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Linh vuc k§ thuat dwoe dé cip

Séng ché d& cap dén san phdm dugc dic bao gbm hop chit quang sic va
ché phdm polyme héa duoc ding 1am vat liéu quang hoc.
Tinh trang k¥ thuit cia sang ché

Céc thiu kinh 1am bang chét déo 13 nhe hon va khé v hon cac thau kinh vo
co, va do d6 nhanh chéng phé bién 1am cac bd phan quang hoc nhu 13 cac thiu
kinh deo mét va céc thdu kinh camera. Gan ddy, thiu kinh 1am bang chét déo ¢
tinh ning quang sic di duoc phat trién.

Trong s6 ching, thiu kinh thu dugc tir poly(thio) uretan thu hut sy chi y
béi vi thiu kinh nay c6 hé s6 khiic xa cao va cac tinh chét vat Iy tuyét voi nhur 1a do
bén.

Tai liéu sdng ché 1 md ta thiu kinh duoc tao nén tir ché phdm bao gdm hop
chit quang sic dinh trudc va hop chét di(met)acrylat. Trong doan 0009, d& mo ta
rang, trong truong hop ma nhua uretan hodc nhya thiouretan c6 hé s6 khiic xa cao
dugc sir dung, isoxyanat ma 1a vét liéu tho cia nhya & giai doan monome phan tng
v6i hop chét quang séc, va do d6 tinh ning quang sc khong dugce thé hién day du.

Tai liéu sang ché 2 boc 16 thau kinh ¢6 16p phi dugc tao nén tir ché phim
bao gdm hop chét quang séc c6 bd khung chromen va hop chét phenol trén bé mit
cta thu kinh 1am bang chit déo gbc thiouretan.

Tai liéu sang ché 3 boc 16 thau kinh quang sic ¢6 nén thau kinh duogc tao
nén tir nhua thiouretan va mang quang sic duoc tao ra bing cach pht nén bing
dung dich chira hop chat quang séc va monome polyme héa dugc gbe. Tai lidu
séng ché 4 boc 16 hop chat ¢ cac dic tinh quang sic.

Tai lidu sang ché 5 boc 16 ché phim polyme hoéa duge dung lam vat lidu
quang hoc bao gom it nhit moét hop chét isoxyanat dugc lua chon tir hop chit

isoxyanat béo va hodc isoxyanat vong béo, hop chét hydro hoat héa hai nhém chirc
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hogic nhidu nhém chire hon, va hop chit quang séc.

Tai liéu séng ché 6 m6 ta ché phdm polyme héa duge dung lam vat liéu
quang hoc bao gém hop chét polyisoxyanat, hop chét polyol dinh trude, hop chat
hydro hoat héa hai nhém chirc hodc nhidu nhém chirc hon, va hop chét quang sic.
Tai liéu sang ché 6 boc 16 rang ty 18 mol (nhém NCO / (nhém OH + nhém SH))
ctia cac nhém NCO ¢6 trong hop chét polyisoxyanat so v6i tdng cac nhém OH va
c4c nhém SH c6 trong hop chit hydro hoat héa va hop chit polyol nam trong
khoang tir 0,8 dén 1,2 va yu tién nhét 13 nim trong khoang tir 0,9 dén 1,1.

Cac tai liéu lién quan
Céc tai lidu sang ché

Tai lidu sang ché 1: Cong b6 séng ché Nhat Ban chua xét nghiém sd
H08-272036

Tai lidu séng ché 2: Cong bd séng ché Nhat Ban chua xét nghiém sd
2005-23238

Tai liéu sang ché 3: Cong bd sang ché Nhat Ban chua xét nghiém sb
2008-30439

Tai lidu sang ché 4: Cong bd séng ché Nhat Ban chua xét nghiém sb
2011-144181

Tai liéu sang ché 5: Tém tét cong bd qudc té s6 W02014/002844

Tai lidu sang ché 6: Tém tét cong bd qudc té s6 WO2015/115648

Tai lidu séng ché 7: Bang doc quyén sang ché My s6 6506538

Tai liéu sang ché 8: Cong bd séng ché Nhat Ban chua xét nghiém sb
2005-305306

Tai liéu séng ché 9: Tém tht cong bd qudc t& s6 WO2005/087829

Tai lidu sang ché 10: Tém tht cong bd quéc té s6 WO2006/109765

Tai lidu sang ché 11: Tém tét cong bd qudc t& s6 WO2007/020817

Tai lidu séng ché 12: Tém tht cong bd qudc té s6 WO2007/020818

Tai lidu sang ché 13: Tém tht cong bd quéc té s6 WO2014/002844
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Tai liéu séng ché 14: Tém tit cong bd qudc té s6 WO2015/115648
Ban chit k¥ thudt ciia sing ché
Van d@ duoc giai quyét boi sang ché

Céc tac gia sang ché da kiém tra tinh ning quang sic clia san pham dugc
dac nhua thu duoc trong vi du cua tai li€u sang ché 6. K&t qua 13, céc tic gia sang
ché da phét hién ra ring, trong ché phim nhua, trong trudong hgp ma cé nhiéu
nhém NCO hon so v6i trong truong hop ma “ty 1€ mol (nhém NCO / (nhém OH +
nhém SH)) cta cac nhom NCO c6 trong hop chét polyisoxyanat so véi tong cia
cac nhém OH va cic nhém SH c6 trong hop chét hydro hoat héa va hop chét
polyol” 1a 1,0, thi su suy bién tinh ning quang sic dugc ngan chin.

G day, céc tac gia sang ché da kiém tra cac ndéng do con lai ctia cac nhém
NCO va céc nhém SH trong san phim duoc dic nhya bang phuong phép phan tich
IR, dé phat hién ra ring c6 mdi twong quan gitra d6 6n dinh tinh ning quang sic
cUa san phim duoc dic nhua va ndng do clia cac nhém SH con lai trong sén phidm
duoc dac nhua. Su twong quan giita d6 on dinh tinh ning quang sic va ndng do cla
cac nhém NCO con lai 1a khong duogc thiy. Céc tic gia sang ché di phét hién ra
rang ndng do cta cac nhém SH con lai trong san phim duoc dic nhya dugc ngan
chan trong truong hop ma ty 1€ mol trong ché pham nhuya 1a trong khoang cu thé
vuot qua 1,0. Tuc 13, cac tac gia sang ché d3 phat hién ra rang, sy suy bién tinh
niang quang sic theo thoi gian duoc ngin chin bang cach 1am cho ty 1& mol trong
ché phdm nhua 13 trong khoang dinh truéc bao gdm nhiéu nhém NCO va gidm
ndng do ctia cac nhém SH con lai trong san phdm duogc dic nhya, d& nong do 1a
nhé hon gia tri s6 dinh trude.
Céch thirc giai quyét van dé

Sang ché & xuét dudi day.

[1] San phdm duoc dac c6 thé thu dugce bang cach polyme hoéa va luu hoa
ché pham polyme hoéa duoc bao gbm:

hop chét polyisoxyanat (A);
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hop chét polyol (B) ma cé cong thic (1), va co khéi lugng phén tir trung
binh s6 14 bang hodc 16n hon 100

a b d
Q'Ik Q2| © (1)

(trong cong thirc (1), m 1& gié tri s6 tir 1 dén 20, k 14 0 dén 2m, n 13 gia trj s6
tir 1 dén 20, 112 0 dén 2n, a 1a gia tri sb bing hodc 16n hon 0, b 13 gid trj s6 bang
hoiic 16n hon 0, d 1a gi4 tri s6 bing hogic 16n hon 0, e 14 gié tri s6 bang hodc 16n hon
1, Q! 1a nguyén tir hydro hodc nhém alkyl cé 1 dén 6 nguyén tir cacbon, nhiéu
nhém thudc Q! ciing ton tai c6 thé 14 giéng nhau hodc khac nhau, Q* 12 nguyén tir
hydro hodc nhém alkyl c6 1 dén 6 nguyén tir cacbon, nhiéu nhém thude Q? cing
tdn tai c6 thé 12 gibng nhau hodc khac nhau, Z 14 nhém hitu co héa tri hai ¢6 1 dén
30 nguyén tr cacbon ma c6 thé bao gdm nhém thom, va nhiéu nhém thudc Z cling
tdn tai c6 thé 13 gidng nhau hoic khac nhau);

hop chit hydro hoat héa hai nhém chirc hodc nhiéu nhém chirc hon (C) (&
day, ngoai trtr hgp chit (B)); va

hop chét quang sic (D),

trong d6 ndng do cla cac nhém SH duge do bang phuong phap phan tich
IR 12 thdp hon 1,0% trong lugng.

[2] San phdm dugc dbc theo muc [1], trong d6 hop chét polyisoxyanat (A)
1a mét hodc nhiéu hop chat duoc lua chon tir nhém gdém c6 hexametylen
diisoxyanat, pentametylen diisoxyanat, xylylen diisoxyanat, isophoron diisoxyanat,
bis(isoxyanatometyl) xyclohexan, dixyclohexylmetan diisoxyanat,
2,5-bis(isoxyanatometyl) bixyclo-[2.2.1]-heptan, 2,6-bis(isoxyanatometyl)
bixyclo-[2.2.1]-heptan, tolylen diisoxyanat, phenylen diisoxyanat, va
diphenylmetan diisoxyanat.

[3] San pham duoc dic theo muc [1] hoic [2], trong d6 hop chét polyol (B)

1a mot hogic nhidu hop chét duoc lya chon tir cac hop chat dugc thé hién béi cac
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cong thirc (I) dén (IV),

H—Qo—?H—CHza—OH
X P (1)

(trong cong thire (I), p 1 gié tri sd tlr 4 &én 100, X 12 nguyén tir hydro hodc

nhém metyl, va nhiéu nhém thude X clng ton tai c6 thé 13 giéng nhau hoic khac

nhau),
HO~€CH CHy- %Z—eo-CHZ-CI)H}OH
r
R2

(trong cong thae (II), q va r co thé 13 giéng nhau hodc khac nhau va mdi

(D

loai 13 gié tri s6 bing hodic 16n hon 1, tong ctia q va r 14 gia tri s6 tr 2 dén 100, R
va R? ¢6 thé 14 giéng nhau hoic khic nhau va 12 nguyén tir hydro hodc nhém metyl,
mi nhém trong s6 nhidu nhém thude R! hodic R? ciing ton tai c6 thé 1a gidng nhau
hodic khéc nhau, va Z 13 nhém thom héa tri hai duoc thé hoic khong dugce thé hoge
nhém béo héa tri hai ma c6 thd bao gdm nhém thom dugc thé hogc khong dugce thé

¢6 1 dén 20 nguyén tir cacbon),

HO—{CH —CHs @ «@—60 CHs— <|:H OH
b, (m)

(trong cong thire (I1I), q va r ¢6 thé 14 gibng nhau hodc khéc nhau va moi
loai 12 gié tri s6 1 bing hodic 16n hon 1, tong ctia q va r 12 gié tri s6 tir 2 d&én 100, R’
va R? ¢6 thé 14 gibng nhau hozc khic nhau va 1 nguyén tir hydro hogc nhém metyl,
mdi loai trong s nhiéu nhém thude R! hodc nhém thude R* cling ton tai 6 thé 1a

giéng nhau hozc khac nhau),

~€o CmHam- kH(—O—C—R”—C 0—-?“H2n_| OH
0 Q2l h J

(trong cong thire (IV), m 14 gid trj s6 14 1 dén 20, k 14 0 dén 2m, n 1a gia trj

™)
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s6 12 1 dén 20, 112 0 dén 2n, £ 12 gié tri s§ bing hodc 16n hon 0, g 13 gid tri s6 bang
hodc 16n hon 1, h 1a gié tri s6 béng hodc 16n hon 1, j la gia tri sd béng hodc 16n hon
1, Q' 1a nguyén tir hydro hodc nhom alkyl c6 1 dén 6 nguyén tir cacbon, nhiéu
nhém thudc Q! ciing tdn tai c6 thé 1a giéng nhau hogic khac nhau, Q* 1a nguyén ti
hydro hodc nhém alkyl ¢6 1 dén 6 nguyén it cacbon, nhiéu nhém thude Q? ciing
t3n tai c6 thé 1a giéng nhau hoic khac nhau, R® 1a nhom alkylen mach théng hofc
mach nhénh ¢4 1 dén 20 nguyén tr cacbon hodc nhém phenylen ma c6 thé ¢6
nhém alkyl mach théng hodic mach nhénh ¢6 1 dén 10 nguyén t&r cacbon la phan tir
thé, va nhidu nhom thudc R3 cing tdn tai ¢6 thé 13 gibng nhau hodc khéc nhau).

[4] San phdm duoc dic theo myc [3], trong d6 hop chét polyol (B) 12 hop
chét ¢ cong thic (1), (II), hodc (IV).

[5] San phim dugc dic theo muc [3] hodc [4], trong d6 hop chét c6 cong
thtre (I) 12 polyetylen glycol hodc polypropylen glycol.

[6] San pham duoc dic theo muc bét ky trong sd cac muc tir [3] dén [5],
trong d6 khéi luong phan tir trung binh s ctia hop chét c6 cong thire (I) 1a 200 dén
4.000.

[7] San phdm duoc dic theo muc bat ky trong s6 cac muc tir [3] dén [5],
trong d6 khdi luong phan tit trung binh sb ctia hop cht ¢ cong thire (I) 1a 300 dén
3.000.

[8] San phdm duogc dic theo muyc [3], trong d6 khéi lwong phan tir trung
binh s8 ctia hop chét ¢ cong thirc (II) 1a 400 dén 2.000.

[9] San phédm duoc diic theo muc [3] hodc [4], trong d6 khéi lugng phan tir
trung binh sb cta hop chét c¢6 cong thuc (11T) 12 400 dén 2.000.

[10] San phédm duge dic theo muc [3] hodc [4], trong d6 khdi lugng phan
t{r trung binh s8 ctia hop chit c6 cong thire (IV) 12 600 dén 3.000.

[11] San phim duoc dic theo muc bat ky trong s6 céc muyc tir [1] dén [10],
trong d6 hop chét hydro hoat héa (C) 1a mt hogc nhiéu hop chat dugc Iya chon tir
nhém gdém cé hop chét polyol, hop chét polythiol, va hop chét thiol c6 nhém
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hydroxy.

[12] San pham dugc dtc theo muc bét ky trong sd céc muc tir [1] dén [11],
trong do hop chét hydro hoat héa (C) 1a hop chét hydro hoat héa ba nhém chire
hogc nhiéu nhém chire hon.

[13] San phdm duoc dic theo muc bat ky trong sb cac muc tir [1] dén[12],
trong d6 hop chét hydro hoat héa (C) 1a mét hogc nhiéu hop chét dugc Iya chon tir
nhém gdm c6 glyxerin, pentaerythritol tetrakis(2-mercaptoaxetat), pentaerythritol
tetrakis(3-mercaptopropionat), 4-mercaptometyl-1,8-dimercapto-3,6-dithiaoctan,
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,
1,1,3,3-tetrakis(mercaptometylthio) propan, va trimetylolpropan
tris(3-mercaptopropionat).

[14] San pham duoc dtc theo muc bat ky trong sb cac muc tir [1] dén [13],

trong d6 hop chat quang sic (D) c¢6 cong thirc (5),

(Reli

X
F @ (5)
(trong cong thace, Ry va Ry ¢d thé 1a gidng nhau ho#c khic nhau va doc 1ap
la
hydro;
nhém alkyl mach théng hodc mach nhanh c6 1 dén 12 nguyén tir cacbon;
nhém xycloalkyl c6 3 dén 12 nguyén tir cacbon;
nhém aryl c¢6 6 dén 24 nguyén tir cacbon hodc nhém heteroaryl c6 4 dén 24
nguyén tir cacbon dugc thé hodc khéng duogc thé (co, 1a phan tir thé, it nhat mot

phan tir thé dugc lya chon tir nguyén ti halogen, nhom hydroxy, nhém alkyl mach
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thing hodc mach nhanh c6 1 dén 12 nguyén tir cacbon, nhém alkoxy mach thang
hodc mach nhéanh c6 1 dén 12 nguyén tir cacbon, nhém haloalkyl mach thang hosc
mach nhénh ¢6 1 dén 12 nguyén tir cacbon ma duge thé bang it nhit mot nguyén tir
halogen, nhom haloalkoxy mach thing hosc mach nhanh c6 1 dén 12 nguyén tir
cacbon ma duoc thé bang it nhit mot nguyén ti halogen, nhém phenoxy hodc
nhém naphtoxy ma duoc thé bang it nhit mot nhém alkyl hoic nhém alkoxy mach
thing hozc mach nhénh c6 1 dén 12 nguyén tir cacbon, nhém alkenyl mach thing
hodic mach nhanh ¢6 2 dén 12 nguyén tir cacbon, nhém -NH,, nhém -NHR, nhém
-N(R), (R 1a& nhéom alkyl mach thang hodc mach nhanh c6 1 dén 6 nguyén tir
cacbon, va trong truong hop ma hai nhom thudc R tdn tai, hai nhém thudc R c6 thé
14 giéng nhau hozc khac nhau), va nhém metacryloyl hodc nhém acryloyl); va

nhdom aralkyl hodc heteroaralkyl (nhém alkyl mach thing hosc mach nhanh
¢6 1 dén 4 nguyén tir cacbon duoc thé bang nhém aryl hogc nhém heteroaryl),

nhom thude R c6 thé 13 gidng nhau hodc khéc nhau, va dc 18p 1a

nguyén ti halogen;

nhém alkyl mach théng hoic mach nhanh ¢6 1 dén 12 nguyén tit cacbon;

nhém xycloalkyl c6 3 dén 12 nguyén tir cacbon;

nhém alkoxy mach thing hodc mach nhénh c6 1 dén 12 nguyén tir cacbon;

nhém haloalkyl mach thing hoic mach nhanh cé 1 dén 12 nguyén tir
cacbon ma dugc thé bang it nhdt mot nguyén tir halogen, nhém haloxycloalkyl ¢6 3
dén 12 nguyén tir cacbon ma duge thé bang it nhat mot nguyén tir halogen, va
nhém haloalkoxy mach thing hozc mach nhéanh c6 1 dén 12 nguyén tir cacbon ma
duoc thé bing it nhat mot nguyén tir halogen;

nhém aryl ¢6 6 dén 24 nguyén tlr cacbon hodc nhém heteroaryl c6 4 dén 24
nguyén tir cacbon duoc thé hodc khong duoc thé (co 1a phan tir thé, it nhat mot
phén tir thé dugc lya chon tir nguyén ti halogen, nhém hydroxy, nhém alkyl mach
thdng hodc mach nhanh c6 1 dén 12 nguyén tir cacbon, nhém alkoxy mach thang

hoiic mach nhanh c¢6 1 dén 12 nguyén ti cacbon, nhém haloalkyl mach thang hodic
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mach nhénh c6 1 dén 12 nguyén tir cacbon ma dugc thé bang it nhat mot nguyén tir
halogen, nhdm haloalkoxy mach thang hozc mach nhanh c6 1 dén 12 nguyén tir
cacbon ma duge thé bang it nhat mot nguyén t halogen, nhém phenoxy hodc
nhom naphtoxy ma dugc thé bang it nhat mot nhém alkyl hoic nhém alkoxy mach
théng hodc mach nhénh c6 1 dén 12 nguyén tir cacbon, nhém alkenyl mach thing
hodc mach nhanh c¢6 2 dén 12 nguyén tir cacbon, va nhém amino);

nhém aralkyl hodc heteroaralkyl (nhém alkyl mach thing hozc mach nhanh
¢6 1 dén 4 nguyén tir cacbon dugc thé bing nhom aryl hoic nhém heteroaryl);

nhom phenoxy hoéc naphtoxy duoc thé hodc khong duoc thé (c6, 1a phan
tir thé, it nhat mot phan tir thé duoc lwa chon tir nhém alkyl hodc nhém alkoxy
mach thing hoic mach nhanh c6 1 dén 6 nguyén tir cacbon);

-NH,, -NHR, -CONHa, hodc -CONHR

(R 12 nhom alkyl mach thing hogc mach nhénh c6 1 dén 6 nguyén tir
cacbon); va

-OCORg hoic -COORg (6 day, Rs 1a nhém alkyl mach thing hodc mach
nhanh ¢6 1 dén 6 nguyén tir cacbon, hogc nhém xycloalkyl ¢ 3 dén 6 nguyén tir
cacbon, hodc, trong Ry va Ry, nhdm phenyl dugc thé bang it nhat mot phan tir thé 1a
aryl duoc thé hodc nhém heteroaryl duge thé hodc nhém phenyl khong duoc thé),

m 12 s6 nguyén tir 0 dén 4,

A la vong duogc cai bién thanh da vong c6 cdng thic (Az) hodc (As),

(A2)

trong cac vong duoc cai bién thanh da vong,
duong dat nét 1a lién két cacbon Cs cacbon Cs clia vong naphtopyran cia

cong thuc (5),
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lién két o cia vong duoc cai bién thanh da vong (As) 14 c6 thé dugc lién két
v6i cacbon Cs hodc cacbon Cs ctia vong naphtopyran cuia cong thure (5),

nhém thudc R41a giéng nhau hodc khéc nhau, va doc lap la

OH, nhém alkyl hoic nhém alkoxy mach thing hodc mach nhanh c6 1 dén
6 nguyén tir cacbon, hodc hai nhém thudc Ry tao ra carbonyl (CO), va

Rsla

halogen;

nhém alkyl mach thing hodc mach nhénh c6 1 dén 12 nguyén tir cacbon;

nhom haloalkyl mach thang hodc mach nhanh ma dugc thé bang it nhét mot
nguyén tir halogen va nhém nay co 1 dén 6 nguyén tir cacbon;

nhém xycloalkyl c6 3 dén 12 nguyén tir cacbon;

nhém alkoxy mach thang hodc mach nhénh ¢6 1 dén 6 nguyén tir cacbon;

nhém phenyl hodc benzyl duogc thé hodc khong dugc thé (6, 13 phan t thé,
trong trudng hop ma nhém Ry hodc R, cta cong thirc (5) doc lap twong tng voi
nhém aryl hodc heteroaryl, it nh4t mdt trong sb cac phan tir thé duoc md ta & trén
trong phan dinh nghia vé nhém R, hoic Ry);

-NH; va -NHR

(6 day, R 1a nhom alkyl mach thang hodc mach nhanh c¢6 1 dén 6 nguyén tr
cacbon);

nhém phenoxy hodc naphtoxy dugc thé hodc khong duoc thé (co, 1a phan
tir thé, it nhit nhém alkyl hogic nhém alkoxy mach thang hodc mach nhanh ¢6 1
dén 6 nguyén tir cacbon); va

nhom -CORy, -COORy, hoic -CONHRy (& déy, Ry la nhom alkyl mach
thang hozc mach nhanh ¢6 1 dén 6 nguyén tir cacbon, nhém xycloalkyl c6 3 dén 6
nguyén tir cacbon, hodc nhom phenyl hogc benzyl duoc thé hodc khong duogc thé
(c6, 14 phan tir thé, trong truong hop ma nhém R; hodc R clia cong thirc (5) doc
lap twong Ung véi nhom aryl hodc heteroaryl, it nh4t mot trong sd cac phan tir thé

dwoc md ta & trén trong phan dinh nghia vé nhém R, hoic Ry)), va
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trong truong hop ma Ala (Ay),nla sb nguyéntir 0 dén 2, vap la sd nguyén
tir 0 dén 4, va trong trudng hop ma A 13 (A,), n 14 s6 nguyén tir 0 dén 2).

[15] San phim dugc dic theo muc bt ky trong s6 cac muc tir [1] dén [14],
trong d6 ty 1é duong lugng nhom chirc (B/A) cua hop chét polyol (B) so véi hop
chat polyisoxyanat (A) 12 0,02 dén 0,6, va ty 1& dwong lugng nhém chire (C/A) cua
hop chét hydro hoat héa (C) so vé6i hop chét polyisoxyanat (A) 1a 0,4 dén 0,98.

[16] Vat liéu quang hoc dugc tao nén tir san phém duoc dic theo muc bt
ky trong s cac muc tir [1] dén [15].

[17] Thau kinh lam bang chit déo dugc tao nén tir san pham dugc diic theo
muc bat ky trong sd cac muc tir [1] dén [15].

[18] Théu kinh phan cuc lam bing chét déo bao gdm: mang phan cyc; va
16p nén duoc tao nén tir sén phdm dugc dic theo muc bét ky trong sd cac muc tir
[1] dén [15] duoc tao ra trén it nhét mot bé mit clia mang phan cuc.

[19] Ché phdm polyme hoéa dugc ding lam vat liéu quang hoc, bao gbm:
hop chét polyisoxyanat (A);

hop chét polyol (B) ma c6 cong thirc (1), va hop chit nay c6 khdi lugng
phan tir trung binh s6 13 bang hodc 16n hon 100

H«{O—clijzm_k }—EQO-Z%O—THHZH_,H—OH
a b d
Q'y o e (1)

(trong cong thire (1), m 1a gid tri s6 14 1 dén 20, k 12 0 ¢én 2m, n 14 gid tri sb
Ja 1 dén 20,112 0 dén 2n, a 1a gia tri sb 13 bang hodc 16n hon 0, b 1a gia tri s6 12
bing hoic 16n hon 0, d 1a gi4 tri s6 1a bing hodc 16n hon 0, e 14 gié tri sb 14 bang
hodc 16n hon 1, Q' 1a nguyén t& hydro hoac nhom alkyl cé 1 dén 6 nguyén tir
cacbon, nhiéu nhém thudc Q! cling ton tai c6 thé 1a gidng nhau hosc khac nhau, Q?
13 nguyén t hydro hodc nhém alkyl c6 1 dén 6 nguyén tir cacbon, nhiéu nhém
thude Q* cling ton tai c6 thé 13 gibng nhau hogc khéc nhau, Z 13 nhém hitu co hda

tri hai ¢6 1 dén 30 nguyén tir cacbon ma cé thé bao gébm nhém thom, va nhiéu
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nhom thudc Z cung tdn tai c6 thé 1a giéng nhau hodc khac nhau);,

hop chét hydro hoat héa hai nhém chirc hodc nhiéu nhém chie hon (C) (&
day, ngoai trir hop chat (B)); va

hop chét quang sic (D),

trong d6 ty 1& mol (nhém NCO / (nhém OH + nhém SH)) cta cac nhom
NCO ¢6 trong hop chét polyisoxyanat (A) so véi téng cia cac nhém OH va céc
nhém SH ¢6 trong hop chét hydro hoat héa (C) va hop chét polyol (B)) 13 nim
trong khoang tur 1,1 dén 1,6.

[20] Phuong phap san xuét thdu kinh 1am bang chit déo, bao gom: buédc
tron hop chét polyisoxyanat (A),

hop chat polyol (B) ma c6 cong thirc (1), va hop chit niy c6 khéi lugng
phan tir trung binh 36 12 bang hozc 16n hon 100

a b d
Q'y Q? © (1)

(trong cong thire (1), m 14 gid tri s6 12 1 dén 20, k 13 0 dén 2m, n 1a gid tri s6
1a 1 dén 20,112 0 dén 2n, a 1a gi4 tri s 13 bing hodc 16n hon 0, b 1a gia tri s6 1a
bing hoic 16n hon 0, d 13 gia trj sb 1a bing hogc 16n hon 0, e 14 gi tri sb 13 bang
hodc 16n hon 1, Q' 12 nguyén tt hydro hodc nhém alkyl c6 1 dén 6 nguyén tu
cacbon, nhidu nhém thudc Q' ciing ton tai c6 thé 14 gibng nhau hozc khac nhau, Q?
14 nguyén tr hydro hodc nhém alkyl c6 1 dén 6 nguyén tir cacbon, nhiéu nhém
thudc Q? cling tdn tai c6 thé 1a gidng nhau hozc khéc nhau, Z 1a nhém hitu co hoa
tri hai ¢6 1 dén 30 nguyén tir cacbon ma c6 thé bao gébm nhém thom, va nhiéu
nhém thudc Z cling tdn tai c6 thé 1a gidng nhau hoic khic nhau),

hop chét hydro hoat héa hai nhém chuc hogc nhiéu nhém chirc hon (C) (&
day, ngoai trir hop chét (B)), va

(D) hop chét quang séc, sao cho t 1& mol (nhém NCO / (nhém OH + nhém

SH)) ctia cac nhém NCO c¢6 trong hop chit polyisoxyanat (A) so véi téng clia cac
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nhém OH va céc nhém SH cé trong hop chét hydro hoat héa (C) va hop chat
polyol (B)) 1a nim trong khoang tir 1,1 dén 1,6, dé didu ché ché phdm polyme hoéa
duoc dung lam vét liéu quang hoc; va

budc db khudn va polyme hoéa ché pham polyme héa duge ding lam vat
liéu quang hoc trong khuén d& tao ra nén thau kinh.

[21] Phuong phép san xuét thiu kinh phan cyc lam bing chit déo, bao
gdm: budc trén hop chét polyisoxyanat (A),

hop chét polyol (B) ma c6 cong thirc (1), va hop chat ndy ¢6 khdi lugng
phén tr trung binh s6 14 bang hogc 16n hon 100

H —éo—clm H2m-k }—Houza—eo_TnHZWI%OH
a b d
Q' Q? e ()

(trong cong thre (1), m 1a gid tri s6 13 1 dén 20, k 13 0 dén 2m, n 14 gié trj s6
1d 1 dén 20,112 0 dén 2n, a 1a gia tri sb 14 bang hodc 16n hon 0, b 13 gid tri s6 13
bing hodc 16n hon 0, d 13 gia tri sb 14 bing hoac 16n hon 0, e 13 gia tri s6 1a bang
ho#c 16n hon 1, Q! 1a nguyén tr hydro hodc nhém alkyl c6 1 dén 6 nguyén tir
cacbon, nhiéu nhém thudc Q! ciing tdn tai c6 thé 13 gibng nhau hoic khac nhau, Q?
la nguyén tir hydro hodc nhom alkyl c6 1 dén 6 nguyén tir cacbon, nhiéu nhém
thudc Q? cling ton tai c6 thé 13 gibng nhau hogc khéc nhau, Z 1a nhém hitu co héa
tri hai ¢6 1 dén 30 nguyén tir cacbon ma cé thé bao gdm nhém thom, va nhiéu
nhém thude Z ciing tdn tai c6 thé 1a gidng nhau hoic khac nhau),

hop chit hydro hoat hoéa hai nhém chirc hoic nhiéu nhém chic hon (C) (&
day, ngoai trir hop chét (B)), va

(D) hop chét quang séc, sao cho ty 1¢ mol (nhém NCO / (nhém OH + nhom
SH)) ctia cac nhém NCO c6 trong hop chét polyisoxyanat (A) so véi téng clia cac
nhém OH va céc nhém SH cé trong hop chét hydro hoat héa (C) va hop chat
polyol (B)) 12 ndm trong khoang tir 1,1 dén 1,6, dé didu ché ché pham polyme héa

duoc dung lam vét liéu quang hoc;
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bude gin mang phan cuc vao khudn dic thdu kinh & trang thai duogc tach
roi khoi khuon;

bude phun ché phim polyme héa dugc ding lam vt liéu quang hoc vao it
nhét mét trong sd cac khoang duoc tao ra gitta mang phéan cyc va khudn; va

budce polyme héa va luu héa ché phdm polyme héa duge dung 1am vat liéu
quang hoc va dat méng 16p nén trén it nhit mot bé mit cia mang phén cuc.
Hiéu qua ctia sang ché

Theo san pham duoc diic cia sang ché, su suy bién tinh ning quang séc
theo thoi gian dugc ngan chan, tinh ndng quang sdc c6 thé duoc thé hién theo cach
n dinh, va do d6 c6 thé tao ra vat lidu quang hoc géc polyuretan hodc vat liéu
quang hoc gbc polythiouretan bao g0m hop chit quang sc tir san phim dugc dc.

Theo ché phim polyme héa dugc ding 1am vat liéu quang hoc ctia sang ché,
sén phdm dugc dic c6 thé thu dugc thich hop.
M0 ta chi tiét sang ché

San phim duogc ddc clia sang ché ¢6 thé thu duge bang cach polyme héa va
luu héa ché phdm polyme héa duge bao gdm céc hop chét tir (A) dén (D) dudi day,
va ndng do cta cic nhém SH bang phuong phép phén tich IR 1a thip hon 1,0%
trong lugng.

Hop chét polyisoxyanat (A)

Hop chét polyol (B) ma c6 cong thic (1), va hop chit nay c6 khéi luong
phén tr trung binh s6 13 bang hozc 16n hon 100

Hop chét hydro hoat héa hai nhém chitc hogc nhidu nhém chirc hon (C) (&

day, ngoai trir hop chét (B))

Hop chit quang sic (D)
{0~ - 0-2 -0~ pan {0
I 1 a L b I 2 d e
Q Q5 (1

Trong cong thirc (1), m 1 gié tri s6 1 1 dén 20, k 13 0 dén 2m, n 14 gia tri s6
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13 1 dén 20, 112 0 dén 2n, a 12 gid tri s 13 bing hodic 16n hon 0, b 1a gia tri s6 1a
bing hogic 16n hon 0, d 13 gié tri s6 13 bing hodc 16n hon 0, va e 1a gié tri sb 1a bang
hodc 16n hon 1. Q! 1a nguyén tir hydro hodc nhém alkyl cé 1 dén 6 nguyén tir
cacbon, nhidu nhém thudc Q! cling ton tai c¢6 thé 1a giéng nhau hogic khic nhau, Q?
la nguyén ttr hydro hodc nhom alkyl c6 1 dén 6 nguyén tir cacbon, nhiéu nhém
thude Q? cling tdn tai c6 thé 13 gidng nhau hoic khéc nhau, Z 13 nhém hitu co héa
tri hai ¢6 1 dén 30 nguyén tir cacbon ma c6 thé bao gdm nhém thom, va nhiéu
nhém thudc Z cling ton tai c6 thé 1a gibng nhau hozc khac nhau.

Theo san phdm duoc dic clia sang ché, su suy bién tinh ning quang sic
theo thoi gian dugc ngén chén, va tinh ndng quang séc 6 thé dugc thé hién theo
cch 6n dinh.

San pham duoc dic cla sing ché c6 thé thu dugc bing cach sir dung ché
phdm polyme héa dugc dung lam vat liéu quang hoc clia phuong an nay. Trudc
tién, ché phém polyme héa dugce dung lam vt liéu quang hoc duge mo6 ta dua trén
phuong an dudi day.

Ché phdm polyme héa dugc ding lam vat liéu quang hoc ctia phuong an
nay bao gdm

hop chét polyisoxyanat (A),

hop chat polyol (B) ma ¢6 cong thire (1) va hop chét niy ¢6 khéi luong
phén tr trung binh s6 13 bang hodc 16n hon 100,

hop chét hydro hoat héa hai nhom chitc hodc nhiéu nhém chirc hon (C) (&
day, ngoai trr hgp chét (B)); va

hqpch&xpwngsécﬂ))

Ty 1&é mol (nhém NCO / (nhém OH + nhém SH)) ctia cac nhém NCO c6
trong hop chét polyisoxyanat (A) so véi téng cua cac nhém OH va cac nhém SH
c6 trong hop chét hydro hoat héa (C) va hop chit polyol (B)) la nim trong khoéng
tir 1,1 dén 1,6.
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N[N [
H—0-C,Hom. 0-2 O—CHop,. OH
{ A R NRA IZZ'H‘C, ]

Q' 2 (1)

Trong cong thirc (1), m 1& gié tri s6 13 1 dén 20, k 13 0 dén 2m, n 13 gia trj s6
13 1 dén 20,112 0 dén 2n, a 1a gi4 tri sb 1a bing hogc 16n hon 0, b 14 bang hodc 16n
hon 0, d 12 gi4 tri s6 12 bing hodc 16n hon 0, va e 13 gia tri s6 13 bang hoidc 16n hon
1. Q' 1a nguyén tr hydro hodc nhém alkyl c6 1 dén 6 nguyén tir cacbon, nhiéu
nhém thudc Q! ciing ton tai c6 thé 1a giéng nhau hodc khac nhau, Q* 1a nguyén tir
hydro hodc nhém alkyl ¢6 1 dén 6 nguyén tir cacbon, nhidu nhém thude Q? cling
ton tai c6 thé 1a giéng nhau ho#c khic nhau, Z 13 nhém hitu co hoéa tri hai c6 1 dén
30 nguyén tir cacbon ma ¢6 thé bao gdm nhém thom, va nhiéu nhém thudc Z cling
ton tai ¢6 thé 13 gidng nhau hoic khac nhau.

Puoc thira nhén rang ché phim polyme héa dugc ding lam vt liéu quang
hoc theo phuong én nay bao gdm c4c hop chét (A) dén (C), va ngan chin mot cach
hiéu qua sy khong hoat dong cua phan tng ddng phan hoa ctia hop chét quang sic
(D) trong ma tran polyme cua ché phim. Tuec 13, dugc cho rang, khoang thich hop
duoc tao ra sao cho phan tmg dong phan héa ctia hop chét quang sic dugc thuc
hién d& dang trong mach phén tir ma trdn bang cach bd sung hop chét (B), ma 1a
thanh phan thiét yéu cta sang ché, vao nhua trong linh vuc k§ thuat duge st dung
ding 1am céc thdu kinh deo mét bao gdm cac hop chét (A) va (C), va, két qua 13,
tinh ning quang séc théa déng dugc thuc hién. Véi cau hinh nay, c6 thé tao ra vt
liéu quang hoc dugc can bang t&t ma thé hién tinh ning quang sic cao va cb cac
tinh chét co hoc tuyét voi ma 1 cac dic tinh clia nhya gbc poly(thio)uretan.

Theo ché phim polyme héa duge ding lam vat liéu quang hoc clia séng ché,
¢6 thé tao ra san pham duoc ddc trong d6 su suy bién cta hop chét quang séc theo
thoi gian dugce ngén chén, va tinh ndng quang sdc duoc thé hién theo cach 6n dinh.

Du6i ddy, cac thanh phan tuong ting dugc mo ta.

Hop chét polyisoxyanat (A)
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Céc vi du v& hop chat polyisoxyanat (A) bao g6m hop chét polyisoxyanat
béo nhu 14 hexametylen diisoxyanat, pentametylen diisoxyanat,
2,2, 4-trimetylhexan diisoxyanat, 2,4,4-trimetylhexametylen diisoxyanat, este lysin
diisoxyanatometyl, lysin triisoxyanat, m-xylylen diisoxyanat, o-xylylen diisoxyanat,
p-xylylen diisoxyanat, xylylen diisoxyanat, o,0,0’,0’-tetrametylxylylen diisoxyanat,
bis(isoxyanatometyl) naphtalen, 1,3,5-tris(isoxyanatometyl) benzen,
bis(isoxyanatometyl) sulfua, bis(isoxyanatoetyl) sulfua, bis(isoxyanatometyl)
disulfua, bis(isoxyanatoetyl) disulfua, bis(isoxyanatometylthio) metan,
bis(isoxyanatoetylthio) metan, bis(isoxyanatoetylthio) etan, va
bis(isoxyanatometylthio) etan;

hop chét polyisoxyanat vong béo nhu 14 isophoron diisoxyanat,
bis(isoxyanatometyl) xyclohexan, 1,2-bis(isoxyanatometyl) xyclohexan,
1,3-bis(isoxyanatometyl) xyclohexan, 1,4-bis(isoxyanatometyl) xyclohexan,
dixyclohexylmetan diisoxyanat, dixyclohexylmetan-4,4'-diisoxyanat,
dixyclohexylmetan-2,4'-diisoxyanat, xyclohexan diisoxyanat, metyl xyclohexan
diisoxyanat, dixyclohexyl dimetyl metan isoxyanat, 2,5-bis(isoxyanatometyl)
bixyclo-[2.2.1]-heptan, 2,6-bis(isoxyanatometyl) bixyclo-[2.2.1]-heptan,
3,8-bis(isoxyanatometyl) trixyclodecan, 3,9-bis(isoxyanatometyl) trixyclodecan,
4,8-bis(isoxyanatometyl) trixyclodecan, va 4,9-bis(isoxyanatometyl) trixyclodecan;

hop chét polyisoxyanat thom nhu 13 dipheny! sulfua-4,4-diisoxyanat,
tolylen diisoxyanat, phenylen diisoxyanat, 1,3-phenylen diisoxyanat, 1,4-phenylen
diisoxyanat, va diphenylmetan diisoxyanat; va

hop chét polyisoxyanat di vong nhu 1a 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, va 4,5-bis(isoxyanatometyl)-1,3-
dithiolan. D& lam hop chét polyisoxyanat (A), it nhit mot hop chét duoc lya chon
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trong s6 ndy c¢6 thé dugc sir dung,

Céc vi du v& hop chét polyisoxyanat (A) bao gdm san pham dugc cai bién
va/hodc hdn hop véi san phdm duoc cai bién, ngoai cac monome, va c4c vi du vé
c4c san phdm duoc cai bién cta isoxyanat bao gdbm multime, san phim dugc cai
bién biuret, san phdm duoc cai bién allophanat, sén phdm dugc cai bién
oxadiazinetrion, va san phdm dugc cai bién polyol. Cac vi du v& multime bao gdbm
dime nhu 13 uretdion, uretimin, va carbodiimit, va trime ho#c multime cao hon nhu
12 isoxyanurat va iminooxadian dion.

Hop chét polyisoxyanat (A) uu tién 1a hexametylen diisoxyanat,
pentametylen diisoxyanat, m-xylylen diisoxyanat, isophoron diisoxyanat,
bis(isoxyanatometyl) xyclohexan, dixyclohexylmetan diisoxyanat,
2,5-bis(isoxyanatometyl) bixyclo-[2.2.1]-heptan, 2,6-bis(isoxyanatometyl)
bixyclo-[2.2.1]-heptan, tolylen diisoxyanat, phenylen diisoxyanat, va
diphenylmetan diisoxyanat, va

uu tién hon 1a m-xylylen diisoxyanat, isophoron diisoxyanat,
bis(isoxyanatometyl) xyclohexan, dixyclohexylmetan diisoxyanat,
2,5-bis(isoxyanatometyl) bixyclo-[2.2.1]-heptan, va 2,6-bis(isoxyanatometyl)
bixyclo-[2.2.1]-heptan. Cac hop chét polyisoxyanat ndy c6 thé duoc str dung mét
minh hodc hai hogc nhiéu loai c6 thé duoc str dung & dang hon hop.

Hop chét polyol (B)

Theo phuong an nay, d& 1am hop chét polyol (B), mét hoic nhiéu hop chit

duoc lua chon tir hop chat ma c6 cong thirc (1) va c6 khdi lugng phén tit trung binh

s6 12 bing hodc 16n hon 100 c6 thé duge st dung.

H—éO—CIEmHzm_k )—E&o—-za—eo—clanZn_,H—OH
a b d
Q1k Q2| © (1)

Gidi han duéi ctia khéi luong phan ti trung binh sb ctia hop chét polyol (B)

1a biing hodc 16n hon 100, uu tién 14 bing hodc 16n hon 200, wu tién hon 1a bang
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ho#c 16n hon 300, va thdm chi wu tién hon 1a béng hodc 16n hon 400, va gidi han
trén cia nd la béng hodc nho hon 4.000, uvu tién hon la béng hoac nhé hon 3.000,
va thdm chi wu tién hon la béng hozc nho hon 2.000. Giéi han trén va gi6i han dudi
¢6 thé duogc két hop thich hop.

Trong cong thirc (1), m 1a céc gié tri s6 tir 1 dén 20, wu tién 14 1 dén 10, va
tham chi wu tién hon 14 2 d&én 5.

n 13 cée gia tri sb tir 1 dén 20, vu tién 12 1 dén 10, va tham chi vu tién hon 1a
2 dén s.

a 14 cac gié tri s6 12 bang hodc 16n hon 0, wu tién 14 0 dén 100, va thm chi
wu tién hon 14 0 dén 25.

b 12 céc gid tri s6 1a bing hogic 16n hon 0, uu tién 13 0 dén 200, va thdm chi
uu tién hon 13 0 &én 100.

d 13 cAc gié tri sb 1a bing hodc 16n hon 0, vu tién 1 1 dén 200, va thm chi
uu tién hon 13 1 dén 100.

e 14 céc gia tri sb 1a bang hodc 16n hon 1, wu tién 14 1 d&én 200, va thdm chi
uu tién hon 13 1 dén 100.

k 13 0 dén 2m, va 112 0 dén 2n.

Q! 1a nguyén ti hydro hogdc nhom alkyl ¢6 1 dén 6 nguyén tir cacbon va uu
tién 14 nguyén tir hydro hoic nhom alkyl ¢6 1 dén 3 nguyén tir cacbon. Nhiéu nhém
thude Q! cling tdn tai ¢ thé 13 giéng nhau hoic khac nhau.

Q? 1a nguyén t hydro hodc nhém alkyl c6 1 dén 6 nguyén tir cacbon va uu
tién 1a nguyén tr hydro hodac nhém alkyl c6 1 dén 3 nguyén tir cacbon. Nhidu nhém
thudc Q? ciing ton tai ¢6 thé 14 gibng nhau hodc khéc nhau.

Z 12 nhém hitu co hoa tri hai ¢6 1 dén 30 nguyén tir cacbon ma ¢6 thé bao
gdm nhém thom va uu tién 12 nhém hitu co hoa tri hai ¢6 1 dén 20 nguyén tir
cacbon ma c6 thé bao gdbm nhém thom. Nhiéu nhém thudc Z ciing tdn tai c6 thé 1a
giéng nhau hozc khac nhau.

Céc vi du vé “nhém hftu co hoa tri hai c6 1 dén 30 nguyén tr cacbon ma ¢
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thé bao gdm nhém thom” bao gdm nhém béo vong hodc mach thang duoc thé hodc
khong duoc thé ¢6 1 dén 30 nguyén tir cacbon nhu [a nhém metylen, nhém etylen,
nhém trimetylen, nhdm tetrametylen, nhém pentametylen, nhém xyclopentylen,
nhém hexametylen, nhom xyclohexylen, nhom heptametylen, nhdm octametylen,
nhém nonametylen, nhom decametylen, nhdm undecametylen, nhém
dodecametylen, nhdém tridecametylen, nhom tetradecametylen, va
pentadecametylen;

nhém thom duoc thé hodc khéng dugc thé ¢6 6 dén 30 nguyén tir cacbon
nhu 14 nhém phenylen, nhém naphtylen, nhém anthraxen, nhém diphenylmetan,
nhém 1,1-diphenyletan, nhém 1,1,1-metyldiphenyletan, nhém diphenylpropan,
nhém diphenyl ete, nhém diphenyl sulfua, nhém diphenyl sulfoxit, nhdm
diphenylsulfon, nhém diphenyl keton, nhom phenyl benzoat, nhém biphenyl, nhém
stilben, nhom diazobenzen, va nhom anilin benzyliden;

nhém thom-béo dugc thé hoic khong duoc thé ¢ 6 dén 30 nguyén tir
cacbon nhu 1a nhém -CgHy-CH,-, nhdém -CH,-CsHy-CH,-, nhém
-CH,-CgHj3(CI)-CH,-, nhém -C;oHg-CHy-, nhém -CH,-CioHs-CH,-, va nhom
-CH,CH,-C¢Hs-CH,CH,-; hoac

hop chét chita nhém carbonyl c6 1 dén 30 nguyén tr cacbon nhu 13
_C(O)-R7-C(O)- (R7 1a nhém alkylen mach thing hodc mach nhanh dugc thé hogc
khong duoc thé c6 1 dén 20 nguyén tir cacbon hogic nhém thom duge thé hosc
khong duoc thé c6 6 dén 20 nguyén tir cacbon) va -C(0)-R3- (R® 1a nhém alkylen
mach thing hodc mach nhanh dugc thé hoic khong dugc thé ¢6 1 dén 20 nguyén tir
cacbon);

Céc nhém hitu co nay c6 thé duoc thé bang nhém alkyl mach thing hosc
mach nhanh ¢6 1 dn 10 nguyén tir cacbon hozc nhém alkoxy mach thang hozc
mach nhanh c6 1 dén 10 nguyén tir cacbon.

Dé cung cép tinh nang 12 kha ning hién mau sic thoa déng cho polyme (san

phdm duoc dic) c6 thé thu dugc tir ché pham polyme hoéa duge theo phuong 4n
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ndy, can thiét lap trong lugng phéan tir clia hop chét polyol (B) dugc bd sung, &
khoang thich hop.

Theo phuong an nay, mdt hodc nhiéu hop chét dugc lwa chon tir cac hop
chét duge thé hién bdi céc cong thie (I) dén (IV) c6 thé duoc st dung 1am hop chét
polyol (B).

Hop chét c6 cong thirc (I)

H—éO—CI)H—CHZa—OH
X i (1)

Trong cong thurc (I), p 1a céc gia tri sd tir 4 dén 100 va uu tién 1a cac gid tri
sd tir 15 dén 50. X 14 nguyén tir hydro hogic nhém metyl, va nhiéu nhém thude X
cling t0n tai ¢6 thé 14 giéng nhau hoic khac nhau. X wu tién 1a nhém metyl.

Céc vi du vé& hop chit co cong thirc (I) bao gdm polyetylen glycol va
polypropylen glycol, hop chét c6 thé bao gdbm oligome trong lwong phén tir thip
nhu 14 etylen glycol, dietylen glycol, va trietylen glycol, va hop chét c6 thé duoc str
dung mot minh hogc c6 thé duoc str dung 13 hdn hop clia hai hode nhiéu loai trong
s6 nay.

Gidi han duéi ctia khdi lugng phéan tir trung binh s6 cta hop chét c6 cong
thtre (I) 1a bang hodc 1én hon 100, tu tién 13 bang hosc 1én hon 200, uu tién hon 13
bang hodic 16n hon 300, va thdm chi wu tién hon 13 bang hoic 16n hon 400, va gidi
han trén cia né 1a bing hodc nhd hon 4.000, vu tién hon 14 bang hogc nhd hon
3.000, va thim chi uu tién hon 13 bang hodc nhé hon 2.000. Giéi han trén va gisi
han duéi c6 thé duoc két hop thich hop.

Trong trudng hop ma khéi lugng phan tir trung binh sb ctia hop chat ¢6
cong thirc (I) ndm trong khodng & trén, tinh ning quang sic ¢ thé duoc thé hién
mot cach hiéu qua ma khong lam suy bién cac dic tinh tuyét voi nhu 13 d6 bén co
hoc ctia nhya poly(thio)uretan.

Trong truong hop ma hop chit c6 cong thic (I) 14 polyetylen glycol, khéi

lwgng phan tir trung binh sb 13 400 dén 2.000, tinh ning v& kha ning hién mau sic
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duoc cai thién thém, va tinh trang duc ctia polyme dugc ngan chan thém.

Trong truong hop ma hop chit ¢6 cong thic (I) 13 polypropylen glycol,
khéi lugng phén tit trung binh sb 14 400 dén 1.000, thi tinh ning vé kha ning hién
mau sic duoc cai thién thém, va tinh trang duc clia polyme duge ngén chin thém.

Trong trudng hop clia polypropylen glycol, tinh chiu nhiét va d6 viing chéc
cao hon so véi polyme c6 thé thu dugc tir polyetylen glycol dugc thé hién. Do do,
polypropylen glycol co thé 13 duoc uu tién hon so véi polyetylen glycol dé st dung
trong cac méi trudng va cac didu kién khac nhau nhu 13 c4c théu kinh deo mét,
trong mot sd trudong hop.

(Hop chét c6 cong thirc (IT))

Ho—eCH CHy- %Z*%O-CHZ—ICH}OH
r
2

q (I
R

Trong cong thuac (II), q va r co thé 14 gidng nhau hodc khic nhau va mobi
loai 14 gié tri s6 1 bing hodc 16n hon 1, va uu tién 13 gi4 tri s6 12 6 dén 25. So véiq
var, téng cla q varla gia tri s6 tir 2 dén 100 va uu tién 1a chon gid tri s6 sao cho
gid tri s6 14 12 dén 50 dugc d4p ung.

R! va R? ¢4 thé 1a giéng nhau hozc khac nhau va 1a nguyén t hydro hodc
nhém metyl, va mdi loai trong s& nhiéu nhém thudc R! hodc nhém thude R? cing
tdn tai c6 thé 13 gidng nhau hoic khic nhau.

7 14 nhém béo héa tri hai ma c6 thé bao gdbm nhém thom héa trj hai dugc
thé hodc khong duoc thé, nhém thom duogce thé hodic khong duge thé ¢ 1 dén 20
nguyén ti cacbon. Z khong bao gdm -Ph-C(CH3),-Ph- (Ph: nhém phenylen).

Céc vi du vé nhém thom héa tri hai duoc thé hodc khong dugc thé bao gém
nhém phenylen, nhém naphtylen, nhém antraxen, nhém  diphenylmetan,
1,1-diphenyletan, nhém 1,1,1-metyldiphenyletan, nhém 1,3-diphenylpropan, nhém
1,2-diphenylpropan, nhém diphenyl ete, nhém diphenyl sulfua, nhém diphenyl
sulfoxit, nhém diphenylsulfon, nhém diphenyl keton, nhém phenyl benzoat, nhom
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biphenyl, nhém stilben, nhém diazobenzen, nhém anilin benzyliden, va céc dan
xuét ctia ching.

Céc vi du v& nhém béo héa tri hai ma c6 thé bao gdm nhém thom duge thé
hodic khéng duoc thé ¢6 1 dén 20 nguyén tir cacbon bao gdém nhém alkylen dugc
thé hodc khong duoc thé ¢6 1 dén 20 nguyén tir cacbon, nhém héa tri hai thu duoc
tir hop chét thom bisalkoxy c6 1 dén 20 nguyén tir cacbon.

Céc vi du vé& nhém alkylen duogc thé hoic khong duoc thé ¢6 1 dén 20
nguyén tir cacbon bao g6m nhém butylen, nhém pentylen, va nhém nonylen.

Céc vi du vé hop chét thom bisalkoxy c6 1 dén 20 nguyén tir cacbon bao
gdm 1,4-bis(hydroxyetoxy) benzen, (1,3-bis(m-hydroxyetoxy) benzen, va
2,2-[(1,1-biphenyl)-4,4-diylbis(oxy)] bisetanol.

Céc vi du v& céc phén tir thé ctia nhém thom héa tri hai va nhém béo héa tri
hai bao gdm nhém alkyl c6 1 dén 10 nguyén tir cacbon va nhém alkoxy c6 1 dén
10 nguyén tir cacbon.

Theo phuong 4n nay, Z uu tién la nhém phenylen, nhém naphtylen, va
nhém biphenylen.

Céc vi du vé hop chét c6 cong thire (IT) bao gdm san pham cong
polypropylen glycol hodc san phim cdng polyetylen glycol nhu 1 1,4-butandiol,
3-metyl-1,5-pentandiol, 1,9-nonandiol, 1,4-bis(hydroxyetoxy) benzen,
1,3-bis(m-hydroxyetoxy) benzen, va 2,2- [(1,1-biphenyl) -4,4-diylbis(oxy)]
bisetanol, va ching co thé duoc st dung mdt minh hodc 1a hdn hop ctia hai hodc
nhiéu loai trong s ny.

Hop chét c6 cong thire (II) khéng bao gdm hop chét c6 cong thire (I11).

Gi6i han duéi ciia khéi luong phén tir trung binh sb ctia hop chit ¢6 cong
thire (I1) 1a béng hoc 16n hon 200, wu tién 14 bang hogc 16n hon 300, tu tién hon 1a
bang hozc 16n hon 400, va thdm chi vu tién hon 13 béng hodc 16n hon 500, va gidi
han trén cta no la béng ho#c nhé hon 4.000, vu tién 1a béng hoac nhé hon 3.000,

wu tién hon 13 bing hogic nhd hon 2.000, va tham chi wu tién hon 1a bang hogc nhd
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hon 1.000. Gi6i han trén va gi6i han dudi ¢ thé duoc két hop thich hop.

Trong trudng hop ma khéi lugng phan tit trung binh sd ctia hop chat c6
cong thirc (IT) nim trong khoang & trén, tinh ning quang sdc 6 thé duoc thé hién
mdt céch hiéu qua ma khéng 1am suy bién cac dic tinh tuyét voi nhu 1a d bén co
hoc ctia nhua poly(thio)uretan.

Hop chét c6 cong thirc (111

T
HO—G?H—CHZ—O@?@QO—CHZ—QH-)—OH
q
R CHs RZ T am

Trong cong thuc (III), g var cd thé 13 gidng nhau hozc khac nhau va mdi
loai 1 gié tri sb 12 bing hodc 16n hon 1, va uu tién 1a gia tri s6 14 6 dén 25. So véiq
var, tong cla q var 14 gid tri s tir 2 dén 100 va vu tién 1a chon gia tri s6 sao cho
gié tri s6 13 12 dén 50 duoc dap tmg.

R! va R? ¢6 thé 13 giéng nhau hozc khac nhau va 1a nguyén ti hydro hodc
nhém metyl, va mdi loai trong s6 nhiéu nhém thude R! hozic nhém thude R? cling
tdn tai c6 thé 1a gidng nhau hoic khic nhau.

Céc vi du vé& hop chit c6 cong thiuc (III) bao gdm san phdm cong
polyetylen glycol cua bisphenol A hodc san phim cong polypropylen glycol cia
bisphenol A, va chung c6 thé duge st dung mdt minh hodc 13 hon hop ctia hai hodc
nhiéu loai trong s6 nay.

Gi6i han duéi ctia khdi luong phan tir trung binh s6 cta hop chét c6 cong
thire (II1) 1a bing hodc 16n hon 316, wu tién 13 bang hodc 16n hon 400, va uu tién
hon 13 béng hogic 16n hon 500, va gi6i han trén clia né 1a bang hodc nhd hon 4.000,
wu tién 1 bing hodc nhé hon 3.000, wu tién hon 1 bang hodc nhé hon 2.000, va
tham chi vu tién hon 13 bang hodc nhé hon 1.500. Gidi han trén va gi6i han dudi c¢6
thé duge két hop thich hop.

Trong trudng hop ma khdi luong phan tir trung binh sé cta hop chét ¢6

cong thtre (III) ndm trong khoang & trén, tinh ning quang sc c6 thé duge thé hién
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mdt cach hiéu qua ma khong 1am suy bién cdc dic tinh tuyét voi nhu 1a d6 bén co
hoc ctia nhua poly(thio)uretan.

Trong truong hgp ma hop chét c6 cong thirc (III) 13 san phdm cong
polyetylen glycol cta bisphenol A hodc san phim céng polypropylen glycol cta
bisphenol A, khéi luong phén tir trung binh sb 13 400 dén 1.000, tinh ning vé kha
nang hién mau sic dugc cai thién thém, va tinh trang duc clia polyme dugc ngan
chin thém.

Hop chét c6 cong thirc (IV)

%o CrHaom. k){—eo—c—m—c o c Hz,,_,
o]

Trong cong thirc (IV), m 14 céc gia tri sd tir 1 dén 20, vu tién 14 1 dén 10, va
tham chi vu tién hon 13 2 dén 5.

n la céc gia tri sd tir 1 dén 20, vu tién 1a 1 dén 10, va thAm chi vu tién hon 13
2 dén 5.

f1a céc gid tri sb 1a bing hodc 16n hon 0, wu tién 13 0 dén 100, va thdm chi
wu tién hon 14 0 dén 25.

g 13 c4c gia tri s6 1a bing hodc 16n hon 1, wu tién 1a 1 ¢&én 200, va thdm chi
wu tién hon 13 1 dén 100.

h 14 céc gid tri s6 13 bing hodc 16n hon 1, wu tién 13 1 dén 200, va tham chi
wu tién hon 13 1 dén 100.

i 13 cac gid tri sb 12 bang hodc 16n hon 1, wu tién 13 1 dén 200, va thdm chi
wu tién hon 14 1 dén 100.

k 12 0 dén 2m, va 113 0 dén 2n.

Q' 1a nguyén t hydro hodc nhom alkyl c6 1 dén 6 nguyén tir cacbon va uu
tién 14 nguyén tir hydro hodc nhom alkyl c6 1 dén 3 nguyén tir cacbon. Nhiéu nhém
thude Q! cling tdn tai c6 thé 13 gibng nhau hogic khac nhau.

Q? 1a nguyén tr hydro hodc nhom alkyl c6 1 dén 6 nguyén tir cacbon va uu
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tién 1a nguyén tr hydro hodc nhém alkyl c6 1 dén 3 nguyén tir cacbon. Nhiéu nhém
thude Q? cling ton tai c6 thé 1a gibng nhau hoic khac nhau.

R3 1 nhém alkylen mach thing hodic mach nhénh c6 1 dén 20 nguyén tir
cacbon hodc nhom phenylen ma co thé ¢6 nhém alkyl mach théng hoac mach
nhénh c6 1 dén 10 nguyén tir cacbon 13 phan tir thé. Nhidu nhém thude R? cling tén
tai c6 thé 1a gidng nhau hozc khac nhau.

Céc vi du vé hop chét c¢6 cong thirc (IV) bao gbm hoic polyeste dugc tao
nén tir hop chét diol va axit dicarboxylic.

Hop chét diol tao ra hop cht polyeste khong bi giéi han, nhung diol béo ¢6
2 dén 12 nguyén tir cacbon trong mach chinh dugc sir dung thich hop, va cac vi du
vé chiing bao gdm etylen glycol, propylen glycol, 1,4-butandiol, 3-metyl-1,5-
pentandiol, va 1,9-nonandiol.

Axit dicarboxylic tao ra hgp chit polyeste khong bi gi¢i han, nhung axit
dicarboxylic béo hodc axit dicarboxylic thom c6 2 dén 12 nguyén it cacbon trong
mach chinh duoc st dung thich hop, va cac vi du vé chiing bao gbém axit suxinic,
axit adipic, axit sebaxic, axit isophtalic, va axit terephtalic.

D& 1am hop chét polyeste, mdt hoic nhidu loai trong s cac hop chét diol
nay va mot hoac nhidu loai trong sb céc axit dicarboxylic nay c6 thé dugc str dung
thich hop véi su két hop.

Hop chét polyeste c6 thé thu dugc béng cach thuc hién polyme héa md
vong trén lacton cling co thé dugc st dung trong sang ché. Céc vi du v& hop chét
lacton bao gdm o-axetolacton, B-propiolacton, y-butyrolacton, va 8-valerolacton.

Gi6i han duéi cia khéi luong phén tir trung binh sb ctia hop chét ¢6 cong
thirc (IV) 14 bang hodc 16n hon 600, vu tién 1a béng hodc 16n hon 800, wu tién hon
14 béng hoc 16n hon 1.000, va giéi han trén ctia nd 1a béng hodc nhé hon 4.000, wu
tién hon 14 bing hogic nhé hon 3.000, va thdm chi wu tién hon 14 bang hodc nhé hon
2.000. Gi6i han trén va giéi han dudi co thé duoc két hop thich hop.

Trong truong hgp ma khéi luong phan tir trung binh sd ctia hop chat ¢6

-27-



33793

cong thire (IV) nam trong khoang & trén, tinh ning quang sc c6 thé dugc thé hién
mdt cach hiéu qua ma khong 1am suy bién cc dic tinh tuyét voi nhu 1a do bén co
hoc ctia nhya poly(thio)uretan.

Trong truong hop ma hop chét c6 cong thirc (IV) 13 hop chét polyeste c6
thé thu dugc bang cach cho hdn hop ding mol cla axit adipic va axit isophtalic
phan Gng véi 3-metyl-1,5-pentandiol theo lugng ddng mol, khéi luong phan tir
trung binh s6 1a 1.000 dén 2.000, tinh ning vé kha niang hién mau sic dugc cai
thién thém, va tinh trang duc cua polyme dugc ngan chin thém.

Trong truong hop ma hop chit polyol (B) dugc tao nén tlr hop chét nay
duoc stir dung, thi tinh ndng quang sic c6 thé duoc thé hién mét cach hiéu qua.

Theo phuong 4n nay, d& 1am hop chét polyol (B), mot hogic nhiéu hop chét
duoc lwa chon tir hop chét c6 cong thirc (I) dén hop chét c6 cong thirc (IV) ¢6 thé
duoe str dung. Xét vé cac hidu qua & trén, cac hop chat c6 cong thire (I), (III), hodc
(IV) c6 thé wu tién 14 dugc st dung.

Theo phuong an nay, hop chét polyol (B) c6 thé dugc st dung nim trong
khoang tir 0,3 lan theo trong lugng dén 6 1an theo trong luong so véi trong luong
cta hop chét hydro hoat héa hai nhém chue hodc nhiéu nhém chic hon (C). Theo
phuong &n nay, hop chét duge str dung trong khoang & trén sao cho thé hién tinh
nang nhya can thiét theo cach sir dung trong khi tinh ning quang sic cao duoc duy
tri. Ham luong uu tién 13 ndm trong khoang tir 0,7 14n theo trong lwong dén 5 lan
theo trong luong.

Trong trudng hop ma sb 1an theo trong lugng cua hop chét polyol (B) so
v6i hop chét hydro hoat héa (C) ndm trong khoang & trén, tinh nang kiém soat anh
sang cao, tuc 1a, né)ng d6 c6 kha nang hién mau séc cao va thay dbi mat do nhanh
c6 thé duoc thé hién thich hop. Vi mat do lién két ngang nim trong khoang t6i uu,
nén c6 thé thu duoc vét lidu quang hoc ¢ do viing chic tuyét voi, do ctmg bé mat
tuyét voi, va tinh chiu nhiét tuyét voi.

Hop chét hydro hoat hda hai nhém chirc hogc nhiéu nhém chirc hon (C)
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Hop chét hydro hoat hoéa hai nhém chtic hoic nhiéu nhém chirc hon (C)
(dudi day, dugc goi don gian 1a “hop chit hydro hoat héa (C)”) khong bi gii han,
nhung c4c vi du vé chiing bao gdm hop chét polyol, hop chét polythiol, va hop chat
thiol ¢6 nhém hydroxy. Chung c¢6 thé duoc sir dung thich hop véi sy két hop.
Khéng thé chi lya chon hop chit polyol. So véi hgp chét hydro hoat héa (C), ty 18
mol (SH/(SH+OH)) cia nhém SH so véi tdng cia cac nhém SH va cidc nhém OH
13 0,01 dén 1,0, wu tién 12 0,1 dén 1,0, va tham chi vu tién hon 13 0,3 dén 1,0. Hop
cht hydro hoat héa (C) khong bao gdm hop chét polyol (B).

Céc vi du v& hop chét polyol bao gdm polyol béo nhu 14 etylen glycol,
dietylen glycol, propylen glycol, dipropylen glycol, tripropylen glycol, butylen
glycol, neopentyl glycol, glyxerin, trimetylol etan, trimetylolpropan,
ditrimetylolpropan, butantriol, 1,2-metyl glucosit, pentaerythritol, dipentaerythritol,
tripentaerythritol, sorbitol, erythritol, threitol, ribitol, arabinitol, xylitol, allitol,
mannitol, dolxitol, iditol, glycol, inositol, hexan triol, triglyxerol, diglylxerol,
trietylen glycol, polyetylen glycol, tris(2-hydroxyetyl) isoxyanurat, xyclobutandiol,
xyclopentandiol, xyclohexan diol, xycloheptandiol, xyclooctandiol, xyclohexan
dimetanol, hydroxypropylxyclohexanol, trixyclo[5.2.1.0*¢]decan-dimetanol,
bixyclo[4.3.0]-nonandiol, dixyclohexandiol, trixyclo[5.3.1.1]dodecandiol,
bixyclo[4.3.0]nonandimetanol, trixyclo[5.3.1.1]dodecan-dietanol, hydroxypropyl
trixyclo[5.3.1.1]dodecanol, spiro[3.4]octandiol, butyl xyclohexan diol,
1,1'-bixyclohexyliden diol, xyclohexan triol, maltitol, va lactoza;

polyol thom nhu 13 dihydroxynaphtalen, trihydroxynaphtalen,
tetrahydroxynaphtalen, dihydroxybenzen, benzen triol, biphenyltetraol, pyrogallol,
(hydroxynaphthyl) pyrogallol, trihydroxy phenantren, bisphenol A, bisphenol F,
xylylen glycol, di(2-hydroxyetoxy) benzen, bisphenol A-bis-(2-hydroxyetyl ete),
tetrabrom bisphenol A, va tetrabromobisphenol A-bis-(2-hydroxyetyl ete);

polyol duge halogen hoa nhu 1a dibromoneopentyl glycol; va

polyme polyol nhu la nhyua epoxy. Theo phuong an nay, it nhit mét hop
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chit duoc lua chon trong s6 nay c6 thé duoc st dung két hop.

Céc vi du khéc vé& hop chét polyol cling bao gdm san phdm phan Gng
ngung tu cua polyol & trén va hitu co axit nhu 13 axit oxalic, axit glutamic, axit
adipic, axit axetic, axit propionic, axit xyclohexan carboxylic, axit
B-oxoxyclohexan propionic, axit dime, axit phtalic, axit isophtalic, axit salixylic,
axit 3-bromopropionic, 2-bromoglycol, dicarboxyxyclohexan, axit pyromelitic, axit
butanttracarboxylic, va axit bromophtalic;

san phdm phan tng cdng clia polyol va alkylen oxit nhu 14 etylen oxit va
propylen oxit;

san phidm phan tng cdng ctia alkylen polyamin va alkylen oxit nhu la
etylen oxit va propylen oxit;

bis-[4-(hydroxyetoxy) phenyl] sulfua, bis-[4-(2-hydroxypropoxy) phenyl]
sulfua, bis-[4-(2,3-dihydroxypropoxy) phenyl] sulfua, bis-[4-(4-
hydroxyxyclohexyloxy) phenyl] sulfua, bis-[2-metyl-4-(hydroxyetoxy)-6-
butylphenyl] sulfua, va hop chét c6 thé thu duge bing cach bd sung etylen oxit
va/hodc propylen oxit ¢6 sb phan tir bang hodc it hon ba phén tit tinh trung binh
trén mdi nhém hydroxyl vao cac hop chit nay;

polyol chita nguyén tir luu huynh nhu 1a di-(2-hydroxyetyl) sulfua, 1,2-bis-
(2-hydroxyetyl mercapto) etan, bis(2-hydroxyetyl) disulfua, 1,4-dithian-2,5-diol,
bis(2,3-dihydroxypropyl) sulfua, tetrakis(4-hydroxy-2-thiabutyl) metan, bis(4-
hydroxyphenyl) sulfon (tén thuong mai BISPHENOL 8S), tetrabromobisphenol S,
tetrametyl bisphenol S, 4,4'-thiobis(6-tert-butyl-3-metylphenol), va 1,3-bis(2-
hydroxyetylthioetyl)-xyclohexan. Theo phuong an nay, it nhat mét hop chét duoc
lua chon trong s6 nay c6 thé duge sir dung két hop.

Céc vi du vé hop chét polythiol bao gdm hop chét polythiol béo nhur 1a
metandithiol, 1,2-etandithiol, 1,2,3-propantrithiol, 1,2-xyclohexandithiol, bis(2-
mercaptoetyl) ete, tetrakis(mercaptometyl) metan, dietylen glycol bis(2-

mercaptoaxetat), dietylen glycol bis(3-mercaptopropionat), etylen glycol bis(2-
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mercaptoaxetat), etylen glycol bis(3-mercaptopropionat), trimetylolpropan tris(2-
mercaptoaxetat), trimetylolpropan tris(3-mercaptopropionat), trimetylol etan tris(2-
mercaptoaxetat), trimetylol etan tris(3-mercaptopropionat), pentaerythritol
tetrakis(2-mercaptoaxetat), pentaerythritol tetrakis(3-mercaptopropionat),
bis(mercaptometyl) sulfua, bis(mercaptometyl) disulfua, bis(mercaptoetyl) sulfua,
bis(mercaptoetyl) disulfua, bis(mercaptopropyl) sulfua, bis(mercaptometylthio)
metan, bis(2-mercaptoetylthio) metan, bis(3-mercaptopropylthio) metan,
1,2-bis(mercaptometylthio) etan, 1,2-bis(2-mercaptoetylthio) etan, 1,2-bis(3-
mercaptopropylthio) etan, 1,2,3-tris(mercaptometylthio) propan, 1,2,3-tris(2-
mercaptoetylthio) propan, 1,2,3-tris(3-mercaptopropylthio) propan,
4-mercaptometyl-1,8-dimercapto-3,6-dithiaoctan, 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,
tetrakis(mercaptometylthiometyl) metan, tetrakis(2-mercaptoetylthiometyl) metan,
tetrakis(3-mercaptopropylthiometyl) metan, bis(2,3-dimercaptopropyl) sulfua,
2,5-dimercaptometyl-1,4-dithian, 2,5-dimercapto-1,4-dithian, 2,5-
dimercaptometyl-2,5-dimetyl-1,4-dithian, este cua axit thioglycolic nay va axit
mercaptopropionic, hydroxymetyl sulfua bis(2-mercaptoaxetat), hydroxymetyl
sulfua bis(3-mercaptopropionat), hydroxyetyl sulfua bis(2-mercaptoaxetat),
hydroxyetyl sulfua bis(3-mercaptopropionat), hydroxymetyl disulfua bis(2-
mercaptoaxetat), hydroxymetyl disulfua bis(3-mercaptopropionat), hydroxyetyl
disulfua bis(2-mercaptoaxetat), hydroxyetyl disulfua bis(3-mercaptopropinat),
2-mercaptoetyl ete bis(2-mercaptoaxetat), 2-mercaptoetyl ete bis(3-
mercaptopropionat), axit thiodiglycolic bis(2-mercaptoetyl este), axit
thiodipropionic bis(2-mercaptoetyl este), axit dithiodiglycolic bis(2-mercaptoetyl
este), axit dithiodipropionic bis(2-mercaptoetyl este),
1,1,3,3-tetrakis(mercaptometylthio) propan, 1,1,2,2-tetrakis(mercaptometylthio)

etan, 4,6-bis(mercaptometylthio)-1,3-dithian, tris(mercaptometylthio) metan, va
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tris(mercaptoetylthio) metan;

hop chét polythiol thom nhu 14 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, 1,3,5-trimercaptobenzen, 1,3,5-tris(mercaptometyl) benzen, 1,3,5-
tris(mercaptometylenoxy) benzen, 1,3,5-tris(mercaptoetylenoxy) benzen, 2,5-
toluendithiol, 3,4-toluendithiol, 1,5-naphtalen dithiol, va 2,6-naphtalendithiol;

hop chét polythiol di vong nhu 14 2-metylamino-4,6-dithiol-sym-triazin,
3,4-thiophendithiol, bismuthiol, 4,6-bis(mercaptometylthio)-1,3-dithian, va 2-(2,2-
bis(mercaptometylthio)etyl)-1,3-dithietan; va

hop chét c¢6 cong thite (2), nhung chung khong bi giéi han & cac hop chét
duoc 14y 1am vi du. Theo phwong 4n nay, it nhit mot loai duoc lua chon trong sd

ndy c6 thé duoc str dung két hop.

3 )

Trong cong thirc (2), a va b mdi loai doc 1ap 1a s nguyén tir 1 dén 4, vacla
sb nguyén tir 1 dén 3. Z 1a hydro hogic nhém metyl, va trong truong hop ma nhiéu
nhém thudc Z cling ton tai, nhém thude Z cb thé 1a gidng nhau hodc khéc nhau.

Céc vi du vé hop chét thiol c6 nhém hydroxy bao gbm 2-mercaptoetanol,
3-mercapto-1,2-propandiol, glyxerin bis(mercaptoaxetat), 4-mercaptophenol,
2,3-dimercapto-1-propanol, pentaerythritol tris(3-mercaptopropionat), va
pentaerythritol tris(thioglycolat).

Tuy nhién, sang ché khong bi giéi han & cac hop chit duogc lay lam vi du
nay.

Céc oligome cua cac hop chét hydro hoat héa ndy hodc san phim duoc thé
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halogen nhu 1a san phérn duoge thé clo va san phém dugc thé brom c6 thé duoc st
dung. Céc hop chét hydro hoat héa nay co thé duogc str dung mot minh hoic hai
hogic nhiéu loai trong s6 ndy c6 thé dugc st dung & dang hdn hop.

Theo phuong 4n ndy, xét vé céc tinh chét vét Iy nhu 14 d bén co hoc cua
sén phim duoc dic co thé thu duoc, wu tién 13 hop chét hydro hoat héa ba nhém
chic hodc nhidu nhém chire hon duoc sir dung 1am hop chét hydro hoat héa (C).

Cu thé 13, it nhat mot hop chét duoc lya chon tir glyxerin, pentaerythritol
tetrakis(2-mercaptoaxetat), pentaerythritol tetrakis(3-mercaptopropionat),
4-mercaptometyl-1,8-dimercapto-3,6-dithiaoctan, 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,
1,1,3,3-tetrakis(mercaptometylthio) propan, va trimetylolpropan tris(3-
mercaptopropionat) uu tién 1a dugc st dung.

Hop chét hydro hoat héa (C) uu tién 13 hop chét hydro hoat hoa hai nhém
chirc hodc nhidu nhém chirc hon ¢6 it nhat mot nhém SH.

Céc vi du vé su két hop duoc uu tién cia hop chét polyol (B) va hop chét
hydro hoat héa (C) bao gdm

su két hop cua polyetylen glycol véi it nhét hop chét duoc Iua chon tir
glyxerin, pentaerythritol tetrakis (2-mercaptoaxetat), va 4-mercaptometyl-1,8-
dimercapto-3,6-dithiaoctan,

su két hop ctia polypropylen glycol véi it nhét hop chét duoc Iua chon tir
pentaerythritol tetrakis(2-mercaptoaxetat) va 4-mercaptometyl-1,8-dimercapto-
3,6-dithiaoctan,

su két hop clia san phdm cdng polypropylen glycol clia bisphenol A véi
4-mercaptometyl-1,8-dimercapto-3,6-dithiaoctan, va

su két hop cua it nhét hop chit duoc lua chon tir hop chét polyeste dugc tao
nén tir 3-metyl-1,5-pentandiol, axit adipic, va axit isophtalic v&i 4-mercaptometyl-

1,8-dimercapto-3,6-dithiaoctan, nhung sang ché khong bi giéi han & cac cach két
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hop nay.
Hop chét quang sic (D)

Theo phuong an nay, cac vi du v& hop chit quang séc (D) khong bi gii han,
hop chét bat ky co thé duoc lua chon thich hop tlr céc hop chit da biét ma cé thé
dugc st dung cho thau kinh quang sdc, dugc sir dung. Chéng han, mot hoac nhiéu
hop chét trong s6 hop chét gdc spiropyran, hop chit gbc spirooxazin, hop chét gbc
fulgit, hop chét gdc naphtopyran, va hop chit bisimidazol ¢6 thé duoc sir dung phu
thudc vao su tao mau mong mudn, va it nhét hop chét duoc lua chon tlr cac cong
thtte (a) va (b) c6 thé dugc sir dung.

Céc vi du v& hop chét gbc spiropyran bao gdm mdi phan tir thé trong d6
vong indol va vong benzen cla indolinospyrobenzopyran dugc thé bang halogen,
metyl, etyl, metylen, etylen, nhém hydroxyl, hodc twong tu, mdi phén ttr thé trong
d6 vong indol va vong naphtalen cua indolinospyrannaphtopyran dugc thé bang
halogen, metyl, etyl, metylen, etylen, nhém hydroxyl, hodc tuong tu, mdi phén tir
thé trong d6 vong indol ctia indolinospyroquinolinopyran dugc thé bang halogen,
metyl, etyl, metylen, etylen, nhém hydroxyl, hodc tuong tu, va mdi phan tir thé
trong d6 vong indol cia indolinospyropyridopyran dugc thé bang halogen, metyl,
etyl, metylen, etylen, nhdm hydroxyl, hodc tuong tu.

Céc vi du v& hop chat gbc spirooxazin bao gdm mdi phén tir thé trong d6
vong indol va vong benzen cia indolinospyrobenzoxazin dugc thé bang halogen
metyl, etyl, metylen, etylen, nhém hydroxyl, hodc tuong tu, mdi phén tr thé trong
d6 vong indol va vong naphtalen ctia indolinosulfonaphthooxazin dugc thé bang
halogen, metyl, etyl, metylen, etylen, nhém hydroxyl, hodc tuong tu, mdi phén t
thé trong d6 vong indol ctia indolinosporophenanthrooxazin dugc thé bang halogen,
metyl, etyl, metylen, etylen, nhém hydroxyl, hodc tuong tu, mdi phan tir thé trong
d6 vong indol cua indolinospyroquinolino oxazin dugc thé bang halogen, metyl,
etyl, metylen, etylen, nhém hydroxyl, hodc tuong ty, va mdi phén tir thé trong d6

vong piperidin va vong naphtalen ctia piperidinospironaphthoxazin dugc thé bang
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halogen, metyl, etyl, metylen, etylen, nhém hydroxyl, hodc tuong tu.

Céc vi du vé hop chét gbc fulgit bao gbm
N-xyanometyl-6,7-dihydro-4-metyl-2-phenylspiro(5,6-
benzo[b]thiophendicarboximido-7,2'-trixyclo[3.3.1.1*"]decan],
N-xyanometyl-6,7-dihydro-2-(p-metoxyphenyl)-4-metylspiro(5,6-
benzo[b]thiophendicarboximido-7,2'-trixyclo[3.3.1.1*"]decan),
6,7-dihydro-N-metoxycarbonylmetyl-4-metyl-2-phenylspiro(5,6-
benzo[b]thiophendicarboximido-7,2"-trixyclo[3.3.1.1*7]decan),
6,7-dihydro-4-metyl-2-(p-metylphenyl)-N-nitrometylspiro(5,6-
benzo[b]thiophendicarboximido-7,2'-trixyclo[3.3.1.1*7]decan),
N-xyanometyl-6,7-dihydro-4-xyclopropyl-3-metylspiro(5,6-
benzo[b]thiophendicarboximido-7,2'-trixyclo[3.3.1.1*7]decan),
N-xyanometyl-6,7-dihydro-4-xyclopropylspiro(3,6-
benzo[b]thiophendicarboximido-7,2'-trixyclo[3.3.1.1*"]decan), va
N-xyanometyl-6,7-dihydro-2-(p-metoxyphenyl)-4-xyclopropylspiro(5,6-
benzo[b]thiophendicarboximido-7,2'-trixyclo[3.3.1.1*7]decan).

Céc vi du v& hop chét gbc naphtopyran bao gdm
spiro[norbornan-2,2'-[2H]benzo[h]chromen],
spiro[bixyclo[3.3.1]nonan-9,2'-[2H]benzo[h]chromen],
7'-metoxyspiro[bixyclo[3.3.1]nonan-9,2'-[2H]benzo[h]chromen]
7'-metoxyspiro[norbornan-2,2'-[2H]benzo[f]chromen],
2,2-dimetyl-7-octoxy[2H]benzo[h]chromen,
spiro[2-bixyclo[3.3.1]nonene-9,2'-[2H]benzo[h]chromen],
spiro[2-bixyclo[3.3.1]nonene-9,2'-[2H]benzo[f]chromen],
6-morpholino-3,3-bis(3-flo-4-metoxyphenyl)-3H-benzo(f)chromen,
5-isopropyl-2,2-diphenyl-2H-benzo(h)chromen, hop chét c¢6 cong thic (3), va hop

chét c6 cong thic (4).
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Trong c4c cong thic (3) va (4), Ry va Ry ¢6 thé 12 gidng nhau hodc khac
nhau va ddc 1p 1a hydro;

nhém alkyl mach thang hoic mach nhanh ¢6 1 dén 12 nguyén tir cacbon;

nhom xycloalkyl c6 3 dén 12 nguyén it cacbon;

nhém aryl dugc thé hoic khong duge thé ¢6 6 dén 24 nguyén tr cacbon
hodic nhom heteroaryl dugc thé hodc khong dugc thé co 4 dén 24 nguyén tir
cacbon; va

nhém aralkyl hodc heteroaralkyl (nhém alkyl mach thang hozc mach nhanh
¢6 1 dén 4 nguyén tlr cacbon dugc thé bang nhém aryl hodc nhém heteroaryl).

Phin tir thé ctia nhém aryl dugc thé c6 6 dén 24 nguyén ti cacbon hodc
nhém heteroaryl duge thé c6 4 dén 24 nguyén tir cacbon 14 ft nhat phan tir thé dugc
lya chon tir nguyén tir halogen, nhém hydroxy, nhém alkyl mach thing hodc mach
nhanh c6 1 dén 12 nguyén tir cacbon, nhém alkoxy mach thing hodc mach nhanh
¢6 1 dén 12 nguyén tit cacbon, nhém haloalkyl mach thang hodc mach nhénh c6 1
dén 12 nguyén tit cacbon dugc thé bang it nhat mdt nguyén t halogen, nhém
haloalkoxy mach thing hodc mach nhanh c6 1 dén 12 nguyén tir cacbon dugc thé

bang it nhit mot nguyén tir halogen, nhém phenoxy hodc nhém naphtoxy duge thé
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bang it nhat mot nhom alkyl hodc nhém alkoxy mach thang hodc mach nhanh ¢6 1
dn 12 nguyén tir cacbon, nhém alkenyl mach théng hodc mach nhénh c6 2 dén 12
nguyén tir cacbon, nhém -NH,, nhém -NHR, nhém -N(R)2 (R 12 nhém alkyl mach
thdng hodc mach nhanh c6 1 dén 6 nguyén tir cacbon. Trong trudng hop ma hai
nhom thude R tdn tai, hai nhém thude R c¢6 thé 1a gidng nhau hodc khéc nhau),
nhém metacryloyl, va nhém acryloyl.

R; ¢6 thé 1a gidng nhau hoic khac nhau, va doc 14p 13 nguyén tir halogen;

nhém alkyl mach thang hoic mach nhénh ¢6 1 dén 12 nguyén tir cacbon;

nhom xycloalkyl c6 3 dén 12 nguyén it cacbon;

nhom alkoxy mach thing hodc mach nhanh c6 1 dén 12 nguyén tir cacbon;

nhém haloalkyl mach théng hoic mach nhanh c6 1 dén 12 nguyén tir
cacbon ma dugc thé bang it nhat mot nguyén ti halogen, nhom haloxycloalkyl ¢6 3
dén 12 nguyén tr cacbon ma dugc thé bang it nhat mdt nguyén tir halogen, va
nhém haloalkoxy mach théng hozc mach nhénh c6 1 dén 12 nguyén tir cacbon ma
duoc thé bang it nhat mot nguyén tir halogen;
» nhém aryl duoc thé hodc khéng duogc thé c6 6 dén 24 nguyén tir cacbon
ho#dc nhom heteroaryl c6 4 dén 24 nguyén tit cacbon (c6 1a phdn tir thé, it nhét mot
phén tir thé dugc lya chon tir nguyén tir halogen, nhém hydroxy, nhém alkyl mach
thang hodc mach nhanh c6 1 dén 12 nguyén tir cacbon, nhém alkoxy mach thing
hodc mach nhanh c6 1 dén 12 nguyén tir cacbon, nhém haloalkyl mach thing hoic
mach nhénh ¢6 1 dén 12 nguyén tir cacbon dugc thé bang it nhit mot nguyén tir
halogen, nhém haloalkoxy mach thing hogc mach nhanh cé 1 dén 12 nguyén ti
cacbon ma duge thé bang it nhit mot nguyén tir halogen, nhém phenoxy hodc
nhém naphtoxy dugc thé bang it nhat mot nhom alkyl hodc nhém alkoxy mach
thang hodc mach nhanh ¢4 1 dén 12 nguyén tir cacbon, va nhoém alkenyl mach
thdng hodc mach nhanh va nhém amino ¢6 2 dén 12 nguyén tir cacbon);

nhém aralkyl hodc heteroaralkyl (nhém alkyl mach thing hogc mach nhanh

¢6 1 dén 4 nguyén tir cacbon dugc thé bang nhém aryl hoic nhém heteroaryl);
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nhém phenoxy hoéc naphtoxy duoc thé hodc khong duoc thé (c6, 1a phan
tir thé, it nhit mot phan tir thé dugc lya chon tir nhém alkyl hodc nhém alkoxy
mach thing hodc mach nhanh c6 1 dén 6 nguyén tir cacbon);

-NH,, -NHR, -CONH,, hodc -CONHR

(R 1 nhém alkyl mach thing hodc mach nhanh ¢6 1 dén 6 nguyén tu
cacbon); va

-OCORg; ho#c -COORg (6 day, Rg la nhom alkyl mach thing hodic mach
nhanh ¢6 1 dén 6 nguyén tir cacbon, hodc nhém xycloalkyl ¢6 3 dén 6 nguyén tir
cacbon, hoic, trong R;, Ry, nhdm phenyl dugc thé bing it nhat mot phan tir thé cta
aryl dugc thé hodc nhém heteroaryl dugc thé hoic nhém phenyl khong dugc thé).

ft nhat hai nhém thude R3 lién k& duoc lién két véi nhau, va nguyén ti
cacbon ma nhom thudc R3 dugc lién két 1 c6, dé tao ra mdt hodic nhiéu nhém
vong thom hodc nhém vong khong thom. Nhém vong thom hodc nhém vong
khong thom bao gdm mét vong hogc hai vong dugc céi bién thanh da vong tiy y
chira nguyén tir khéc loai dugc lya chon tir nhom gdm c6 oxy, luu huynh, va nito.

114 s6 nguyén tir 0 &én 2. m 13 s& nguyén tir 0 dén 4.

Céc vi du vé& hop chét gdc naphtopyran bao gdm hop chét ¢6 thé thu dugc
bing céch bd sung phan tir thubc nhudm kidm sodt anh sang vao it nhat mot déu
cudi ciia mdi loai trong sb polysiloxan oligome, polyalkylen oxit, va polyalkyl este
duge mé ta trong cac tai lidu cong bb qubc t s6 WO2013/78086, WO2012/149599,
va WO02010/020770, va WO2009/146509 va hop chét trong d6 céu tao c6 cong
thite (3) hodc (4) lidn két v6i nhém két ndi va hop chét niy ¢6 hai hodc nhiéu vong
naphtopyran trong mét phén tu.

Céc vi dyu uu tién v& hop chit gdc naphtopyran c6 cdng thie (3) bao gbm

hop chét c¢6 cong thirc (5) (dudi ddy, cling duoc goi 1a hop chét (5)).
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(Re)ri 1

F O (5)
A
Ri, Ry, R3, vam la giéng nhu & trén, va A la vong duogc cai bién thanh da

vong cua cac cong thic (Ay) dén (As).

-

@(R n ) \—*(R‘«,)-n @ (Rg)n
4 |

(A1) (A2) (Ba)

(Ag) (As)

Trong cac vong dugc cai bién thanh da vong nay cua (A;) dén (As), cac
duong dat nét 1a lien két cacbon Cs cacbon Cg clia vong naphtopyran cta cong thire
(5). Lién két o ctia vong dugc cai bién thanh da vong (As) hodic (As) dugc lién két
v&i cacbon Cs hodc cacbon Cg ctia vOng naphtopyran ctia cong thire (35).

Nhém thude Ry 14 gibng nhau hoic khic nhau, va doc lap 1a OH, nhom
alkyl hodc nhom alkoxy mach thing hodc mach nhanh c6 1 dén 6 nguyén tir
cacbon, ho#c hai nhém thudc Ry tao ra carbonyl (CO).

Rs, Re, va Ry ddc 1ap 1a nguyén tir halogen (uu tién 1a flo, clo, hodc brom);

nhém alkyl mach thang hogic mach nhanh c6 1 dén 12 nguyén tir cacbon
(uu tién 13, nhém alkyl mach thing hodc mach nhénh c6 1 dén 6 nguyén tir

cacbon);

-30-



33793

nhém haloalkyl mach théng hoic mach nhanh ma dugc thé bang it nhat mot
nguyén ti halogen va nhom nay c6 1 dén 6 nguyén tir cacbon (uu tién 13, nhém
floalkyl);

nhom xycloalkyl c6 3 dén 12 nguyén tir cacbon;

nhém alkoxy mach thing hodc mach nhanh ¢ 1 dén 6 nguyén tir cacbon;

nhém pheny! hoiic benzyl duge thé hodc khong duge thé (cé, 1a phan tir thé,
trong truong hop ma nhém R; hodc R, cua cong thic (5) doc lap tuong ung voi
nhom aryl hodc heteroaryl, it nh4t mdt trong sb cac phan tir thé dugc mo ta & trén
trong phan dinh nghia vé nhém R; hoic Ry);

-NH, va -NHR

(& day, R 13 nhém alkyl mach thing hodc mach nhénh cé 1 dén 6 nguyén tir
cacbon);

nhom phenoxy hodc naphtoxy dugc thé hogc khong dugc thé (it nhét ¢, 14
phin it thé, nhom alkyl hogc nhom alkoxy mach thing hoge mach nhénh c6 1 d&én
6 nguyén tir cacbon);

va nhém -CORy, -COORy, hogic -CONHRy (& ddy, Ro la nhom alkyl mach
thang hodc mach nhanh c6 1 dén 6 nguyén tir cacbon, nhém xycloalkyl c6 3 dén 6
nguyén tir cacbon, hodc nhém phenyl hodc benzyl dugc thé hodc khong duoc thé
(c6, 13 phan tir thé, trong truong hop ma nhém R; hodc R, cia cong thirc (5) doc
1ap twong ng v&i nhom aryl hodc heteroaryl, it nh4t mot trong s6 céc phan tir thé
duge mo ta & trén trong phan dinh nghia vé nhém R; hodc Ry)).

n 12 s6 nguyén tir 0 dén 6, 0 1a s6 nguyén tir 0 dén 2, p 1a sb nguyén tir 0 dén
4, va q 1a sb nguyén tir 0 dén 3.

Trong trudng hop ma A 1a (A4), n 1 s nguyén tir 0 dén 2, p 1 s6 nguyén tir
0 dn 4, va trong trudng hop ma A 1 (Ay), va n 14 s nguyén tir 0 dén 2.

Hop chit quang sic (D) ctia cong thire (5) dugc két hop véi ty 1& phan tng
thay d6i mau sdc duoc 4p dung cho Umg dung can thiét va c6 tinh thich hop tao

mau cao ngay ca & 40°C. Khoang cdc mau sac dé dang dat dugc 1a tr mau cam dén
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mau lam.

Theo phuong 4n nay, hdn hop ctia céc hop chét (5) trong d6 it nhét hop chat
duoc Iua chon tir nhém gdm c6 hop chit (5) trong d6 A=(A1), hop chat (5) trong do
A=(A,), hop chit (5) trong d6 A=(As), hop chét (5) trong d6 A=(As), va hop chat
(5) trong d6 A=(As) twong tmg voi loai khac 1a cling 4p dung dugc.

Theo phuong 4n nay, dé 1am hop chit (5), hop chét c6 cong thiic (6) ¢6 the

uu tién dugc str dung.

(6)

(Rs)p

Ar; va Ar, 13 cac nhém thom, c6 thé 13 gidng nhau hogic khac nhau, va 13
vong benzen hodc vong thiophen dugc thé tiy y. Cac vi du vé phén tir thé ctia vong
benzen hodc vong thiophen bao gdm nhém alkyl mach thang hodc mach nhénh cé
1 dn 10 nguyén tir cacbon, nhém alkoxy mach thing hodc mach nhénh c¢6 1 dén
10 nguyén tir cacbon, va nhém amino dugc thé alkylmono (hoic di) mach thang
hodc mach nhanh c¢6 1 dén 6 nguyén tr cacbon. R3, R4, Rs, m, n, va p c6 cung y
nghia nhu & trén.

Dé lam hop chit (5), hop cht ¢6 cong thirc (7) ¢6 thé uu tién hon duge st

dung.
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Trong cong thtre (7), Rio va Ry ¢6 thé 13 gidng nhau ho#ic khéc nhau va la
nhém alkyl mach thing hogc mach nhénh c6 1 dén 10 nguyén tir cacbon, nhém
alkoxy mach thang hodc mach nhénh ¢6 1 dén 10 nguyén t cacbon, va nhém
amino duoc thé alkylmono (hoic di) mach thing hodc mach nhanh c6 1 dén 6
nguyén tir cacbon. Trong truong hop ma m 1a 2, nhém thude Rs lién ké duoc lién
két v6i nhau, va c6 thé tao ra c4u tao vong v6i nguyén tir cacbon ma nhom thude
R; duoc lién két. r va s 13 cac s6 nguyén tlr 0 dén 4. Chu tao vong 1a nhém aryl
dugc thé hodc khong duoc thé c6 6 dén 24 nguyén tir cacbon hogdc nhém heteroaryl
duoc thé hoac khong duge thé ¢6 3 dén 24 nguyén tit cacbon.

Rs, R4, Rs, m, n, va p ¢6 cung y nghia nhu & trén.

Céc vi du cu thé v& hop chat c6 cong thirc (7) bao gdm hop chét c6 cong
thic (8) hodc (9). Theo phuong an nay, cac hop chét c¢6 cong thirc (8) va cdng thic

(9) 1a dugc uu tién.
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Hop chét c6 cong thitc (5) ma 1a hop chét quang séc (D) ¢6 thé dugc tong

NM62

(9)

hop bang phuong phép da biét. Chang han, hop chét ¢6 thé dugc tdng hop bing
phuong phéap dugc mo ta trong cong b6 béan dich tiéng Nhat Ban don sing ché PCT
s6 2004-500319.

Céc vi du cu thé v& hop chét gbc naphtopyran c6 cong thirc (3) bao gdm

hop chét ¢ cong thirc (10) 1a vi du dugc vu tién.

(10)
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P& 1am hop chit gbc naphtopyran, mot hodc nhidu loai trong s6 céc hop
chét duoc luya chon tr cac hop chét néu trén c6 thé dugc st dung.

It nhét hop chét duge lua chon tir cac cdng thic (a) va (b) c6 thé dugc st
dung lam hop chit quang sic (D) theo phuong 4n ndy.

PC-L-Mach (a)

PC-L-Mach-L’-PC’ (b)

PC va PC’ 13 cic nhém héa tri mot thu duge tir cac hop chét cua céc cong

thire (c) dén (f). PC va PC’ ¢6 thé 13 gidng nhau hogc khéc nhau.



(c)
(d)
R11 R10
N
N/
Rig ‘ ‘ 0 R13R12
R1s
Ria ( e )
Rio
R11 R12
o Ris
R1s;“/‘.N
Ris
~ ]
N
Ry7 Rig (f)

Trong céac cong thuc (c) dén (f), Ri dén Ryg 1a hydro, nguyén ti halogen,
nhém carboxyl, nhom axetyl, nhém formyl, nhém béo c6 1 dén 20 nguyén tu
cacbon duogc thé tiy ¥, nhém vong béo c6 3 dén 20 nguyén tir cacbon dugc thé tiy

y, va nhom hitu co thom c6 6 dén 20 nguyén tir cacbon dugc thé tiy v, va c6 thé 1a
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gibng nhau hoic khac nhau. Nhém béo, nhém vong béo, hoic nhém hiru co thom
¢6 thé chira nguyén tir oxy va nguyén tir nito. Bat ky nhém nao cé trong hop chét
dugc thé hién béi cac cong thuc (¢) dén (f) duoc lién két véi L hozc L’ ma 1 nhém
hitu co hoa tri hai.

Céc vi du vé& nhém béo c6 1 dén 20 nguyén tir cacbon duoc thé tly ¥ bao
gdm nhém alkyl ¢6 1 dén 10 nguyén tir cacbon mach thing hodc mach nhanh,
nhém alkoxy c6 1 dén 10 nguyén tir cacbon mach thing hozic mach nhénh, nhém
alkenyl c¢6 2 dén 10 nguyén tr cacbon mach thing hodc mach nhanh, nhém
hydroxyalkyl ¢6 1 dn 10 nguyén tir cacbon, nhém hydroxyalkoxy c6 1 dén 10
nguyén tir cacbon, nhém alkyl ¢6 1 dén 10 nguyén tir cacbon duoc thé bang nhém
alkoxy c6 1 dén 10 nguyén tir cacbon, nhém alkoxy c6 1 dén 10 nguyén tir cacbon
duoc thé bing nhom alkoxy c6 1 dén 10 nguyén tir cacbon, nhém haloalkyl c6 1
dén 5 nguyén tir cacbon, nhém dihaloalkyl c6 1 dén 5 nguyén tir cacbon, nhém
trihaloalkyl c6 1 dén 5 nguyén tir cacbon, nhém alkylamino c6 1 dén 10 nguyén tir
cacbon, nhém aminoalkyl c6 1 d&n 10 nguyén tir cacbon, va nhém alkoxycarbonyl
¢6 1 dén 20 nguyén tir cacbon mach thing hosc mach nhénh.

Céc vi du vé& nhém vong béo c6 3 dén 20 nguyén tir cacbon dugc thé tly y
bao gdm nhém xycloalkyl c6 3 dén 20 nguyén tir cacbon va nhém bixycloalkyl c6
6 dén 20 nguyén t cacbon.

Céc vi du vé& nhém hitu co thom c6 6 dén 20 nguyén tir cacbon dugc thé tiy
¥ bao gdm nhém phenyl, nhém alkoxyphenyl c6 7 dén 16 nguyén tir cacbon, nhém
arylamino, nhom diarylamino, nhém alkylamino c6 1 dén 5 nguyén tir cacbon aryl,
nhém amino vong, nhom arylcarbonyl, va nhém aroyl.

R; va R, mdi nhém uu tién 13 bao gébm nguyén tr hydro; nguyén ti
halogen;

nhém alkyl c6 1 dén 10 nguyén tir cacbon mach thang hozc mach nhanh,
nhém alkoxy c¢6 1 dén 10 nguyén tir cacbon mach thing hodc mach nhanh, nhém

hydroxyalkoxy c¢6 1 d&én 10 nguyén tir cacbon, nhém alkoxy c6 1 dén 10 nguyén tir
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cacbon dugc thé bing nhom alkoxy c¢6 1 dén 10 nguyén tir cacbon, nhém haloalkyl
¢6 1 dén 5 nguyén tir cacbon, nhém dihaloalkyl c6 1 dén 5 nguyén tr cacbon,
nhém trihaloalkyl c6 1 dén 5 nguyén tir cacbon, nhom alkylamino c6 1 dén 5
nguyén tr cacbon, va nhom béo ¢6 1 dén 20 nguyén tir cacbon dugc thé tiy y; va

nhém hitu co thom c6 6 dén 20 nguyén tir cacbon dugc thé tiy y nhu la
nhém phenyl, nhom alkoxyphenyl c6 7 dén 16 nguyén ti cacbon, nhém
dialkylamino c6 1 dén 5 nguyén tir cacbon, nhém arylamino, nhém diarylamino,
nhém alkylamino ¢ 1 dén 5 nguyén tir cacbon aryl, va nhém amino vong. R; va
R, 6 thé 1a gidng nhau hozc khac nhau.

Céc vi du v& R uu tién 13 bao gdm nguyén tir hydro; nguyén tr halogen;
nhém carboxyl; nhém axetyl;

nhém béo c6 1 dén 20 nguyén tir cacbon dugc thé ty y nhu 13 nhém alkyl
c6 1 dén 10 nguyén tir cacbon mach thang hodc mach nhanh, nhém alkenyl c6 2
dén 10 nguyén tir cacbon mach thang hoic mach nhanh, nhém alkoxy ¢6 1 dén 10
nguyén tir cacbon mach thing hodc mach nhanh, nhém hydroxyalkyl c6 1 dén 10
nguyén tir cacbon, nhom alkyl c6 1 dén 10 nguyén tir cacbon dugc thé bang nhém
alkoxy c6 1 dén 10 nguyén tir cacbon, nhém aminoalkyl c6 1 dén 10 nguyén tir
cacbon, va nhém alkoxycarbonyl ¢6 1 dén 20 nguyén tir cacbon mach thang hodc
mach nhénh;

nhém vong béo ¢6 3 dén 20 nguyén tit cacbon duoc thé tiy v nhu 13 nhém
xycloalkyl c¢6 3 dén 20 nguyén t cacbon va nhém bixycloalkyl ¢6 6 dén 20
nguyeén ti cacbon; va

nhém hitu co thom c6 6 dén 20 nguyén tir cacbon duge thé tiy y nhu 14
nhom arylcarbonyl, nhém formyl, va nhém aroyl.

Céc vi du vé Ry uu tién 1a bao gdm nguyén tr hydro; nguyén ti halogen;
nhom carboxyl; nhom axetyl; nhém formyl;

nhém béo ¢6 1 dén 20 nguyén tir cacbon duge thé ty ¥ nhu 1a nhém alkyl

¢6 1 dén 10 nguyén tir cacbon mach thang hodc mach nhanh, nhém alkenyl c6 2
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dén 10 nguyén tir cacbon mach thing hozc mach nhanh, nhém alkoxy c6 1 dén 10
nguyén tr cacbon mach thing hodc mach nhénh, nhém hydroxyalkyl c6 1 dén 10
nguyén t& cacbon, nhém alkyl c6 1 dén 10 nguyén tr cacbon dugc thé bang co 1
dén 10 nguyén tir cacbon alkoxy, nhém aminoalkyl c6 1 dén 10 nguyén it cacbon,
va nhom alkoxycarbonyl c6 1 dén 20 nguyén tir cacbon mach thang hozc mach
nhanh;

nhém vong béo c6 3 dén 20 nguyén tir cacbon dugc thé tlly ¥ nhu 1a nhém
xycloalkyl c6 3 dén 20 nguyén tir cacbon va nhom bixycloalkyl c6 6 dén 20
nguyén tir cacbon; va

nhém hitu co thom c6 6 dén 20 nguyén tir cacbon dugc thé tuy v nhu 1a
nhém arylcarbonyl, nhém aroyl, nhém phenyl, nhém alkoxyphenyl c6 7 dén 16
nguyén tir cacbon, nhém dialkoxyphenyl co6 1 dén 10 nguyén tir cacbon, nhém
alkylphenyl c6 1 dén 10 nguyén ti cacbon, va nhom dialkylphenyl c6 1 dén 10
nguyén tir cacbon.

R; va Ry ¢6 thé duoc lién két véi nhau. Trong trudng hop ma R; va Ry duge
lién két v6i nhau dé tao ra cdu tao vong, cac vi du vé ching bao gbm cong thirc (g)
hodic (h). Phin dudng dtt nét 1a lidn két giita nguyén tir cacbon ma Rs duoc lién két

va nguyén tr cacbon ma R4 dugc lién keét.

Re

(h)
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Rs, Re, R, Rs, Ro, Rio, Ris, Rys, va Ryg 1a cac nhém chirc nhu trong Ry va Rs.
nhiéu nhém thudc Rs dén R; cling ton tai c6 thé 13 gibng nhau hodc khéc nhau.

Ry wu tién 1 bao gdm nguyén tir hydro; nguyén tir halogen;

nhém béo ¢ 1 dén 20 nguyén it cacbon duge thé tly y nhu 12 nhém alkyl
c6 1 dén 20 nguyén tir cacbon mach thing hogic mach nhanh, nhém haloalkyl ¢6 1
dén 5 nguyén tir cacbon, nhém dihaloalkyl c6 1 dén 5 nguyén ti cacbon, va nhém
trihaloalkyl ¢6 1 dén 5 nguyén tir cacbon;

nhém vong béo c6 3 dén 20 nguyén tir cacbon duge thé ty y nhu 13 nhém
xycloalkyl c6 3 dén 20 nguyén tir cacbon, nhém bixycloalkyl c6 6 dén 20 nguyén
tir cacbon, nhom xycloalkyl c6 3 dén 20 nguyén tir cacbon dugc thé bang nhém
alkyl c6 1 dén 5 nguyén tir cacbon, va nhém bixycloalkyl c6 6 dén 20 nguyén tir
cacbon dugc thé bing nhém alkyl ¢6 1 dén 5 nguyén tir cacbon; va

nhém hitu co thom c6 6 dén 20 nguyén tir cacbon dugce thé tiy y nhu 1a
nhém aryl ma duge thé bang nhém alkyl c6 1 dén 5 nguyén ti cacbon.

Ry, va Rj; mdi nhém wu tién 13 bao gdbm nguyén tir hydro; nguyén tir
halogen;

nhém béo ¢6 1 dén 20 nguyén tir cacbon duge thé tiy v nhu 12 nhém alkyl
¢6 1 dén 10 nguyén tir cacbon va nhém alkylalkoxycarbonyl c6 1 dén 5 nguyén tir
cacbon; va nhém vong béo ¢ 3 dén 20 nguyén tir cacbon dugc thé tiy y nhu 1a
nhém xycloalkyl ¢6 5 dén 7 nguyén tir cacbon.

Ry va Rig mdi nhém uwu tién 13 bao gdm nguyén tr hydro; nguyén tir
halogen;

nhém béo ¢6 1 dén 20 nguyén tir cacbon dugc thé tiy y nhu 13 nhom alkyl
¢6 1 dn 10 nguyén tir cacbon mach thing hoic mach nhanh va nhém
hydroxyalkyl c6 1 dén 10 nguyén tr cacbon; va nhém vong béo c6 3 dén 20
nguyén tir cacbon dugc thé thy ¥ nhu 1a nhém xycloalkyl ¢6 5 dén 7 nguyén tir
cacbon.

Trong c6ng thirc (a) hodc (b), L va L’ mdi nhém 1a nhém hitu co hoa tri hai
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bao gdm mét hozic nhiéu loai duoc lya chon tir mach oxyetylen, mach oxypropylen,
nhém (thio)este, va nhom (thio)amit.
Cu thé 13, L va L’ duoc thé hién béi cac cong thire (i) dén (0). L va L’ 6 thé
14 giéng nhau hodc khac nhau.
Y Y— %2

ol

*1 -{CHZ)p—(o-CHZCHz)r—Y Y (i)

Y Y— %2
Q
*1 —\LCHZ}p—(O-CHZCHQCHz)r—Y Y (j)

#1 —{CH{O-CHCHo=Y— %2 (k)

#1 —{CH{O-CHoCH,CHa)—Y— %2 (1)

Y Y — %2
Q
1 —{CH,}—N Y
—{CHal | (m)
R1g
Y. Y— %2
el
*1 ——Rzo——rv Y
n
Iy (n)
Y

*1 —QCHz}p—{

Y— *2 (o)

Trong céc cong thirc (i) dén (o),
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Y la oxy hoéc Iuu huynh.

Ry9 la hydro hogdc nhém alkyl c6 1 dén 10 nguyén tir cacbon mach thang
hodc mach nhanh.

Rao 1a nhém alkyl c6 1 dén 10 nguyén tir cacbon mach thang hozic mach
nhéanh.

pla sb nguyéntir 0 ¢én 15, varla sb nguyén tir 0 dén 10.

Q 1a nhém hoa tri hai thu dugc tir nhom alkylen c6 1 dén 10 nguyén tir
cacbon mach thdng hoic mach nhanh, nhém alkenylen c6 1 dén 10 nguyén tir
cacbon, hodc nhém aryl duoc thé & vi tri 1,2-, 1,3-, va 1,4-, nhém héa tri hai thu
duoc tir nhdm heteroaryl dugc thé, hodc twong tu.

M&i *1 va *2 1a mot lién két, *1 duoc lign két v6i nhom hitu co héa tri mot
hogic héa tri hai dugc thé hién béi “mach”, va *2 dugce lién két v6i nhém hitu co
hoéa tri mot duoc thé hién boi PC hoic PC’.

Trong cong thirc (a) hodc (b), “mach” la nhém hitu co héa tri mot hodc hoa
tri hai bao gém mot hodc nhiéu loai dugc lya chon tir mach polysiloxan va mach
polyoxyalkylen.

Céc vi du v& mach polysiloxan bao gdm mach polydimetylsiloxan, mach
polymetylphenylsiloxan, va mach polymetylhydrosiloxan.

Céac vi du v& mach polyoxyalkylen bao gébm mach polyoxyetylen, mach
polyoxypropylen, va mach polyoxyhexametylen.

Cu thé 14,

trong truong hop ma hop chit quang séc 14 cong thic (a), “mach” 13 nhém

httu co héa tri mdt cia cong thire (p) hodc (q).
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Trong truong hgp ma hop chit quang séc 13 cong thirc (b), “mach” 1a nhém

(q)

hitu co hda tri hai cta cong thic (r) hoac (s).

| n |
R21 Ro1 R21 (r)
Ra3
*3\W\ JH\W *4
a0
- q
Ros (s)

Trong cac cong thurc (p) dén (s),

R, 12 nhém alkyl c6 1 dén 10 nguyén tr cacbon mach thing hozc mach
nhanh.

Ry 12 nhém alkyl c6 1 dén 10 nguyén tir cacbon mach thang hozc mach
nhéanh.

Ry; 14 hydro, nhdm metyl, va nhom etyl.

n 14 s6 nguyén tir 4 dén 75, vim 1a sb nguyén tir 1 dén 50.

q la s6 nguyén tir 1 dén 3.

Mbi *3 va *4 1a mot lién két, *3 duoc lién két v&i nhém hitu co hda tri hai
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duoc thé hién béi L, va *4 duge lidn két v6i nhom hitu co héa tri hai duge thé hign
boi L.

Hop chét quang sic clia sang ché ¢6 thé thu dugc bing cc phuong phép
dugc mo ta trong céc cong bd qudc t& s6 W02009/146509, WO2010/20770,
W02012/149599, va W02012/162725.

Céc vi du vé& hop chit quang sic (D) theo phuong 4n ndy bao gbm, dugc
san xuidt boi  Vivimed Labs Ltd., Reversacol Humber Blue (mach
polydimetylsiloxan, nhém mang mau gdc naphtopyran (cong thirc (c)), Reversacol
Calder Blue (mach polydimetylsiloxan, nhém mang mau gbc naphtopyran (cong
thtc (c)), Reversacol Trent Blue (mach polydimetylsiloxan, nhém mang mau gbe
naphtopyran (cong thirc (c)), Reversacol Pennine Green (mach polydimetylsiloxan,
nhém mang mau gbc naphtopyran (cong thirc (c)), Reversacol Heath Green (mach
polyoxyalkylen, nhdm mang mau gbc naphtopyran (cong thirc (c)), Reversacol
Chilli Red (mach polydimetylsiloxan, nhém mang mau gbc naphtopyran (cong
thtrc (c)), Reversacol Wembley Grey (mach polyoxyalkylen, nhém mang mau gbe
naphtopyran (cdng thuc (c)), va Reversacol Cayenne Red (mach polyoxyalkylen,
nhém mang mau gdc naphtopyran (cong thirc (c)).

Céc thanh phan khéc

Theo phuong 4n ndy, chat xtc tac polyme héa, chit noi thédo khudn, chit cai
bién nhya, va trong tu ¢ thé c6 thém, ngoai cic thanh phan (A) dén (D) & trén.

Céc vi du vé chét xtc tac polyme héa bao gdm hop chét amin bac ba va
mudi axit v6 co hogic mudi axit hiru co cta ching, hop chat kim loai, mudi amoni
béc bdn, hodc axit sulfonic hitu co.

Dé 1am chét ndi thao khudn, este phosphat axit c¢6 thé dugc st dung. Cac vi
du vé este phosphat axit bao gdm monoeste axit phosphoric va dieste axit
phosphoric, va chiing c6 thé dugc str dung mdt minh hogc hai hogc nhiéu loai trong
s6 nay c6 thé duoc str dung & dang hdn hop.

Céc vi du vé chét cai bién nhua bao gdm hop chét episulfua, hop chét ruou,
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hop chit amin, hop chét epoxy, axit hiru co va anhydrit cta ching, va hop chit
olefin bao gdm hop chét (met)acrylat.
Phuong phép san xuit ché pham polyme héa dugc ding 1am vat liéu quang hoc

Ché phdm polyme héa dugc dung lam vat liéu quang hoc theo phuong 4n
ndy c6 thé duge didu ché bing cach trén hop chit isoxyanat (A), hop chét polyol
(B), hop chét hydro hoat héa (C), va hop chat quang sic (D).

Theo phuong 4n nay, giéi han dudi cia ty 1¢ duong lugng nhéom chirc
(B/A) ctia hop chét polyol (B) so véi hop chét polyisoxyanat (A) 1a bang hoc 16n
hon 0,02, wu tién 14 bing hodc 16n hon 0,10, wu tién hon 13 bing hogc 16n hon 0,15,
thadm chi vu tién hon la béng hodc 16n hon 0,20, thém nita vu tién 1a béng hodc 16n
hon 0,25, va gi6i han trén 12 bang hodic nhé hon 0,60, uu tién 13 bing hogic nhd hon
0,50, ru tién hon 1a bing hodc nhé hon 0,40, va thdm chi wu tién hon 1a bang hodc
nhé hon 0,30. Giéi han trén va gi6i han dudi c6 thé dugce két hop thich hop.

Gi6i han dudi cia ty 1€ duong lwong nhém chie (C/A) cua hop chét hydro
hoat héa (C) so véi hop chat polyisoxyanat (A) 14 béang hodc 16n hon 0,30, uu tién
1 bing hogc 16n hon 0,40, wu tién hon 1& bang hodc 16n hon 0,50, thdm chi wu tién
hon 12 bing hodc 16n hon 0,60, va gi6i han trén 13 bang hodc nhé hon 0,99, uu tién
la b%lng hodc nho hon 0,98, wu tién hon 1a béng hodc nhé hon 0,90, va tham chi vu
tién hon 13 bing hodc nhé hon 0,80. Gi6i han trén va gi6i han duéi c6 thé dugc két
hop thich hop.

Trong truong hop ma ty 1€ duong luong nim trong khoang nay, ¢6 thé tao
ra vat liéu quang hoc dugc can bang t6t ma thé hién tinh ning quang sc cao va b
c4c tinh chit co hoc tuyét voi 14 cac dic tinh ctia nhya gbc poly(thio)uretan.

Trong truong hop ma hop chét c6 cong thire (I) 14 polyetylen glycol, néu ty
16 duong luong nhom chirc (B/A) 14 0,1 dén 0,6, tinh ning vé kha ning hién mau
sdc duoc cai thién thém, va tinh trang duc ctia polyme duoc ngén chin thém.

Trong truong hgp ma hop chét c6 cong thire (I) 1a polypropylen glycol, néu
ty 16 duong luong nhém chire (B/A) 14 0,06 dén 0,6, tinh ning vé kha ning hién
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mau sic dugc cai thién thém, va tinh trang duc ctia polyme dugc ngan chin thém.

So v6i hop chét c6 cong thire (1), néu ty 1é duong lwong nhém chirc (B/A)
12 0,06 dén 0.6, tinh nang vé kha nang hién mau sic duoc cai thién thém, va tinh
trang duc cia polyme duoc ngan chin thém.

Trong trudng hop ma hop chit ¢6 cong thie (IIT) 13 san phdm cdng
polyetylen glycol cua bisphenol A hodc san phim cong polypropylen glycol ciia
bisphenol A, néu ty 1& duong luong nhém chirc (B/A) 14 0,06 dén 0,6, tinh ning vé
kha nang hién mau sic duogc cai thién thém, va tinh trang duc cta polyme duge
ngan chan thém.

Trong trudong hop ma hop chat ¢6 cong thirc (IV) 12 hop chét polyeste c6
thé thu duogc bing cach cho hdn hop déng mol cia axit adipic va axit isophtalic
phan tmg véi 3-metyl-1,5-pentandiol véi luong dang mol, néu ty 1& duong lugng
nhém chirc (B/A) 1a 0,02 dén 0,2, thi tinh ning v& kha nang hién méau sic duoc cai
thién thém, va tinh trang duc cua polyme dugc ngén chan thém.

Trong hop phan & trén, ty 1é mol (nhém NCO / (nhém OH + nhém SH))
cta cae nhom NCO c6 trong hop chat polyisoxyanat (A) so v6i téng cta cac nhém
OH va c4c nhém SH ¢6 trong hop chét hydro hoat héa (C) va hop chit polyol (B))
1a ndm trong khoang tir 1,1 dén 1,6, wu tién 13 nim trong khoang tir 1,25 dén 1,6,
tham chi wu tién hon 13 ndm trong khoang tir 1,25 dén 1,5, va thém nita wu tién 13
nim trong khoang tir 1,25 dén 1,4.

Trong trudong hop ma ty 1€ mol cia nhém NCO/(nhém OH + nhém SH)
trong khoang & trén, san pham dugc dic c6 thé thu dugc tir ché phdm polyme hoa
duoc cua sang ché c6 thé ngan chin sy suy gidm vé tinh ning quang sic theo thoi
gian va thé hién tinh ning quang sic theo cach 6n dinh.

Hop chét quang séc (D) cb thé duge st dung véi 10 ppm dén 5.000 ppm so
v6i tdng ctia hop chét isoxyanat (A), hop chét polyol (B), va hop chit hydro hoat
héa (C).

Nhiét do trong trudng hop ma ché phdm polyme héa dugc duge didu ché
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bang cach tron hop chit polyisoxyanat (A), hop chét polyol (B), hop chét hydro
hoat héa (C), hop chét quang sic (D), va cac chét phu gia cia ching thudng 13
bang hosc thip hon 25°C. Xét vé thoi gian cong tac cla ché phdm polyme héa
dugc, uu tién 13 nhiét d6 c6 thé dugc giam thém trong mot sd truong hop. Tuy
nhién, trong truong hgp ma do hoa tan cua chét xuc tac, chét ndi thio khuén, va
chét phu gia cho monome 13 khéng dép tmg, c6 thé gia nhiét va hoa tan chat xtic
téc, cht ndi thdo khubn, va chét phu gia cho monome va chét cai bién nhua, tir
trudc.

Thi ty tron va phuong phéap trdn céc thanh phén twong tmg trong ché pham
khong bi giéi han mi&n 14 c4c thanh phin c6 thd dugc trén dong nhét, va viéc trdn
¢6 thé duoc thue hién bing phwong phap da biét. Cac vi du vé phuong phap d4 biét
bao gdbm phuong phép chudn bi mé chinh chira lugng dinh trude cua chat phu gia
va phén tan va hoa tan mé chinh trong dung moi.

Theo phuong an nay, co thé thu duge san phim dugc dic bing cach
polyme héa va luu héa ché phim polyme héa duge. Nbng d6 ciia cac nhém SH clia
sén phAm dugc dic co thé thu dugce bing phuong phéap phén tich IR. Chéng han,
phé IR ctia mAu nhya duogc cét va dugc danh bong t6i d6 day 14 0,35 mm duge do
str dung thiét bi phéan tich IR Spectrum One dugc sén xuét boi PERKIN-ELMER
Co., Ltd., hé s& hip thu thu duoc bang phuong phap dudng co sé& bang cach sir
dung su hép thu voi NCO 14 2,257 em’?, va SH 14 2,550 cm™, va néng do6 cuta cac
nhém SH ¢6 thé thu duge bang cach tinh cic biéu thic duéi day tir dudng cong

chuan duoc chuan bi tir trude.

[8,9439(NCOA-0,0775)-0,2238] X 0,042

NCO % t | =
reneTEene 1300 x 100
SH % trong luong = [2,8961 (SHA—O%SOSOQ;)—O,OI 67] % 33 <100

NCOA: hé s6 hdp thu NCO /mm; SHA: hé s6 hap thu SH /mm

Nong d6 ctia cac nhém SH ctia san phédm dugc dac duge do nhu vy 1a thap
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hon 1,0% trong luong, uu tién la b%lng ho#c nhoé hon 0,5% trong lugng, wu tién hon
14 bang hodc nhé hon 0,3% trong luong, va thém nita wu tién la bang hogc nhé hon
0,1% trong lugng. Uu tién nhét 12 nhém SH cta san phdm dugc duc vé co ban 1a
khéng dugc phat hién. San phim dugc dtc trong khoang & trén c6 thé ngan chin
su suy giam vé tinh ning quang sac theo thoi gian, va tinh ning quang séc o thé
duoc thé hién theo cch én dinh. San phim dugc duc theo phuong 4n ndy c6 thé
duoc sir dung lam vt liéu quang hoc.

Theo phuong an nay, phuong phéap san xuét vat liéu quang hoc khong bi
giéi han. Tuy nhién, cac vi du vé phuong phép san xuét dugc wu tién bao gém
polyme hoa d6 khuon. Trudc tién, ché phdm polyme héa duge dugce phun gifta cac
khudn dac duoc giit boi vong dém hodc bang. Trong truong hop nay, phu thudce
vao cac tinh chat vat Iy cAn thiét cho thAu kinh lam bing chat déo can thu duoc,
trong nhiéu trudng hop, xt Iy khir bot & 4p suét giam, xir Iy loc & diéu kién gia 4p,
khtr 4p, va tuong tu uu tién 1a duge thuc hién, néu can.

Diéu kién polyme héa khic nhau nhiéu phu thudc vao hop phan ctia ché
phém polyme héa duogc, loai va lugng s dung cua chét xuc tac, hinh dang cta
khuén, va tuong tu, va do do diéu kién polyme héa khong bi gidi han. Tuy nhién,
polyme héa duoc thuc hién & nhiét d6 14 -50°C dén 150°C va trong 1 dén 50 gio
(h). Trong mét sb trudng hop, wu tién 1a nhiét do dugc duy tri hode duge giam dan
trong khoang nhiét do tir 10°C dén 150°C, va ché phdm polyme héa duge duge luu
héa trong 1 dén 25 gio.

Vit lidu quang hoc ¢6 thé dugc dua di xi Iy nhur 14 1, néu can. So véi nhiét
do xir ly, xtt ly thuong 1a duge thuc hién ¢ 50°C dén 150°C, uu tién 1a dugc thuc
hién & 90°C dén 140°C, va wu tién hon 1a & 100°C dén 130°C.

Theo phuong 4n nay, dé duc nhua, ngoai “céac thanh phan khéc” & trén, theo
céch twong tu nhu phuong phép dic da biét, phi hop véi muc dich, céc chét phu
gia khdc nhau nhu 1a chét kéo dai mach, chét lién két ngang, chat lam on dinh énh

sang, chét hép thu UV, chét chéng oxy hoa, chét tao mau lam, thubc nhuém tan
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trong dAu, chét don, va chat cai thién tinh bam dinh c6 thé dugc bd sung.
Ung dung

Ché phim polyme héa dugc cua phuong 4n nay c6 thé thu duogc 14 cac san
phdm duoc dic theo céc hinh dang khac nhau bang cach thay d6i céc loai khudn
trong truong hop polyme hoa db khuén. San phdm dugc dic bao gdm tinh ning
quang sic va bao gém hé s khuc xa cao va do trong sudt cao, do d6 c6 thé dugc sir
dung trong cac vat liéu quang hoc khéc nhau nhu la thAu kinh 1am bang chét déo.
Cu thé hon 13, san phdm duoc dic c6 thé dugc st dung thich hop lam thau kinh
deo mét 1am bing chét déo hodc thiu kinh phan cyc lam bang chét déo.

ThAu kinh deo mét 1am bing chét déo

Thau kinh deo mét 1am béng chét déo sir dung nén thiu kinh dugc tao nén
tir san phdm duogc dbc clia phuong 4n nay 6 thé dugc str dung bang cach b tri 16p
pht trén mot bé miit hodc ca hai bé mit cia no.

Théu kinh deo mét lam bing chit déo cia phuong 4n ndy dugc tao nén tir
nén thiu kinh duoc tao nén tir ché phim polyme héa duoc va 16p phu.

Céc vi du cu thé vé 16p phi bao gdm 16p 16t, 16p phu cling, 16p chéng phan
xa, 16p phti chéng dong suong, 16p phu chéng bam bén, va 16p phu chéng thdm
nude. Céc 16p phit ndy c6 thé duge st dung mét minh hodc nhidu 16p phu c6 the
duoc st dung dudi dang nhiéu 16p. Trong trudng hop ma céc 16p phu duge bb tri
trén ca hai bé mit, 16p phti gidng nhau c6 thé dugc bb tri trén mdi bé mit, hodc cac
16p phu khéc nhau c6 thé dugc b tri trén mdi bé miit.

Céc 16p pht nay mdi 16p chira chit hip thu UV nhim muc dich bao vé cac
thau kinh hodic mit khoi céc tia UV, chét hip thu hdng ngoai nhim muc dich bao
vé mét khoi céc tia héng ngoai, chira cht 1am én dinh 4nh sang va chét chdng oxy
héa, nhim muc dich cai thién tinh chiu thoi tiét cla thiu kinh, va chitra thude
nhudm, chit mau, hoic chit chéng tinh dién nhim muc dich cai thién tinh thoi
trang cta thdu kinh, va cac chét phu gia di biét khéc c6 thé duoc sir dung két hop

d ting cudng tinh ning cta thiu kinh. PSi voi 16p can duge phi bang céch phi,
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céc chét 1am bing khac nhau dé cai thién kha nang phii c6 thé duge st dung.

Lép 16t thuomg duge tao ra giita 16p phii cling duge mé ta dudi ddy va thau
kinh. L6p 16t 1 16p phti nhim dé cai thién tinh bam dinh giita 16p phd cimg duoc
tao ra trén do va thau kinh va tinh chiu va dap c6 thé duoc cai thién trong mot )
truong hop. Bét ky vat liéu nao ddu c6 thé duge st dung lam 16p 16t mién 1a vét
lidu 6 tinh bam dinh cao vao thdu kinh thu dugc, nhung ché phm 16t bao gdm
nhua gbc uretan, nhua gbc epoxy, nhua gbc polyeste, nhya gbc melamin, hodc
polyvinyl axetal 1& céc thanh phan chinh thuong duge s dung. Nhém muyc dich
didu chinh d6 nhét cia ché phém, dung méi thich hgp ma khéng anh huéng dén
thiu kinh c6 thé duoc st dung 1am ché pham 16t. R rang 14 c6 thé khong sir dung
dung moi.

Lép 16t ¢6 thé duge tao ra bing bét ky phuong phép ndo trong sé phuong
phép pht hodc phuong phép kho. Trong truong hgp ma phuong phap phu dugc sir
dung, 16p 16t duoc tao ra bang cach phit ché pham 16t lén thiu kinh bang phuong
phap phii d& biét nhu 1a phi quay va phit nhing va sau dé héa ran ché pham 16t.
Trong truong hop ma phuong phap khd duoc sir dung, 16p 16t duge tao ra béng
phuong phép kho da biét nhu 13 phuong phdp CVD hodc phuong phép bay hoi
chan khong. Trong truong hop ma 16p 16t duge tao ra, nhim muc dich cai thién
tinh bam dinh, bé mat ctia thiu kinh c6 thé dugc dua di cac xu Iy so bd nhu 1a xir ly
kidm, xtt Iy plasma, va xtt Iy UV, néu can.

Lép pht ctmg 13 16p pht nhdm tao ra cho bé mat thiu kinh c6 cac chire
nang nhu la chéng trdy xudc, tinh chéng mon, tinh chiu 4m, tinh chiu nudc néng,
tinh chiu nhiét, va tinh chiu thoi tiét.

Thuong 13, 16p phu ciing duoc tao nén tur ché phdm phti ctmg bao gbém hop
chét hitu co-silic ¢6 kha ning luu héa va mot hodc nhiéu loai trong s6 cac hat oxit
min cia nguyén t5 dugc lua chon tir nhdm nguyén tb gém ¢0 Si, Al, Sn, Sb, Ta, Ce,
La, Fe, Zn, W, Zr, In, va Ti va/hodc mdt hodc nhiéu loai trong s6 céc hat oxit min

duoc tao nén tir oxit phirc hop cua hai hoéc nhiéu nguyén t6 duoc lwya chon tir
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nhém céc nguyén té dugc str dung.

Ngodi cc thanh phan & trén, ché phdm phu ctmg uu tién 12 bao gdm it nhat
mot loai trong s6 cc amin, céc axit amin, phirc chét axetylaxetonat kim loai, mubi
kim loai cua axit hitru co, cac axit percloric, mudi clia cac axit percloric, cac axit,
clorua kim loai, va hop chit epoxy da chitc. Dung méi thich hgp ma khéng anh
huong dén thdu kinh c6 thé duge st dung cho ché phdm phu cimg, hodc cb thé
khong st dung dung moi.

Lép pht cung thuong 1a duge tao ra bang cach phi ché pham phu cimg
bing phuong phap pht da biét nhu 13 phit quay va phti nhung va luu héa ché phim
phd cung. Céac vi du vé phuong phap luu héa bao gbm luu hoa nhiét va phuong
phép luu hoa bing cach chiéu tia ning lugng nhu 1a tia UV hodc 4nh sang nhin
théy. D& ngan hinh thanh cc van giao thoa, wu tién 1 sy chénh léch vé cac hé sb
khtc xa ctia 16p phii ctmg va thau kinh 13 nim trong khoang tir +0,1.

L6p chéng phan xa thudng 13 duge tao ra trén 16p phu cimg, néu can. Lép
chdéng phan xa bao gém 16p chéng phan xa vo co va 16p chéng phéan xa hitu co.
Trong trudng hop ma 16p chéng phan xa 1a vo co, oxit vo co nhu 1a SiO, hoac TiO,
duoc st dung, va 16p chdng phan xa duge tao ra bang phuong phép khé nhu 13
phuong phép lang tu chan khéng, phuong phap ma phun, phuong phdp ma ion,
phuong phép hd trg chum ion, va phuong phap CVD. Trong truong hop ma 16p
chdng phéan xa 13 hitu co, ché phim chtra hop cht hitu co-silic va cac hat nhé gdc
oxit silic duoc bd tri c6 khoang bén trong dugc st dung, va 16p chéng phan xa
duoc tao ra bing phuong phap uot.

Lé6p chéng phan xa c6 mét 16p va da 16p. Trong trudng hop ma 16p chéng
phan xa duoc st dung 12 mot 16p, uu tién la hé s6 khuc xa cta né 1a thap hon hé sd
khiic xa ctia 16p phu cimg béi it nhat bng hodc 16n hon 0,1. D& thé hién mét cach
hiéu qué chuc nang chéng phan xa, wu tién 13 st dung mang chéng phan xa da 16p.
Trong truong hop do, mang c6 hé s khiic xa thip va mang c6 hé s6 khic xa cao

1an lugt dugc dat mong. Trong truong hop nay, sy chénh 1éch hé s6 khuc xa cua
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mang c6 hé s6 khuc xa thép va mang c6 hé s6 khuc xa cao wu tién 1a béng hodc 16n
hon 0,1. Mang c6 hé sb khiic xa cao bao gdm mang cua ZnO, TiO,, CeO,, Sb,0s,
Sn0», ZrO,, Ta,0s, va tuong ty, va mang c6 hé sé khuc xa thip bao gdm mang
Si0O;.

Lép chéng dong suong, 16p phi chéng bam béan, va 16p phi chéng thm
nuée ¢6 thé duoc tao ra trén 16p chdng phan xa, néu can. Déi véi phuong phap tao
ra 16p chéng dong swong, 16p phu chéng bam ban, va 16p phi chéng thdm nudc,
midn 1& phuong phap khong dem lai téc dung bét loi d6i véi chite ning chong phan
xa, phuong phap xir ly, vét liéu xir 1y, va twong tw khong bi gi6i han. Cac phuong
phap x1r ly chéng dong swong, cac phuong phap xir ly chéng bam ban, cac phuong
phap xtr ly chéng thdm nudc, va cac vat liéu da biét c6 thé duoc sir dung. Céc vi du
vé phuong phép xir Iy chéng dong swong va phuong phap xir ly chéng bam ban
bao gdbm phuong phép pht bé mat bang chit hoat dong bé mit, phuong phap bd
sung mang thAm nudc cho b& mit dé 1am cho bé mit 1a thé hat nuéce, phuong phap
pht bé mit bang cac phan khong déu nho dé ting sy hip thu nude, phuong phap
Jam cho bé mit 13 thé hit nude bing cach st dung hoat tinh quang xuc tac, va
phuong phép ngén chan sy bam cia cic giot nudce bang cach ap dung xtr ly siéu
chéng thdm nude. Céac vi du vé phuong phép xtt ly chéng thdm nudc bao gdm
phuong phép tao ra 16p duge xir ly chéng thim nudc bang cach phi hop chét silan
chtra flo va tuong tu bing cach ling tu hoi hodc ma phun va phuwong phap hoa tan
hop chét silan chira flo trong dung mdi va thyc hién pht dé tao ra 16p duge xut ly
chéng thdm nuéec.

Théu kinh phén cuc 1am bing chét déo

Théu kinh phan cuc lam bing chit déo ctia phuong 4n nay bao gdm mang
phéan cuc va 16p nén bao gdm san pham dugc dic c6 thé thu duogc bang cach luu
hoéa ché pham polyme héa dugc ding lam vét liéu quang hoc clia phuong én nay
duoc tao ra it nhat mot bé mit ctia mang phan cuc.

Mang phan cuc theo phuong én nay dugc tao nén tlir nhwa déo nhiét. Cac vi
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du v& nhua déo nhiét bao gdm polyeste déo nhiét, polycarbonat déo nhiét,
polyolefin déo nhiét, va polyimit déo nhiét. Xét vé tinh chéng nudce, tinh chiu nhiét,
va kha ning gia cdng tao hinh, polyeste déo nhiét va polycarbonat déo nhiét la
duoc uu tién, va polyeste déo nhiét 1a dugc uu tién hon.

Céc vi du vé polyeste déo nhiét bao gbm polyetylen terephtalat, polyetylen
naphtalat, va polybutylen terephtalat. Xét vé tinh chéng nudc, tinh chiu nhiét, va
kha ning gia cong tao hinh, polyetylen terephtalat la dugc uu tién.

Céc vi du cu thé v& mang phan cuc bao gdm mang phan cuc polyeste déo
nhiét chtra thuéc nhudm ludng huéng sdc, mang phan cuc rugu polyvinyl chira iot,
va mang phén cuc rugu polyvinyl chira thuéc nhudm ludng hudng séc.

Mang phan cuc dugc séy va duoc 1am 6n dinh, va do d6 co thé duoc str
dung sau khi xtt ly gia nhiét duoc thuc hién.

D& cai thién tinh bam dinh vao nhua acrylic, mang phéan cyc c6 thé dugc sur
dung sau khi mot hoac nhiéu loai xtr Iy so bd duge Iya chon tir xtr ly phu 16t, xir 1y
hoéa hoc (xtt Iy hda hoc nhu 1a khi hodc kiém), xir Iy phong dién, x 1y plasma, xtr
Iy chiéu tia UV, x 1y chiéu chum dién t, xit Iy 1am nhdm bé& mat, xir 1y bang lira,
va tuong tu co thé duoc thuc hién. Trong sd céc xtt 1y so bo nhur vy, mot hodc
nhiéu loai dugc lya chon tlr xtt ly phu 16t, xt Iy hoa hoc, xir ly phong dién, va xt ly
plasma la dugc uu tién hon.

ThAu kinh phéan cuc lam bang chét déo ctia phuong 4n ndy c6 thé thu duoc
bang cach bd tri 16p nén ma c6 thé thu duoc bing cach luu héa ché pham polyme
héa dugc dung lam vat liéu quang hoc clia phuong 4n nay, trén it nhit mot bé mit
clia mang phén cuc.

Phuong phép san xuét thdu kinh phan cuc lam bang chit déo khong bi gisi
han cu thé. Tuy nhién, céc vi du uu tién vé ching bao gdm phuong phap polyme
héa d6 khuon.

Chéng han, phuong phap san xuét thiu kinh phan cuc lam bang chat déo

cua phuong an nay c6 thé bao gom
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bude gin mang phan cuc vao khudn duc thiu kinh & trang thai duoc tach
roi khoi khuon;

bude phun ché phdm polyme héa duge ding lam vat liéu quang hoc vao it
nhét mot trong s cac khoang duorc tao ra gifta mang phén cyc va khuodn; va

budc polyme hda va luu héa ché phdm polyme héa dugc ding lam vat liéu
quang hoc va dat mong 16p nén trén it nhat mot bé mat ciia mang phén cye.

Khuon dic thau kinh thudng 13 bao gdm hai khuon thiy tinh vé co ban 14
¢6 hinh dang dia duge gilt boi vong dém. Mang phén cuc dugc 14p vao khoang ctia
khudn db khudn thau kinh ndy sao cho song song véi bé mat bén trong ciia khuén
trén phia mat dang trudc ma bé mit mang hudng vé. Phén khoang dugc tao ra gifta
mang phén cuc va khuén. Mang phén cuc ¢ thé dugc tao hinh tir trude.

Diéu kién polyme héa ciia ché phim polyme héa duge dung lam vat liéu
quang hoc khéc nhau phu thudc vao hop phan cta ché pham polyme hoa dugc, cac
dang va lugng st dung cua chét xtc tac, va hinh dang ctia khudn, nhung polyme
héa duoc thuc hién & nhiét do tir 5°C dén 140°C trong 1 dén 50 gid. Trong mét s
truong hop, tu tién 13 nhiét do dugc duy tri hogic dugc giam dan trong khoang
nhiét do tir 5°C dén 130°C, va ché phim polyme héa duge duge luu hoa trong 1
dén 25 gio.

San pham dugc tao 16p dugc luu héa béng polyme hoéa dugc thdo khoi
khuén, dé thu duogc thau kinh phan cuc lam bang chét déo cia phuong 4n nay.

Theo phuong &n nay, san pham duoc tao 16p sau khi polyme hoa va théo c6
thé duoc dua di xtr 1y gia nhiét nhu 13 4. D8i v6i nhiét d6 xt 1y, xét vé cac hiéu qua
cua sang ché, xir Iy duoc thuc hién & 90°C dén 150°C, wu tién 1a dugc thuc hién &
110°C dén 130°C, va uu tién hon 1a dugc thyc hién ¢ 115°C dén 125°C. Xét vé
hiéu qua cua sang ché, thoi gian xir 1y nim trong khoang tir 1 dén 10 gio va wu tién
142 dén 5 gio.

Lép pht ma gibng nhu thau kinh deo mét lam bing chit déo c¢6 thé dugc

tao ra trén bé mat cua 16p nén thu duogc.
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Vi du thwe hién sang ché

Tiép theo, sang ché duge mo ta cu thé dua vao cac vi du. Tuy nhién, séng
ché khong bi gidi han & cac vi du nay. DPéi véi cac vi du va cac vi du so sanh, cic
phuong phéap va cac thiét bi duoc sir dung trong cac dénh gié 1a nhu sau.

Pénh gi4 v& d6 dn dinh tinh ning quang séc (thir nghiém ting t6c)

Thtr nghiém téng tdc duoc thuc hién sit dung bd thir nghiém tinh chiu thoi
tiét tang tbc QUV QUV/SE duoc sén xuét bai Q-Lab Corporation dugc trang bi co
dén loai UVA-340 & céc didu kién gdm cudng d6 chiéu 1a 0,50 W/m? thoi gian
chiéu 13 150 gid, va nhiét do 14 50°C, danh gia vé tinh ning kiém soat 4nh séng (hé
s truyén 4nh sang trong khi hién mau) trude va sau khi su ting tdc duoc thuc hién
trong phuong phap duéi day. Co thé cho rang su chénh léch vé hé sb truyén trudc
va sau khi thtr nghiém ting tdc 13 nhé hon, thi su suy bién tinh ning quang séc 13 it
hon va 6n dinh hon.

Panh gi4 vé tinh nang kiém soat 4nh sang

Phd nghiém trong trudng hop ma mau sic clia mau san pham duoc dbc
duoc gia cong dén do day 1a 2,0 mm dugce cho hién mau trong 5 phit bing céch sir
dung phuong tién phat ngudn sang 1a dén halogenua kim loai (180 W) & nhiét d6 1a
19°C trong diéu kién cuong d6 UV la 1,2 mW/em?* dugc do bing quang ké tich
hop dugc do trong hé do truyen.

« Hé sb truyén 4nh sang & bude hién mau: Hé 36 truyén 4nh sang & 550 nm
trong truong hop ma mau sic duoc cho hién & cac didu kién & trén

Trong trudng hgp ma gia tri nay la nho, thi cdc tinh chit chin anh sang
trong khi hién mau la cao, va tinh ning quang sic 1a cao.

« Ngudn séng: Phuong tién phat ngudn sang halogenua kim loai
“I,A-180ME” duoc san xuat boi Hayashi Watch-Works Co., Ltd.

« Quang ké tich hop: Quang ké tich Iy “UIT-102 (Bd thu nhan quang hoc
UVD 365PD)” dugc san xuét bdi Ushio Inc.

« Hé do truyén: “MV-3150” dugc sén xuét béi JASCO Corporation
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Phan tich v& nhém chirc con lai bang phép do IR

Phé IR cta mau nhua duge cat va dugce danh béng dén d6 day 13 0,35 mm
dugce do st dung thiét bj phan tich IR bing céch st dung Spectrum One duoc san
xuét bdi PerkinElmer, Inc. Hé s6 hdp thy thu duge bing phuong phap dudng co s&
béng cach st dung su hép thu NCO 1a 2,257 em™ va SH 1a 2,550 cm’l, va nhém
chtrc con lai duoc tinh toén tir dudng cong chuén duoc didu ché tir trude bing cac

biéu thirc dudi day.

[8,9439(NCOA-0,0775)-0,2238] X 0,042

NCO % trong lwong=
ong lwong 1300 X 100
SH % trong luong = [2,8961 (SHA—O%(1360303)-0,01 67]%33 X 100

NCOA: hé s6 hép thu NCO /mm; SHA: hé s6 hép thu SH /mm

Viduso sanh 1

0,05 phan theo khéi lwong ctia hop chét c6 cong thirc (9) 1a hop chét quang
séc va 0,10 phan theo khéi lugng ctia dimetyltin diclorua dugc b sung vao 41,0
phan theo khéi lugng ciia 2,5(2,6)-bis(isoxyanatometyl) bixyclo[2.2.1]heptan, va
dugc hoa tan bang cach trén va khudy. 22,5 phan theo khéi luong ctia polypropylen
glycol c6 khéi luong phéan tir trung binh s 12 700 va 36,5 phan theo khéi lvong ctia
pentaerythritol tetrakis(2-mercaptoaxetat) dugc bd sung vio dung dich dugc tron
nay va dugc trdn va dugc khudy. Khi mdi dung dich tr& nén ddng nhét, khir khi
duoc thuc hién & 5 mmHg trong 20 phut, va dung dich nay dugc phun vao khudn
tAm polyetylen. Chiing dugc dwa vao 1o ¢ 20°C, duge duy tri trong 8 gio, va dugc
gia nhiét thém dén 120°C trong 12 git. Dung dich dugc gitr dé duoc gia nhiét &
120°C trong ba gi¢, khudn dugc 14y ra khoi 10, va khuén dugc loai bo, & thu duoc
san phim dugc diic (san phim c6 hinh dang dia c6 dudng kinh 1a 45 mm va d6 day
14 2,0 mm) thu duoc bing polyme héa.

San pham duge duc 1 khong mau va trong subt, va c6 tinh ning kiém soét
anh sang thoa dang la dugc d6i mau ngay thanh tia trong trudng hop dugc dat dudi

4nh sdng mat troi va bi mat mau trong trudng hop ma tia dnh sang duoc chén. Tiép
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theo, su x4c dinh dinh luong ctia nhém —NCO con lai va nhém -SH con lai ctia san
phdm dugc dic dugc thyc hién bing phuong phép phan tich IR. Céc tinh nang
kiém soat 4nh sang clia cac san phdm dugc dtc ndy trude va sau thir nghiém ting
tc duge danh gia. Cac két qua nay duoc thé hién trén bang 1.
Vidu so sanh 2 va cac vidu 1 dén 3

Céc san phim duogc dic duoc diéu ché theo cach twong tu nhu trong vi du
so sanh 1, ngoai trir thay dbi cac luong bd sung cua 2,5(2,6)-bis(isoxyanatometyl)
bixyclo[2.2.1]heptan, polypropylen glycol c6 khéi lwong phén tir trung binh sd 13
700, va pentaerythritol tetrakis(2-mercaptoaxetat) nhu duoc thé hién trong bang 1.

MBOi san phdm dugc dic 13 khong mau va trong subt, va c6 tinh ning kiém
soat anh sang thoa déng 1a dugc d6i mau ngay thanh mau tia trong trudong hop
duoc dit dudi anh sdng mat troi va bi méat mau trong trudng hop ma tia 4nh séng
dugc chén. Tiép theo, xac dinh dinh lwong ctia nhém ~NCO con lai va nhém -SH
con lai clia cac san phim duoc ddc ndy duge thyc hién bang phuong phép phan
tich IR. Céc tinh nang kiém soét 4nh sdng clia cac san phim dugc dic ndy trude va

sau thir nghiém ting tc dugc danh gia. Céc két qua duoc cung céap trén bang 1.

Bang 1
£ 12 San pham duoc |, x A Clea
Ché pham diic He s0 truyén trong khi hién mau
Thanh Thanh | Thanh NCO
phan | phan | phan |, .| . ;.| SHcon | Trudc khi [Sau khi thir
Ty 1€| con lai . , A A Luong
A) | B © 0 lai  |th®r nghiém| nghiém Z.
o 0 o, |mol|l (% |, Y > 7. |thay doi
(% | (% (% *1)| tron (% trong| tdngtoc | tdngtoc %)
khéi | khéi | khéi ME | fuong) | (%) (%) °
lugng)
lugng) lugng) | lugng)
Vidu
sosanh| 41,0 | 22,5 | 36,5 [50/50{ 0,072 3.8 32,8 79,0 46,2
1
Vidu
sosanh| 42,7 | 22,5 | 34,8 [52/48] 0,346 1,0 36,7 63,9 27,2
2
Khong
Vidul| 44,4 | 22,6 | 33,0 [54/46| 0,587 dugc phatl 33,1 42,1 9,0
hién
Vidu?2| 46,1 | 22,6 | 31,3 [56/44] *2 | Khong 33,0 39,3 6,3
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dugc phat
hién

Khong

Vidu3| 47,8 | 22,6 | 29,6 [58/42] *2 |duocphatf 33,0 433 10,3

hién

Thanh phan (A): 2,5(2,6)-bis(isoxyanatometyl) bixyclo[2.2. 1]heptan

Thanh phan (B): Polypropylen glycol c6 khéi luong phan tir trung binh s6 14 700

Thanh phén (C): pentaerythritol tetrakis(2-mercaptoaxetat)

*1: nhém NCO/(nhém OH + nhém SH) *2: Vuot qua khoang do dugc

Tir céc két qua cta céc vi du so sanh 1 va 2 dugc thé hién trong bang 1,
trong trudong hgp ma lugng con lai cia nhém SH trong san phim duoc dic ting
dén 1,0% trong lugng hodc 16n hon, hé sO truyén sau khi thr nghiém tang tde tang
1én déng k&, hiu hét chire ning kiém so4t 4nh sang mét di, va sy suy bién tinh ning
quang séc duoc quan sat thdy. Mit khac, nhu trong céc vi du 1 dén 3, trong truong
hop ma luong con lai cia nhom SH trong san phém duoc duc 1a nho hon 1,0%
trong luong, da kiém tra ring, luong thay ddi vé hé sb truyén 1a nho, va tinh ning
quang séc 1a 6n dinh.

Puogc thira nhan réng két qua tuong tu 1a co thé thu duoc voi thu kinh
phén cuc lam bang chét déo.

Don nay duge dua trén don uu tién dua trén don yéu cau clp bing doc
quyén sang ché Nhét Ban s6 2015-183494 dugc ndp vao 16/9/2015, va don yéu
cau cip bang doc quyén sang ché Nhat Ban s6 2015-240357 duoc ndp vao
9/12/2015, va toan bd nhimg boc 16 ciia chiing duoc két hop & day.
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YEU CAU BAO HQ
1. San phdm dugc dbic ¢6 thé thu duge bang cach polyme héa va luu hoa ché pham
polyme hoéa dugc bao gbm:
hop chét polyisoxyanat (A);
hop chét polyol (B) ma c6 cong thire (1), va ¢6 khéi luong phén tir trung
binh s6 14 bang hozc 16n hon 100

_ N N
H—%O cI:mHZm_k /a \o z /b \o (I)nH2n_|>d—:|—;OH

Q' Q2 (1)

trong cong thire (1), m 13 gié tri s6 14 1 dén 20, k 12 0 dén 2m, n 14 gié tri s6
14 1 dén 20, 113 0 dén 2n, a 13 gié tri sb 14 bang hodic 16n hon 0, b 12 gia tri s6 14
bing hodc 16n hon 0, d 1a gi4 tri sb 1a bing hodc 16n hon 0, e 14 gia tri sb 14 bang
hodc 16n hon 1, Q! 1a nguyén ti hydro hodic nhom alkyl c6 1 dén 6 nguyén ti
cacbon, nhidu nhém thudc Q' ciing tdn tai ¢6 thé 13 giéng nhau hogc khic nhau, Q?
12 nguyén t& hydro hodc nhom alkyl ¢6 1 dén 6 nguyén tir cacbon, nhiéu nhém
thudc Q? cling ton tai c6 thé 1a gibng nhau hozc khac nhau, Z 1& nhém hitu co héa
tri hai ¢6 1 dén 30 nguyén tir cacbon ma c6 thé bao gdm nhém thom, va nhiéu
nhém thudc Z cling ton tai c6 thé 1a gidng nhau hozc khac nhau;

hop chét hydro hoat héa hai nhém chirc hodc nhiéu nhém chiic hon (C) ¢6
it nhat mot nhém SH; va

hop chét quang sic (D),

trong d6 ndng d6 clia cac nhom SH duoc do bang phuong phép phan tich
IR 1a thép hon 1,0% trong luong.
2. San phim duoc duc theo diém 1,

trong d6 hop chét polyisoxyanat (A) 1a mdt hogc nhiéu loai dugc lya chon
tir nhém gdm cd hexametylen diisoxyanat, pentametylen diisoxyanat, xylylen
diisoxyanat, isophoron diisoxyanat, bis(isoxyanatometyl) xyclohexan,

dixyclohexylmetan diisoxyanat, 2,5-bis(isoxyanatometyl) bixyclo-[2.2.1]-heptan,
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2,6-bis(isoxyanatometyl) bixyclo-[2.2.1]-heptan, tolylen diisoxyanat, phenylen
diisoxyanat, va diphenylmetan diisoxyanat.
3. San phim duoc duc theo diém 1 hoic 2,

trong d6 hop chét polyol (B) 1a mét hodc nhidu hop chat dugc lya chon tir
c4c hop chat duoc thé hién béi cac cong thie () dén (IV),

H—(—O—CH—CHZa—OH
X p

trong cdng thte (1), p 1a gid tri s6 14 4 dén 100, X 14 nguyén tir hydro hodc

(D)

nhém metyl, va nhiéu nhém thude X cing tdn tai c6 thé 13 giéng nhau hodc khac

HO—éCH CHy- %Z%O-CHZ—TH}OH
r
2

q (I
R
trong cong thire (II), q var co thé 12 gidng nhau hosc khac nhau va mdi loai
13 gié tri s6 1a bing hodic 16n hon 1, tong cta q va r 12 gia tri s6 tir 2 dén 100, R' va
R2 ¢6 thé 1a gibng nhau hoic khéc nhau va 1a nguyén tir hydro hodc nhém metyl,
mdi loai trong sb nhiéu nhém thudc R! hodc nhém thude R? cling tdn tai c6 thé 1a
giéng nhau hodc khac nhau, va Z 1a nhém thom héa trj hai dugc thé hodc khong

duoc thé hodc nhém béo héa tri hai ma c6 thé bao gdbm nhém thom duoc thé hodc

khéng dugc thé ¢6 1 dén 20 nguyén tir cacbon,

e
HO—@H—CH;O};@-?Q—@—CHZ—QH}—OH
RT CH, R T am

trong cong thtre (III), q va r ¢ thé 14 gidng nhau hozc khic nhau va moi
loai 14 gi4 tri s6 1 bing hodic 16n hon 1, tong ctia q va r 12 gié tri s6 tir 2 d&én 100, R
va R? ¢6 thé 14 gidng nhau hodc khéc nhau va 1a nguyén tir hydro hodc nhom metyl,

mdi loai trong s& nhiéu nhém thudc R! hodc nhém thude R? cling ton tai c6 thé 1a
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giéng nhau hodc khac nhau,

‘eo CHomx O—C—R3—C 0-—?,,H2,,_| OH
0 g Qzl h ]

trong cong thie (IV), m 1a gié tri sb 12 1 dén 20, k 13 0 d&én 2m, n 1a gid tri

™)

s6 13 1 dén 20, 113 0 dén 2n, f 13 gi4 tri sb 1a bang hodc 16n hon 0, g 13 gia tri s6 1a
bing hodc 16n hon 1, h 1a gia tri s6 14 bing hodc 16n hon 1, j 1a gid tri s6 1a bing
hodc 16n hon 1, Q' 12 nguyén tir hydro hodc nhom alkyl ¢6 1 dén 6 nguyén tir
cacbon, nhidu nhém thude Q! ciing tdn tai ¢6 thé 1 gidng nhau hogc khéc nhau, Q?
14 nguyén tir hydro hodc nhém alkyl c6 1 dén 6 nguyén tir cacbon, nhiéu nhém
thudc Q? cung ton tai c6 thé 13 giéng nhau hodc khac nhau, R® 14 nhom alkylen
mach thing hodc mach nhanh c6 1 dén 20 nguyén tir cacbon hodc nhém phenylen
ma ¢6 thé c6 nhém alkyl mach thing hodc mach nhanh c6 1 dn 10 nguyén tir
cacbon 14 phan tir thé, va nhiéu nhém thude R? cling ton tai co thé 1a gibng nhau
hodc khac nhau.
4. San phérn duoc dac theo diém 3,

trong d6 hop chét polyol (B) 1a hop chét c6 cong thuc (I), (IIT), hodc (IV).
5.San phém duoc dac theo diém 3 hoac 4,

trong d6 hop chit c6 cong thirc (I) 14 polyetylen glycol hodc polypropylen
glycol.
6. San phim dugc duc theo diém bat ky trong sb cac diém tir 3 dén 3,

trong d6 khdi lugng phan tir trung binh s& cta hop chit ¢6 cong thie (1) 1a
200 dén 4.000.
7. San phim duoc dic theo diém bt ky trong s6 cac diém tir 3 dén 5,

trong d6 khdi lugng phan tir trung binh sb ctia hop chit c6 cong thire (T) 12
300 dén 3.000.
8. San phdm duoc duc theo diém 3,

trong d6 khdi lugng phan tir trung binh sb ctia hop chat c¢6 cong thirc (IT) 1a
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400 dén 2.000.
9.San phém duoc duc theo diém 3 hoic 4,

trong d6 khdi luong phan tir trung binh s6 ctia hop chat cé cong thire (1IT) 1a
400 dén 2.000.
10. San phém duoc dtc theo diém 3 hoic 4,

trong d6 khdi luong phén tir trung binh sb ctia hgp chét c6 cong thirc (IV) 1a
600 dén 3.000.
11. San phdm dugc dic theo diém bat ky trong sb cac diém tir 1 dén 10,

trong do6 hop chét hydro hoat héa (C) 1a mdt hoac nhiéu hop chit duoc lua
chon tir nhém gdm c6 hop chét polythiol, va hgp cht thiol ¢6 nhom hydroxy.
12. San pham dugc duc theo diém bét ky trong sb cac diém tir 1 dén 11,

trong d6 hop chét hydro hoat héa (C) 1a hop chét hydro hoat héa ba nhém
chite hodic nhiéu nhém chirc hon.
13. San phim dugc duc theo diém bét ky trong sb cac diém tir 1 dén 12,

trong d6 hop chit hydro hoat héa (C) 1a mdt hodc nhiéu hop chit dugc lya
chon tir nhém gdm c6 pentaerythritol tetrakis(2-mercaptoaxetat), pentaerythritol
tetrakis(3-mercaptopropionat), 4-mercaptometyl-1,8-dimercapto- 3,6-dithiaoctan,
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, 1,1,3,3-tetrakis(mercaptometylthio) propan,
va trimetylolpropan tris(3-mercaptopropionat).
14. San phim dugc duc theo diém bat ky trong sb cac diém tir 1 dén 13,

trong d6 hop chit quang sic (D) c6 cong thirc (5),
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X
SO
A

trong cong thic, Ry va R, co thé 13 giéng nhau hozc khac nhau va doc 18p la

hydro;

nhom alkyl mach thang hoic mach nhanh c6 1 dén 12 nguyén tir cacbon;

nhom xycloalkyl c6 3 dén 12 nguyén tir cacbon;

nhém aryl c6 6 dén 24 nguyén tir cacbon hodc nhom heteroaryl c6 4 dén 24
nguyén tir cacbon dugc thé hofic khong duge thé co, 1a phan tir thé, it nhat mot
phén i thé dugc lua chon tir nguyén tir halogen, nhém hydroxy, nhém alkyl mach
thdng hosic mach nhanh c6 1 dén 12 nguyén tir cacbon, nhém alkoxy mach thang
hoiic mach nhénh c¢6 1 dén 12 nguyén tit cacbon, nhém haloalkyl mach thdng hoic
mach nhanh ¢6 1 dén 12 nguyén tir cacbon ma dugc thé bang it nhat mot nguyén ti
halogen, nhoém haloalkoxy mach thing hodc mach nhanh c6 1 dén 12 nguyén tir
cacbon ma duoc thé bang it nhit mot nguyén ti halogen, nhém phenoxy hogc
nhém naphtoxy ma duogc thé bang it nhat mot nhom alkyl hodc nhém alkoxy mach
thdng hozc mach nhénh c6 1 dén 12 nguyén tir cacbon, nhém alkenyl mach thang
hodc mach nhanh c6 2 dén 12 nguyén tr cacbon, nhém -NH,, nhém -NHR, nhém
-N(R), trong d6 R la nhém alkyl mach thing hodc mach nhénh c6 1 dén 6 nguyén
tr cacbon, va trong trudong hgp ma hai nhém thudc R tdn tai, hai nhém thudc R c6
thé 13 gibng nhau hoic khéc nhau, va nhém metacryloyl hogc nhém acryloyl; va

nhém aralkyl hodc heteroaralkyl, trong d6 nhém nay la nhém alkyl mach
thdng hodc mach nhénh c6 1 dén 4 nguyén tir cacbon duogc thé bang nhém aryl
hodc nhom heteroaryl,

nhém thude R ¢6 thé 14 giéng nhau hogic khéc nhau, va doc 14p 1a
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nguyén tir halogen;

nhém alkyl mach théng hoic mach nhénh ¢6 1 dén 12 nguyén tir cacbon;

nhom xycloalkyl ¢6 3 dén 12 nguyén tir cacbon;

nhém alkoxy mach thing hozc mach nhanh c6 1 dén 12 nguyén tir cacbon;

nhém haloalkyl mach théng hoic mach nhanh c6 1 dén 12 nguyén tir
cacbon ma dugc thé bang it nhat mét nguyén tir halogen, nhém haloxycloalkyl c6 3
dén 12 nguyén tir cacbon ma dugc thé bang it nhat mot nguyén t halogen, va
nhém haloalkoxy mach thang hodc mach nhanh ¢6 1 dén 12 nguyén tir cacbon ma
duoc thé bang it nhat mot nguyén ti halogen;

nhém aryl c6 6 dén 24 nguyén tir cacbon hodc nhém heteroaryl c6 4 dén 24
nguyén tir cacbon dugc thé hodc khéng duge thé (c6 1a phan tir thé, it nhét mot
phan tr thé dugc Iua chon tir nguyén tir halogen, nhom hydroxy, nhém alkyl mach
théng hodc mach nhanh ¢6 1 dén 12 nguyén tir cacbon, nhém alkoxy mach théng
hodc mach nhénh c6 1 dén 12 nguyén ti cacbon, nhém haloalkyl mach théng hoac
mach nhanh ¢6 1 dén 12 nguyén tir cacbon ma duoc thé bang it nhit mot nguyén ti
halogen, nhom haloalkoxy mach thing hogc mach nhéanh ¢4 1 dén 12 nguyén tix
cacbon ma dugc thé bing it nhit mdt nguyén tir halogen, nhém phenoxy hogc
nhém naphtoxy ma dugc thé bang it nhat mot nhém alkyl hode nhom alkoxy mach
thang hodc mach nhanh ¢6 1 dén 12 nguyén tir cacbon, nhém alkenyl mach thing
hodc mach nhénh c6 2 dén 12 nguyén tr cacbon, va nhém amino;

nhém aralkyl hodc heteroaralkyl, trong d6 nhém nay la nhém alkyl mach
thdng hodc mach nhénh c6 1 dén 4 nguyén tir cacbon dugc thé bang nhém aryl
hodc nhom heteroaryl;

nhém phenoxy hodc naphtoxy dugc thé hogc khong dugc thé co, 1a phan tr
thé, it nhAt mot phan tir thé dwoc lua chon tir nhém alkyl hodc nhém alkoxy mach
thang hodc mach nhanh c6 1 dén 6 nguyén tir cacbon;

-NH,, -NHR, -CONH,, hoac -CONHR

trong d6 R 1a nhom alkyl mach thing hodc mach nhénh c6 1 dén 6 nguyén
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tr cacbon; va

-OCORg hoic -COORg trong d6, Rg la nhom alkyl mach thing hodc mach
nhanh c6 1 dén 6 nguyén tir cacbon, hoic nhém xycloalkyl c6 3 dén 6 nguyén tir
cacbon, hoic, trong R; va R,, nhém phenyl duoc thé ba?lng it nhit mot ph'fm ttr thé
ctia nhém aryl duge thé hodc heteroaryl dugce thé hodc nhém phenyl khong duge
thé),

m 1a s& nguyén tir 0 dén 4,

A 12 vong dugce cai bién thanh da vong c6 cong thic (Az) hodc (As),

(A2) R (A

trong cac vong dugc cai bién thanh da vong,

duong dut nét 1a lién két cacbon Cs cacbon Cg ctia vong naphtopyran ¢
cong thuc (5),

lién két o, cia vong duoc cai bién thanh da vong (As) 12 ¢6 thé duoc lién két
véi cacbon Cs hodc cacbon Cg ctia vong naphtopyran c6 cong thurc (5),

nhém thude R4 14 gidng nhau hodc khéc nhau, va doc 1ap 1a

OH, nhém alkyl hodc nhém alkoxy mach th?lng hoac mach nhanh cé 1 dén
6 nguyén tir cacbon, hodc hai nhém thudc Ry tao ra carbonyl (CO), va

Rs1a

halogen;

nhém alkyl mach thang hoic mach nhanh ¢6 1 dén 12 nguyén tir cacbon;

nhom haloalkyl mach thfmg hodc mach nhanh ma dugc thé béng it nhat mot
nguyén tir halogen va nhém nay ¢ 1 dén 6 nguyén tir cacbon;

nhom xycloalkyl co 3 dén 12 nguyén tir cacbon;

nhom alkoxy mach thang hodc mach nhanh c6 1 dén 6 nguyén tir cacbon;
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nhom phenyl hodc benzyl dugc thé hodc khong duoc thé ¢, 1a phén tir thé,
trong truong hop ma nhém Ry hodic R, clia cong thire (5) doc lap twong Umg voi
nhom aryl hodc heteroaryl, it nhét mot trong s6 cac ph?m ttr thé duoc mé ta & trén
trong phan dinh nghia ctia nhém R; hodc Ry;

-NH, va -NHR

trong d6, R 1a nhoém alkyl mach thang hosic mach nhanh c6 1 dén 6 nguyén
ttr cacbon;

nhoém phenoxy hodc naphtoxy dugc thé hodc khong duoc thé ¢, 1a phan ti
thé, it nhAt nhém alkyl hodc nhém alkoxy mach thing hogc mach nhanh c6 1 dén 6
nguyén tir cacbon; va

nhém -CORy, -COORy, hodc -CONHRy trong do, Rg la nhom alkyl mach
thdng hodc mach nhanh c6 1 dén 6 nguyén tir cacbon, nhém xycloalkyl ¢6 3 dén 6
nguyén tir cacbon, hodc nhém phenyl hodc benzyl dugc thé hodc khong dugc thé,
¢, 14 phan tir thé, trong truong hgp ma nhém R, hode R, cua cong thic (5) doc 1ap
tuong tmg voi nhom aryl hodc heteroaryl, it nhét mét trong sb cac phan tir thé duoc
md ta & trén trong phan dinh nghia vé nhém R; hodc Ry, va

trong truong hop ma A la (As),nla sd nguyén tir 0 dén 2, va p 1a s6 nguyén
tir 0 dén 4, va trong trudng hop ma A 13 (A,), n 13 s6 nguyén tir 0 dén 2.
15. San phim duge duc theo diém bét ky trong s6 cac diém tir 1 dén 14,

trong d6 ty 1& duong lugng nhéom chirc (B/A) cia hop chét polyol (B) so
v&i hop chét polyisoxyanat (A) 1a 0,02 dén 0,6, va ty 1& duong lugng nhém chie
(C/A) ciia hop chét hydro hoat héa (C) so véi hop chét polyisoxyanat (A) 13 0,4
dén 0,98.
16. Vat liéu quang hoc dugc tao nén tu san phim duoc dic theo diém bt ky trong
s6 céc diém tir 1 dén 15.
17. Théu kinh 1am béng chét déo duoc tao nén tir sin phim dugc duc theo diém bét
ky trong sb cac diém tir 1 dén 15.

18. Théu kinh phén cuc lam bang chét déo gom:
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mang phén cuc; va

16p nén dugc tao nén tlr san phdm dugc dic theo diém bét ky trong s6 céc
diém tir 1 dén 15 duoc tao ra trén it nhit mot bé mit cia mang phan cuc.
19. Ché phim polyme héa duge ding lam vét liéu quang hoc, gbm:

hop chét polyisoxyanat (A);

hop chét polyol (B) ma c6 cong thiic (1), va hop chit nay c6 khéi luong
phan tir trung binh s6 1& bang hoic 16n hon 100

H‘éo_?ml‘bm_k %O_ZﬂO—TnHZWI%OH
1 a b d
Q k Q2| © (1 )

trong cong thirc (1), m 14 gié tri s6 14 1 dén 20, k 13 0 dén 2m, n 14 gié tri s6
1a 1 dén 20,112 0 dén 2n, a 1a gia tri sb 13 bang hodc 16n hon 0, b 13 gid tri s6 14
bing hoic 16n hon 0, d 13 gia trj s6 13 bing hogc 16n hon 0, e 14 gié tri sb 1a bang
hodc 16n hon 1, Q' 12 nguyén tr hydro hodc nhém alkyl c6 1 dén 6 nguyén tir
cacbon, nhiéu nhém thudc Q' cing tdn tai ¢6 thé 13 giéng nhau hodc khac nhau, Q?
14 nguyén tir hydro hodc nhom alkyl co6 1 dén 6 nguyén tir cacbon, nhiéu nhém
thude Q? clng ton tai c6 thé 13 gidng nhau hogc khéc nhau, Z 1a nhém hitu co héa
tri hai ¢6 1 dén 30 nguyén tir cacbon ma c6 thé bao gébm nhém thom, va nhiéu
nhém thudc Z cling ton tai cd thé 13 giéng nhau hoic khac nhau;

hop chét hydro hoat héa hai nhém chirc hogc nhiéu nhém chirc hon (C) ¢6
it nhat mot nhém SH; va

hop chét quang séc (D),

trong d6 ty 1&€ mol (nhém NCO / (nhém OH + nhém SH)) ctia cac nhom
NCO c6 trong hop chét polyisoxyanat (A) so véi téng clia cac nhém OH va cac
nhém SH ¢6 trong hop chat hydro hoat héa (C) va hop chét polyol (B)) 1a ndm
trong khoang tir 1,1 dén 1,6.
20. Phuong phap san xudt thAu kinh lam béng chét déo, bao gbm:

bude tron hop chét polyisoxyanat (A),

-76-



33793

hop chét polyol (B) ma c6 cong thirc (1), va c¢6 khdi lugng phan tir trung
binh s 14 béng hoc 16n hon 100

1 a b d
Q 'k o © (1)

trong cong thire (1), m 13 gid tri s6 14 1 dén 20, k 14 0 dén 2m, n 13 gid tri sb
1a 1 dén 20,113 0 dén 2n, a 12 gia tri s6 1a bang hogc 16n hon 0, b 13 gia tri s6 13
bing hoic 16n hon 0, d 12 gié tri sb 14 bing hodc 16n hon 0, e 14 gi4 tri sb 13 bang
hozic 16n hon 1, Q! 1a nguyén t&r hydro hodc nhém alkyl ¢6 1 dén 6 nguyén tir
cacbon, nhidu nhém thudc Q! cliing ton tai c6 thé 13 gidng nhau hodc khac nhau, Q?
la nguyén tr hydro hodc nhom alkyl c6 1 dén 6 nguyén tir cacbon, nhiu nhém
thudc Q? cling tdn tai c6 thé 1a giéng nhau hozc khac nhau, Z 1a nhém hitu co héa
tri hai ¢6 1 dén 30 nguyén tir cacbon ma c6 thé bao gbm nhém thom, va nhiéu
nhém thude Z ciing ton tai c6 thé 1a gibng nhau hozc khac nhau,

hop chit hydro hoat héa hai nhém chic hogc nhiéu nhém chirc hon (C) ¢6
it nhét mot nhém SH, va

(D) hop chét quang séc, sao cho ty 18 mol (nhém NCO / (nhém OH + nhém
SH)) cta cac nhom NCO cé trong hop chét polyisoxyanat (A) so véi téng clia cac
nhém OH va cac nhém SH c6 trong hop chét hydro hoat héa (C) va hop chit
polyol (B)) la ndm trong khoang tir 1,1 dén 1,6, dé diéu ché ché phdm polyme hoa
duoc dung lam vat liéu quang hoc; va

budc db khuoén va polyme hoéa ché pham polyme héa dugc dung lam vat
liéu quang hoc trong khuén dé tao ra nén thau kinh.
21. Phuong phap san xuét thau kinh phan cuc lam bang chét déo, bao gom:

budce tron hop chat polyisoxyanat (A),

hop chét polyol (B) ma c6 cong thirc (1), va cb khéi luong phan tr trung
binh s 14 bang hoc 16n hon 100
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] a b d
Q' o © (1)

trong cong thire (1), m 13 gid tri s6 14 1 dén 20, k 14 0 dén 2m, n 13 gié tri sb
1a 1 dén 20,114 0 dén 2n, a 1a gia tri sb 1a bang hodc 16n hon 0, b 13 gid tri s6 1a
bing hoc 16n hon 0, d 12 gié tri s6 12 biang hogc 16n hon 0, e 1 gia trj s6 1a bang
hodc 16n hon 1, Q! 1a nguyén tr hydro hodc nhom alkyl c6 1 dén 6 nguyén tir
cacbon, nhidu nhém thudc Q! ciing tdn tai c6 thé 14 gidng nhau hoic khéc nhau, Q?
la nguyén t& hydro hodc nhém alkyl c6 1 dén 6 nguyén tir cacbon, nhiéu nhém
thude Q? cling ton tai c6 thé 13 gidng nhau hodc khac nhau, Z 1& nhém hitu co héa
tri hai c¢6 1 dén 30 nguyén tir cacbon ma c6 thé bao gdm nhém thom, va nhiéu
nhém thude Z ciing tn tai c6 thé 14 gidng nhau hoic khac nhau,

hop chét hydro hoat héa hai nhém chirc hogc nhiéu nhém chirc hon (C) ¢6
it nhat mot nhém SH, va

(D) hop chét quang séc, sao cho ty 1& mol (nhém NCO / (nhém OH + nhém
SH)) ctia cac nhdm NCO c6 trong hop chét polyisoxyanat (A) so v6i tong cua cac
nhém OH va cac nhém SH c6 trong hop chit hydro hoat héa (C) va hop chét
polyol (B)) 1a nim trong khoang tir 1,1 dén 1,6, dé didu ché ché phim polyme héa
duoc dung lam vat liéu quang hoc;

budc gin mang phan cuc vao khuon dbc thdu kinh & trang thai dugc tach
roi khoi khuon;

bude phun ché phdm polyme héa duge dung lam vat liéu quang hoc vao it
nh4t mét trong sd cac khoang dugc tao ra gitta mang phan cuc va khuén; va

budc polyme hoéa va luu héa ché pham polyme héa duge dung lam vét liéu

quang hoc va dat méng 16p nén trén it nhit mot bé mat ciia mang phan cuc.
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