giac, vi vay viéc bom
mot luong da duoc thiét dat 14 c6 thé khong phu thudc vao cac khac biét vé do
nhét tuy thudc vao monome va cdc khac biét vé hinh dang cua bé mit chit

long.

Ngoai ra, bang cach truge hét bom phan 16n monome vao trong khoang
trong khuoén mot cach nhanh chéng, co thé rut ngan thoi gian bom monome va
do d6, d& thiét dat viéc bom dé dugce hoan thanh trong vong thoi gian bao quan
trong binh dugc thiét dat trude, va do do, viéc bom mot luong da duge thiét
dit 13 c6 thé & trang thai ti wu truée khi hoa rén, khong phu thudc vao céc

khéc biét vé toc do hoa ran va thoi gian hoéa rdn gitta cdc monome.

Theo sang ché, cac thau kinh trén co s& episulfua chét luong cao c6 thé
duoc san xuat bang cach bom ty dong ma khong cé cac khuyét tat gy ra boi
viéc bom thiéu hodc thira, vi vy ning suét c6 thé duoc cai thién 16n va do do,
cac chi phi san xuét c6 thé dugc giam thong qua céc chi phi nhan cong giam.
Ciing c6 thé ngin ngura vin dé tiép xuc truc tiép cua ngudi vén hanh véi
monome va su van hanh bét thudng hodc su ¢ cua thiét bi do viéc bom thira

ché pham monome.
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Mo ta van tat cac hinh vé

Fig. 1 1a bidu dd tién trinh thé hién du6i dang luge dd quy trinh san xuat

thau kinh theo mot phuong 4n cia sang ché.

Fig. 2 13 so dd khdi minh hoa phuwong phap bom tu dong monome theo

mot phuong 4n cua sang che.

Fig. 3 thé hién trang thai trong d6 dung dich monome cta Fig. 2 trudc

hét dugc hit vao trong bom tiém.

Fig. 4 thé hién trang thai trong d6 dung dich monome cta Fig. 3 dugc

bom vao trong khudn.

Fig. 5 thé hién trang thai trong d6 dung dich monome cta Fig. 4 dugc

nap trong khuon.

MO ta chi tiét cic phwong an thwe hién sang ché

Sau ddy, phuong phap bom tu dong monome cho céc vt liéu quang hoc
trén co s& episulfua vao trong khuon theo sang ché s& duoc md ta & cac bude

tuong tmg tham chiéu dén céc phuong 4n dwgc wu tién.

Phuong phap bom tu dong monome cho céc vat li¢u quang hoc trén co

s& episulfua vao trong khudén bao gdm:

(a) diéu ché ché phdm monome cho cac vét liéu quang hoc trén co so
episulfua cé chi sb khuc xa & trang thai rén tr 1,650 dén 1,820 va dd nhét tir

15 dn 900 cps (25°C);

(b) bom phan 16n ché phAm monome vao trong khoang duoc tao ra gilta

mot cdp khudn ¢6 chu vi ngoai dugce gan kin; va

(¢) phat hién muc chét long bang cach st dung hé théng nhén dién thi
giac trong khi bom ché pham monome vao trong khoang sau buédc (b), va
ngimg bom ché phAm monome khi mirc chit 16ng dugc phat hién ¢ diém bom

cudi dugc thiét dat.
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Ché phidm monome cho cac vat liéu quang hoc trén co s¢ episulfua duoc
du dinh bao gdm ché phém cho céc vt liéu quang hoc chtra hgp chét c6 it nhat
mot nhém episulfua. Nhu duge st dung trong ban mo ta nay, thuét ngit “dung

dich monome” duoc ding dé chi chat 16ng chay dwoc ciia cheé pham monome.

Ché phdm monome cho cic vat liéu quang hoc trén co s& episulfua c6
chi s6 khiic xa & trang thai rén tir 1,650 dén 1,820 va do nhét tir 15 dén 900 cps
& 25°C, tbt hon nira 1a tir 20 dén 500 cps & 25°C.

Hop chét c6 nhém episulfua c6 thé 12 hop chat episulfua c6 khung vong

béo, nhu bis(2,3-epithiopropyl)sulfua, bis(2,3-epithiopropyl)disulfua, 2,3-

epoxypropyl(2,3-epithiopropyl)disulfua, 2,3-epoxypropyl(2,3-
epithiopropyl)sulfua, 1,3- va 1,4-bis(B-epithiopropylthio)xyclohexan, 1,3- va
1,4-bis(B-epithiopropylthiometyl)xyclohexan, bis[4-(B-
epithiopropylthio)xyclohexyl|metan, 2,2-bis[4-(B-
epithiopropylthio)xyclohexyl]propan, va bis[4-(B-

epithiopropylthio)xyclohexyl]sulfua; cac hop chit episulfua c¢6 khung thom,
nhu 1,3- va 1,4-bis(B-epithiopropylthiometyl)benzen, bis[4-(B-
epithiopropylthio)phenyl]metan, 2,2-bis[4-(B-epithiopropylthio)phenyl]propan,
bis[4-(B-epithiopropylthio)phenyl]sulfua, bis[4-(B-
epithiopropylthio)phenyl]sulfin, va 4,4-bis(B-epithiopropylthio)biphenyl; cac
hop chit episulfua c¢6 khung mach dithian, nhu  2,5-bis(B-
epithiopropylthiometyl)-1,4-dithian, 2,5-bis(B-epithiopropylthioetylthiometyl)-
1,4-dithian,  2,5-bis(B-epithiopropylthioetyl)-1,4-dithian, ~va  2,3,5-tri(B-
epithiopropylthioetyl)-1,4-dithian; cac hop chét episulfua c6 khung béo, nhu 2-
(2-B-epithiopropylthioetylthio)-1,3-bis(B-epithiopropylthio)propan, 1,2-bis[(2-
(B-epithiopropylthioetyl)thio]-3-(B-epithiopropylthio)propan, tetrakis(p-
epithiopropylthiometyl)metan, 1,1,1-tris(B-epithiopropylthiometyl)propan, va
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bis(B-epithiopropyl)sulfua va cac hop chét twong tu. D& 1am hop chét episulfua,
cling c6 thé sir dung, vi dy: san phdm dugc halogen hoéa cta hop chit c6 nhom
episulfua, nhu san phdm dugc clo héa hodc duge brom héa ctia hop chét c6
nhém episulfua; san pham dugc alkyl hoa cua hop chét ¢6 nhém episulfua; san
pham dugc alkoxyl hoa cta hop chét ¢6 nhém episulfua; san phdm dugc thé
nitro ctia hop chit c6 nhém episulfua; san phim bién dbi tién polyme ctia hgp

chit c6 nhom episulfua véi rugu polythiol hodc cic san pham twong tu.

Hop chét ¢c6 nhém episulfua tdt hon 12 bao gdm mot hodc nhiéu hop
chét trong sb bis(2,3-epithiopropyl)sulfua, bis(2,3-epithiopropyl)disulfua, 2,3-
epoxypropyl(2,3-epithiopropyl)sulfua, 2,3-epoxypropyl(2,3-
epithiopropyl)disulfua, 1,3- va 1,4-bis(B-epithiopropylthio)xyclohexan, 1,3- va
1,4-bis(B-epithiopropylthiometyl)xyclohexan, 2,5-bis(B-
epithiopropylthiometyl)-1,4-dithian, 2,5 -bis(B-epithiopropylthioetylthiometyl)-
1,4-dithian, va 2-(2-(B-epithiopropylthioetylthio)-1,3-bis(B-
epithiopropylthio)propan.

Theo mot phuong 4n duge wu tién, ché pham monome cho cac vét li¢u
quang hoc trén co s episulfua c6 thé con chira mot hodc nhiéu chat trong so

hop chét polythiol, luu huynh va hop chét polyisoxyanat.

Hop chét polythiol khong bi giéi han cu thé, va hop chit bat ky c6 it
nhét mot nhém thiol cé thé dugc st dung riéng ré& hodc dudi dang hdn hop gdm
hai hodc nhidu chét trong sé chung. Tét hon 13, hop chét polythiol ¢6 thé bao
gdm mot, hai hodc nhiéu hop chit dugc chon tir nhém bao gdm bis(2-
mercaptoetyl)sulfua, 4-mercaptometyl-1,8-dimercapto-3,6-dithiaoctan, 2,3-
bis(2-mercaptoetylthio)propan-1-thiol, 2,2-bis(mercaptometyl)-1,3-
propandithiol, tetrakis(mercaptometyl)metan, 2-(2-mercaptoetylthio)propan-
1,3-dithiol, 2-(2,3-bis(2-mercaptoetylthio)propylthio)etanthiol, bis(2,3-
dimercaptopropanyl)sulfua, bis(2,3-dimercaptopropanyl)disulfua, 1,2-bis(2-
mercaptoetylthio)-3-mercaptopropan, 1,2-bis(2-(2-mercaptoetylthio)-3-
mercaptopropylthio)etan, bis(2-(2-mercaptoetylthio)-3-mercaptopropyl)sulfua,
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bis(2-(2-mercaptoetylthio)-3-mercaptopropyl)disulfua, 2-(2-mercaptoetylthio)-
3-2-mercapto-3-[3-mercapto-2-(2-mercaptoetylthio)-propylthio]propylthio-
propan-1-thiol, 2,2-bis-(3-mercapto-propionyloxymetyl)-butyl —este, 2-(2-
mercaptoetylthio)-3-(2-(2-[3-mercapto-2-(2-mercaptoetylthio)-
propylthio]etylthio)etylthio)propan-1-thiol, (4R,11S)-4,11-bis(mercaptometyl)-
3,6,9,12-tetrathiatetradecan-1,14-dithiol, (S)-3-((R-2,3-
dimercaptopropyl)thio)propan-1,2-dithiol, (4R,14R)-4,14-bis(mercaptometyl)-
3,6,9,12,15-pentathiaheptan-1,17-dithiol, (S)-3-((R-3-mercapto-2-((2-
mercaptoetyl)thio)propyl)thio)propyl)thio)-2-((2-mercaptoetyl)thio)propan-1-
thiol, 3,3'-dithiobis(propan-1,2-dithiol), (7R,11S)-7,11-bis(mercaptometyl)-
3,6,9,12,15-pentathiaheptadecan-1,17-dithiol, (7R,1285)-7,12-
bis(mercaptometyl)-3,6,9,10,13,16-hexathiaoctadecan-1,18-dithiol, 5,7-
dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan, 4,7-dimercaptometyl-
1,11-dimercapto-3,6,9-trithiaundecan, 4,8-dimercaptometyl-1,11-dimercapto-
3,6,9-trithiaundecan, pentaerythritol tetrakis(3-mercaptopropionat),
trimetylolpropan  tris(3-mercaptopropionat),  pentaerythritol  tetrakis(2-
mercaptoaxetat), bispentaerythritol-ete-hexakis(3-mercaptopropionat), 1,1,3,3-
tetrakis(mercapto metylthio)propan, 1,1,2,2-tetrakis(mercaptometylthio)etan,
4,6-bis(mercaptometylthio)-1,3-dithian va 2-(2,2-bis
(mercaptodimetylthio)etyl)-1,3-dithietan. Ngoai ra, hop chét bat ky c6 it nhét
mot nhém thiol ¢6 thé dugc sir dung riéng ré& hodc trong td hop gém hai hodc
nhiéu chét trong sd ching. Ngoai ra, san phdm polyme héa bién ddi thu duge
bang cach tién polyme héa cua hop chét polythiol véi isoxyanat, hgp chét
episulfua, hop chét thietan, hosc hop chit c6 lién két chua bdo hoa lam chat

bién doi nhua c6 thé dugce st dung.

Hop chét polythiol tét hon nita 1a bao gdm mot hodc nhidu hop chét
trong s6 2,3-bis(2-mercaptoetylthio)propan-1-thiol (GST), 4,8-
dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan (FSH), 4,7-
dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan ~ (FSH), ~va  5,7-
dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan (FSH).
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Polythiol t5t hon 13 c6 thé dugc chita véi luong tir 1 dén 15% khoi
luong trong ché phém monome, tot hon nita 13 tr 4 dén 13% khdi luong, va

tham chi tdt hon nita 12 tir 5 dén 11% khdi lugng.

Hop chat polyisoxyanat khong bi giéi han cu thé, va hop chat c6 it nhat
mot nhém isoxyanat va/hodc nhém isothioxyanat co thé duogc sir dung. Vi du,
hop chét polyisoxyanat c6 thé bao gdm mot, hai hodc nhiéu hop chat dugc
chon tir hop chét isoxyanat béo nhu 2,2-dimetylpentan diisoxyanat, 2,2,4-
trimetylhexan diisoxyanat, buten diisoxyanat, 1,3-butadien-1,4-diisoxyanat,
hexametylen 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,
v.v.; hop chdt isoxyanat vong béo nhu isophoron diisoxyanat, 1,2-
bis(isoxyanatometyl)xyclohexan, 1,3-bis(isoxyanatometyl)xyclohexan, 1,4-
bis(isoxyanatometyl)xyclohexan, dixyclohexylmetan diisoxyanat, xyclohexan
diisoxyanat,  metylxyclohexan  diisoxyanat, dixyclohexyldimetylmetan
isoxyanat, 2,2-dimetyldixyclohexylmetan isoxyanat, v.v.; hop chit isoxyanat
thom nhu xylylen diisoxyanat (XDI), bis(isoxyanatoetyl)benzen,
bis(isoxyanatopropyl)benzen, bis(isoxyanatobutyl)benzen,
bis(isoxyanatometyl)naphtalen,  bis(isoxyanatometyl)diphenylete, phenylen
diisoxyanat, etyl phenylen diisoxyanat, isopropyl phenylen diisoxyanat,
dimetyl phenylen diisoxyanat, dietyl phenylen diisoxyanat, diisopropyl
phenylen diisoxyanat, trimetylbenzen triisoxyanat, benzen  triisoXyanat,
biphenyl diisoxyanat, toluidin diisoxyanat, 4,4’-diphenylmetan diisoxyanat,
3,3’-dimetyldiphenylmetan-4,4’-diisoxyanat, bibenzyl-4,4’-diisoxyanat,
bis(isoxyanatophenyl)etylen, 3,3’-dimetoxybiphenyl-4,4’-diisoxyanat,
hexahydrobenzen diisoxyanat, hexahydrodiphenylmetan-4,4’-diisoxyanat, v.v.;
hop chét isoxyanat béo chta luu huynh nhu bis(isoxyanatoetyl)sulfua,
bis(isoxyanatopropyl)sulfua, bis(isoxyanatohexyl)sulfua,

bis(isoxyanatometyl)sulfon, bis(isoxyanatometyl)disulfua,
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bis(isoxyanatopropyl)disulfua, bis(isoxyanatometylthio)metan,
bis(isoxyanatoetylthio)metan, bis(isoxyanatoetylthio)etan,
bis(isoxyanatometylthio)etan, 1,5-diisoxyanato-2-isoxyanatometyl-3-

thiapentan, v.v.; hop chéit isoxyanat thom chia luu huynh nhu diphenylsulfua-
2,4-diisoxyanat, diphenylsulfua-4,4’-diisoxyanat, 3,3’-dimetoxy-4,4’-

diisoxyanatodibenzylthioete, bis(4-isoxyanatometylbenzen)sulfua, 4,4-
metoxybenzenthioetylenglycol-3,3-diisoxyanat, diphenyldisulfua-4,4’-
diisoxyanat, 2,2’-dimetyldiphenyldisulfua-5,5’-diisoxyanat, 3,3°-

dimetyldiphenyldisulfua-5,5’-diisoxyanat, ~3,3’-dimetyldiphenyldisulfua-6,6’-
diisoxyanat, 4,4’-dimetyldiphenyldisulfua-5,5’-diisoxyanat, 3.3’ -dimetoxy
diphenyldisulfua-4,4’-diisoxyanat, 4.4’-dimetoxydiphenyldisulfua-3,3’-
diisoxyanat, v.v.; va hop chit isoxyanat di vong ch@tra luu huynh nhu 2,5-
diisoxyanatothiophen, 2,5-bis(isoxyanatometyl)thiophen, 2,5-
diisoxyanatotetrahydrothiophen, 2,5-bis(isoxyanatometyl)tetrahydrothiophen,
3,4-bis(isoxyanatometyl)tetrahydrothiophen, 2,5-diisoxyanato-1 ,4-dithian, 2,5-
bis(isoxyanatometyl)-1,4-dithian, 4,5-diisoxyanato-1,3-dithiolan, 4,5-
bis(isoxyanatometyl)-1,3-dithiolan, 4,5-bis(isoxyanatometyl)-2-metyl-1,3-
dithiolan, v.v.. Hgp chat bat ky co thé dugc st dung riéng ré hodc dudi dang td
hop gdm hai hodc nhiéu chat mién 12 n6 c6 it nhit modt nhém isoxyanat va/hodc
nhém isothioxyanat. Ngoai ra, san pham dugc halogen héa cua hop chét
isoxyanat, nhu san phém dugc clo héa hodac dugc brom héda cia hop chét
isoxyanat, san pham dugc alkyl hoa cua hop chét isoxyanat, san pham dugc
alkoxyl hoa cua hop chét isoxyanat, san pham dugc thé nitro ciia hop chét
isoxyanat, hodc san pham bién ddi tién polyme cta hop chét isoxyanat véi
rugu da chirc hoac thiol, san phém dugc bién d6i boi carbodiimit cua hgp chét
isoxyanat, san phdm dugc bién ddi bang ure cua hop chét isoxyanat hodc san
phém duoc bién dbi béng biuret cia hop chét isoxyanat, hoic san phém dime

héa hodc trime héa ciia hgp chét isoxyanat, c6 thé duoc st dung.

Hop chit polyisoxyanat t6t hon 13 bao gdm mdt hodc nhidu hop chit

dugc chon tir isophoron diisoxyanat (IPDI), hexametylen diisoxyanat (HDI),

14

14/36



49304

dixyclohexylmetan diisoxyanat (H12MDI), xylylen diisoxyanat (XDI), 3,8-

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

bis(isoxyanatometyl)bixyclo[2,2,1]heptan.

Ché phdm monome c6 thé con chtra luu huynh. Khi luu huynh dugc
chita nita, chi s6 khic xa c6 thé duoc tiang 1én dén 1,71 hoac 16n hon. Luu
huynh tét hon 1 ¢6 do tinh khiét 98% hodc cao hon. Khi d9 tinh khiét nho hon
98%, do trong sudt cta vt liéu quang hoc c6 thé bi suy giam do 4nh hudng
cia céc tap chét. P tinh khiét ctia lru huynh t6t hon nita 1 99,0% hodc 16n
hon, va cu thé t6t hon 12 99,5% hodc 16n hon. Luu huynh c6 béan trén thi
truong duoc phan loai tuy thudc vao su khac biét vé hinh dang hodc phuong
phap tinh ché ciia ching, va bao gdm luu huynh bot, lwu huynh keo, Iwu huynh
két tua, luu huynh két tinh, luu huynh dwgc thing hoa va cdc dang tuong tu.
Theo séng ché, luu huynh bét ky ¢6 do tinh khiét 1a 98% hodc 16n hon ¢6 thé
duoc st dung. Tét hon 14, khi diéu ché ché phém cho céc vt liéu quang hoc,
luu huynh bt ¢ dang céc hat min ma ¢o thé dugc hoa tan mot cach dé dang c6
thé duoc st dung. Ham lugng cua luu huynh trong ché phdm monome tot hon
1a tir 1 dén 40% khdi lwong, tét hon nita 1a tir 2 dén 30% khdi lugng, va tot
nhét 12 tir 3 dén 22% khdi luong tinh theo tong khéi lugng cua ché pham.

Ché phidm monome cho céc vt liéu quang hoc trén co s& episulfua co
thé con chira chat xuc tac su polyme héa. Chét xtc tic sy polyme héa tot hon
13 it nhAt mot chat duoc chon tlr cdc amin, cac mudi amoni bac bbn, cac mudi
phosphoni bac bdn, cidc mudi sulfoni bac ba, cac mudi iodoni bac hai va cac
hop chit phosphin. Tét hon nita 13, chat xtc tac su polyme hoa la it nhat mot
chat dugce chon tir cac mudi amoni bac bdn, cac mudi phosphoni béac bdn va

cac hop chat phosphin. Mudi amoni bic bén c6 thé, vi du, 1a tetra-n-
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butylamoni bromua, tetraphenylamoni bromua, trietylbenzyl amoni clorua,
cetyldimetylbenzyl amoni clorua, 1-n-dodexylpyridini clorua, hodc cac chét
tuong tu. Mubi phosphoni bac bén 13, vi duy, tetra-n-butylphosphoni bromua,
tetraphenylphosphoni bromua, hoédc cac chét twong tu. Hop chit phosphin ¢6
thé 1a triphenylphosphin hodc céc chét tuong tu. Cu thé tot hon 13, chét xuc tac
su polyme hoa la mudi phosphoni bac bén va bao gdm chét bét ky trong s
tetra-n-butylphosphoni bromua va tetraphenylphosphoni bromua. Cac chat xtc
tac su polyme hoa nay co thé duogc sir dung riéng ré& hodc trong céc td hop gdm

hai hoac nhicu chat.

Ché pham cho cac vat liéu quang hoc trén co so episulfua c6 thé con
chira hop chat thiéc halogen 1am chét didu chinh sy polyme héa. Hop chét
thiéc halogen t6t hon néu 1a dibutyl thiéc diclorua, dimetyl thiéc diclorua, hodc
t6 hop cua ching, v6i mdt lugng nhd ciia monometyl thiéc triclorua. T6t hon
nita 1a, monometyl thiéc triclorua c6 thé c¢é mit véi luong tir 0,1 dén 3,5% khéi
luong. Khi ché phém cho cac vat liéu quang hoc trén co s& episulfua dugce
polyme hda va duogc hoa ran, phan tmg c6 thé tién hanh nhanh chéng, va do
nhét cta ché phim c6 thé tang nhanh chéng. Vi chét kiém soat su polyme héa
cho phép kiém soat toc do phan ung dé ngan ngira su ting dot ngdt vé do nhét,
viéc st dung chét kiém soat sy polyme hoéa cé thé giai quyét van dé nay. Chét
kiém soét su polyme héa t6t hon 1a dugc st dung v6i lugng tir 0,01 dén 5%
khéi lugng tinh theo tdng khdi lugng cua ché phdm monome. Véi viéc sir dung
chit bién ddi su polyme hoa nay, toc do polyme héa c6 thé duoc kiém soét dé
han ché sy ting dot ngot vé dd nhét, va két qua 1a, hiéu suét polyme hda duogc

ting 1én, va viéc tao ra cac bong béng khi cling dugc lam mat.

Khi ché pham cho cac vat liéu quang hoc trén co sé episulfua chira luu
huynh, sy polyme hoda tét hon 1a duoc thyc hién sau khi tao ra tién polyme.
Trong trudng hop nay, ché phdm c6 thé con chira alkyl imidazol 1am chét diéu
chinh su polyme hda dé tao thuan lgi cho su tao ra tién polyme. Alkylimidazol

cu thé t6t hon 1a bao gdm 2-mercapto-1-metylimidazol. 2-mercapto-1-
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metylimidazol tét hon 12 ¢6 d6 tinh khiét 12 98% hodc 16n hon. Chét diéu chinh
su polyme héa tét hon 1a c6 thé dugc chtra véi lugng tir 0,01 dén 5% khdi
luong, t6t hon nita 12 tir 0,1 dén 3% khdi lugng, va tham chi tot hon nita 13 tir

0,15 dén 1% khdi luong, trong ché phdm monome.

Ché phAm nhua theo sang ché c6 thé con chira chat giai phong bén trong.
Bang cach bb sung chit giai phéng bén trong vao ché pham nhua trudc khi
polyme héa khudn, dac tinh giai phong sau khi polyme hoa cé thé duoc cai
thién mot cach dang k&. Pé lam chit giai phéng bén trong, hop chit phosphat
este, chat hoat dong bé mat silicon, chit hoat dong bé mat flo, mudi alkyl
amoni bac bdn hoic cac chét tuong tu cé thé duogc st dung riéng ré hodc trong
cac td hop gdm hai hogc nhiéu chét cia ching. Chét giai phéng bén trong tdt
hon 13 dugc chua véi lwong tir 0,001 dén 10% khéi lugng trong ché pham co

thé polyme hoa.

Cac chit hoat dong bé mat khong ion héa 1a flo 1a céc hop chat c6 nhém
perfloalkyl trong phén tir, va cac vi du cua chung bao gdm Unidyne DS-401™
(Nh4t Béan, Daikin Kogyo Co., Ltd.), Unidyne DS-403™ (Nhat Ban, Daikin
Kogyo Co., Ltd.), Eftop EF 122A™ (Nhat Ban, Shin-akita Chemical Co., Ltd.),
Eftop EF 126™ (Nhat Ban, Shin-akita Chemical Co., Ltd.), Eftop EF 301™
(Nhat Ban, Shin-akita Chemical Co., Ltd.) va cac chét tuong tu.

Céc chét hoat dong bé mit khong ion héa la silicon 1a cac hop chét ¢6
nhém dimetylpolysiloxan trong phén ti, va vi du ciia chung la Q2-120A™, do

Dow Chemical Co., USA séan xuét, hodc céac chat tuong tu.

Cac mubi alkyl amoni bac bdn thudng d3 duge biét duéi dang cac chat
hoat dong bé mait cation va bao gém cac mudi halogen, cic phosphat, céac
sulfat va cac chét tuong tu. Trong sb ching, cac vi du vé cac mudi clorua bao
gdbm trimetylxetyl amoni clorua, trimetyl stearyl amoni clorua,
dimetyletylxetyl amoni clorua, trietyldexyl amoni clorua, trioctylmetyl amoni

clorua, dimetylxyclohexyldexyl amoni clorua va cac chat trong tu.

17

17/36



49304

Tét hon 13, hop chat phosphat este ¢6 thé dugc st dung lam chét giai
phong bén trong. Phosphat este dugc didu ché biang cach bd sung 2 dén 3 mol
hop chat rugu vao phospho pentoxit (P20s), va cac hop chit phosphat este
khac nhau c6 thé thu duoc tuy thudc vao loai rugu ma duge st dung. Cac hop
chét phosphat este dai dién la cac hop chét trong d6 etylen oxit hodc propylen
oxit dugc bd sung vao rugu béo, nhém nonylphenyl, hodc cac chét twong tu.
Khi hop chét phosphat este ma etylen oxit hodc propylen oxit dugc bd sung
‘vao duge chua dudi dang chét gidi phong bén trong trong ché pham theo sang
ché, vat liéu quang hoc c6 dac tinh giai phéng tuyét voi va chét luong cao c6
thé thu duoc. Ché pham theo sang ché tét hon 1a chira, dé 1am chéit gidi phong
bén trong, modt hodc nhidu chit dugc chon tir 4-PENPP [polyoxyetylen
nonylphenyl ete phosphat (5% khdi lwong ciia 5 mol san pham cong etylen oxit,
80% khéi luong ctia 4 mol san phdm cong etylen oxit, 10% khdi lugng cua 3
mol san phim cong etylen oxit, va 5% khéi luong ctia 1 mol san pham cong
etylen oxit)], 8-PENPP [polyoxyetylen nonylphenyl ete phosphat (3% khoi
luong cia 9 mol san phidm cong etylen oxit, 80% khéi luong ctia 8 mol san
phdm cong etylen oxit, 5% khéi lugng ctia 9 mol san phdm cong etylen oxit,
6% khdi lwong cuia 7 mol san phdm cong etylen oxit, va 6% khdi lugng cta 6
mol san pham cdng etylen oxit)], 12-PENPP [polyoxyetylen nonylphenyl ete
phosphat (3% khéi lugng ctia 13 mol san pham cong etylen oxit, 80% khbi
lwong cia 12 mol san pham cdng etylen oxit, 8% khéi lugng cta 11 mol san
pham cdng etylen oxit, 3% khéi lwong ciia 9 mol san pham cong etylen oxit, va
6% khéi lugng cia 4 mol san phdm cong etylen oxit)], 16-PENPP
[polyoxyetylen nonylphenyl ete phosphat (3% khéi luong cta 17 mol san
phém cdng etylen oxit, 79% khéi luong ciia 16 mol san phém cong etylen oxit,
10% khdi lugng cta 15 mol san phdm cng etylen oxit, 4% khéi luong cua 14
mol san phém cong etylen oxit, va 4% khéi luong ctia 13 mol san phém cong
etylen oxit)], 20-PENPP [polyoxyetylen nonylphenyl ete phosphat (6% khdi
luong ctia 21 mol san pham cong etylen oxit, 76% khéi luong ctia 20 mol san
pham cong etylen oxit, 7% khdéi luong ctia 19 mol san phédm cong etylen oxit,

6% khdi luong ctia 18 mol san phdm cong etylen oxit, va 5% khdi lwgng cia
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17 mol san phdm cong etylen oxit)], 4-PPNPP [polyoxypropylen nonylphenyl
ete phosphat (5% khéi luong cta 5 mol san phdm cong propylen oxit, 80%
khéi luong cia 4 mol san pham cdng propylen oxit, 10% khéi luong ciia 3 mol
san phdm cdng propylen oxit, va 5% khéi lwong cua 1 mol san pham cong
propylen oxit)], 8-PPNPP [polyoxypropylen nonylphenyl ete phosphat (3%
khéi lugng cta 9 mol san pham cdng propylen oxit, 80% khéi luong ctia 8 mol
san pham cong propylen oxit, 5% khéi luong cta 9 mol san pham cong
propylen oxit, 6% khéi lugng ctia 7 mol san pham cong propylen oxit, va 6%
khéi luong cua 6 mol san phdm cong propylen oxit)], 12-PPNPP
[polyoxypropylen nonylphenyl ete phosphat (3% khéi luong cta 13 mol san
pham cong propylen oxit, 80% khéi lwong ctia 12 mol san phadm cong propylen
oxit, 8% khéi luong ctia 11 mol san pham cong propylen oxit, 3% khdi lugng
ctia 9 mol san pham cong propylen oxit, va 6% khéi lwong cta 4 mol san pham
cong propylen oxit)], 16-PPNPP [polyoxypropylen nonylphenyl ete phosphat
(3% khdi lwgng ctia 17 mol san pham cong propylen oxit, 79% khéi lugng cta
16 mol san pham cdng propylen oxit, 10% khéi lwgng ctia 15 mol sén pham
cdng propylen oxit, 4% khéi Iugng cua 14 mol san pham cong propylen oxit,
va 4% khbi luong ctia 13 mol san pham cong propylen oxit)], 20-PPNPP
[polyoxypropylen nonylphenyl ete phosphat (6% khéi luong ctia 21 mol san
pham cong propylen oxit, 76% khéi lwong ctia 20 mol san pham cong propylen
oxit, 7% khéi luong ctia 19 mol sén pham cong propylen oxit, 6% khéi luong
ctia 18 mol san phdm cong propylen oxit, va 5% khéi lugng ctia 17 mol san
pham cdng propylen oxit)] va Zelec UN™. Céc san phdm dugc thé khac nhau,
bao gdm céac san pham duge halogen hoéa cia hop chit phosphat este, cling ¢6

thé dugc str dung cho cuing muc dich.

Tt hon 13, ché phdm monome c6 thé con chira hop chét olefin 1am chat
bién dbi nhua c6 tinh phan rng nham muc dich kiém soat kha nang chiu va dap,
trong luong riéng, d nhdt monome va cac yeu td tuong tu dé cai thién cac dac

tinh quang hoc cta cac vat liéu quang hoc. Cac vi du v& hop chét olefin ma c6
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thé dugc bd sung vao lam chit bién ddi nhua bao gém: cac hop chét
(met)acrylat nhu benzyl acrylat, benzyl metacrylat, butoxy etylacrylat,
butoxymetyl metacrylat, xyclohexyl acrylat, xyclohexyl metacrylat, 2-
hydroxyetyl acrylat, 2-hydroxymetyl metacrylat, glycidyl acrylat, glycidyl
metacrylat, phenoxyetyl acrylat, phenoxyetyl metacrylat, phenyl metacrylat,
etylen glycol diacrylat, etylen glycol dimetacrylat, dietylen glycol diacrylat,
dietylen glycol dimetacrylat, trietylen glycol diacrylat, trietylen glycol
dimetacrylat, tetraetylen glycol diacrylat, tetraetylen glycol dimetacrylat,
polyetylen glycol diacrylat, polyetylen glycol dimetacrylat, neopentyl glycol
diacrylat, neopentyl glycol dimetacrylat, etylen glycol bisglycidyl acrylat,
etylen glycol bisglycidyl metacrylat, bisphenol A diacrylat, bisphenol A
dimetacrylat, 2,2-bis(4-acryloxyetoxyphenyl)propan, 2,2-bis(4-
metacryloxyetoxyphenyl)propan, 2,2-bis(4-acryloxydietoxyphenyl)propan,
2,2-bis(4-metacryloxydietoxyphenyl)propan, bisphenol F diacrylat, bisphenol
F dimetacrylat, 1,1-bis(4-acryloxyetoxyphenyl)metan, 1,1-bis(4-
metacryloxyetoxyphenyl)metan, 1,1-bis(4-acryloxydietoxyphenyl)metan, 1,1-
bis(4-metacryloxydietoxyphenyl)metan, dimetylol trixyclodecan diacrylat,
trimetylol propan triacrylat, trimetylol propan trimetacrylat, glyxerol diacrylat,
glyxerol dimetacrylat, pentaerythritol triacrylat, pentaerythritol tetraacrylat,
pentaerythritol tetrametacrylat, metyl metacrylat, metyl thioacrylat, metyl
thiometacrylat, —phenyl thioacrylat, benzyl thiometacrylat, xyliden
dithioldiacrylat, xyliden dithioldimetacrylat, mercaptoetyl sulfua diacrylat,
mercaptoetyl sulfua dimetacrylat, v.v., cac hop chét alyl nhu alyl glycidyl ete,
dialyl phtalat, dialyl terephtalat, dialyl isophtalat, dialyl cacbonat, dietylen
glycol bis(alyl cacbonat), v.v., va cac hgp chit vinyl nhu styren, clostyren,
metylstyren, bromostyren, dibromostyren, divinylbenzen, 3,9-
divinylspirobi(m-dioxan), v.v.. Cac hop chat hiru ich khong bi gi6i han ¢ cac
hop chét dugc néu 1am vi du nay. Céac hop chét olefin nay c6 thé dugc st dung

riéng ré& hoic trong céc to hgp cua ching.
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Néu can, ché ph4m monome c6 thé con chira céc chét phu gia khac nhau
nhu chét kéo dai mach, chét lién két ngang, chit 6n dinh quang, chit chbng
oxy hoa, chit chéng tao mau, chat hép thu UV, thudc nhudm hitu co, thude
nhudm vo co, chét don, chit ting cudng kha ning bam dinh, v.v. theo phuong

phép thong thuong.

Viéc bom ché phém monome tdt hon 13 duoc thuc hién & nhiét do nam
trong khoang tu -5 dén 50°C. Bing cach thuc hién viéc bom trong pham vi
nhiét do thich hop, thoi gian bao quén trong binh ¢6 thé duogc duy tri mot cach
phu hgp va céc vat liéu quang hoc chit luong cao ma khong tao ra cic van
hodc hoa tring c6 thé thu duogc thong qua phan Gng polyme héa ém dep. Tot
hon nita 13, nhiét do trong qué trinh bom nam trong khoang tir -5 dén 30°C. Cu
th& t6t hon 13, khi nhiét do 1a tir -5 dén 15°C, c6 thé san xuét thau kinh quang

hoc trén co s episulfua c6 chi s6 khiic xa cao c6 chat lvong hang dau.

3 bude (b), ché phadm monome ¢6 thé dugc bom vao trong khoang véi
khéi lwong hoic thé tich duoc thiét dit trude, hodc ¢ thé dugc bom vao viing
dinh trudce trong khuon béng cach str dung hé théng nhan dién thi giac. O bude
(c), mutc chit long duoc phat hién br?lng cach str dung hé thdng nhan dién thi
giac, va viéc bom ché phdm monome dugc nglng lai khi mirc chét long duoc

phét hién & didm bom cudi dugc thiét dit.

Sau day, cac phuong an dugc uu tién cua cac bude (b) va (c) s€ duge

mo ta dua vao cac hinh v& kém theo.

Th& nhit, nhu dugc thé hién trén Fig. 1, phuong phap bom ty dong
dung dich monome vao trong khudn dé san xuit vat liéu quang hoc nhu thiu
kinh bao gdm céc budc 1a tai vao khudn S10, quéan bang S20, m& bang S30,
bom monome S40, dong bang S50, va d& tai khudn S60, va con bao gdm céc

budc sau do6 12 héa ran monome va tach thau kinh ra khoi khuén dé hoan thanh
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viéc san xut thAu kinh. Quy trinh ndy vé co ban l1a gidng nhu phuong phap

thong thuong.

Theo phuong an nay, phuong phap cu thé bao gdm viéc phat hién muc
chit 1ong bing cach s dung hé thdng nhan dién thi giac trong khi bom
monome tr thing nguyén liéu tho vao trong khoang cua khudn va ngiing bom
dung dich monome khi mirc chét long duoc phat hién & diém bom cudi dugc
thiét dit dwoc d& xuAt. Nhu duoc thé hién trén cac Fig. 2 dén 5, dung dich
monome S trong thung dung dich monome 10 trudc hét duoc hut vao trong
bom tiém 20 ma c6 thé kiém soat lidu dé khép v6i khoang ctia khudn M, va
sau d6, phan 16n dung dich monome S d& duoc bom vao trong bom tiém 20
tiép sau dwoc bom & tdc do cao vao trong khudén M, di hay khong dung dich
monome S lam day khuoén M dugc xac dinh bing céach sir dung hé théng nhan
dién thi giac trong khi lugng con lai dugc bom & ap luc bom gidm, va sau do,

viéc bom dugc hoan thanh.

Theo phuong an nay, nhu co thé théy tir cac Fig. 2 dén 5, hé thdng nhan
dién thi giac tao anh duong vién ngoai ctia khudén M va muc chét long L1 cua
dung dich monome S dd dwgc bom vao trong khoang cua khudn M, va thiét dat
vung tht nhit Al duge bd tri & mot phan ciia dudng vién ngoai ctia khuén M
va ving tht hai A2 duge b tri bén ngoai ctra vao cua khuén M dé phat hién

trang thai trong d6 khuoén M dugc thiét dat ¢ vi tri bom.

Trong khi d6, khi tin hiéu hinh anh dugc chup boi hé théng nhan dién
thi giac, tic la duong vién ngoai ctia khuén M dugc phat hién trong ving thir
nhit A1, nhu duoc thé hién trén Fig. 2, né x4c dinh rang khudn M duoc tai o vi
tri bom. Tai thoi diém nay, bd diéu khién C x4c dinh xem hay khong duong
vién ngoai dugc tao anh cua khudn M c6 khép véi dudng vién ngoai a0 L dugc
biéu thi & dang cung trong ving thi nhat A1. Néu khong khép, viéc diéu chinh

vi tri tao anh dé 1am khép dudng vién ngoai duoc tao anh cta khudén M véi
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dudng vién ngoai 40 L dugc thuc hién béng cach didu chinh tinh hé théng nhan

dién thi giéc, tirc 1a bang cach diéu chinh vi tri ciia camera thi giac.

Trong viéc diéu chinh vi tri tao anh, vi tri cua vung tht nhat Al duoc
diéu chinh, va dong thdi, vi tri cia ving tht hai duge lam di chuyén béi cling
khoang cach nhu vung thu nhat Al, vi vy vung tht hai A2 ¢ cung khoang
cach duoc tao anh béi hé théng nhan dién thi gidc dé phat hién su thay doi vé
muc chét 1ong cua dung dich monome, méc du vi tri tdi cua khuén M trong

thiét bi bom dugc thay d6i mot chut.

Ngoai ra, b didu khién C phén tich hinh anh dugc chup boi hé théng
nhan dién thi gidc dé phét hién kha ning cia khoang va viéc thiét dat vi tri
bom theo loai khuon M, va diéu khién cong doan m& va dong cia bd phén dan
dong 22 va van cua bom tiém 20 dé diéu chinh lwgng dung dich monome S
trude hét duge hat vao trong bom tiém 20, dinh thoi gian cua 1an bom th hai
ctia dung dich monome S vao trong khudn M, ap luc bom, va diém cudi, va dé
didu chinh vi trf tinh cta hé théng nhén dién thi giac, nhw dwgc thé hién trén

Fig. 3.

Ngoai ra, bd diéu khién C thiét dat 4p luc bom mdt cach khac nhau theo
loai khuoén M va dung dich monome S théng qua cac phuong tién nhap bén
ngoai nhu ban cam Gng hodc ban phim, va dugc thiét ké dé luu trix dir lidu thu
duoc thong qua cac thir nghiém 13p lai khi str dung mot loai khuoén hoac dung

dich monome ma&i dé xé4c dinh va thiét dat 4p luc bom t1 wu.

Theo phuong 4n ndy, bo phan din dong 22 dugc tao céu hinh dé hut
dung dich monome vao trong bom tiém 20 bang cach di chuyén pitténg tru
truot 23 tién va lui bang cach sit dung cong suit cua md to (khong dugce thé
hién trén hinh v€), hodc dé bom dung dich monome hut dwgc vao trong khudén
M. Tuy nhién, sang ché khong chi gidi han & cAu hinh nay, va phuong phap
din dong cta bo phan din dong 22 c6 thé s dung cac phuong phap da biét

khéac nhau.
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Phuong 4n dwgc wu tién dé bom dung dich monome vao trong khudn

theo c4u hinh nhu trén dy s& dwgc md ta nhu sau.

Thtt nhét, nhu duge thé hién trén Fig. 3, trudce hét, dung dich monome S
duogc hut vao trong bom tiém 20 véi lugng tuong tng voi thé tich ctia khoang
trong khudn M theo loai khuén M ma duoc cung cAp. Tai thoi diém nay, van V
duoc 14p dat gitta thung nguyén liéu thd 10 va bom tiém 20 dugc gitt md, va
vdi 21 chin ludng vao cta khong khi tir bén ngoai bsi van kiém tra tich hop
(khoéng duoc thé hién trén hinh vé), va bd phan dan dong 22 dugc bd tri trén
bom tiém 20 dwoc van hanh dé lam ddy bom tiém 20 vé6i lugng duoc thiét dat

cua dung dich monome S.

Trong khi do6, thao tic m¢ va déng van V co thé dwgc diéu khién béi bd
didu khién C, va van V m& mot cach ty dong khi bd phan dan dong 22 ctiia bom
tiém 20 thuc hién cdng doan hut bang cach sir dung van kiém tra, va déng mot
cach tu dong khi bd phén dan dong 22 thuc hién cong doan x4, tirc 12 bom vao

trong khuon.

Tiép theo, nhu dugc thé hién trén Fig. 4, sau d6, khi dwdng vién ngoai
cta khudn M duoc phat hién trong ving thit nhit A1 trén anh duge chup boi hé
thdng nhan dién thi gi4c, vi tri cua camera dugc diéu chinh tinh dé khép voi
dudng vién ngoai 4o L. Két qua 13, xac dinh dugc rang khuén M dugc tai & vi
tri bom, va bd phan din dong 22 dugc din dong theo chiéu nguoc lai véi chiéu
cua cong doan ban dau, vi vay dung dich monome S bén trong bom tiém 20
duoc bom vao trong khuén M thdng qua voi 21. Tai thoi diém nay, van V dugc
gilt dong lai, van kiém tra dugc bd tri voi 21 duoc mo ra, bd phan dan dong 22
duoc van hanh d& bom chi mot luong di duge thiét dit trudc cta dung dich
monome S, va lugng da duoc thiét dat truée nay duge xac dinh 1a tir 70 dén
99%, t&t hon nita 1a tir 90 dén 98%, cua luong ban dau duoc bom vao bom

tiém 20.
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O budc trén day, ap luc bom cua dung dich monome S dugc thiét dat &
ap luc cao nhat trong khoang trong d6 cac bot khi khéng dugc tao ra, tuy thude
vao d6 nhét ciia dung dich monome hodc do day cua khoang bén trong khudn,

dé rat ngan thoi gian bom.

Cubi cung, sau khi phan 16n dung dich monome S bén trong bom tiém
20 dugc bom vao trong khuén M bang cach din dong bd phan dan dong 22
nhu duoc mo ta trén day, te do din dong cia bd phan din dong 22 dugc didu
khidn dén twong d6i cham dé cho phép bom cén than luong con lai cua dung
dich monome. Tai thoi diém nay, viéc bom dugc thuce hién cho dén khi mutc
chét 1ong cta dung dich monome S dugc phat hién trong ving tht hai A2 dugc
b tri bén ngoai cira vao I bang hé théng nhén dién thi gidc nhu duge thé hién
trén Fig. 5. Khi mrc chat 16ng ctia dung dich monome S duoc phat hién trong
ving thtt hai A2, duge bd tri khoang 1 dén 2 mm bén ngoai ctra vao I cia
khudn M, béng suic cang bé mat, hoat dong ctia bd phan dan dong 22 ctia bom
tiém duoc nging lai, vi vay viéc bom dung dich monome S dugc hoan thanh.
Trong quy trinh sau do, bang gén kin T ma dd dugc mé ra duoc quén lai dé
dong ctra vao I, va khudn dugc do tai dé hoan thanh viéc bom dung dich

monome S vao trong khuén M.

Khi duong vién ngoai ciia khuén M trong ving thi nhit A1 khép voi
dudng vién ngoai 4o L nhu 12 két qua ctia quy trinh trén day, dung dich
monome S dugc cép & ap luc bom tho nhit dugc thiét dit truée theo loai
khuon dugc cung cip, lugng con lai cia dung dich monome S dugc bom vao
trong khudén M & 4p luc thip hon 4p lyc bom thir nhét, va du hay khong mirc
chét long L1 xuét hién trong ving th hai A2 dugc b6 tri bén ngoai khuén M
duoc kiém tra. Khi murc chét long L1 xuat hién, viéc bom dung dich monome
duoc két thuc. Khi muc chit 16ng khong xudt hién, dung dich monome dugc

bom & 4p luc thip cho dén khi murc chét 1ong xuat hién trong viing tha hai A2.
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Trong khi do, trong cac vung thir nhét va thi hai, duong vién ngoai cia
khudn hodc mirc chat 16ng ciia dung dich monome dugc phat hién boi su thay
ddi vé sb luong diém anh. DA phat hién ra ring ranh gi6i gilta duong vién
ngoai cua khudn va murc chat 16ng ctia dung dich monome xuét hién dudi dang
bong tuyén tinh do su khac biét vé ty trong gitta khong khi va khudn va dung
dich monome, vi viy dudng vién ngoai ctia khudn va mirc chéit 1ong cua dung
dich monome dugc tao ra baoi sb luong diém anh duoc tao ra boi bong tuyén

tinh dugc tao anh trong mdi ving.

Theo phwong 4n nay, vi duong vién ngoai ctia khuon M dugc phat hién
trong céc ving Al va A2 va d6 day ctia mic chat 16ng cua dung dich monome
12 gin nhu khéong ddi, s6 lugng diém anh dwgc phét hién gan nhu khong ddi,
nhung cac thiét bi ngoai vi khac nhau hoat dong mot cach nhanh chéng, va hon
nita, con ngudi va cac thiét bi khac di chuyén quanh nha may va do do, cac
phan xa cua ching c6 thé xuat hién trong khudn hodc dung dich monome dudi
dang hién tugng la, do d6, gy ra su phat hién sai. Do d6, do 16n cua su thay
ddi vé sb luong didm anh dugc phat hién va chiéu cta béng cling dugc phat

hién d€ ngdn ngira sy phat hién sai do tap am tir cdc ngudn khac nhau.

Theo phuong an nay, luong dung dich monome ma dwgc bom & ap luc
bom thtt nhit tét hon 1a tir 70 dén 99% cia téng lugng bom, nhung sing ché
khong chi gi6i han & d6, va luong bom thir nhét c6 thé thay dbi mot chit thy
thudc vao loai khuon va dd nhé6t ctia dung dich monome. Lugng dung dich
monome ma dugc bom & ap lyc bom thr nhét tdt hon nita 1a tir 90 dén 98%

clia tong luong bom.

Theo phuong phap bom ty dong dung dich monome theo phuong an cta
sang ché dugc md ta trén day, phan 16n dung dich monome ban dau dugc bom

vao khudn trong thoi gian ngan nhat ¢ toc do cao, tire 1a 4p luc cao, va sau do,
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lwong con lai dugc bom & tée do twong ddi thap cho dén khi khoang bén trong
khudn duge 1am ddy trong ving thit hai, vi vy thoi gian can thiét dé bom dung
dich monome c6 thé dugc rit ngin trong khi luong chinh xéc c6 thé dugc bom
ma khong tran ra. C6 cac uu didm & chd c6 thé cai thién ning suét thong qua
thoi gian xur 1y duoc rit ngén va san xut thau kinh c6 chét luong dong déu, va
cac khuyét tat do viéc bom lugng monome thiéu hodc thira va truc tric cua

thiét bi san xuat dugc ngan chin.

Theo mdt phuong 4n dwoc wu tién ctia sang ché nhu duge md ta trén day,
phén 16n dung dich monome nhét dugc bom mot cach nhanh chéng & 4p luc
cao thr nhat vao trong khoang bén trong khuén, va sau do, lugng con lai duge
bom cham & ap lyc bom gidm b:?mg cach str dung hé théng nhan dién thi giac &
bude cudi, nhd d6 1lam diy khoang bang dung dich monome va ngin ngira viéc
bom lwong thira cia ching. Ngoai ra, sau khi phan 16n dung dich monome
duoc bom vao trong khuén trong thoi gian ngén, qua trinh bom dugc hoan
thanh khi dung dich monome trong ving th® hai dugc phat hién béi hé théng
nhin dién thi gidc. Do d6, khong c6 cac bot khi con lai va luong dung dich
monome ma dugc bom 1a chinh xac, chtt khong phai la thiéu hodc thira, vi vay
cac thu kinh c¢6 chét lugng ddng déu co thé duoc tao ra, va thdi gian bom
monome c6 thé dugc rat ngén, nho d6 tdi da hoéa hidu qua ctia cong doan bom
monome. Do d6, ¢6 thé ngan ngira cac khuyét tat do viéc bom lugng thiéu cua
dung dich monome va ngédn ngira sy van hanh bat thudong hoic su c¢b cua thiét

bi gdy ra do viéc bom dung dich monome du.

MBb ta céac sb chi dan

C: Bo diéu khién

I: Cra vao

L: Pudng vién ngoai 40

L1: Mic chét 16ng
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M: Khudn

Al, A2: Cac vung phéat hién
S: Dung dich monome

T: Bang gén kin

V: Van

10: Thung nguyén li¢u tho
20: Bom tiém

21: Voi

22: Bd phan dan dong

23: Pittong tru truot
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YEU CAU BAO HO
1. Phuong phap bom ty dong monome cho cac vét liéu quang hoc trén co
s& episulfua vao trong khuoén, bao gdm viéc bom dung dich monome vao trong
khoang duoc tao ra gifta mot cdp khudn c6 chu vi ngoai duoc gén kin, phuong

phap nay bao gém:

(a) diéu ché ché phdm monome cho céc vt liéu quang hoc trén co s&
episulfua c6 chi sé khiic xa ¢ trang thai rén tir 1,650 dén 1,820 va d6 nhét tr

15 dén 900 cps (25°C);
(b) bom phan 16n ché phdm monome vao trong khoang; va

(c) phét hién muc chét long bing cach sit dung hé thong nhan dién thi
gidc trong khi bom ché phdm monome vao trong khoang sau buéc (b), va
ngimg bom ché pham monome khi muc chét long duoc phat hién & diém bom
cudi dugc thiét dat; va trong d6 hé théng nhén dién thi gidc tao &nh dudng vién
ngoai cia khudn va murc chét long cta dung dich monome dugc bom vao trong
khudn, va thiét dat viung thi nhét dugc bd tri & mot phﬁn cua duong vién ngoai
clia khudn va vung tht hai duge bd tri bén ngoai khuén dé phat hién trang thai

trong d6 khuon dugc thiét dat ¢ vi tri bom.

2. Phuong phép theo diém 1, trong d6 bd diéu khién bom phan 16n
dung dich monome vao trong khuén & 4p luc bom thir nhét dugc thiét dat, khi
hé thdng nhan dién thi gidc phat hién dudng vién ngoai cta khudn trong ving
thr nhét, va sau d6, bd diéu khién bom luong con lai ctia dung dich monome
vao trong khudn & ap luc thip hon &p lyc bom thir nhét, va két thiic viéc bom
dung dich monome, khi h¢ théng nhan dién thi gidc phat hién muc chét long

trong vung thir hai.
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3. Phuong phép theo diém 1 hodc 2, trong do, trong cac ving thir nhét va
th hai, dudng vién ngoai ctia khudn va mirc chét 16ng cua dung dich monome

duoc phat hién dua trén sy thay d6i vé s6 luong diém anh.

4. Phuong phap theo diém 1 hogc 2, trong d6 dudng vién ngoai 4o dugc
hién thi & dang cung trong viung th@ nhét, vi tri tao anh dugc diéu chinh sao
cho dudng vién ngoai dugc tao anh cua khudn tuong Gng véi duong vién ngoai
4o khi duong vién ngoai ctia khudn dugce phét hién trong ving thi nhét va su
thay d6i vé mirc chat 1ong dugce phat hién dya trén sy thay d6i vé vi tri cia

vung th hai tuy thudc vao su thay dbi vé vi tri ciia ving thir nhat.

5. Phuong phép theo diém 1 hodc 2, trong d6 vung thir nhét duoc thiét dat
& vi trf ma c6 ca thong tin chiéu X va thong tin chiéu Y trong chu vi ngoai ctia

khuon.

6. Phuong phép theo diém 2, trong d6, & budc bom ché pham monome vao
trong khuén ¢ 4p luc bom th nhét, ché phém monome duoc bom véi lugng tu

70 dén 99% thé tich ctia khoang trong khudn.

7. Phuong phap theo diém 1 hogc 2, trong d6 ché phdm monome cho cac
vat liéu quang hoc trén co s& episulfua chira hop chét c6 it nhat mot nhém

episulfua.

8. Phuong phap theo diém 7, trong d6 hop chét c6 nhém episulfua bao
g@)m mot hodc nhiéu hop chit dugc chon tr nhém bao gém bis(2,3-
epithiopropyl)sulfua, bis(2,3-epithiopropyl)disulfua, 1,3-bis(B-
epithiopropylthio)xyclohexan, 1,4-bis(B-epithiopropylthio)xyclohexan, 1,3-
bis(B-epithiopropylthiometyl)xyclohexan, 1,4-bis(B-
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epithiopropylthiometyl)xyclohexan, 2,5-bis(B-epithiopropylthiometyl)-1,4-
dithian, 2,5-bis(B-epithiopropylthioetylthiometyl)-1,4-dithian, va 2-(2-(B-
epithiopropylthioetylthio)-1,3-bis(B-epithiopropylthio)propan.

9. Phuong phép theo diém 7, trong d6 ché pham monome cho céc vat liéu
quang hoc trén co s& episulfua con chira mot hodc nhiéu chat trong sé hop chét

polythiol, luu huynh va hop chét polyisoxyanat.

10.  Phuwong phap theo diém 7, trong d6 ché phdm monome cho céc vt liéu

quang hoc trén co s¢ episulfua con chira chét giai phong bén trong.

11.  Phuong phép theo diém 7, trong d6 viéc bom ché pham monome duoc

thuc hién & nhiét d6 tir -5 dén 50°C.
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Fig. 2
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Fig. 3
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Fig. 5
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