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(57) Sang ché d& cap dén ché pham polyme hoa dugc dung cho vét liéu quang hoc chtra
(A) it nhat mét loai polythiol duogc chon tir nhom bao gom:
5,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan,
4,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, va
4,8-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, (B) polyisoxyanat, va (C) it nhét
mot loai chat hap thu tia tir ngoai c6 dinh hap thu t6i da trong ~vung 350nm dén 370nm.
Sang ché cling dé cap dén vat liéu quang hoc va quy trinh san xuét vat liéu nay.
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Linh vie k§ thut dugce dé cap

Sang ché dé cap dén ché pham polyme hoéa duge dung cho vat liéu quang
hoc @ cung cip san phim dc trén co so thiouretan, vat liéu quang hoc thu duge
tir ché phdm nay va quy trinh san xuét vat liéu quang hoc nay.

Tinh trang k§ thuit cia siang ché

Do th4u kinh béng chét déo nhe, khong dé bi ran nit, va ¢ thé nhudm
mau so véi thiu kinh vé co, thu kinh bing chat déo nhanh chéng dugc phan
phéi 1am cac chi tiét quang hoc nhu mét kinh va bng kinh may anh. Cho dén
nay, nhiéu nhya khac nhau ding cho thau kinh dugc phat trién va st dung, va,
trong s6 d6 cac nhua, cac vi du dién hinh 13 san phém dbc trén co s& thiouretan
thu dugc bang cach st dung ché phdm polyme héa dugc bao gdm polyisoxyanat
va hop chét thiol. San phdm duc trén co s& thiouretan 12 mot trong cac vt lidu
quang hoc ¢6 d6 khiic xa cao, d6 tan sic thap, va d6 bén chdng va dép 1y tuéng
(tham khéo céc tai liéu sing ché 1 dén 4).

Mt khac, trong linh vuc k§ thudt ndy, tic dung bat loi do mét phoi
nhidm tia tir ngoai c6 budc séng tir 380nm dén 400nm 1a mot van dé. Hon nita,
trong nhitng nam gin ddy, cic anh hudng dbi v6i mat nhu tinh trang cing mét
hodc dau do 4nh sang xanh c6 budc song khoang 420nm c6 trong anh sang duoc
phat ra tir 4nh séng tu nhién, man hinh tinh thé 1ong ctia thiét bj van phong, hosc
man hinh may moéc xach tay nhu dién thoai thong minh hodc dién thoai di dong
1a mot van d&, va do d6, cn phai giam lugng ma mét phoi nhidm véi 4nh sang
tir tia t&r ngoai dén 4nh sang xanh c¢é budc séng khoang 420nm.

Anh huéng cta 4nh sang xanh c6 budc séng khoang 420nm dbi véi mét
da duoc mé ta trong tai liéu phi sang ché 1. Trong tai liéu phi sang ché 1, sy hu
hong cua céc t& bao than kinh cia vong mac (céc t& bao than kinh ctia véng mac
R28 duoc nudi cdy cua chudt) do chiéu bing 4nh sang LED mau xanh cé céc

budc séng & dinh khac nhau 1a 411nm va 470nm dugce xac nhén. Két qua la, khi
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chiéu (4,5 W/m?) bang 4nh séng xanh c6 budc séng & dinh 411nm lam chét té
bao cla céc té bao thin kinh cta vong mac trong vong 24 gid, & dnh sang xanh
6 budc séng & dinh 1a 470nm, cho thay khong xuét hién c4c thay ddi trong cac
t& bao ngay ca trong trudng hop lugng chiéu nhu nhau. Tic thé hién rang 1a viéc
ngin chin sy phoi nhiém 4nh sang xanh c6 bude séng tir 400nm dén 420nm dé
ngan mét bi suy yéu la quan trong.

Ngoai ra, tinh trang cang mét hodc cing thing xuét hién do mat bi phoi
nhi®m khi chiéu 4nh sang xanh trong mdt khoang thoi gian dai dugc quan tam,
va diéu nay duoc coi 1a mot yéu tb gdy ra thoai héa diém vang lién quan dén tudi
thc (tham khao tai liéu phi séng ché 1).

Trong céc tai liéu sang ché 5 dén 7, théu kinh bing chat déo bao gbm
chét hip thy tia tr ngoai nhu hop chét trén co s& benzotriazol dugc bdc 19.

San phadm duc trén co s& thiouretan chu trac nén thiu kinh bing chét déo
thu dugce bing cach luu hoa ché phim polyme héa dugc cé polyisoxyanat va
hop chét thiol lam thanh phan chinh, va c4c hop chét thiol khac nhau di dugc dé
xuét trong linh vuc k¥ thuat ndy. Trong c4c tai liéu sang ché 8 va 9, duoc mo ta
12 nho st dung hop chét thiol va polyisoxyanat, thu dugc san phim duc trén co
s& thiouretan c6 chi sb khiic xa cao va do tan sic thap.

Trong c4c tai lidu ndy, v& hop chét thiol, hgp chét thiol (polythiol A3)
bao gdm 4-mercaptometyl-1,8-dimecapto-3,6-dithiaoctan (dudi day, dugc coi la
polythiol B) hodc 5,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan
(polythiol A1), 4,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan (polythiol
A2), va 4,8-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan (duéi day, mot
trong céc polythiol A1, A2, A3 hoic hdn hgp chira hai hodc nhiéu loai duoc coi
1a polythiol A) duoc ldy 1am vi du.

Céc tri sb clia cac dic tinh quang hoc nhu chi s6 khuc xa va tri sé Abbe
clia san pham dic trén co s& thiouretan thu duge tlr polythiol A va polyisoxyanat
thuc chit 13 gibng nhu cta san pham dic trén co s& thiouretan thu duge tir
polythiol B va cing mdt polyisoxyanat (tai liéu sang ché 9).

Tai liéu trich dan
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Tai liéu séng ché

Tai lidu sang ché 1: Cong bd don yéu cu cép bing sang ché Nhat Ban sb
60-199016

Tai liéu sang ché 2: Céng bd don yéu ciu cAp bing sang ché Nhat Ban s6
63-046213

Tai liéu sang ché 3: Cong bb don yéu cau cip béng sang ché Nhat Ban sb
08-003267

Tai liéu séng ché 4: Cong bd don yéu ciu cp bang sang ché Nhat Ban s
09-110955

Tai liéu sang ché 5: Cong bb don yéu cau cip bing sang ché Nhat Ban sb
10-186291

Tai liéu séng ché 6: Cong bd don yéu cau cip bang sang ché Nhat Ban s
11-218602

Tai liéu sang ché 7: Cong bd don yéu cau cAp bang sang ché Nhat Ban s
11-295502

Tai liéu séng ché 8: Cong bb don yéu cau cip bang sang ché Nhat Ban s
02-270859

Tai liéu séng ché 9: Cong bd don yéu cau cdp bing sang ché Nhat Ban s
07-252207
Tai liéu phi sang ché

Tai liéu phi sang ché 1: The European journal of neuroscience, vol. 34,
Iss. 4, 548-58, (2011)
Ban chét k§ thuit ciia sang ché

Luong chit hip thu tia tir ngoai bd sung dugce xem 13 ting 1én dé ngin

chin hiéu qua 4nh sing xanh c6 budc séng khoang 420nm. Tuy nhién, trong mot
vai truong hop, do tan cta chat hép thuy tia tir ngoai & ché phdm polyme hoéa
duge bi giam, su chay chit hip thu tia tir ngoai ra ngoai sén phdm dtc xay ra,
hodic hiéu qua mong mudén khong dugc boc 10 ngay ca trong truong hop ting

lugng chit hédp thy tia tir ngoai dugc bd sung. Ngoai ra, trong mot vai trudng
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hop, x4y ra cic vén d& v& mau, do trong sudt, va twong tu ciia san pham ddc thu
duoc. Do d6, bat ké luong chét hép thu tia t& ngoai duoc bd sung la bao nhiéu,
cAn c6 vat liéu ngan chin hiéu qua su truyén 4nh sing xanh c6 budc séng
khoang 420nm.

Céc tac gia sang ché di tién hanh cic nghién ctru sdu rong vé su két hop
gitta polyisoxyanat va hop chét thiol, cu thé, loai hgp chat thiol, dé gidi quyét
cac van dé néu trén.

Nhu dugc md ta trong tai lidu sang ché 9, polythiol A va polythiol B 1a
cac hop chét thiol c6 cac don vi c4u tric gidng nhau trong nhua ndy, va cic tri s6
cua cac dic tinh quang hoc nhu chi sb khtic xa va tri sd Abbe cuia san phém duc
trén co sé thiouretan thu duge bing cach két hop ciing mot polyisoxyanat thyuc
chét 13 giéng nhau, va do dé, céc dic tinh quang hoc dugc cho 14 thuc chét la
giéng nhau.

Tuy nhién, tir két qua ctia nghién ctru ndy, céc tic gia sng ché nhan thay
la sén phdm duc thu dugc tir ché phdm polyme bao gdm polythiol A,
polyisoxyanat, va chit hdp thu tia t&r ngoai dic hiéu ngin chin sy truyén anh
sang xanh cé budc séng khoang 420nm va cac déc tinh khéac cia né cling ly
tudng, va da hoan thanh duoc sang ché.

Tuac 14, ho nhafm thiy ring san phdm dac thu dugc tir ché phim polyme
bao gdm polythiol A, polyisoxyanat, va chét hép thu tia tir ngoai dic hiéu ngin
chin hiu qua sy truyén anh sang xanh c6 budc séng khodng 420nm, so v6i san
phdm duc thu duge bang cach st dung polythiol B. Hon nita, ho nhén thdy rang
san phdm duc nay 14 san phim dtc khong giy ra bét ky van d& thuc té nao vé do
trong sudt, do bén nhiét, va cac dic tinh co hoc, va di hoan thanh sang ché.

Tiec 14, sang ché 1a nhu dudi day.

[1] Ché phdm polyme héa duge dung cho vat liéu quang hoc bao gdm
(A) it nhat mot loai polythiol dugc chon tir
5,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan,
4,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, va

4,8-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, (B) polyisoxyanat, va
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(C) it nh4t mot loai chat hip thu tia tir ngoai ¢6 dinh hép thu ti da trong ving
350nm dén 370nm.

[2] Ché pham polyme héa dugce dung cho vat liéu quang hoc theo muc
[1], trong d6 chat hap thu tia tir ngoai (C) 12 hop chét trén co s& benzotriazol.

[3] Ché phdm polyme héa dugce dung cho vt liéu quang hoc theo muc
[2], trong d6 hop chét trén co s& benzotriazol 13 hgp chét trén co s& benzotriazol
duoc thé boi clo.

[4] Ché phdm polyme héa duge dung cho vt liéu quang hoc theo muc
[3], trong d6 hop chit trén co s& benzotriazol dugc thé boi clo 1a
2-(2-hydroxy-3-t-butyl-5-metylphenyl)-clobenzotriazol.

[5] Ché phim polyme héa dugc ding cho vat liéu quang hoc theo muc
bat ky trong cac muc tir [1] dén [4], trong d6 lugng chit hp thu tia tir ngoai (C)
bao gbm tir 0,1% trong luong dén 1,5% trong lugng trong 100% trong lugng ché
pham polyme héa dugc dung cho vat liéu quang hoc.

[6] San phim dic thu duoc bang cach luu héa bang nhiét ché pham
polyme héa dugc dung cho vét liéu quang hoc theo muc bét ky trong cac muc tur
[1] dén [5].

[7] Vat liéu quang hoc bao gdbm san pham duc theo muc [6].

[8] Théau kinh béng chét déo bao gé)m vat liéu quang hoc theo muc [7].

[9] Quy trinh san xuét vat liéu quang hoc bao gdm budce tring hop dic
ché pham polyme hoéa dugc dung cho vat liéu quang hoc theo myc bét ky trong
cac muc tir [1] dén [5].

Theo ché phdm polyme héa duge dung cho vat liéu quang hoc theo séng
ché, c6 thé cung cip nhya hoic vat liéu quang hoc ngén chin hiéu qua su truyén
anh sang xanh c6 budc soéng khoang 420nm va cd thé giam anh huéng ctia 4nh
sang c6 hai ddi v6i mét va ngén chin nhitng rbi loan nhu tinh trang cing mét
hodc cing thing. Hon nita, vat lidu quang hoc thu dugce béng céch sir dung ché
phidm polyme héa dugc dung cho vat liéu quang hoc theo sang ché 13 Iy tudng
vé cac dic diém quang hoc nhu chi sb khuc xa, kha niang théo khudn, d6 trong

suot, va dd bén nhiét, va cling ly tudng v€ sy can bang gifta cac dic di€ém néu

-6-
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trén.
MO ta chi tiét sang ché

Duéi day, ché phdm polyme héa duge dung cho vt liéu quang hoc theo
sang ché s& dugc mo ta c6 tham khao dén mot phuong 4n.

Ché phdm polyme hoéa dugc dung cho vat liéu quang hoc.

Ché phdm polyme héa dugc dung cho vat liéu quang hoc theo phwong 4n
nay bao gém (A) it nhat mdt loai polythiol dugc chon tir nhom bao gbm:
5,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan,
4,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, va
4,8-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, (B) polyisoxyanat, va
(C) it nh4t mdt loai chat hap thu tia tir ngoai c6 dinh hép thu ti da trong ving
350nm dén 370nm.

Ché pham polyme héa duge dung cho vat liéu quang hoc theo phuong 4n
nay s& dugc mo ta bang cach sir dung céc vi du cu thé, nhung sang ché khong bi
gi6i han & cac hop chét dugc 14y 1am vi du dudi ddy. Ngoai ra, cac hop chét lam
vi dy nay c6 thé dugc sir dung riéng r& hogic két hop mot sb cac hop chit.

Polythiol (A)

Polythiol (A) 1a hop chét bao gom it nhét mét loai dugc chon tir nhém
bao gém: 5,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan,
4,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, va
4,8-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan.

Polythiol (A) c6 thé dugc didu ché bing phuong phép di biét. Chang
han, polythiol (A) c6 thé dugc diéu ché bang phuong phap dugc md ta trong vi
du 5 cua W0O2007/129450.

O phuong 4n nay, cac hop chét thiol (dudi day, dugc coi 1a cac hop chét
thiol khac) ngoai polythiol (A) co thé duoc bao gdm trong pham vi khéng 1am
giam hi€u qua cla sang ché.

Céc vi du v& céc hop chét thiol ngoai polythiol (A) bao gdbm hop chét
thiol béo va hop chat thiol thom.

Céc vi du v& hop chét thiol béo bao gdm metan dithiol, 1,2-etan dithiol,

-7-
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1,2-propan dithiol, 1,3-propan dithiol, 1,4-butan dithiol, 1,5-pentan dithiol,
1,6-hexan dithiol, 1,2-xyclohexan dithiol, 3,4-dibutoxybutan-1,2-dithiol,
2-metylxyclohexan-2,3-dithiol, 1,2-dimecaptopropyl metyl ete,
2,3-dimecaptopropyl metyl ete, bis(2-mercaptoetyl) ete, tetrakis(mercaptometyl)
metan, bis(mercaptometyl) sulfua, bis(mercaptometyl) disulfua,
bis(mercaptoetyl) sulfua, bis(mercaptoetyl) disulfua, bis(mercaptometylthio)
metan, bis(2-mercaptoetylthio) metan, 1,2-bis(mercaptometylthio) etan,
1,2-bis(2-mercaptoetylthio) etan, 1,3-bis(mercaptometylthio) propan,
1,3-bis(2-mercaptoetylthio) propan, 1,2,3-tris(mercaptometylthio) propan,
1,2,3-tris(2-mercaptoetylthio) propan, 1,2,3-tris(3-mercaptopropylthio) propan,
1,1,3,3-tetrakis(mercaptometylthio) propan,
4,6-bis(mercaptometylthio)-1,3-dithian,
2-(2,2-bis(mercaptometylthio)etyl)-1,3-dithietan,
tetrakis(mercaptometylthiometyl) metan, tetrakis(2-mercaptoetylthiometyl)
metan, bis(2,3-dimecaptopropyl) sulfua, 2,5-dimecapto-1,4-dithian, etylen
glycol bis(2-mercaptoaxetat), etylen glycol bis(3-mercaptopropionat), dietylen
glycol (2-mercaptoaxetat), dietylen glycol (3-mercaptopropionat),
2,3-dimecapto-1-propanol (3-mercaptopropionat), 3-mercapto-1,2-propandiol
bis(2-mercaptoaxetat), 3-mercapto-1,2-propandiol di(3-mercaptopropionat),
trimetylolpropan tris(2-mercaptoaxetat), trimetylolpropan
(3-mercaptopropionat), trimetyloletan tris(2-mercaptoaxetat), trimetyloletan
tris(3-mercaptopropionat), pentaerytritol tetrakis(2-mercaptoaxetat),
pentaerytritol tetrakis(3-mercaptopropionat), glyxerin tris(2-mercaptoaxetat),
glyxerin tris(3-mercaptopropionat), 1,4-xyclohexandiol bis(2-mercaptoaxetat),
1,4-xyclohexandiol bis(3-mercaptopropionat), hydroxymetyl sulfua
bis(2-mercaptoaxetat), hydroxymetyl sulfua bis(3-mercaptopropionat),
hydroxyetyl sulfua (2-mercaptoaxetat), hydroxyetyl sulfua
(3-mercaptopropionat), hydroxymetyl disulfua (2-mercaptoaxetat),
hydroxymetyl disulfua (3-mercaptopropionat), bis(2-mercaptoetyleste) cua axit
thioglycolic, bis(2-mercaptoetyleste) cua axit thiodipropionic, va

4-mercaptometyl-1,8-dimecapto-3,6-dithiaoctan.
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Céac vi du vé& hop chét thiol thom bao gém 1,2-dimecaptobenzen,
1,3-dimecaptobenzen, 1,4-dimecaptobenzen, 1,2-bis(mercaptometyl) benzen,
1,4-bis(mercaptometyl) benzen, 1,2-bis(mercaptoetyl) benzen,
1,4-bis(mercaptoetyl) benzen, 1,2,3-trimecaptobenzen, 1,2,4-trimecaptobenzen,
1,3,5-trimecaptobenzen, 1,2,3-tris(mercaptometyl) benzen,
1,2,4-tris(mercaptometyl) benzen, 1,3,5-tris(mercaptometyl) benzen,
1,2,3-tris(mercaptoetyl) benzen, 1,3,5-tris(mercaptoetyl) benzen,
1,2,4-tris(mercaptoetyl) benzen, 2,5-toluendithiol, 3,4-toluendithiol,
1,4-naphtalendithiol, 1,5-naphtalendithiol, 2,6-naphtalendithiol,
2,7-naphtalendithiol, 1,2,3,4-tetramercaptobenzen, 1,2,3,5-tetramercaptobenzen,
1,2,4,5-tetramercaptobenzen, 1,2,3,4-tetrakis(mercaptometyl) benzen,
1,2,3,5-tetrakis(mercaptometyl) benzen, 1,2,4,5-tetrakis(mercaptometyl) benzen,
1,2,3,4-tetrakis(mercaptoetyl) benzen, 1,2,3,5-tetrakis(mercaptoetyl) benzen,
1,2,4,5-tetrakis(mercaptoetyl) benzen, 2,2’-dimecaptobiphenyl, va
4,4’-dimecaptobiphenyl.

Trong s céc hop chét dugc 1dy 1am vi du, hop chét thiol béo va hop chét
thiol béo c6 lién két este dugc wu tién, va pentaerytritol
tetrakis(3-mercaptopropionat), 2,5-dimecaptometyl-1,4-dithian,
1,1,3,3-tetrakis(mercaptometylthio)propan,
4,6-bis(mercaptometylthio)-1,3-dithian,
2-(2,2-bis(mercaptometylthio)etyl)-1,3-dithietan, pentaerytritol
tetrakis(2-mercaptoaxetat), va etylen glycol bis(3-mercaptopropionat) dugc uu
tién, va pentaerytritol tetrakis(3-mercaptopropionat) dic biét dugc uu tién.

Polyisoxyanat (B)

Polyisoxyanat (B) 1a hop chét ¢ it nhét hai hodc nhiéu nhém isoxyanat
trong phan tir. Polyisoxyanat (B) c6 thé bao gdém nguyén tir luu huynh trong
phan tir ndy. Polyisoxyanat (B) c6 thé 14 dime, trime, hodc tién polyme.

Céac vi du vé polyisoxyanat (B) & phuong an nay bao gdm hop chit
polyisoxyanat béo, hop chit polyisoxyanat vong béo, hop chét polyisoxyanat
thom, hop chét polyisoxyanat béo chira luu huynh, va hop chét polyisoxyanat

thom chtra luu huynh.
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Céc vi du v& hop chét polyisoxyanat béo bao gdbm hexanﬁetylen
diisoxyanat, 2,2-dimetylpentan diisoxyanat, 2,2,4-trimetylhexan diisoxyanat,
2,4,4-trimetyl hexametylen diisoxyanat, 1,6,11-undecatriisoxyanat,
1,3,6-hexametylen triisoxyanat, 1,8-diisoxyanato-4-isoxyanatometyl octan,
bis(isoxyanatoetyl) cacbonat, va bis(isoxyanatoetyl) ete.

Céc vi du v& hop chét polyisoxyanat vong béo bao gém isophoron
diisoxyanat, 1,2-bis(isoxyanatometyl) xyclohexan, 1,3-bis(isoxyanatometyl)
xyclohexan, 1,4-bis(isoxyanatometyl) xyclohexan, bis(4-isoxyanatoxyclohexyl)
metan, xyclohexan diisoxyanat, metyl xyclohexan diisoxyanat,
2,2-bis(4-isoxyanatoxyclohexyl) propan,
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.

Céc vi du v& hop chét polyisoxyanat thom bao gdm o-xylylen
diisoxyanat, m-xylylen diisoxyanat, p-xylylen diisoxyanat, bis(isoxyanatoetyl)
benzen, bis(isoxyanatopropyl) benzen, bis(isoxyanatometyl) naphtalen,
naphtalen diisoxyanat, m-phenylen diisoxyanat, p-phenylen diisoxyanat,
2,4-tolylen diisoxyanat, 2,6-tolylen diisoxyanat, biphenyl diisoxyanat, benzen
triisoxyanat, va 4,4'-diphenylmetan diisoxyanat.

Céc vi du v& hop chét polyisoxyanat béo chira luu huynh bao gém
bis(isoxyanatoetyl) sulfua, bis(isoxyanatopropyl) sulfua, bis(isoxyanatometyl)
sulfon, bis(isoxyanatometyl) disulfua, bis(isoxyanatopropyl) disulfua,
bis(isoxyanatometylthio) metan, bis(isoxyanatometylthio) etan,
bis(isoxyanatoetylthio) metan, bis(isoxyanatoetylthio) etan, va
1,5-diisoxyanato-2-isoxyanatometyl-3-thiapentan.

Céc vi du vé& hop chét polyisoxyanat thom chira luu huynh bao gdm
bis(3-isoxyanatophenyl) sulfua, bis(4-isoxyanatophenyl) sulfua,
bis(3-isoxyanatometylphenyl) sulfua, bis(4-isoxyanatometylphenyl) sulfua,
bis(3-isoxyanatometylbenzyl) sulfua, bis(4-isoxyanatometylbenzyl) sulfua,
bis(3-isoxyanatophenyl) disulfua, bis(4-isoxyanatophenyl) disulfua,
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bis(3-isoxyanatometylphenyl) disulfua, va bis(4-isoxyanatometylphenyl)
disulfua.

Trong sb céc hop chit duoc 14y 1am vi du, hop chét polyisoxyanat béo,
hop chit polyisoxyanat vong béo, hodc hop chét polyisoxyanat thom dugc wu
tién.

Cu thé, m-xylylen diisoxyanat, 2,4-tolylen diisoxyanat, 2,6-tolylen
diisoxyanat, 4,4'-diphenylmetan diisoxyanat,
2,5-bis(isoxyanatometyl)-bixyclo[2.2.1] heptan,
2,6-bis(isoxyanatometyl)-bixyclo[2.2.1] heptan, bis(4-isoxyanatoxyclohexyl)
metan, 1,3-bis(isoxyanatometyl) xyclohexan, 1,4-bis(isoxyanatometyl)
xyclohexan, hexametylen diisoxyanat, hodc isophoron diisoxyanat dugc uu tién,
m-xylylen diisoxyanat, 2,5-bis(isoxyanatometyl)-bixyclo[2.2.1] heptan,
2,6-bis(isoxyanatometyl)-bixyclo[2.2.1] heptan, hexametylen diisoxyanat, hodc
isophoron diisoxyanat dugc uu tién hon, va
2,5-bis(isoxyanatometyl)-bixyclo[2.2.1] heptan,
2,6-bis(isoxyanatometyl)-bixyclo[2.2.1] heptan, hexametylen diisoxyanat, hodc
isophoron diisoxyanat dugc déc biét uu tién.

Chét hép thu tia tr ngoai (C)

Chét hép thu tia tr ngoai (C) khong bi giéi han mot cach cu thé mién 12
budc song hé(lp thu t8i da ctia n6 khi duogc hoa tan trong dung dich clorofom 1a
trong vung 350nm dén 370nm.

Céc vi du v& chit hip thu tia t ngoai (C) bao gdm hop chét trén co s&
benzophenon, hop chét triazin, va hop chét trén co s& benzotriazol.

Céc vi du vé hop chét trén co s benzophenon bao gbém
2,2'-dihydroxy-4,4'-dimetoxybenzophenon va
2,2'-4,4'-tetrahydroxybenzophenon.

Céc vi du v& hop chit triazin bao gdm ADEKASTAB LA-F70 dugc sén
xuat béi ADEKA CORPORATION va TINUVIN400 dugc san Xuét. bdi BASF
SE.

O phuong 4n nay, hop chét trén co s benzotriazol dugc wu tién sir dung,
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va cac vi du v& hop chit trén co s& benzotriazol bao gém hop chét trén co s&
benzotriazol bd sung alkyl este mach thang va hgp chét trén co s& benzotriazol

duoc thé béi clo.

Trong s& d6, hop chét trén co s& benzotriazol dugc thé bai clo dugc uu
tién. Tét hon nita, néu 2-(2-hydroxy-3-t-butyl-5-metylphenyl)-clobenzotriazol
duoge 14y 1am vi du, va cac vi du vé cac san pham c6 gia tri thwong mai bao gbm
TINUVIN326 duogc san xuit boéi BASF SE, SEESEORB703 dugc san xudt boi
SHIPRO KASE KAISHA LTD., Viosorb550 duogc san xudt boéi KYODO
CHEMICAL CO., LTD., va KEMISORB73 dugc san xuit boi CHEMIPRO
KASEI KAISHA LTD. Do chét hép thu tia t& ngoai (C) 1a mét loai dugce chon tir
hop chét trén co s& benzotriazol duoc thé béi clo, nén c6 thé ngan chan hiéu qua
su truyén anh sang xanh cé budc song khoang 420nm va co thé thu duoc vat
liéu quang hoc trong d6 anh hudng ctia anh sang co6 hai dbi voi mét bi giam va
nhitng rdi loan nhu tinh trang cing mét hoic cing thang dugc ngan chan.

O phuong 4n nay, vé chit hap thu tia tir ngoai (C), it nhét mét loai trong
sb cac chéit hép thu tia tr ngoai nay dugc uu tién st dung, va chat hép thu tia tr
ngoai (C) c6 thé chira hai hozic nhiéu chat hép thuy tia tir ngoai khac nhau. Hon
nita, cac chat hip thu tia tir ngoai nay két cau nén chat hip thu tia tir ngoai (C)
c¢6 dinh hép thu tdi da trong viing tir 350nm dén 370nm.

O phuong 4n ndy, ngoai chit hip thu tia tir ngoai (C), hop chit ma co
bude song hép thu tdi da cia né khéng nam trong khoang tir 350nm dén 370nm
c6 thé duge sir dung két hop.

Chét hip thu tia tir ngoai (C) c6 thé duge chira v6i lugng ndm trong
khoang tir 0,1% trong lugng dén 1,5% trong luong, tSt hon 13 nam trong khoang
tir 0,3% trong luong dén 1,3% trong luong cta ng, va t&t hon nita 1a nim trong
khoang tir 0,4% trong luong dén 1,2% trong luong cta nd, trong 100% trong
luong ctia ché phdm polyme héa duge dung cho vt liéu quang hoc. Trong pham
vi néu trén, c6 thé ngan chin hidu qua su truyén anh sang xanh cé budc séng
khoang 420nm.

Hon nita, vi luong cta cac chat phu gia khac & phuong 4n nay 1a nho,

100% trong luong ché phdm polyme héa dugc dung cho vat lidu quang hoc ¢
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thé ciing 13 "téng 100% trong luong cua polythiol (A), polyisoxyanat (B), va
chét hép thy tia tir ngoai (C)" hodc "tong 100% trong lugng cia polythiol (A),
céc hop chét thiol khéc, polyisoxyanat (B), va chét hap thy tia ti ngoai (C)".

O phuong 4n nay, ty 1é mol clia cdc nhém mercapto trong hop chét thiol
dbi véi cac nhém isoxyanat trong polyisoxyanat nim trong khoang tir 0,8 dén
1,2, tbt hon néu nam trong khoang tir 0,85 dén 1,15, va tbt hon nita néu nam
trong khoang tir 0,9 dén 1,1. Trong pham vi néu trén, c6 thé thu dugc vt lidu
quang hoc, cu thé 13, cac nhua dugc uvu tién sir dung 1am vat liéu cho thau kinh
béng chit déo hozic mét kinh.

Cac thanh phan khéc

Ché phim polyme hoa dugc ding cho vat liéu quang hoc theo phuong 4n
nay c6 thé con bao gdm chét xic tic polyme hoa, tac nhan gidi phéng ndi khuon,
chét cai bién nhua, chét on dinh quang, va chét tao mau xanh, lam céc thanh
phan khéc.

Chét xuc téc

Cac vi di_l vé chét xtc tic bao gém axit Lewis, amin, axit hitu co, va
mudi amin cia axit hitu co, va axit Lewis, amin, ho#c mubi amin cuda axit hitu
co duoc uu tién, va dimetyl thiéc clorua, dibutyl thiéc clorua, hoic dibutyl thiéc
laurat dugc wu tién hon.

Téac nhan giai phong ndi khuén

Este clia axit phosphoric ¢ thé dugc sir dung 1am tdc nhan giai phéng
nodi khudn. Cac vi du vé este ctia axit phosphoric bao gdm monoeste phosphoric
va dieste phosphoric, va este clia axit phosphoric c6 thé dugc sir dung riéng ré
hoic trong hdn hop ciia hai hodc nhiéu loai.

Chéng han, ZelecUN duoc san xuét boi Stepan Company, tic nhan gidi
phong ndi khudén cho MR dugc san xuét bdi Mitsui Chemicals, Inc., chudi JP
duoc san xudt béi JOHOKU CHEMICAL CO., LTD., chudi Phosphanol duoc
san xuét béi TOHO CHEMICAL INDUSTRY CO., LTD., va chudi AP and DP
duoc séan xuit béi DAIHACHI CHEMICAL INDUSTRY CO., LTD. c¢6 thé dugc

st dung.
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Chét cai bién nhya

DPé diéu chinh céc dic tinh tu nhién khac nhau cia nhua thu duogc, nhu
cac dac tinh quang hoc, d6 bén chéng va dép, va trong luong riéng, va diéu
chinh khé ning gia cong cta ché phdm polyme hoa duge, chét cai bién nhya c6
thé dugc bd sung vao ché phdm polyme héa dugc ding cho vat liéu quang hoc
theo phuong an nay trong pham vi khong lam gidm hi€u qué cua sang ché.

Céc vi du vé chét cai bién nhua bao gdm céc hop chét olefin va tuong tu
bao gdm hop chét episulfua, hop chét ruou, hop chat amin, hop chit epoxy, axit
hitu co va anhydrit ctia nd, hoic hop chéit (meta)acrylat.

Chét 6n dinh quang

V& chét én dinh quang, hop chét trén co s amin khong tu do c6 thé
dugc st dung. Cac vi du vé& cac san phdm cé gia tri thuong mai cta hop chét
trén co s& amin khong tu do bao gdm Lowilite76 va Lowilite92 dugc sén xuét
bdi Chemtura Corporation, TINUVIN144, TINUVIN292, va TINUVIN765
dugc san xuét bdi BASF SE, Adekastab LA-52 va LA-72 dugc san xudt boi
ADEKA CORPORATION, va JF-95 dugc san xuat béi JOHOKU CHEMICAL
CO., LTD.

Chét tao mau xanh

Céac vi du v& chit tao mau xanh bao gdm chét tao mau xanh cé dai hap
thu trong ving budc séng tir mau cam sang mau vang trong vung anh sdng nhin
thdy va c6 chirc ning diéu chinh mau cua vat liéu quang hoc chira nhya. Cu thé
hon, chét tao mau xanh bao gém chét hién thi tir mau xanh dén mau tim.

Ché phém polyme hoéa dugc dung cho vat liéu quang hoc ¢ thé thu duoc
béng cach tron polythiol (A), polyisoxyanat (B), va chat hap thu tia tir ngoai (C),
va, néu can, hop chét thiol khéc, chit xtic tic, tdc nhan giai phéng nodi khudn,
hodic cac phu gia khéc, bang phuong phap da dinh.

Nhiét dd & thoi didm tron dién hinh 13 25°C hodc thp hon. Co6 céc
truong hop trong d6 nhiét do t5t hon 14 tr nhiét do thép theo quan diém vé tudi
tho ctia ché phdm polyme hoa dugc ding cho vét lidu quang hoc. O ddy, trong

truong hop ma do hoa tan cua chat xuc tac, tdc nhan giai phéng ndi khuén, va
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cac chit phu gia trong polythiol (A) va polyisoxyanat (B) 1a khong tbt, thi ciing
c6 thé hoa tan bing nhiét trudc.

Kiéu tron hodc phuong phap tron céc thanh phan tuong tmg trong ché
pham khéng bi gidi han mot cach cu th8 mién 1a cac thanh phan tuong ing c6
thé duogc tron ddng nhét béi kiéu trdn hodc phuong phép tron, va viée trén co thé
tién hanh theo phuong phap da biét. Céc vi du vé phuong phép da biét bao gdbm
phuong phap trong d6 mé chinh bao gbm luong chét phu gia dinh trudc dugc
chudn bi, va mé chinh duoc phéan tan va hoa tan trong dung moi.

San pham duc

O phuong an nay, quy trinh san xuét san phdm duc trén co sé thiouretan
khéng bi gi6i han cu thé, nhung t8t hon néu céc vi du vé phuwong phap san xuét
bao gdm tring hop dic. Pau tién, ché phdm polyme hoéa dugc ding cho vat liéu
quang hoc dugc phun vao giita khuon duoc gilt bang céch st dung dém, dai-
bang, hoac tuong tu. Lic nay, co nhiéu trudng hop trong d6 t&t hon néu thuc
hién xir Iy khtr khi trong diéu kién 4p suat giam, xtt ly loc nhu ting ap hodc ha
ap, hoac tuong tu, néu cn, tuy thudc vao cac dac diém ma thau kinh thu duoc
can co.

Do cac didu kién polyme héa thay ddi déng ké tiy thudc vao loai va
luong ché phdm polyme hoéa dugc dung cho vat liéu quang hoc va chét xuc tac
dugc st dung, hinh dang khudn, va tuong tu, cac diéu kién polyme héa khong bi
gi6i han, nhung, khoang chimg, su polyme hoa duoc thuc hién ¢ nhiét dg -50°C
dén 150°C trong 1 gid dén 50 gio. Tuy thude vao céc trudng hop, t6t hon néu
ché phdm polyme hoa dugc duoc gitt & nhiét do nim trong khoang tir 10°C dén
150°C hoic duoc gia nhiét din dan, va dugc luu hoa trong 1 gior dén 25 gid.

San pham duc trén co sé thiouretan theo phuong 4n nay c6 thé dugc dua
di xir Iy G va tuong tu néu can. Qua trinh xir Iy ndy duge thyc hién & nhiét do
nam trong khoang tr 50°C dén 150°C, va t6t hon néu dugc thuc hién & nhiét do
nam trong khoang tu 90°C dén 140°C, va tbt hon nita néu dugc thuc hién &
nhiét 6 ndm trong khoéang tir 100°C dén 130°C.

San pham dtc trén co s& thiouretan theo phuong an nay cé thé thu duoc
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dudi dang than khuén c6 hinh dang khac nhau bing cach thay dbi khudn & thoi
diém trung hop duc.

San phdm duc trén co s& thiouretan theo phuong an nay co6 chi sd khiic
xa cao va do trong sudt cao, c6 thé c6 hinh dang mong mudn, va c6 thé dugc st
dung lam céc vét liéu quang hoc khac nhau béng cach tao ra lép phu néu can,
cac chi tiét khac, hodc tuwong tu.

Vit liéu quang hoc

- Céc vi du vé vat liéu quang hoc theo phuong 4n nay bao gdm thau kinh
chét déo, thAu kinh camera, di-6t phét sang (LED), ling kinh, sgi quang, nén ghi
théng tin, chat don, va di-6t phat sang. Cu thé, san phidm dic trén co s&
thiouretan theo phuong 4n nay thich hop la vat liéu quang hoc va cac chi tiét
quang hoc nhu thau kinh bing chét déo, thdu kinh may anh, va di-6t phat sang.

Théu kinh bing chét déo chira san phadm duc trén co sé thiouretan theo
phuong an nay co thé duoc bd tri 16p phu trén mdt mit hodc ca hai mit cla nd
néu cn, va sau d6 duoc sir dung. Cac vi du vé 16p phu bao gbm 16p 16t, 16p phit
ctng, 16p mang chéng phan xa, 16p mang pht dé chdng mo, 16p chéng bam bén,
16p khong thdm nude va tuong tu. C6 thé chi str dung mdt trong céc 16p phi néu
trén, hodic c¢6 thé st dung sau khi phii nhiéu 16p cac 1ép pht. Trong trudng hop
cac 16p pha duogc bé tri trén ca hai mit, cac 16p phil gidng nhau c6 thé dugc bd
tri trén timg mét, hoac cac 1ép phu khac nhau c6 thé duoc bb tri.

Trong céc 16p phii ndy, chat hép thu tia hdng ngoai cho muc dich bao vé
mit khoi tia hdong ngoai, chit 6n dinh anh sang hoic chét chéng oxy hoa cho
muc dich cai thién tinh chiu phong hoéa cua thdu kinh, cht mau hodc chét tao
mau, hon nita, chit mau quang séc hoic chét tao mau quang séc cho muc dich
cai thién tinh thoi trang cta thiu kinh, chét giam tinh dién, va cac phuy gia da biét
khéc d& 1am ting cac tinh ning cta théu kinh c6 thé duoc str dung két hop. Lép
pht nhu pht cting hodc phu chéng phan xa, hodc 16p 16t c6 thé dugc b tri.

Théu kinh bang chit déo chira san phdm duc trén co sé thiouretan theo
phuong &n nay co thé dugc nhudém bé'lng cach st dung chit tao mau véi muc

dich tao ra tinh thoi trang, cac ddc tinh quang séc, hodic twong tu, va sau d6 duge
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sir dung. Thiu kinh c6 thé duge nhuém bing phuong phap nhudém da biét.

Sang ché da dugc md ta & trén dwa vao phuong an nay, nhung cac clu
trac khac nhau ngoai ciu tric dugc md ta & trén cb thé duoc sir dung trong pham
vi ma khong lam gidm hi€u qua clia sang ché.

Vi du thwe hién sang ché

Duéi day, sang ché s& duoc mé td mot cach cu thé dua vao céc vi du,
nhung sang ché khong bi gi6i han & cac vi du d6. Trong céc thir nghiém vé tinh
néng cua nhya, chi sb khuc xa, tri s6 Abbe, va do bén nhiét (Tg) duge danh gia
bdi cac phuong phap dudi day.

- Chi sd khtc xa (ne) va tri s6 Abbe (ve): phép do duoc thuc hién & nhiét
d6 20°C bang cach sir dung khiic xa ké Pulfrich.

- D6 bén chéng #n mon: nhiét do chuyén pha thily tinh (Tg) dugc do
béng cach stir dung phuong phéap thAm tach TMA (tai trong 1a 50g, 0,5mme &
dAu ghim, téc do tang nhiét do 1a 10°C/phit).

. Phuong phap do hé s truyén 4nh sang: phép do phé 4nh séng nhin thdy
cua tia cuc tim dugc thuc hién b%lng cach str dung thdu kinh béng chét déo c6 do
day 2mm bang céach sir dung may do anh ph6 Shimadzu UV-1600 dugc sén xuét
b&i Shimadzu Corporation 1am thiét bi do.

Vidul

0,10 phan trong lugng ZelecUN (dugc san xuét boi Stepan Company),
1,0 phan trong lugng 2-(2-hydroxy-3-t-butyl-5-metylphenyl)-clobenzotriazol
(tén san phAm TINUVIN326 duoc san xuét boi BASF SE, budc séng hép thu téi
da 352nm), va 52,95 phan trong luong hdn hop ctia
2,5-bis(isoxyanatometyl)-bixyclo[2.2.1] heptan va
2,6-bis(isoxyanatometyl)-bixyclo[2.2.1] heptan dugc tron béng cach khudy &
20°C, nho d6 thu duge dung dich ddng nhét. 47,05 phan trong lwong hdn hop
chtra 5,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan,
4,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, va
4,8-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, va 0,05 phén trong

lwong dimetyl thiéc(IT) diclorua dugc bd sung vao dung dich ddng nht, va san
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pham thu dugc duoc tron bang cach khuéy 3 20°C, nho @6 thu dugce dung dich
pha tron. Dung dich da pha tron dugc khir bot & 400Pa trong 1 gio, sau 4o, dugc
loc bang céch sir dung bd loc PTFE c6 ¢& 16 1um, va duge phun vao dung cu db
khuén dugec tao ra tir khudn thily tinh va dai bang. Khuon dinh hinh ctia khuén
dac dugce dat vao 10 polyme hoa, va dugc gia nhiét dan tir 25°C dn 120°C trong
21 gidy dé polyme héa dung dich. Sau khi két thiic qué trinh polyme héa, khudn
dinh hinh ctia khuén dac dugc 14y khoi 10. San pham dic thu duge con duge dua
di xir 1y 0 & 120°C trong 2 gid. San pham dtc thu dugc 1 trong subt, va c6 chi
s6 khiic xa (ne) 1a 1,62, tri sb Abbe (ve) 1a 39, va db bén nhiét 13 126°C, diéu nay
cho thdy ring ché phdm nay thich hop lam nhya trong sudt dung cho vat lidu
quanghpc.Phéénhséngrﬁﬁnthéycﬁaﬁacuctﬁncﬁasénphénldﬁcthuduqc
duoc do nho st dung may do anh phd UV-1600 (duoc san xuat bdi Shimadzu
Corporation). Két qua danh gia duoc thé hién trong bang].

Vidu2

0,10 phan trong luong ZelecUN (dugc san xuét bdi Stepan Company),
0,8 phan trong lugng 2-(2-hydroxy-3-t-butyl-5-metylphenyl)-clobenzotriazol
(tén san phdm TINUVIN326 duoc san xuét boi BASF SE, budc song hap thu téi
da 352nm), 44,8 phan trong lugng isophoron diisoxyanat, va 8,7 phﬁn trong
lugng hexametylen diisoxyanat dugc tron béng cach khudy & 20°C, nho d6 thu
duogc dung dich ddng nhét. 46,5 phén trong lwong hon hop cta
5,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan,
4,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, va
4,8-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, va 0,05 phén trong
lugng dimetyl thiée(IT) diclorua dugc bd sung vao dung dich ddng nhét, va san
phim thu dugc dugc tron bang cach khudy & 20°C, nho d6 thu duge dung dich
pha tron. Dung dich d4 pha tron dugc khir bot & 400Pa trong 1 gid, sau do, dugc
loc bang céch sir dung bd loc PTFE c6 ¢& 16 1a 1um, va dugc phun vao dung cu
dd khudn duge tao ra tir khudn thiy tinh va dai bang. Khuén dinh hinh cia
khudn dac dugce dit vao 16 polyme hoa, va dugce gia nhiét dan tir 25°C dén
120°C trong 21 gi¢r dé polyme héa dung dich. Sau khi két thiic qué trinh polyme
hoéa, khuon dinh hinh cta khuén dac duge 14y khéi 16. San phdm dac thu dugc
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con dugc dua di xir Iy 0 ¢ 120°C trong 2 gio. San phim duc thu dugce 13 trong
sudt, va c6 chi sé khiic xa (ne) 14 1,62, tri s Abbe (ve) 12 38, va do bén nhiét 1
128°C, diéu nay cho théy la ché phdm nay thich hop 1am nhya trong sudt ding
cho vét liéu quang hoc. Phd 4anh sang nhin thiy cta tia cuc tim clia san phim
dic thu duoc do duoc nhd st dung may do anh phd UV-1600 (duge san xuét boi
Shimadzu Corporation). Két qua danh gia duoc thé hién trong bang 1.

Vidu3

0,10 phan trong lugng ZelecUN (dugc san xuét béi Stepan Company),
0,5 phin trong lugng 2-(2-hydroxy-3-t-butyl-5-metylphenyl)-clobenzotriazol
(tén san pham TINUVIN326 duoc san xuét bdi BASF SE, budc séng hip thu tdi
da 352nm), va 50,6 phan trong lugng m-xylylen diisoxyanat dugc tron bang
cach khudy & 20°C, nhd d6 thu duoce dung dich ddng nhét. 49,4 phan trong
luong hdn hop chira 5,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan,
4,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, va
4,8-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, va 0,01 phén trong
luong dibutyl thiéc(IT) diclorua duge bd sung vao dung dich dong nhét, va san
phdm thu dugc duoc tron bang cach khudy & 20°C, nh& d6 thu duge dung dich
pha tron. Dung dich da pha tron dugc khir bot & 400Pa trong 1 gio, sau dd, dugc
loc b%mg cach str dung bd loc PTFE c6 c& 16 14 1pm, va duogc phun vao dyng cu
dd khuén duoc tao ra tir khuon thiy tinh va dai bang. Khuén dinh hinh cta
khudn dic duoce dit vao 10 polyme hda, va dugc gia nhiét dan tir 25°C dén
120°C trong 21 gir @ polyme héa dung dich. Sau khi két thiic qua trinh polyme
hoéa, khudn dinh hinh cua khudn dic duge 1y khoi 16. San phdm dtc thu dugce
con duoc dua di xtir Iy 0 & 120°C trong 2 gid. Séan phim dtc thu duoc trong sudt,
va ¢6 chi s6 khic xa (ne) 1a 1,67, tri s6 Abbe (ve)la31,vadod bén nhiét 13 98°C,
didu nay cho thiy 1a ché phdm nay thich hgp 1am nhya trong sudt dung cho vat
liéu quang hoc. Phd anh séng nhin thay cta tia cyc tim ctia san pham duc thu
duoc duge do bing cach st dung may do anh phd UV-1600 (duge san xuét boi
Shimadzu Corporation). Két qua danh gid dugc thé hién trong bang 1.

Vidu4

0,10 phan trong lugng ZelecUN (duge san xuét boi Stepan Company),
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0,8 phan trong lugng 2-(2-hydroxy-3-t-butyl-5-metylphenyl)-clobenzotriazol
(tén san phdm TINUVIN326 dugc san xuit béi BASF SE, budc séng hip thu tdi
da 352nm), 28,45 phan trong lugng cla isophoron diisoxyanat, va 21,5 phan
trong lugng hexametylen diisoxyanat dugc tron béng cach khudy & 20°C, nho
d6 thu duge dung dich ddng nhét. 37,55 phan trong lwong hdn hop chira
5,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan,
4,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, va
4,8-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, 12,5 phén trong lugng
pentaerytritol tetrakis(3-mercaptopropionat), va 0,05 phén trong lugng dimetyl
thiéc (II) diclorua dugc bd sung vao dung dich ddng nhét, va san phim thu duoc
duoc tron béng cach khuéy & 20°C, nho do6 thu duoc dung dich pha tron. Dung
dich d3 pha tron dugc khir bot & 400Pa trong 1 gid, sau do, dugc loc béng cach
st dung bo loc PTFE c6 ¢o 16 1pm, va duoc phun vao dung cu dd khudn dugc
tao ra tir khudn thity tinh va dai bang. Khuon dinh hinh cta khuén diuc dugc dat
vao 10 polyme hoda, va dugc gia nhiét din tr 25°C dén 120°C trong 21 gid dé
polyme hoa dung dich. Sau khi két thiic qué trinh polyme héa, khuén dinh hinh
ctia khudn duc duge 14y khéi 10. San pham dtc thu dugc con duge dua di xir Iy 0
& 120°C trong 2 gid. San pham duic thu dugce trong subt, va c6 chi sb khuc xa
(ne) 14 1,60, tri s6 Abbe (ve) 1 39, va d6 bén nhiét 1a 102°C, diéu nay cho thiy
13 ché phdm nay thich hop lam nhya trong subt ding cho vat lidu quang hoc.
Phé 4nh sang nhin thy cia tia cuc tim cla san phém duc thu duge duge do béing
cach st dung may do anh phd UV-1600 (dugc san xuét bdi Shimadzu
Corporation). Két qua danh gia dugc thé hién trong bang 1.

Vidusosanh 1

San pham duc thu duge & phuong phép giéng nhu trong vi du 1 ngoai trir
4-mercaptometyl-1,8-dimecapto-3,6-dithiaoctan dugc str dung thay cho hdn hop
chtra 5,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan,
4,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, va
4,8-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan. San phém duac thu
duoc trong subt, va c6 chi sb khic xa (ne) 1 1,62, tri s6 Abbe (ve)1a 38, va do

bén nhiét 1 113°C. Phé 4nh sang nhin thiy cta tia cuc tim cia sin pham dtic thu
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duoc duge do bing cach stir dung méy do anh phb UV-1600 (dugc san xuét boi
Shimadzu Corporation). Két qua danh gia duoc thé hién trong bang 1.

Vi du so sanh 2

San pham duc thu dugc theo phuong phép giéng nhu trong vi du 3 ngoai
trir 4-mercaptometyl-1,8-dimecapto-3,6-dithiaoctan duoc sitr dung thay cho hdn
hop chira 5,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan,
4,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, va
4,8-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan. San phim dtc thu
duoce 1a trong subt, va cé chi s6 khuc xa (ne) 14 1,67, tri s6 Abbe (ve) 1a 31, va do
bén nhiét 14 84°C. Phd 4nh sang nhin thiy clia tia cuc tim ctia san pham duc thu
duoe duge do bing cach sir dung mdy do anh phb UV-1600 (dugc san xuét boi
Shimadzu Corporation). Két qua danh gid dugc thé hién trong bang 1.

Vi du so sanh 3

0,10 phén trong luong ZelecUN (dugc san xuét boi Stepan Company),
0,05 phén trong lugng 2-(2'-hydroxy-5'-t-octylphenyl) benzotriazol (tén san
phim BIOSORB 583 dugc san xudt béi KYODO CHEMICAL CO., LTD., budc
song hip thu t6i da 340nm), va 52,95 phin trong lwong hdn hop chira
2,5-bis(isoxyanatometyl)-bixyclo[2.2.1] heptan va
2,6-bis(isoxyanatometyl)-bixyclo[2.2.1] heptan dugc tron bang cach khudy &
20°C, nh& d6 thu duge dung dich ddng nhét. 47,05 phan trong lugng hén hop
chtra 5,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan,
4,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, va
4,8-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, va 0,05 phan trong
lwong dimetyl thiée (IT) diclorua duoc bd sung vao dung dich ddng nhét, va san
phim thu dugc dugc tron bang cach khudy & 20°C, nh& @6 thu dugc dung dich
pha trn. Dung dich pha tron dugc khir bot & 400Pa trong 1 gio, sau do, dugc
loc bang céach sir dung bd loc PTFE c6 ¢& 16 1a 1um, va duoc phun vao dung cu
dd khuén dugc tao ra tir khuodn thily tinh va dai bang. Khudn dinh hinh cta
khuoén dac dugce dit vao 10 polyme hoéa, va dugce gia nhiét dan tir 25°C dén
120°C trong 21 gir & polyme héa dung dich. Sau khi két thtc polyme hoa,
khuon dinh hinh cua khuén duc duge 14y khéi 16. San phdm dbc thu duge con
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duoc dua di xtt 1y u & 120°C trong 2 gio. San phim dutc thu dugc 12 trong sudt,
va ¢6 chi sé khic xa (ne) 1a 1,62, tri sb Abbe (ve) 12 41, va do bén nhiét 1
130°C, diéu nay cho thiy 13 ché phdm nay thich hop lam nhya trong sudt dung
cho vat liéu quang hoc. Phd 4nh sang nhin thdy cua tia cuc tim cua san phim
dic thu dugce duge do bing cach st dung may do anh phd UV-1600 (dugc san
xuit bi Shimadzu Corporation). Két qua danh gia duoc thé hién trong bang 1.

Vi du so sanh 4

San phdm duc thu dugc theo phwong phap gidéng nhu trong vi du so sanh
3 ngoai trur 1,5 phén trong lugng 2-(2'-hydroxy-5'-t-octylphenyl) benzotriazol
(budc séng hap thu t8i da 340nm) dugce sir dung thay cho 0,05 phan trong lugng
ctia nd. San phim dac thu duge 1a trong sudt, va c6 chi sb khuc xa (ne) 12 1,62,
tri s6 Abbe (ve) 12 40, va d bén nhiét 1a 125°C, diéu nay cho thdy 1a ché pham
nay thich hop lam nhua trong sudt ding cho vt lidu quang hoc. Phd 4nh sang
nhin thy cua tia cuc tim cla sén phim dtc thu dugc dugce do béng cach sir dung
may do anh phé UV-1600 (dugc san xuét bdi Shimadzu Corporation). Két qua
danh gia duogc thé hién trong bang 1.

Vi du so sanh 5

San pham dtc thu dugce theo phwong phap gibéng nhu trong vi du so sénh
3 ngoai trir 4-mercaptometyl-1,8-dimecapto-3,6-dithiaoctan dugc st dung thay
cho hon hop chira 5,7-dimecaptometyl-1,1 1-dimecapto-3,6,9-trithiaundecan,
4,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, va
4,8-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan. San phém dtc thu
duoc la trong sudt, va c6 chi sb khuc xa (ne) 1 1,62, tri s6 Abbe (ve) 1a 39, va do
bénrﬁﬂaﬂa116°C.Phéénhséngrﬂﬁnthéycﬁaﬁacuctﬁncﬁasénphénldﬁcﬂul
duge duge do bing cach sir dung may do anh phd UV-1600 (dugc san xuét boi
Shimadzu Corporation). Két qua danh gia duoc thé hién trong bang 1.

Vi du so sanh 6

San pham dtc thu dugc theo phuong phap gibéng nhu trong vi dy so sanh
3 ngoai trur 1,5 phan trong lugng 2-(2'-hydroxy-5'-t-octylphenyl) benzotriazol
(budc song hap thu t61 da 340nm) dugc sir dung thay cho 0,05 phan trong lugng
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cuia nd, va 4-mercaptometyl-1,8-dimecapto-3,6-dithiaoctan dugc st dung thay

cho hon hop chtra 5,7-dimecaptometyl-1,11-dimecapto- 3,6,9-trithiaundecan,

4,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, va

4,8-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan. San phdm duc thu

duoc la trong subt, va co chi sd khuc xa (ne) la 1,62, tri sb Abbe (ve) 1a 38, va do

bén nhiét 12 112°C. Phd 4nh séng nhin thiy cua tia cuc tim ctia san phdm duc thu

duoc duoc do b%mg cach st dung may do anh phé UV-1600 (dugc san xuét boi

Shimadzu Corporation). Két qua danh gia dugc thé hién trong bang 1.

Bang 1
Chét hip thu tia Tg Heé s6 truyén
Polyisoxyanat | Polythiol | t& ngoai (lugng | Ne |ve oC 420nm
duge b sung) [°C] [%]
, . TINUVIN326
Vidu 1 i-1 t-1 (10000 ppmy | 162[39] 126 114
, - TINUVIN326
Vi du 2 i-2/i-3 t-1 (8000 ppmy | 62 |38[128| 127
, . TINUVIN326
Vi du 3 i-4 t-1 (5000 ppmy | 167{31| 98 20,3
Vi du 4 i-2/i-3 t-1t—3 | TINUVIN326 | cotagl 02| 12,5
(8000 ppm)
\gggmo i-1 t-2 T(?gg)\gllﬁﬁf 16238113 171
\;lgg 50 i-4 t-2 Tg}gggff 167131| 84 25.3
\;gﬁgo i-1 t-1 Blgggifmg& 162]41|130| 87.8
‘ggg‘-ﬁjo i-1 t-1 B(Ilosﬁoo(f{; ;%3 162140 125| 833
‘g‘agﬁ s0 i-1 t-2 BI(OSEOOEFI)BmS)% 162(39|116| 884
\Qagﬁ 50 i-1 -2 B(Ig(s)oo(izgj ;%3 162]38|112| 838

i-1: hdn hop cta 2,5-bis(isoxyanatometyl)-bixyclo[2.2.1]heptan va

2,6-bis(isoxyanatometyl)-bixyclo[2.2.1 ]heptan

i-2: isophoron diisoxyanat

i-3: hexametylen diisoxyanat

i-4: m-xylylen diisoxyanat
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t-1: hdn hop cia
5,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan,
4,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, va
4,8-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan

t-2: 4-mercaptometyl-1,8-dimecapto-3,6-dithiaoctan

t-3: pentaerytritol tetrakis(3-mercaptopropionat)

Tur céc két qua cta cac vi du so sanh 3 dén 6, vat dac thu dugce tir "hdn
hop cta 5,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan,
4,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, va
4,8-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan" hodc
"4-mercaptometyl-1,8-dimecapto-3,6-dithiaoctan" 1a hop chét thiol c6 ciu tric
phén tlr trong tu duoc sir dung lam thiol, cling loai polyisoxyanat, va BIOSORB
583 (budc song hép thu téi da 340nm) la chit hap thu tia tir ngoai da dugc sir
dung trong linh vyc k¥ thuat lién quan dugc thé hién thyc chat twong tng véi
cac két qua vé chi sb khuc xa, tri sb Abbe, va hé sb truyén 4nh sang. Tuc 13,
trong trueong hop BIOSORB 583 dugc sir dung, khong quan sat thay c6 su khéc
biét vé cac dic diém quang hoc gifta cac hop chét thiol.

Mit khac, nhu 18 rang tir sy so sanh gitta vi du 1 va vi du so sanh 1, va vi
du 3 va vi du so sanh 2, bit ngd 13, trong trudng hop chét hap thu tia tir ngoai
dic hiéu (Tinubin326) duogc st dung 1am chit hap thu tia t&r ngoai, nhan thay 1a
chi sb khuc xa, tri s Abbe, va do6 trong subt tuong ing giéng nhau, nhung hé sb
truyén cta 4nh sang xanh cé budc séng 420nm 1a thap, va hé sb truyén ctia 4nh
sang xanh c6 hai dugc ngin chin hiéu qua, so véi trudng hop "hén hop cia
5,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan,
4,7-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, va
4,8-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan" hodc
"4-mercaptometyl-1,8-dimecapto-3,6-dithiaoctan" dugc st dung lam polythiol.

Nhé st dung ché phdm polyme héa duge dung cho vt liéu quang hoc
theo sang ché, thu duoc vat liéu quang hoc ma ngin chin hidu qua su truyén anh
sang xanh cé budc song khoang 420nm. Ngoai ra, vat liéu quang hoc thu dugc

béng cach st dung ché pham polyme héa duge ding cho vt liéu quang hoc theo
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sang ché c6 cac dic diém quang hoc nhu chi s6 khiic xa, kha ning thao khuén,
d6 trong sudt, va do bén nhiét 1a tdt, va cling c6 sy can bang t6t giita cac dic
diém néu trén.

Ché phim polyme héa dugc dung cho vt liéu quang hoc theo séng ché
c6 thé dugc st dung thich hop dé thu dugc nhya ding cho vét liéu quang hoc ma
can c6 chi sd khic xa cao va do trong subt cao, va, cu thé, 1am thau kinh b%mg
chét déo cho mét kinh.

Quyén uu tién dugc yéu ciu dua vao don yéu cau cp bing sang ché
Nhat Ban sb 2013-258501, ndp ngay 13 thang 12 nim 2013, don PCT sb
PCT/JP2014/054971, ndp ngay 27 thang 02 nim 2014, va don yéu ciu cip bang
sang ché Nhat Ban s6 2014-171791, ndp ngay 26 thang 08 nim 2014, ndi dung

ctia cac don nay duoc két hop & day dé tham khao.
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YEU CAU BAO HQ
1. Ché phdm polyme héa duge ding cho vt lidu quang hoc, ché phadm nay bao
gbm:

(A) it nhat mot loai trong s6 céc polythiol dwgc chon tir nhém bao gdm:
5,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan,
4,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan, va

4,8-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan;
(B) polyisoxyanat; va

(C) hop chét trén co s& benzotriazol dugc thé bang clo 14

2-(2-hydroxy-3-t-butyl-5-metylphenyl)-clobenzotriazol,

trong d6 hop chit trén co s& benzotriazol dugc thé bang clo (C) duge
chta véi luong ndm trong khoang tir 0,1% trong lugng dén 1,5% trong luong
trong 100% trong luong ciia ché phim polyme hoéa dwgc dung cho vit lidu

quang hoc.

2. San phdm duc thu duoc bing cach luu hda nho nhiét ché phdm polyme héa

duoc dung cho vét liéu quang hoc theo diém 1.

3. Vat liéu quang hoc bao gdm san pham ddc theo diém 2.

4. Thau kinh béng chét déo bao gém vat liéu quang hoc theo diém 3.
5. Quy trinh san xuét vat liéu quang hoc bao gom:

buée trung hop dic ché phim polyme hoéa dugce ding cho vt liéu quang

hoc theo diém 1.
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