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(57) Sang ché dé cap dén chat hoat héa quang hoc lai hexaarylbiimidazol, c6 cau
trac nhu dugc dai dién boi cdng thic (1), va bao gom hop chét biimidazol c6 4
vi tri gan, tac 13, 1°-2, 2-3°, 1-2°, va 2°-3. Tong ham luong phan trim khéi luong
ctia hop chat biimidazol ¢6 4 vi tri gan trong chat hoat héa quang hoc lai 1a 92%
hoic 16n hon. Ary, Ara, Ars, Ars, Ars, va Arg trong cong thac (1) mdi nhom doc
lap 13 aryl duoc thé hoic khong dugc thé. Ché pham nhua nhay quang bao gom
chat hoat hoa quang hoc lai hexaarylbiimidazol c6 tinh twong hop tot, dd nhay
quang rat tot, va luong nho chat thai dang hién hinh, va c6 thé duoc st dung

rong rai dudi cac dang mang kho va mang uot.

Arg
Arq Ary 2!
— \
4 N L 3' N
1N
N ) W— !
3 X\ H
2 Ar5 Ar4
Ars

Khi Clo hiimg 1én trén

: i i |
; 45 '\I,/'\\{
3 . ! : !
3N Y ; w}\{ PN
L i A 3 i Fu
) ./h\ i ‘}_“ - F
Vi T i N Y
Wkt [ B SN
¢ PR ST
~ A& .. ) - L .}" 5 ) : :H-.
s X \ '}M\ S,
iy LY gt ** Khi Clo hiréng lén trén ’/—_,_{ Fd, .

- s R, . o . a . . .
‘}__M / - 4 \Q‘ Khi Clo huéimg xuong dud
R y -

f‘\h\_.\_{‘{ N
%
Tl T2

Fig. 2



47356 1/68

Linh vwe ki thuat dwoc dé cap

Sang ché dé cap dén viéc xir Iy quang hda, va dic biét dé cap dén chét hoat hoa
quang hoc lai hexaarylbiimidazol, ché phadm nhwa nhay quang bao gbm chét hoat hoa

quang hoc va viéc st dung ché pham nhua nhay quang.
Tinh trang ky thuit clia sang ché

Viéc san xudt mach vi dién t nhu bang mach in, mach tich hgp, dién tré mang
méng, va éng soi ban din thuong bao gdm tao thanh mau can quang bang k¥ thuat in
anh 1itd. Trong k§ thudt in anh lito, 16p ché pham nhua nhay quang hozc tAm mong dugc
pht trén chét nén duoc phoi sang két hop véi mit na voi mau duge xac dinh trude, va
sau d6 hién hinh béng chét hién hinh thé hién cac kha ning hoa tan khac nhau cho vi tri
duoc phoi sang va vi tri khong dugce phoi sang, dé tao thanh mau can quang. Sau d6 chat
nén dugc ma va/hodc duoc khic st dung mau can quang lam mit na dé tao thanh mau

dan dién mong muon trén chat nén.

Vi su tiéu hoa ciia bang mach in duge st dung trong céc thiét bi dién t chinh
xéc, ché pham nhwa nhay quang c6 do nhay quang cao, cong sudt phén giai cao, va do
phan giai cao tr¢ thanh diém truy cap nghién ctru. Chét hoat héa quang hoc, 1a mot trong
céc thanh phén rit can thiét trong ché phdm nhwa nhay quang, cén phai ¢6 hiéu qua ban
dAu cao, tinh twong hop tét voi hé thng, va d6 hoa tan t6t. Hop chat hexaarylbiimidazol
(HABI) 12 16p réat quan trong cua chét hoat hoa quang hoc gbc tw do, ¢6 thé dugc quang
phéan dé tao ra céc géc tu do dai phén tir dudi tac dong cia anh sang cyc tim. Tuy nhién,
HABI va dan xut cua n6 thudong ran, va do hoa tan trong hé théng la kém. Su hoa tan
va su phan tan du cua chét hoat hoa quang hoc dé cap truc tiép dén hiéu qua ban dau

cta no trong hé théng nhua.

Ngoai yéu cau cho d6 hoa tan va do nhay quang, cac nghién ctru hign tai cling
nhin manh rang ché phdm nhay quang c6 thé hién hinh hodc dugc xit ly trong pha chta
nuge. Néu cac thanh phan cia ché phdm nhuwa nhay quang c6 do hoa tan thap trong chét
hién hinh, céc thanh phan khong hoa tan ¢6 kha nang phén tan kém d6i voi chat hién
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hinh s& tang 1én dang ké khi qua trinh hién hinh duoc lap lai, va cac khéi két tu (cac can)
s& xudt hién. Khi qué trinh hién hinh tiép tuc, cac khébi két tu s& gén lai v&i chat nén, c6

thé gy ra doan mach va chin duong 6ng cua thung hién hinh.
Ban chit k§ thuit ciia sang ché

Theo quan diém vé nhitng nhuge diém ma ché phim nhua nhay quang t6n tai st
dung HABI va dAn xut ctia n6 1am chét hoat hoa quang hoc khong thé 6 loi vé do nhay
quang cao, do hoa tan cao, va chét thai hién hinh thép tai cung thoi gian khi tao thanh
cdc mau can mau, muc dich theo sang ché diu tién 12 dé xuit chit hoat hoa quang hoc

lai HABI.

Chét hoat hoa quang hoc lai hexaarylbiimidazol theo séng ché ¢6 cdu tric dai
dién béi cong thire (I), va bao gdm hop chét biimidazol ¢6 4 vi tri gén 1°-2, 2-3°, 1-2°,
va 2°-3, trong d6 tdng ham luong phan tram khdi lugng cia hop chat biimidazol ¢6 4 vi

trf gén trong chét hoat héa quang hoc lai 1a 92% hoic 16n hon,

Ary (I)

Ari, Ara, Ars, Ara, Ars, va Are trong cong thtre (I) 1a giéng nhau hoac khac nhau,
va mdi nhom doc 1ap 1a aryl duge thé hodc khong duoc thé. Aryl dé cap dén nhom chire
bét ky hodc phan tir thé co ngudn goc tlr vong thom don gian, vi du: phenyl, o-tolyl, 1-

naphtyl (or a-naphtyl), 2-naphtyl, va tuong tu.

Muc dich theo sang ché ciing 1a dé xudt ché phidm nhua nhay quang bao gbm chét
hoat héa quang hoc lai néu trén, va viéc str dung ché pham nay trong san xuét bang mach
in, mau bao vé, mau dan dién, khung dan dién, 6ng soi ban dan, va tuong tu.

Ché pham nhua nhay quang bao gdm chit hoat héa quang hoc lai néu trén
hexaarylbiimidazol c6 tinh twong hop tbt, 0 nhay quang rat tot, va it chat thai dang hién

hinh, va cé thé duoc st dung rdng rdi & dang mang kho va mang wot.
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MG ta chi tiét sang ché

Dua trén cac muc dich theo sang ché, mdi khia canh s& dugc mé ta chi tiét hon
bén dudi.

Céc thuat nglt “can” va “chét thai hién hinh” trong phﬁn mo ta nay dé cap dén
chit dugc tich liiy trong chét hién hinh, khong hoa tan trong chét hién hinh va s& lang
dong lai trén chit nén da hién hinh, do d6 lam giam hiéu qua cua chat hi¢n hinh.

Chét hoat hoa quang hoc lai hexaarylbiimidazol

Chét hoat héa quang hoc lai hexaarylbiimidazol theo sdng ché co cdu truc dai
dién bdi cong thac (I), va bao gém hop chét biimidazol ¢6 4 vi tri gén 1°-2,2-3°, 1-2°,
va 2°-3, trong d6 tdng ham lwong phan tram khéi luong ciia hop chét biimidazol ¢6 4 vi

tr{ gin trong chat hoat héa quang hoc lai 12 92% hodc 16n hon,

Ar1, Ara, Ar3, Ars, Ars, va Arg trong cong thire (I) 1a giéng nhau hodc khéc nhau,

va mdi nhom doc 1ap 1a aryl duoc thé hoic khong dugc thé.

Déc biéct 1a, hop chit biimidazol dap Ung cAu tric nhu dugce dai dién boi cong

thire (1) va ¢6 4 vi tri gin 1°-2, 2-3°, 1-2°, va 2°-3 ¢6 céc cau tric sau:

had bat
KKN NA%
=

Arg Ar4’ Ars Ary

1°-2 vi tri gin 2-3” vi tri gan
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“}\%{wk e Y/N

1-2° vi tri gén 2°-3 vi tri gén.
Aryl duoc thé ¢o thé duoc thé don hodc duoc thé da.

Tét hon 14, phan tir thé trén aryl c6 thé 1a halogen, nitro, xyano, amino, hydroxy,
C1-Cyo alkyl hodc alkenyl, C1-Cg alkoxy, trong d6 metylen trong mdi bién ddc lap (tire
14, mbi phan tir thé) c6 thé duoc thé tuy ¥ bang O, S, hodc imino.

T6t hon nita 13, phén tt thé trén aryl c6 thé 1a flo, clo, brom, nitro, Xyano, amino,
hydroxy, Ci-Cio alkyl hoac alkenyl, C;-Cs alkoxy, trong d6 metylen trong mdi bién doc
1ap ¢6 thé duogc thé tuy y bang O, S, hodc imino.

Tét hon nita 13, it nhat mot trong sb Ari, Ara, Ars, Arg, Ars, va Arg 12 aryl bao
gdm phan tir thé halogen. Phn t&r thé halogen c6 thé cai thién hiéu ing bac mau trong
qué trinh hoa cing dé nang cao kha niang nhan biét ctia mét dién tir trong qua trinh hién
hinh (lwu ¥: 16p nhya nhay quang sé thay d6i mau sdc khi phoi sang, va tao thanh su
khac biét vé mau sic véi khu vue khong dugce phoi séng, dé c6 thé nhan dang duoc bang
mat dién ti. Sang ché c6 thé lam cho sw khac biét vé mau sic rd rang hon), do do6 cai
thién chét luong cta san phdm theo séng ché. Dic biét tét hon 14, phan tir thé halogen 1a

clo.

HABI duoc dé cap trong don nay nghia 1a hexaaryldiimidazol, dugc tao thanh
boi su két hop cua hai triarylimidazol (c6 thé 1a twong tu hodc khac nhau, phu thudc vao
phan tir thé trén aryl). Do hidu Gng cam dién cta phan tir thé trén vong thom, mét do
may dién n cia vong thom dugc giam, va hi¢u ing cam dién thuc day su bién dang ctia
vong thom, va trung tdm lién hop trén vong imidazol dugc thay d6i, vay nén aryl dugc
thé va imidazol khong & trong cling mit phang (triarylimidazol 1a trong trang thai cong).
Khi hai imidazol cudi cung dugc két hop, gan N va C ¢6 cic céu hinh khong gian khéc
nhau, anh hudng l6n dén hiéu sudt cua HABI.
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Ngoai 4 vi tri gén 1°-2,2-3°, 1-2°, 2°-3 nhu dugc deé cap bén trén, chét hoat hoa
quang hoc HABI nhay quangcling c6 vi tri gin 1-4°, 1-5°, 3-4°,3-5°, 1-1°, 1-3°, 3-1’, 3-
3%, 4-1°, 4-3°, 5-1°, va 5-3’. Tuy nhién, nghién ctru cla tac gia sang ché d3 tim ra réng,
chi khi 4 vi tri gén 1°-2,2-3°,1-2>, va2’-3 tdn tai va téng s6 ham luong chiém 92% hoic
16n hon tong ham luong ctia HABI, HABI c6 thé hién thi dd hoa tan va do nhay quang
t6i wu. DO hoa tan cua chét don ¢6 vi tri bt k¥ trong s6 cac vi tri gan nay it hon nhiéu
so voi hdn hop theo sang ché, va néu tdng ham luong ctia 4 vi tri gn nay nhé hon 92%,

d6 nhay quang rd rang s& trd nén thap hon.

Déi voi chit hoat hoa quang hoc lai HABI theo sang ché, t6t hon 1a téng ham
lwong phan tram khéi lwgng ctia hop chat biimidazol d4p tng cau triic nhu duge dai dién
boi cong thire (I) va ¢6 4 vi tri gan 1°-2, 2-3°, 1-2°, va 2°-3 trong chét hoat hoa quang
hoc lai 12 95% hodc 16n hon, va dac biét tt hon 1a gbdm hop chat biimidazol dép ung

ciu tric nhu duoc dai dién boi cong thie (I) va ¢6 4 vi tri gan 1°-2, 2-3°, 1-2, va 2°-3.

Dién hinh 14, trong cac tai liéu trudc, CN1292892A dé cap chit hoat hoa quang
hoc HABI duoc st dung trong hé théng quang polyme hoéa 16p nhay quang, tic 1a,
2,2’,5-tris(o-clophenyl))-4-(3,4-dimetoxyphenyl)-4°,5°-diphenyl-1,2-diimidazol,
thuong duoc goi 1a “TCDM-HABI”. Tai liéu tham khao nay dé cap rang viéc str dung
HABI bao gdm it nhat mot phan ti thé wa nude (nhu metoxy) c¢6 thé lam giam rt nhiéu
luong cin trong chit hién hinh dugc tai ché. Tuy nhién, tac gia sang ché phat hién ra
rang  2,-2’,5-tris(o-clophenyl)-4-(3,4-dimetoxyphenyl)-4°,5’-diphenyl-1,2’-diimidazol
don  hoic  2,-2°,5-tris(o-clophenyl)-4-(3,4-dimetoxyphenyl)-4°,5 -diphenyl-1",2-
diimidazol c¢6 dd hoa tan rit thép trong butanon hodc PGMEA. Vi dy, d0 hoa tan cua 2,-
2’ 5-tris(o-clophenyl)-4-(3,4-dimetoxyphenyl)-4°,5’-diphenyl-1,2’-diimidazol ~ trong
PGMEA nho hon 3%. D6i vdi ché phim nhya nhay quang dugc didu ché bang hai HABI
don nay, lugng cédn trong chét hién hinh trong qua trinh hién hinh con lau méi dat duoc
két qua mong doi. Ngac nhién 13, khi 2,2°,5-tris(o-clophenyl)-4-(3,4-dimetoxyphenyl)-
4°.5’-diphenyl-1,2’-diimidazol, 2,2’,5-tris(o-clophenyl)-4-(3 ,4-dimetoxyphenyl)-4°,5-
diphenyl-2’,3-diimidazol, 2,2’,5-tris(o-clophenyl)-4-(3,4-dimetoxyphenyl)-4°,5’-
diphenyl-2,3’-diimidazol, va 2,2’,5-tris(o-clophenyl)-4-(3,4-dimetoxyphenyl)-4°,5’-
diphenyl-1’,2-diimidazol dugc tron, do hoa tan cua hon hop trong dung moi duge cai

thién rat nhiéu. Tét hon 14, viéc sit dung hdn hop trong ché phadm nhya nhay quang c6
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thé lam giam déng ké luong can trong chét hién hinh dugc tai ché, sao cho chét hién

hinh ¢6 thé dugc lap lai trong nhiéu lan va c6 hi¢u qua dugc sur dung.

Chét hoat héa quang hoc HABI 12 loai chét hoat hoa quang hoc da biét trong linh
vuc 16p nhay quang, va co thé dugc didu ché bang cach két hop oxy hoéa thong qua
triphenylimidazol hodc hop chét triphenylimidazol dugc thé. Quy trinh diéu ché cu thé
c6 thé dé cap dén vi du phan mo ta trong céc tai liéu nhu US3784557, US4622286, va
US4311783 v.v. (dwoc hoan toan két hop dudi ddy bing cich tham chiéu). Trén co s6
cdng nghé hién c6, qua trinh két tinh lai dung moi c6 thé duoc bd sung dé thu duoc dé
dang chét hoat hoa quang hoc lai HABI dap Gmg céc yéu cAu ché pham néu trén theo
sang ché. Dung moi c6 thé 13 mot hoac ché phém ctia hai hodc nhiéu hon cua toluen,

metanol, etyl axetat, diclometan, va nudc.
Ché phdm nhua nhay quang

Ngoai chét hoat héa quang hoc lai HABI dugc dé cap bén trén, ché pham nhwa
nhay quang theo sang ché ciing thudong bao gdm: polyme tan trong kidm; hop chét c6
lién két doi khong no kiéu etylen; chét hoat hoa quang hoc va/hoic chét 1am nhay khéc;

va cac chit phu tro tuy .
Polyme tan trong kiém

Polyme tan trong kiém c6 thé tao ra chirc nang tao mang doi véi ché pham nhua
nhay quang. Polyme c6 cac dac diém nhu vay c6 thé dugc sir dung khong gidi han cu

thé lam polyme tan trong kiém.

Vi dy, polyme tan trong kiém thich hop c6 thé 12 (met)acrylic polyme, styrenic
polyme, epoxy polyme, polyuretan (met)acrylat polyme béo, polyuretan (met)acrylat

polyme thom, nhya amit, nhua amit epoxy, nhua alkyd, nhua phenolic, v.v..

Hon nita, polyme tan trong kiém c6 thé thu duoc bang cach polyme hoa gbc clia
monome c¢6 thé polyme héa. Céc vi du vé monome c6 thé polyme héa bao gbém: din
xudt styren c6 thé polyme héa dugc thé tai vi tri o hodc vong thom, nhu styren,
vinyltoluen, a-metylstyren, p-metylstyren, p-etylstyren, va p-clostyren; acrylamit dan
xudt, nhu acrylamit va diaxeton acrylamit; dan xuét ete ctia rugu vinylic, nhu acrylonitril
va vinyl n-butyl ete; dan xudt axit (met)acrylic, nhu axit (met)acrylic, axit a-
bromo(met)acrylic, axit a-clo(met)acrylic, axit PB-furyl(met)acrylic, va axit B-
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styryl(met)acrylic; (met)acrylat, nhu alkyl (met)acrylat, benzyl (met)acrylat,
phenoxyetyl — methacrylat, tetrahydrofurfuryl  (met)acrylat, dimetylaminoetyl
(met)acrylat, dietylaminoetyl (met)acrylat, glyxidyl (met)acrylat, 2,2,2-trifloetyl
(met)acrylat,  2,2,3,3-tetraflopropyl  (met)acrylat,  2-etylhexyl  (met)acrylat,
tetrahydrofurfuryl ~(met)acrylat, dimetylaminoetyl (met)acrylat, dietylaminoetyl
(met)acrylat, va glyxidyl (met)acrylat; axit maleic, maleic anhydrit, va axit maleic
monoeste nhu monometyl maleat, monoetyl maleat, va4 monoisopropyl maleat; axit
fumaric, axit xinamic, axit a-xyanoxinamic, axit itaconic, axit crotonic, axit propanolic,
N-vinylcaprolactam; N-vinylpyrolidon, v.v.. Cic monome nay c6 thé polyme hoa c6 thé

dugce st dung mot minh hodc trong tb hop cua hai hoac nhiéu hon.

Hon nita, tr quan diém ctia viéc hién hinh dic tinh va viéc dinh caa kiém, tét hon
1a dé sir dung polyme tan trong kiém bao gdm carboxy. Polyme tan trong kiém bao gom
carboxy c6 thé 12 nhwa acrylic bao gdm axit (met)acrylic 1am don vi monome, dua nhém
carboxyl bang cach sir dung axit (met)acrylic lam don vi monome; va c¢6 thé 1a copolyme
ciing bao gdm alkyl (met)acrylat lam don vi monome ngoai axit (met)acrylic; va cling
c6 thé 12 copolyme ciing bao gdm monome c6 thé polyme hoéa ngoai axit (met)acrylic
va alkyl (met)acrylat (nhu monome c6 nhém khong no kiéu etylen) lam don vi monome

ngoai axit (met)acrylic.

Hon nira, polyme tan trong kiém bao gém carboxy c6 thé duoc thu bing polyme
hoa gbc cia monome bao gdm carboxy ¢ thé polyme hoa va monome ¢6 thé polyme
hoa khac, va ddc biét 1a (met)acrylat polyme dugc tao thanh bdi copolyme hoa
(met)acrylat, axit carboxylic khong no kiéu etylen, vd monome khac c6 thé copolyme
héa. (met)acrylat co thé 1a metyl (met)acrylat, etyl (met)acrylat, propyl (met)acrylat,
butyl (met)acrylat, pentyl (met)acrylat, hexyl (met)acrylat, heptyl (met)acrylat, octyl
(met)acrylat, 2-etylhexyl (met)acrylat, nonyl (met)acrylat, dexyl (met)acrylat, undexyl
(met)acrylat, dodexyl(met)acrylat, xyclohexyl (met)acrylat, benzyl (met)acrylat,
dietylaminoetyl (met)acrylat, dimetylaminoetyl (met)acrylat, hydroxyetyl (met)acrylat,
hydroxypropyl (met)acrylat, furfuryl (met)acrylat, glyxidyl (met)acrylat, v.v.. Cac
(met)acrylat nay c6 thé duge st dung mdt minh hodc trong t6 hop ctia hai hoic nhiéu
hon. Axit carboxylic khong no kiéu etylen ¢6 thé 1a axit acrylic, axit methacrylic, axit

butenoic, axit maleic, axit fumaric, va axit itaconic, ddc biét tot hon la axit acrylic va
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axit methacrylic. Céc axit carboxylic khong no kidu etylen nay co thé dugc stir dung mot
minh hoic trong t& hop cua hai hoic nhiéu hon. Comonome ¢6 thé polyme hoa khac c6
thé 1a (met)acrylamit, n-butyl (met)acrylat, styren, vinyl naphtalen, (met)acrylonitril,
vinyl axetat, vinyl xyclohexan, v.v.. Cac monome c6 thé copolyme héa khéc c6 thé duoc

st dung mdt minh hodc trong tb hop cua hai hodc nhiéu hon.

Polyme tan trong kiém c6 thé duoc stt dung mot minh hodc trong td hop cua hai
hodc nhidu hon. i véi polyme tan trong kiém dugc sir dung trong td hop ctia hai hozc
nhidu hon, hai hoic nhiéu polyme tan trong kidm gdm céc thanh phan copolyme hoa
khac nhau, hai hogc nhidu polyme tan trong kiém véi cac khéi lwong phan ti trung binh
khdi khac nhau, va hai hodc nhiéu polyme tan trong kiém c6 su phén tan khac nhau, v.v.

c6 thé duoc ldy lam vi du.

Trong ché phdm nhwa nhay quang theo séng ché, khéi lugng phan tir trung binh
khéi ctia polyme tan trong kidém khong bi gi6i han cu thé, nhung dudi sy xem xét toan
dién vé d6 bén co hoc va dac tinh hién hinh kiém, khéi lwgng phéan tr trung binh khéi
t6t hon 1a 15000-200000, tdt hon nita 1a 30000-150000, va dac biét tét hon la 30000-
120000. Khi khéi lugng phén tir trung binh khéi 16n hon 15000, tinh khang chat hién
hinh sau khi tiép xtc ¢6 xu huéng duoc cai thién hon nita. Khi khéi lvong phan tir trung
binh khdi 12 nhé hon 200000, thoi gian hién hinh ¢6 xu huéng trd nén ngin hon, va tinh
twong hop v6i cac thanh phan khic nhu chét hoat héa quang hoc ¢6 thé duge duy tri.
Khéi luong phan tr trung binh khdi ctia polyme tan trong kidm duoc do bing ky thuét
sdc ky thdm thau gel (GPC), va dugc thu bang cach chuyén ddi stir dung dudng cong tiéu

chuan cia polystyren tiéu chuan.

Hon nita, tr quan diém vé dic tinh hién hinh kiém, gia tri axit cua polyme tan
trong kiém tét hon 1a 50-300 mgKOH/g, tét hon nira 1a 50-250 mgKOH/g, t6t hon hon
nita 70-250 mgKOH/g, va dic biét tdt hon 1a 100-250 mgKOH/g. Khi gia tri axit cta
polyme tan trong kiém 1 nh6 hon 50 mgKOH/g, rit kho dé dam bao toc do hién hinh
thich hgp. Khi né vuot qua 300 mgKOH/g, do két dinh bi giam, dé xay ra hién tugng
doan mach, va c¢6 kha nang c6 van dé nhu d6 6n dinh luu trit bi giam cia ché phém va

dd nhét tang.

Su phan bé khdi luong phan tir [khéi lwgng phan tir trung binh khdi (Mw)/khoi

lugng phan ti trung binh s& (Mn)] cua nhua tan trong kiém t5t hon 12 1,5-6,0, va dic
8
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biét tét hon 1a 1,8-3,7. Khi su phén bd khéi lugng phan tr nam trong pham vi nay, dic

tinh dang hién hinh 14 rat tdt.

Dua trén 100 phan khéi luong d6i v6i tong ham luong cla ché pham nhuya nhay
quang, ham luong cia polyme tan trong kiém trong ché pham t5t hon 14 20-70 phan khoi
luong, va tét hon nita 1a 30-60 phan khdi lugng. Khi ham lugng cta polyme tan trong
kiém 1a 20 phén khdi luong hodc 16n hon, c6 thé dam bao rdng ché pham nhua nhay
quang c6 do bén dugc cai thién dé xtr Iy ma, xir Iy khéc, v.v.. Khi ham luong 1a nhé hon

70 phan khéi lwong, c6 lgi d8 cai thién d6 nhay cua ché pham nhyra nhay quang.
Hop chét c6 lién két doi khong no kiéu etylen

Hop chat c6 lién két do1 khong no kiéu etylen c6 thé thuc ddy su tao thanh mang

ctia ché pham nhwa nhay quang.

Hop chét ¢6 lién két doi khong no kiéu etylen khong bi gidi han cu thé, mién la
hop chit co thé quang polyme hoa ¢ it nhit mot lién két khong no kiéu etylen trong
phan tr. Vi du, cac vi du bao gdm: hop chét thu dugc bang cach phan Gng axit carboxylic
chua no a,p véi polyol, hop chét (met)acrylat dua trén bisphenol A, hop chét thu duogc
bang cach phan tmg axit carboxylic chua no o,p véi hop chét bao gém glyxidyl, uretan
monome nhu hop chit (met)acrylat c6 lién két wuretan trong phan tu,
nonylphenoxypolyetylenoxy (met)acrylat, v-clo-B-hydroxypropyl-f3’-
(met)acryloyloxyetyl-phtalat, B-hydroxyetyl-B’-(met)acryloyloxyetyl-phtalat,  f-
hydroxypropyl-p’-(met)acryloyloxyetyl-phtalat, hop chét axit phtalic, alkyl (met)acrylat,
v.v.. Céc hop chét nay co thé dugc st dung mot minh hozc trong td hop ctia hai hodc

nhiéu hon.

Déi voi hop chét dé cap bén trén thu dugce bang cach phan (g axit carboxylic
chua no o, véi polyol, cac vi du céd thé bao gdm: polyetylen glycol di(met)acrylat vdi
gia tri etylenoxy 1a 2-14, propylen oxit di(met)acrylat v6i gia tri propylenoxy la 2-14,
polyetylenoxy-polypropylenoxy glycol di(met)acrylat v6i gia tri etylenoxy la 2-14 va
gid tri propylenoxy la 2-14, trimetylolpropan di(met)acrylat, trimetylolpropan
tri(met)acrylat, trimetylolpropan tri(met)acrylat dugc cai bién EO, PO duoc cai bién
trimetylolpropan tri(met)acrylat, EO,PO dugc cai bién trimetylolpropan tri(met)acrylat,

tetrametylolmetan tri(met)acrylat, tetrametylolmetan tetra(met)acrylat,
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dipentaerythritol penta(met)acrylat, dipentaerythritol hexa(met)acrylat, polypropylen
glycol mono(met)acrylat, polyetylen glycol mono(met)acrylat, tripropylen glycol
di(met)acrylat, v.v.. Cac hop chét nay c6 thé dugc st dung mdt minh hodc trong t6 hop
cua hai hodc nhiéu hon. Trong phén mo ta nay, “EO” 1a etylen oxit, va hop chat duoc
c4i bién EO d& cap dén hop chat c6 cAu tric khéi cia nhom oxyetylen. “PO” la propylen

oxit, va hop chat cai bién PO d& xut hop chét ¢6 ciu tric khéi ctia nhém oxypropylen.

Déi voi hop chat (met)acrylat dua trén bisphenol A dugc dé cap bén trén, cac vi
du c6 thé bao gdm: 2,2-bis(4-((met)acryloyloxypolyetoxy)phenyl)propan, 2,2-bis(4-
((met)acryloyloxypolypropoxy)phenyl)propan, 2,2-bis(4-((met)acryloyl
oxypolybutoxy)phenyl)propan, 2,2-bis(4-((met)acryloyloxypolyetoxypolypropoxy)
phenyl)propan, v.v.. D6 v6i 2,2-bis(4-((met)acryloyloxypolyetoxy)phenyl)propan
duoc  dé cap bé trén, cac vi du ¢o thé  bao gém: 2.,2-bis(4-
((met)acryloyloxydietoxy)phenyl)propan, 2,2-bis(4-((met)acryloyloxytrietoxy)
phenyl)propan,  2,2-bis(4-((met)acryloyloxytetraetoxy)phenyl)propan,  2,2-bis(4-
((met)acryloyloxypentaetoxy)phenyl)propan, 2,2-bis(4-((met)acryloyloxyhexaeto
xy)phenyl)propan, 2,2-bis(4-((met)acryloyloxyheptaetoxy)phenyl)propan, 2,2-bis (4-
((met)acryloyloxyoctaetoxy)phenyl)propan, 2,2-bis(4-((met)acryloyloxynonae
toxy)phenyl)propan, 2,2-bis(4-((met)acryloyloxydecaetoxy)phenyl)propan, 2,2-bis(4-
((met)acryloyloxyundecaetoxy)phenyl)propan, 2,2-bis(4-((met)acryloyloxy
dodecaetoxy)phenyl)propan, 2,2-bis(4-((met)acryloyloxytridecaetoxy)phenyl) propan,
2,2-bis(4-((met)acryloyloxytetradecaetoxy)phenyl)propan, 2,2-bis(4-
((met)acryloyloxypentadecaetoxy)phenyl)propan, 2,2-bis(4-((met)acryloyloxy
hexadecaetoxy)phenyl)propan, v.v.. Sb luong ctia cdc nhom oxyetylen trong mot phan
tr cta phan ttr 2,2-bis(4-((met)acryloyloxypolyetoxy)phenyl)propan dugc dé cap bén
trén t6t hon 14 4-20, va t6t hon nita 1a 8-15. Cac hop chét nay c6 thé duoc st dung mot

minh hoic trong t6 hop ctia hai hodc nhiéu hon.

Dbi voi hop chit (met)acrylat duoc dé cap bén trén c6 lién két uretan trong phan
tr, cac vi du co thé bao gdbm: san pham phén (g bd sung ciia (met)acrylic monome ¢6
nhom OH tai vi trf B v6i hop chat diisoxyanat (isophoron diisoxyanat, 2,6-toluen
diisoxyanat, 2,4-toluen  diisoxyanat, va 1,6-hexametylen diisoxyanat),

tris((met)acryloyloxytetraetylendiol ~ isoxyanat)hexametylen  isoxyanurat, —uretan

10
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di(met)acrylat dwoc cai bién EO, uretan di(met)acrylat duoc cai bién PO, uretan
di(met)acrylat dugc cai bién EO,PO, v.v.. Céc hop chét nay co thé duge st dung mot

minh hoac trong t6 hop cta hai hodc nhiéu hon.

Ddi voi nonylphenoxypolyetylenoxyacrylat duoc dé cap bén trén, cac vi du co
thé bao gdbm: nonylphenoxytetraetylenoxyacrylat, nonylphenoxypentaetylenoxy acrylat,
nonylphenoxyhexaetylenoxyacrylat, nonylphenoxyheptaetylenoxyacrylat,
nonylphenoxyoctaetylenoxyacrylat, nonylphenoxynonaetylenoxyacrylat, nonyl
phenoxydecaetylenoxyacrylat, nonylphenoxyundecaetylenoxyacrylat, v.v.. Cac hop

chét nay co thé duoc st dung mdt minh hodc trong td hop cua hai hodc nhiéu hon.

Pdi v6i hop chét axit phtalic dugce dé cap bén trén, cic vi du co thé bao gdm: y-
clo-B-hydroxypropyl-p’-(met)acryloyloxyetyl phtalat, B-hydroxyalkyl-f3’-
(met)acryloyloxyalkyl phtalat, v.v.. Cac hop chét nay c6 thé duoc sit dung mot minh

hoac trong td hop cta hai hodc nhiéu hon.

Déi v6i alkyl (met)acrylat duge dé cap bén trén, cac vi du ¢6 thé bao gdm: metyl
(met)acrylat, etyl (met)acrylat, n-propyl (met)acrylat, isopropyl (met)acrylat, n-butyl
(met)acrylat, sec-butyl (met)acrylat, tert-butyl (met)acrylat, 2-etylhexyl (met)acrylat,
phenyl (met)acrylat, isobornyl (met)acrylat, hydroxymetyl (met)acrylat, hydroxyetyl
(met)acrylat, hydroxypropyl (met)acrylat, 2-hydroxyetyl (met)acrylat, 2-hydroxypropyl
(met)acrylat, benzyl (met)acrylat, pentyl (met)acrylat, tetrahydrofurfuryl (met)acrylat,
isooctyl (met)acrylat, nonylphenol (met)acrylat etoxylat hoa, propylen glycol
polypropylen ete di(met)acrylat, 1,9-nonanediol di(met)acrylat, 1,10-decanediol
di(met)acrylat, polytetrahydrofurandiol di(met)acrylat dugc etoxylat hoa, duge etoxylat
hoa polypropylen glycol di(met)acrylat, v.v.. Trong s6 chung, metyl (met)acrylat, etyl
(met)acrylat, trimetylolpropan tri(met)acrylat, trimetylolpropan tri(met)acrylat duoc
etoxylat hoa, pentaerythritol tri(met)acrylat, pentaerythritol tetra(met)acrylat duoc
etoxylat hoa, dipentaerythritol penta(met)acrylat, va dipentaerythritol hexaacrylat dugc
wu tién hon. Cac hop chat nay co thé duogc st dung mot minh hodc trong t6 hop cua hai

hodac nhiéu hon.

Tu quan diém cai thién do phan giai, khang budc ma, va viéc bam dinh, hop chét
¢6 lién két doi khong no kiéu etylen t5t hon 1a hop chat (met)acrylat ¢6 lién két uretan

trong phan ttr va hop chét (met)acrylat dua trén bisphenol A. Tir quan diém rang do nhay
11
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va do phan giai co thé duoc cai thién, hop chit (met)acrylat dua trén bisphenol A duoc
uvu tién. Vi du 13, ddi véi san phém ¢6 san trén thi trudng cua hop chét (met)acrylat dua
trén bisphenol A, 2,2-bis(4-((met)acryloyloxypolyetoxy)phenyl)propan (vi du, dugc san
xudt bing Shin-nakamura Chemical Co. Ltd., BPE-200), polyetoxy bisphenol A
methacrylat (vi dy, dugc san XUAt béng Shin-nakamura Chemical Co. Ltd., BPE-5000;
dugc san XUét béng Hitachi Chemical Co., Ltd., FA-321M), va 2,2-bis(4-
((met)acryloyloxypolybutoxy)phenyl)propan (vi du, Shin-nakamura Chemical Co. Ltd.,
BPE-1300) duoc bao gom.

Trong 100 phan khéi lugng clia ché phdm nhwa nhay quang, ham lugng ctia hop
chat ¢6 lién két doi khong no kiéu etylen tét hon 1a 20-50 phan khéi luong, va tot hon
nita 1a 25-45 phan khéi luong. Khi ham luong clia hop chat ¢6 lién két doi khong no
kidu etylen 1a nhidu hon 20 phan khdi lwong, d6 nhay va do phan giai ché pham nhya
nhay quang s& dugc cai thién hon nita; va khi ham lugng nay la nho hon 50 phan khoi
luong, viéc tao thanh mang dbi véi ché phém nhua nhay quang la d& hon, va do bén dbi

v6i qué trinh xt Iy k§ thuat khic dugc cai thién hon nita.
Chét hoat hoa quang hoc lai HABI

Nhu duoc dé cap bén trén, chit hoat hoa quang hoc lai HABI theo sang ché co
cAu truc dai dién boi cong thire (I), va bao gdm hop chét biimidazol ¢6 4 vi tri gin 1°-2,
2-3°, 1-2°, va 2°-3, trong d6 tong ham lugng phan trim khéi lugng cia hop chét
biimidazol c6 4 vi tri gin trong chat hoat hoa quang hoc lai 1a 92% hodc 16n hon, t6t

hon 13 95% hodc 16n hon, va dac biét tot hon 1a 100%,

1
3N \
\( Ars
Ary (I)

Ar1, Ara, Ars, Ara, Ars, va Ars trong cong thire (I) 1a giéng nhau hodc khac nhau,

z’
u-] —
\I
+

>

va mdi nhom doc lap 1a aryl dugc thé hodc khong duge thé.
Trong pham vi clia cac déc tinh bén trén, chét hoat hoa quang hoc lai HABI theo

12
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sang ché co thé dugc chon tir hodc bao gom:

Hop chat Al:

Hop chat A2:

A2-3 A2-4

13
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Hop chat A3:

A3-2

A3-1

Hop chét Ad:

Cl
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Hop chat A5

A6-3 A6-4

Hop chat A7
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A9-1 A9-2

Trong chét hoat hoa quang hoc lai hexaarylbiimidazol theo séng ché, cac hop
chét nhu hop chit A1 va hop chat A2 c6 thé tdn tai mot minh, hodc c6 thé dugc sir dung

trong td hop ctia hai hogc nhiéu hon.

Trong 100 phan khéi lwgng ctia ché pham nhua nhay quang, chéit hoat hoa quang
hoc lai hexaarylbiimidazol theo sang ché t6t hon 1a 1-10 phan khéi lugng. Trong pham
vi ham luong nay, ché phim c6 thé thé hién tdt tinh twong hop hé thong va thuc hién
hoéa cling rat tbt.

Chét hoat héa quang hoc va/hodc chét 1am nhay khéc

Ché phim nhua nhay quang theo sang ché c6 thé ciing bao g0m céc chét hoat hoa

quang hoc va/hodc chét lam nhay khac, dé lam tang tinh twong hop, do nhay quang, va

do phan giai cia h¢ théng nhwa nhay quang thong qua hiéu tmg két hop/ hiép dong.
17
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Céc chat hoat hoa quang hoc va/hodc chit 1am nhay khac c6 thé bao gdm (nhung
khong bi gi6¢i han ¢) biimidazol, pyrazolin, keton thom, anthraquinon, benzoin va
benzoin alkyl ete, oxim este, triazin, triphenylamin, coumarin, thioxanthon, acridin, va
chét hoat hoa quang hoc khac da biét déi v6i ngudi ¢6 hiéu biét trung binh trong linh
vuc k¥ thuat nay. Cac chit hoat hoa quang hoc khéc co thé duoc st dung mdt minh hodc

trong t& hop ctia hai hodc nhidu hon.

Vi du la, hop chat biimidazol bao g6m: 2,2’-bis(o-clophenyl)-4,4°,5.5’-
tetraphenyl-diimidazol, 2,2°,5-tris(o-clophenyl)-4-(3,4-dimetoxyphenyl)-4°,5’-
diphenyl-1,1’-diimidazol, 2,2°,5-tris(2-flophenyl)-4-(3,4-dimetoxyphenyl)-4°,5’-
diphenyl-diimidazol, 2,2’-bis(2,4-diclophenyl)-4,4°,5,5’-tetraphenyl-diimidazol, 2,2°-
bis(2-flophenyl)-4-(o-clophenyl)-5-(3,4-dimetoxyphenyl)-4°,5°-diphenyl-diimidazol,
2,2°-bis(2-flophenyl)-4,4”,5,5 -tetraphenyl-diimidazol, 2,2’-bis(2-metoxyphenyl)-
4,4’ 5,5 -tetraphenyl-diimidazol, 2,2’-bis(2-clo-5-nitrophenyl)-4,4’-bis(3,4-
dimetoxyphenyl)-5,5’-bis(o-clophenyl)-diimidazol, ~ 2,2’-bis(2-clo-5-nitrophenyl)-4-
(3,4-dimetoxyphenyl)-5-(o-clophenyl)-4’,5’-diphenyl-diimidazol, 2,2°-bis(2,4-
diclophenyl)-4,4’-bis(3,4-dimetoxyphenyl)-5,5°-bis(o-clophenyl)-diimidazol, ~ 2-(2,4-
diclophenyl)-4-(3,4-dimetoxyphenyl)-2’,5-bis(o-clophenyl)-4°,5°-diphenyl-diimidazol,
2-(2,4-diclophenyl)-2’-(o-clophenyl)-4,4°,5,5’-tetraphenyl-diimidazol, ~ 2,2°-bis(2,4-
diclophenyl)-4,4°,5,5’-tetraphenyl-diimidazol, va chét twong tu cia n6. Cac hop chat

biimidazol nay c6 thé duoc st dung mot minh hogc trong td hop cda hai hoac nhiéu hon.

Vi du 13, hop chat pyrazolin bao gbom: 1-phenyl-3-(4-tert-butylstyryl)-5-(4-tert-
butylphenyl)pyrazolin,  1-phenyl-3-biphenyl-5-(4-tert-butylphenyl)pyrazolin,  (9)
trimetylol pyrazolin este dugc etoxylat hoa, (10) bisphenol A pyrazolin este dugc
etoxylat hoa, va chét tuong tu cua nd. Cac hop chét pyrazolin co thé duoc s dung mot

minh hodc trong t6 hop cta hai hodc nhidu hon.

Vi du la, hogp chit keton thom bao gém: axetophenon, 2,2-dimetoxy-2-
phenylaxetophenon, 2,2-dietoxy-2-phenylaxetophenon, 1,1-dicloaxetophenon,
benzophenon, 4-benzoyl diphenyl sulfua, 4-benzoyl-4’-metyl diphenyl sulfua, 4-
benzoyl-4’-etyl diphenyl sulfua, 4-benzoyl-4’-propyl diphenyl sulfua, 4,4’-
bis(dietylamino)benzophenon, 4-tolylthiobenzophenon, 2,4,6-trimetylbenzophenon, 4-
metylbenzophenon, 4,4’ -bis(dimetylamino)benzophenon, 4,4’-bis(metyl,

18
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etylamino)benzophenon, axetophenon dimetyl ketal, benzil dimetyl ketal, o,0’-
dimetylbenzil ketal, a,o-dietoxyaxetophenon, 2-hydroxy-2-metyl-1-phenylaxeton, 1-
hydroxyxyclohexylbenzophenon, 2-hydroxy-2-metyl-1-p-hydroxyetyl ete
phenylaxeton, 2-metyl 1-(4-metylthiophenyl)-2-morpholin 1-axeton, 2-benzyl-2-
dimetylamino-1-(4-morpholinphenyl) 1-butanon, phenylbis(2.4,6-
trimetylbenzoyl)phosphin  oxit, 2,4,6(trimetylbenzoyl)diphenylphosphin oxit, 2-
hydroxy-1-{3-[4-(2-hydroxy-2-metyl-propionyl))-phenyl]-1,1,3-trimetyl-inden-5-yl}-

2-metylaxeton, va 2-hydroxy-1-{1-[4-(2-hydroxy-2-metyl-propionyl))-phenyl]-1, 3, 3-
trimetyl-inden-5-yl}-2-metylaxeton, 1-(4-isopropylphenyl)-2-hydroxy-2-metylpropan-
1-on, 4-(2-hydroxyetoxy)-phenyl-(2-hydroxy-2-propyl)on, va chét twong tu ctia nd. Cac
hop chét keton thom nay c6 thé dugc st dung mot minh hodc trong td hop ctia hai hodc

nhiéu hon.

Vi du 13, hop chat anthraquinon bao gbdm: 2-phenylanthraquinon, 2,3-
diphenylanthraquinon, 1-cloanthraquinon, 2-metylanthraquinon, 2,3-
dimetylanthraquinon, 2-etylanthraxen-9,10-dietyl este, 1,2,3-trimetylanthraxen-9,10-
dioctyl este, 2-etylanthraxen-9,10-bis(4-clobutyric axit metyl este), 2-(3-((3-etyloxetan-
3-yl)metoxy)-3-oxopropyl)anthraxen-9,10-dietyl este, 9,10-dibutoxyanthraxen, 9,10-
dietoxy-2-etylanthraxen, 9,10-bis(3-clopropoxy)anthraxen, 9,10-bis(2-
hydroxyetylthio)anthraxen, 9,10-bis(3-hydroxy-1-propylthio)anthraxen, va chét tuong
tu. Dan xudt anthraquinon nay c6 thé dugc st dung mot minh hodc trong t6 hop cia hai

hodc nhiéu hon.

Vi du 13, hop chit benzoin va benzotrong alkyl ete bao gbm: benzoinmetyl ete,
benzoinetyl ete, benzoin phenyl ete, va chét twong tw. Céc hop chét benzoin va benzoin

alkyl ete nay co thé dugc str dung mot minh hodc trong td hop cta hai hoidc nhiéu hon.

Vi du 13, cac hop chat oxim este bao gbém: 1-(4-phenylthiophenyl)-n-octan-1,2-
dion-2-benzoic axit oxim este, 1-(6-(2-metylbenzoyl)-9-etylcarbazol-3-yl)-etan-1-on-
axetic axit oxim este, 1-(6-(2-metylbenzoyl)-9-etylcarbazol-3-yl)-butan-1-on-axetic
axit oxim este, 1-(6-(2-metylbenzoyl)-9-etylcarbazol-3-yl)-propan-1-on-axetic axit
oxim este, 1-(6-(2-metylbenzoyl)-9-etylcarbazol-3-yl)-1-xyclohexyl-metan-1-on-axetic
axit oxim este, 1-(6-(2-metylbenzoyl)-9-etylcarbazol-3-yl)-3-xyclopentyl-propan-1-on-
axetic axit oxim este, 1-(4-phenylthiophenyl)-(3-xyclopentyl)-propan-1,2-dion-2-
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benzoic axit oxim este, 1-(4-phenylthiophenyl)-(3-xyclohexyl)-propan-1,2-dion-2-
xyclohexylformic axit c¢c este, 1-(6-(2-metylbenzoyl)-9-etylcarbazol-3-yl)-(3-
xyclopentyl)-propan-1,2-dion-2-axetic axit oxim este, 1-(6-orthometylbenzoyl-9-
etylcarbazol-3-yl)-(3-xyclopentyl)-propan-1,2-dion-2-benzoic axit oxim este, 1-(4-
benzoyldiphenyl sulfua)-(3-xyclopentylaxeton)-1-oxim axetat, 1-(6-
orthometylbenzoyl-9-etylcarbazol-3-yl)-(3-xyclopentylaxeton)-1-oximxyclohexyl

format, 1-(4-benzoyldiphenyl sulfua)-(3-xyclopentylaxeton)-1-oximxyclohexyl format,
1-(6-orthometylbenzoyl-9-etylcarbazol-3-yl)-(3-xyclopentyl)-propan-1,2-dion-2-

orthometylbenzoic axit oxim este, 1-(4-phenylthiophenyl)-(3-xyclopentyl)-propan-1,2-
dion-2-xyclohexylformic axit oxim este, 1-(4-cc-diphenyl sulfua-4’-yl)-3-xyclopentyl-
propan-1-on-axetic axit oxim este, 1-(4-benzoyldiphenyl sulfua)-(3-xyclopentyl)-
propan-1,2-dion-2-oxim axetat, 1-(6-nitro-9-etylcarbazol-3-yl)-3-xyclohexyl-propan-1-
on-axetic axit oxim este, 1-(6-orthometylbenzoyl-9-etylcarbazol-3-yl)-3-xyclohexyl-
propan-1-on-axetic axit oxim este, 1-(6-CC-9-etylcarbazol-3-yl)-(3-xyclohexylaxeton)-
l-oxim axetat, 1-(6-furanfuroyl-9-etylcarbazol-3-yl)-(3-xyclopentylaxeton)-1-oxim
axetat, 1,4-diphenylpropan-1,3-dion-2-axetic axit oxim este, 1-(6-furoyl-9-etylcarbazol-
3-yl)-(3-xyclohexyl)-propan-1,2-dion-2-axetic axit oxim este, 1-(4-phenylthiophenyl)-
(3-xyclohexyl)-propan-1,2-dion-2-axetic ~ axit oxim este, 1-(6-furanfuroyl-9-
etylcarbazol-3-yl)-(3-xyclohexylaxeton)-1-oxim axetat, 1-(4-phenylthiophenyl)-(3-
xyclohexyl)-propan-1,2-dion-3-benzoic axit oxim este, 1-(6-thenoyl-9-etylcarbazol-3-
y1)-(3-xyclohexyl)-propan-1,2-dion-2-axetic axit oxim este, 2-((benzoyloxy)imino)-1-
phenylpropan-1-on, 1-phenyl-1,2-propandion-2-(oxoacetyl)oxim, 1-(4-
phenylthiophenyl)-2-(2-metylphenyl)-etan-1,2-dion-2-axetic axit oxim este, 1-(9,9-
dibutyl-7-nitrofluoren-2-yl)-3-xyclohexyl-propan-1-on-axetic axit oxim este, 1-(4-(4-
(thiophene-2-formyl)phenylthio)phenyl)-3-xyclopentylpropan-1,2-dion-2-axetic  axit
oxim este, 1-(9,9-dibutyl-2-yl)-3-xyclohexylpropylpropan-1,2-dion-2-axetic axit oxim
este,  1-(6-(2-(benzoyloxyimino)-3-xyclohexylpropyl-9-etylcarbazol-3-yl)octan-1,2-
dion-2-benzoic axit oxim este, 1-(7-nitro-9,9-diallylfluoren-2-yl)-1-(2-
metylphenyl)keton-axetic axit oxim este, 1-(6-(2-metylbenzoyl)-9-etylcarbazol-3-yl)-3-
xyclopentyl-propan-1-on-benzoic ~ axit oxim este, 1-(7-(2-metylbenzoyl)-9.9-
dibutylfluoren-2-y1)-3-xyclohexylpropan-1,2-dion-2-axetic axit oxim este, 1-(6-(furan-

2-formyl)-9-etylcarbazol-3-yl)-3-xyclohexylpropan-1,2-dion-2-etoxyformyl oxim este,
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va chit tuong tu ctia nd. Cac hop chét oxim este nay c6 thé duge str dung mot minh hodc

trong td hop cia hai hodc nhiéu hon.

Vi du 14, cac hop chét triazin bao gém: 2-(4-etylbiphenyl)-4,6-bis(triclometyl)-
1,3,5-triazin, 2-(3,4-metylenoxyphenyl)-4,6-bis(triclometyl)-1,3,5-triazin, axit 3-{4-
[2,4-bis(triclometyl)-s-triazin-6-yl]phenylthio } propionic, 1,1,1,3,3,3-hexafloisopropyl-
3-{4-[2,4-bis(triclometyl)-s-triazin-6-yl|phenylthio } propionat, etyl-2-{4-[2.,4-
bis(triclometyl)-s-triazin-6-yl]phenylthio } axetat, 2-etoxyetyl-2-{4-[2,4-
bis(triclometyl)-s-triazin-6-yl]phenylthio } axetat, xyclohexyl-2-{4-[2,4-
bis(triclometyl)-s-triazin-6-yl|phenylthio}axetat, benzyl-2-{4-[2.4-bis(triclometyl)-s-
triazin-6-yl]phenylthio } axetat, axit 3-{clo-4-[2,4-bis(triclometyl)-s-triazin-6-
yl]phenylthio } propionic, 3-{4-[2,4-bis(triclometyl)-s-triazin-6-
yl]phenylthio}propionamit,  2,4-bis(triclometyl)-6-p-metoxystyryl-s-triazin, ~ 2,4-
bis(triclometyl)-6-(1-p-dimetylaminophenyl)-1,3,-butadienyl-s-triazin, 2-triclometyl-4-
amino-6-p-metoxystyryl-s-triazin, va chat twong tu ctia n6. Cac hop chét triazin nay co
thé duoc st dung mdt minh hodc trong td hop cua hai hoac nhiéu hon.

Vi du 14, cac hop chat triphenylamin bao gém: N, N-bis-[4-(2-styryl-1-yl)-
phenyl]-N,N-bis(2-etyl-6metylphenyl)-1,1-diphenyl-4,4-diamin, N,N-bis-[4-(2-styryl-
1-y1)-4"-metylphenyl]-N,N-bis(2-etyl-6metylphenyl)-1,1-diphenyl-4,4-diamin, va chat
tuong tu cia no. Cac hop chét triphenylamin c¢6 thé dugc st dung mot minh hodc trong

t6 hop cua hai hodc nhiéu hon.

Vi du 13, céc hop chdt coumarin bao gém: 3,3’-carbonylbis(7-

dietylaminocoumarin), 3-benzoyl-7-dietylaminocoumarin, 3,3’-carbonylbis(7-
metoxycoumarin), 7-(dietylamino)-4-metylcoumarin, 3-(2-benzothiazole)-7-
(dietylamino)coumarin, 7-(dietylamino)-4-metyl-2H- 1-benzopyran-2-on(7-

(dietylamino)-4-metylcoumarin), 3-benzoyl-7-metoxycoumarin, va chét tuong tu cua
n6. Cac hop chét coumarin c6 thé dugc sir dung mdt minh hodc trong t6 hop ctia hai

hodc nhiéu hon.

Vidula, cac hop chét thioxanthon bao gém: thioxanthon, 2,4-dimetylthioxanthon,
2.4-dietylthioxanthon,  2,4-diisopropylthioxanthon,  2-clothioxanthon, 1-clo-4-

propoxythioxanthon, isopropylthioxanthon, diisopropylthioxanthon, va chét tuong tu.
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Cac hop chét thioxanthon c6 thé dugc st dung mdt minh hodc trong tb hop cta hai hoac

nhiéu hon.

Vi du 13, cac hop chat acridin bao gdm: 9-phenylacridin, 9-p-metylphenylacridin,
9-m-metylphenylacridin, ~ 9-o-clophenylacridin, ~ 9-orthoflophenylacridin,  [4-(9-
acridinyl)phenoxy] axetat cua 2-etyl-2-(hydroxymetyl)-1,3-propandiol ete xycloetan ete
(tire 1a, PAD107, duoc san xuat béi CHANGZHOU TRONLY NEW ELECTRONIC
MATERIALS CO., LTD.), 1,7-bis(9-acridinyl)heptan, 9-etylacridin,  9-(4-
bromophenyl)acridin, 9-(3-clophenyl)acridin, 1,7-bis(9-acridin)heptan, 1,5-bis(9-
acridinpentane), 1,3-bis(9-acridin)propan, va chét twong tu ctia n6. Cac hop chét acridin

nay c6 thé dugc st dung mét minh hodc trong t0 hop cta hai hodc nhiéu hon.

Tét hon 14, trong 100 phan khoi lugng cia ché pham nhya nhay quang, ham luong
clia chit hoat hoa quang hoc va/hodc chéat 1am nhay khac khong nhiéu hon 8 phan khoi

lugng.
Chét phu trg

Ngoai cac thanh phan dugc dé cap bén trén, tuy y, ché pham nhya nhay quang
theo sang ché c6 thé bao gbdm hon nita lugng thich hop cta cac chét phu trg khac néu
can. Vi du 13, chét phu trg co thé 1a chit mau (nhu xanh malachit), chit sinh mau nhe
(nhu tribromophenyl sulfon, tim tinh thé khong mau), thudc nhudm, chit don, chét déo

hoa, chét on dinh, chét trg phu, chét thic déy dd khuon, v.v..

Vi du 13, chit mau, thudc nhudm va chit sinh mau nhe duge dé cap bén trén co
thé 1a: thudc nhudm hiru co nhu tris(4-dimetylaminophenyl)metan, tris(4-dimetylamino-
2metylphenyl)metan, chit mau fluoran, toluensulfonic axit monohydrat, Basic Fuchsin,
phtaloxyanin nhu xanh phtaloxyanin va xanh da troi phtaloxyanin, auramin bazo,
parafuchsin, tim tinh thé, metyl da cam, xanh da trdi nile 2B, xanh da troi victoria, xanh
malachit, xanh kim cuong, xanh da troi co ban 20, Brilliant Green, Eosin, Etyl Violet,
Erythrosine Natri B, Metyl Green, phenolphtalein, alizarin do S, thymolphtalein, tim
metyl 2B, quinadin do6, thach natri bengal mau hoa héng, mitaniel vang,
thymolsulfophtalein, xylenol xanh da troi, metyl da cam, da cam IV, dithizon, 2,7-
diclofluorescein, parametyl dé, congo do, benzopurpurin 4B, a-naphtyl do, phenaxetin,

tim metyl, xanh da troi tinh khiét victoria BOH, rhodamin 6G, diphenylamin,
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dibenzylanilin, triphenylamin, dietylanilin, diphenyl-p-phenylendiamin, p-toluidin,
benzotriazol, metyl benzotriazol, 4,4’-biphenyldiamin, o-cloanilin, tim tinh thé tréng,
xanh malachit tring, anilin tring, tim metyl tring, va chat mau dua trén azo, cling nhu
thudc nhudm vé co nhu titan dioxit, v.v.. Xét vé do tuong phan tbt, tot hon 1a dé su dung
tris(4-dimetylaminophenyl)metan (trc 1a, tim tinh thé leuco, LCV). Cac chit mau, thubc
nhudm, va chét sinh mau nhe nay co thé duoc str dung mot minh hodc trong td hop cua

hai hodc nhiéu hon.

Vi du 13, chat don dugc dé cip bén trén co thé 1a: chat don nhu silic, alumin, talc,
canxi cacbonat, va bari sulfat (ngoai trir thuoc nhudm vo co duge dé cap bén trén), v.v..

Chét don c6 thé dugc sir dung mdt minh hodc trong td hop cta hai hodc nhiéu hon.

Vi du 13, chat déo hoa duge dé cap bén trén co thé 1a: phtalat nhu dibutyl phtalat,
diheptyl phtalat, dioctyl phtalat, va diallyl phtalat; glycol este nhu trietylen glycol
diaxetat va tetraetylen glycol diaxetat; sulfonamit nhu p-toluensulfonamit,
benzensulfonamit, va n-butylbenzensulfonamit; triphenyl phosphat, trimetyl phosphat,
trietyl phosphat, triphenyl phosphat, tritolyl phosphat, trixylyl phosphat, tolyl diphenyl
phosphat, trixylyl phosphat, 2-naphtyl diphenyl phosphat, tolyl di-2,6-xylyl phosphat,
phosphat thom ¢o dic, tris(clopropyl) phosphat, tris(tribromo-neopentyl) phosphat,
phosphat ¢d dic bao gdbm halogen, trietylen glycol dicaprylat, trietylen glycol di(2-
etylhexanoat), tetraetylen glycol diheptanoat, dietyl sebacat, dibutyl suberat, tris(2-
etyletyl)  phosphat, Brij 30  [Ci2Has(OCH2CH2)4OH], va  Brij 35
[C12Has(OCH2CH2)200H], v.v.. Chét déo héa c6 thé duge str dung mdt minh hodc trong

to hgp cua hai hodc nhiéu hon.

Vi du 14, chat én dinh duge dé cap bén trén co thé 1a: hydroquinon, 1,4,4-trimetyl-
diazobixyclo(3,2,2)-non-2-en-2,3-dioxit, 1-phenyl-3-pyrazolidinon, p-metoxyphenol,
alkyl va hydroquinon va quinon dugc thé bai aryl, tert-butylcatechol, 1,2,3-benzentriol,
dong resinat, naphtylamin, B-naphtol, dong (I) clorua, 2,6-di-tert-butyl-p-cresol,
phenothiazin, pyridin, nitrobenzen, dinitrobenzen, p-toluquinon, va chloranil, v.v.. Chat

dn dinh c6 thé duogc sir dung mdt minh hodc trong td hop cua hai hoac nhiéu hon.

Can nhic vé d6 an toan va do linh hoat, chét tro phu dugce dé cap bén trén ¢o thé

la: axeton, metanol, ruou metyl, ruou etyl, rugu isopropyl, metyl etyl keton, propylen
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glycol monomety] ete axetat, etyl lactat, xyclohexanon, y-butyrolacton, diclometan, v.v..

Chét tro phu co thé dugc st dung mot minh hodc trong td hop ctia hai hodc nhiéu hon.

Vi du 13, dbi voi chét thuc diy do khudn duge dé cap bén trén, cac vi du 6 thé
1a: axit benzensulfonic, axit toluensulfonic, axit xylensulfonic, axit phenolsulfonic, axit
alkyl (nhu metyl, propyl, heptyl, octyl, dexyl, dodexyl) benzen sulfonic, v.v.. Chét thiic

déy do khuon ¢6 thé duge st dung mot minh hodc trong tb hop cia hai hodc nhiéu hon.

Tét hon 13, trong 100 phan khéi lwong cia ché phdm nhwra nhay quang, ham luong

ctia chat phu tro khong nhidu hon 10 phan khéi lugng.
Viéc st dung

Ché pham nhua nhay quang theo sang ché c¢6 thé duoc dicu che thanh mang kho
(tc 13, tim mong nhua nhay quang), va dugc st dung dé san xuat bang mach in, mau
bao vé, mau dan dién, khung dan dién, ong soi ban dan, dé tao thanh cdc mau can trén

cac chit nén khac nhau thong qua cac quy trinh khac nhau.

Ché pham nhya nhay quang theo sang ché ciing ¢6 thé duge phu lén chét nén
tuong ung trong mdi budc san xuét trong (mg bang 16p pht mang wét, nghia 14, ap dung
lam mang w6t dbi voi viée tao ra bang mach in, miu bao vé, mu dan dién, khung dan
dién, va éng soi ban din, dé tao thanh cic mau can trén céc chét nén khac nhau thong

qua cac quy trinh khac nhau.
St dung mang kho

Mang kho theo sang ché (ttrc 13, tAm mong nhua nhay quang) bao gdm: 16p nhura
nhay quang duoc tao thanh ché phdm nhua nhay quang va 16p nén do 16p nhua nhay

quang.

Thong thuong, diéu ché mang kho bao gdm: phu ché pham nhuya nhay quang 1én
bé d& va lam kho bé dé tao thanh 16p nhya nhay quang; tiy ¥, dan mang phu (16p bao
vé) khi cin. Tt hon 13, diéu kién 1am kho 1a 1am kho ¢ nhiét do 60-100°C trong 0,5-15
phut. Do day cia 16p nhya nhay quang t6t hon 13 5-95 pm, tot hon nita 1a 10-50 pm, tot
hon nita 12 15-30 pm. Néu do day cta 16p nhwa nhay quang la nhé hon 5 pm, do cach
dién kém, va néu d6 day ctia 16p nhya nhay quang vuot qua 95um, do phén giai ¢o thé

kém.
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Cac vi du cu thé c6 thé 13 cac loai khac nhau cia mang déo, nhu polyetylen
terephtalat, polyetylen naphtalat, polypropylen, polyetylen, xenluloza axetat, polyalkyl
methacrylat, methacrylat copolyme, polyvinyl clorua, polyruou vinylic, polycacbonat,
polystyren, xenlophan, vinyl clorua copolyme, polyamit, polyimit, vinyl clorua-vinyl
axetat copolyme, polytetrafloetylen, polytrifloetylen, va chét tuong tu cia n6 lam bé do.
Ngoai ra, vat liéu composit gém hai hodc nhiéu hon vét liéu nhu duogc dé cap bén trén
ciing ¢6 thé duge st dung. Tét hon 1a dé str dung polyetylen terephtalat c6 do truyén

sang rat tét. PO day ctia bé do t6t hon 1a 5-150 pwm, va tot hon nita 1a 10-50 pm.

Lép phu cua ché pham nhya nhay quang khong bi gi6i han cu thé. Vi dy, céc
phuong phap thong thuong nhu son phun, 16p 16t 1an, 16p 16t quay, 16p 16t ranh, 16p lot
nén, 16p 16t man, 16p 16t chit mau, 16p 16t day, 16p 16t ludi, 16p 1ot 1an, 16p 16t dao, son

phun, va 16p 16t nhing ¢6 thé duoc st dung.

Hon nita, sang ché dé xuét viéc st dung mang kho duoc dé cép bén trén trong

san xuat bang mach in, bao gdm:

(1) Quy trinh can moéng: can mong tdm moéng nhwa nhay quang 1én tam mong

duoc phit ddng hodc chit nén déo;

(2) Quy trinh phoi sang: phoi sang 16p nhya nhay quang trong tdm mong nhua
nhay quang bang cach chiéu xa anh sang c6 hoat tinh & dang anh dé thuc hién quang

héa cirng cta vi tri duge photi sang;

(3) Quy trinh hién hinh: loai b6 vi trf khong dugc phoi sdng cta 16p nhya nhay

quang su dung chét hién hinh, dé tao thanh mau bao vé;

(4) Mau dan dién quy trinh hinh thanh: khic hodc ma phén ctia bé mit cta tim

moéng duoc phii dong hodc chét nén déo khong dugc phil bing mau bao vé;

(5) Quy trinh tach ra: tich mau bao vé ra khoi tdm mong duoc phi dong hoic

chat nén déo.

Hon nira, sang ché d& cap dén viéc str dung mang kho trong san xuét mau bao vé
dugc dé cép bén trén, bao gdm quy trinh can méng, quy trinh phoi sang, va quy trinh
hién hinh nhu dugc md ta bén trén, v6i ngoai trir réng tAm mong nhua nhay quang co
thé duge can mong 1én céc chat nén khéac nhau cta vat liéu khac nhau trong quy trinh

can mong.
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Hon niva, sang ché dé cap dén viéc st dung mang kho dugc dé cap bén trén trong
san xudt mau dan dién, bao gdm quy trinh can méng, quy trinh phoi sang, quy trinh hién
hinh, v mau dan dién quy trinh hinh thanh nhu duge md ta bén trén, véi ngoai trir 1a
can moéng tim moéng nhya nhay quang 1én 14 kim loai hodc tAm cach nhiét trang kim loai

trong quy trinh can mong.

Hon niva, sang ché dé cap dén viéc st dung mang khd duoc dé cap bén trén trong
san xuét khung dan dién, bao gdm quy trinh cian méng, quy trinh phoi sang, quy trinh
hién hinh, va mau dan dién quy trinh hinh thanh nhu dugc mo ta bén trén, voi ngoai trix
1a can moéng tAm moéng nhua nhay quang 1én 14 kim loai trong quy trinh can moéng, va

khic phin khong duoc phii bing miu bao vé trong mau dan dién quy trinh hinh thanh.

Hon nita, sang ché dé cép dén viéc st dung mang kho duoc dé cap bén trén trong
san xuét ng soi ban dan, bao gdm quy trinh can méng, quy trinh phoi sang, quy trinh
hién hinh, va mau dan dién quy trinh hinh thanh nhu dugc md ta bén trén, véi ngoai trix
1a can méng tim mong nhya nhay quang 1én mit phién v6i mach tich hop quy mé 16n
trong quy trinh c4n moéng, va ma phan khong duge phit bang mau bao vé trong mau dan

dién quy trinh hinh thanh.
Str dung mang w6t

Ché phdm nhua nhay quang theo séng ché ¢6 thé dugc phu truc tiép 1én chét nén
bing phuong phap mang uét, can dugc st dung trong san xuét bang mach in, mau bao

vé, mau dan dién, khung dan dién, ong soi ban dan, v.v..

Khong bi gidi han, ché phdm nhyra nhay quang c6 thé dwoc phu 1én chat nén bang
phuong phép thong thuong nhu 16p 16t lan, son dao, son phun, va 16p ma nhing, va
dugc 1am kho dé tao thanh 16p nhua nhay quang.

Sau khi 16p nhya nhay quang dugc tao thanh trén chét nén, cac quy trinh sau do
nhu quy trinh phoi sang, quy trinh hién hinh, mau dan dién quy trinh hinh thanh, va quy
trinh tach ra, tAt ca c6 thé duge thuc hién bang cach tham chiéu dén phuong phap trong

ung dung mang kho.
Céc budc tao quy trinh

Trong quy trinh phoi séng, cac vi du v& viée phoi sang c6 thé bao gom phuong

phép phoi sang mat na (phwong phép trong do mau mit na c6 dién tich 4m hodc duong
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ctia mau day dién phat ra 4nh sang c6 hoat tinh ¢ dang anh), va phuong phéap phoi sang
hinh chiéu. Phuong phap phoi sang ban vé truc tiép trong d6 anh sdng c6 hoat tinh dugc
chiéu xa ¢ dang anh (nhu phuong phap phoi sang tao anh truc tiép bang laze va phuong
phép phoi sang tao quang s0) ciing ¢6 thé dugc str dung, Dbi v6i ngudn sang cia anh
sang c6 hoat tinh, ngudn sang duoc biét 18 ¢ thé duge st dung, vi du ngudn sang phét
ra tia cuc tim hiéu qua nhu dén hd quang than, dén hd hoi thiiy ngén, dén bao ap suét
cuc cao, dén bao ap suét cao, dén xenon, laze khi nhu argon laze, laze ran nhu laze YAG,
laze ban dan, va laze xanh da troi-tim dua trén gali nitrit. Ngoai ra, ngudn sang phat ra
anh sang nhin thay, nhu chiéu roi dé chup anh va dén huynh quang, cling c6 thé dugc

st dung.

D6i v6i ché pham nhya nhay quang theo sang ché, loai nguon sang cua anh sang

¢6 hoat tinh khong bi gi6i han cu thé, va luong phoi sang tét hon 1a 10-1000 mJ/cm?.

Trong quy trinh hién hinh, vi tri khdng dugc phoi sang cua l6p nhya nhay quang
duoc loai bo bing chét hién hinh. Khi 12 16p nén trén 16p nhua nhay quang, bé do c6 thé
duoc loai bd dau tién béng cach st dung kim tubt tw dong hodc tuong tu, va sau do vi
tri khong dugc phoi sdng co thé duoc loai bo st dung chit hién hinh nhu dung dich nuée
kiém, chét hién hinh chira nude, hodc dung mdi hiru co. Céac vi du vé dung dich nudc
kidm c6 thé 1a 0,1-5% khéi luong dung dich natri cacbonat, 0,1-5% khdi lugng dung
dich kali cacbonat, 0,1-5% khéi lugng dung dich natri hydroxit, v.v.. Gié tri pH t6t hon
12 9-11. Chét hoat dong bé mat, chit khir bot, dung mdi hitu co, va tuong tu cling ¢ thé
dugc bd sung vao dung dich nudce kiém. Phuong phap hién hinh c6 thé 1a cac phuong

phép thong thudng nhu ngam, phun, va lam sach.

Trong quy trinh khic, mAu can quang (tac 13, mau bao vé) dugc tao thanh trén
chét nén duoc str dung 1am mit na, dé khic va loai bd 16p dan dién khong duoc phu cia
chét nén dé tao thanh mach, do d¢ tao thanh mAu dan dién. Phuong phéap ddi véi quy
trinh khic c¢6 thé dugc chon theo 16p dan dién dugc loai bo. Vi dy, vi du vé dung dich
khic co thé bao gdbm dung dich ddng oxit, dung dich sit oxit, dung dich khac kiém, va

dung dich khéc dua trén hydro peroxit.

Trong quy trinh ma, mau can quang dugc tao thanh trén chit nén duoc str dung
lam mat na, dé ma déng, hop kim han, va tuong tu 1én tAm cach dién khong duoc bao

phu cua chét nén d@é hinh thanh mach. Sau quy trinh ma, mau cén quang dugc loai bo e
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tao thanh mau dan dién. Phuong phap duoc st dung trong quy trinh ma c6 thé 1a quy
trinh x1r Iy ma dién hodc xir Iy ma hoa hoc, va xur Iy ma hoéa hoc 1a dugc uvu tién. Cac vi
du vé& ma hoa hoc c6 thé bao gém: ma déng nhu ma déng sulfat va ma déng
pyrophosphat, ma chit han nhu ma chét han ¢ thit cao, ma nickel nhu ma bé Watt
(nickel sulfat-nickel clorua) va ma nickel sulfamat, va ma vang nhu ma vang cing va

ma vang mém.

Su loai bé ctia mau can quang c6 thé 1a dung dich chtra nudc 1a nhiéu kiém hon
dung dich nude kiém duge st dung trong quy trinh hién hinh. Déi vé6i vi du ctia dung
dich nuéc kidm manh, vi dyu, 1-10% khdi luong dung dich nudc natri hydroxit cé thé
duogc st dung.

M6 ti vin tit cac hinh vé
Fig. 1 12 sdc ky léng hiéu ning cao ctia hop chat al.
Fig. 2 12 quang ph ciu trac cia T1 thu dugce bang nhiéu xa don tinh thé.

Fig. 3 14 so sanh ctia cac két qua thir nghiém do nhay quang clia cac hop chét al,

a2, a3, a8, a9, va al0.
MO ta chi tiét sang ché
O duéi day, sang ché s& duge md ta chi tiét hon nita bang cach tham chiéu dén
cac vi du cu thé, nhung khong duoc hiéu 1a gidi han pham vi bao ho theo sang ché.
1. Chét hoat hoa quang hoc lai hexaarylbiimidazol
1.1. Biéu ché chéit hoat héa quang hoc lai hexaarylbiimidazol al

Dudi su bao vé cua nito, 31,8 g 2-(o-clophenyl)-4,5-diphenyl-imidazol (M1),
51,3 g 2,5-bis(o-clophenyl)-4-(4,5-dimetoxyphenyl)-imidazol (M2), 4,2 g 30% xut long,
4,0 g tetrabutylamoni bromua, va 300 g toluen dugc bd sung vao binh 4 ¢6 1L, dugce gia
nhiét va duogc khuéy. O nhiét dd 60-65°C, 85 g natri hypochlorit (11% dung dich nuéc)
duoc bd sung nhé giot. Sau khi hoan thanh viéc bd sung nho giot, phan Ung duoc thuc
hién trong didu kién bao quan nhiét. Viéc léy mau duoc thuc hién bémg HPLC dbi véi
déi chung trung tam, cho dén khi ca M1 va M2 déu nho hon 1%. Khi phan tng duoc
hoan thanh, bao quan nhiét dugce dung lai.

Sau khi phan ung dudi diéu kién bao quan nhiét dugc hoan thanh, n6 dugc ria
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bbn 14n bang 100 g nude tinh khiét, va sau d6 16p nude duge chiét bang 20 g toluen mot
1an. Lép hitu co duoc chung cit duéi didu kién ap suét giam. 70 g metanol dugc bd sung
vao vat liéu thu duoc béng cach chung cat, duoc gia nhiét, va duoc khuéy, cho dén khi
dung dich trong. Sau d6 dung dich trong duoc bd sung nhé giot vao dung dich tai két
tinh tao thanh 30 g metanol va 50 g nudc tinh khiét. Sau khi hoan thanh viéc b sung
nho giot, hdn hop duoc loc, dugc rira, va duge lam kho, dé thu duoc 79,1 g san phém

al.
San phdm duge phan tich sir dung sic ky 16ng hiéu ning cao.

Fig. 1 1a sic ky 16ng hiéu ning cao cua san pham al. Két qua phan tich thé hién
rang, tong ham lugng cua pic san phdm ddi v6i 4 vi tri gan 1°-2, 2-3°, 1-2°, va 2>-3 1a

92,5%.

San pham al 12 hdn hgp chita hai monoimidazol khéac nhau (cu thé 1a M1 va M2)
thu duoc thong qua tu lién két va lién két twong hd, bao gdm T1, T2, va T3. Dé xac minh
chinh x4c céu tric va ché phém cda san phém, cac thanh phﬁn al-1,al-2, va al-3 dugc

xac minh va phan tich twong Ung.

Béng cach tu lién két, k¥ thuét sic ky cot, va tach sic ky ddi véi monoimidazol,

T1, T2, va T3 tinh khiét thu dugc va cac ciu trac cua chung duoc xac nhan tuong ung.

Mic di T1 chi ¢6 1 pic trong sic ky 1éng, ¢6 hai pic trong nhiéu xa tinh thé don
(xem Fig. 2). Két hop véi dic diém cu trac, co thé dugc xac dinh rang san phdm chinh
ctia viée lién két hai monoimidazol 1a hdn hop trong d6 N bao gdém hydro trén mot
imidazol duoc két nbi véi C 1én vi tri 2 ctia imidazol khéc. Do d6, céu tric cia T1 dé

cap dén 1-2° va 2°-3 vi tri gén dugc mo ta trong sang ché.

Imidazol dé tdng hop T1 1a M1, 14 imidazol déi xtng. Do dé, 1-2° va 2’-3 thu
duoc bing cach lién két twong tur v& tinh phén cuc, va kho dé tach thong qua sac ky long.
Hon nita, do cdu tric ddi xtng ciia M1, dbi véi cdu triic clia san phim thu duoc bang
cach tu lién két, cac cAu tric cia 1-2° va 1°-2 1a tuong tu, va céc cAu truc cta 2°-3 va 3-
2’ la cling tuong tu. Vi vay, céu trac chinh cua T1 14 san phim cta vi trf gan 1-2” va 3-
2’. Cong thuc cAu tao dugc hién thi nhu sau, lan luot 1a. T1-1: 2,2°-bis(o-clophenyl)-
4,4°,5,5 -tetraphenyl-1,2’-diimidazol, va TI1-2:  2,2’-bis(o-clophenyl)-4,4°,5,5’-
tetraphenyl-2’,3-diimidazol:
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T1-1 T1-2

Tuong tu, T2 tinh khiét thu dugc bang cach tich duge phan tich. Céu triic chinh
la san phém cua 4 vi tri gén. LCMS duoc thuc hién dé x4c nhan céu trac. Béng phén
mém di kém v6i thiét bi, pic manh phan tir 849 va 850 dugc thu trong phan tich khoi
phé. Khéi lugng phan tir cta san pham 12 848, phu hop v6i T+1 va T+2. Dugc chimg
minh ring bon san pham nay c6 céc chu tric tuong tu va khéi luong phan tit trong tu.
Monoimidazol M2 dé téng hop T2 1a imidazol bét d6i xtmg. M2 ¢6 hai cAu hinh, tac 13,
M2-1 va M2-2, nhu duoc thé hién bén dudi:

BLAR
Bk

T2 dugc tbng hop bang cich két hop monoimidazol bat dbi xang. V& mit 1y
thuyét, c6 8 cAu tric chinh dugce gin bang cic vi tri gan 1-2 va 2-3, nhung d6i voi
monoimidazol tu lién két, cac cAu tric 1-2° va 1°-2 1 tuong tu, va 2°-3 va 3-2° cling la
twong tu. Do do, dbi vai T2, c6 4 cAu truc chinh duoc dinh kém vi tri gén 1-2va2-3,va

ché pham cua chung nhu sau:

T2-1:2,2°,5,5 ’-tetra(o-clophenyl)-4,4’-bis(3,4-dimet0xyphenyl)-2’,3-diimidazol,
T2-2: 2,2’,4,5’-tetra(o-clophenyl)-4’,5-bis(3,4-dimetoxyphenyl)-1,2’-diimidazol, T2-3:
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2,2°,5,5 -tetra(o-clophenyl)-4,4’-bis(3,4-dimetoxyphenyl)-1,2’-diimidazol, T2-4:

2.2’ 4,5 -tetra(o-clophenyl)-4’,5-bis(3,4-dimetoxyphenyl)-2°,3-diimidazol. = Cac chu

trac dugc hién thi bén duéi:

Sagelaga®

=’ Cl ) 4 5
Cl l}\l N 3N N Cl
2' 2 2 ! !
'N /N3 Cl cl N /N3
cl \ 1 al \5 y
8
) A
O—
T2-1

T2-3 T2-4

T3 duoc téng hop bang lién két twong hd ctia M1 va M2. Céu trac chinh cta T3
tinh khiét thu dugc bang céch tach trong sdc ky 16ng 1a san pham cua 4 vi tri gan. LCMS
duoc thue hién dé x4c nhén cdu tric. Bing phan mém di kém v6i thiét bi, cac pic ménh
phan t 755 va 756 dugc thu trong phén tich phd khéi. Khéi lugng phan tit cia sin pham
1a 754, pht hop v6i T+1 va T+2. Buge chirng minh rang bdn san phdm c6 cdu triic trong
tur va khéi luong phan tit twong tw. T3 thu dugc thong qua lién két imidazol M1 déi ximg
va imidazol M2 bt dbi xung, va c6 bon cAu trc chinh cua vi tri gan 1-2 va 2-3. Ché

pham la nhu sau:
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T3-1: 2,2’ ,5-tris(o-clophenyl)-4-(3,4-dimetoxyphenyl)-4°,5°-diphenyl-1,2"-
diimidazol, T3-2: 2,2°,5-tris(o-clophenyl)-4-(3,4-dimetoxyphenyl)-4°,5’-diphenyl-2’,3-
diimidazol, T3-3: 2,2’,5-tris(o-clophenyl)-4-(3,4-dimetoxyphenyl)-4°,5’-diphenyl-2,3’-
diimidazol, T3-4: 2,2’ 5-tris(o-clophenyl)-4-(3,4-dimetoxyphenyl)-4°,5’-diphenyl-1°,2-

diimidazol. Céng thirc cau tao 12 nhu sau:

- | cl cL—N z
'NT N3 'NT N3 A~
?\ /<4‘ ?\ /44, |
s' 5' \
T3-1 T3-2

Ay )
4 Cl 5
?\C '3\]/ \N 1 4/ \N 1 ¢ Cl

. z ) :
l'N/ N d CI - Cl 'N \NT
4 4
T S
T3-3 T3-4

Dua trén viéc phan tich thir nghiém bén trén, duoc xdc dinh réng san phém al
gdbm T1 (T1-1, T1-2), T2 (T2-1, T2-2, T2-3, T2-4), va T3 (T3-1, T3-2, T3-3, T3-4),
trong d6 ham lugng cua hop chét biimidazol gdm 4 vi tri gin 1°-2, 2-3°, 1-2°, va 2°-3
trong al 14 92,5%.

1.2. Piéu ché a2-al0
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a2-al0 dugc diéu ché riéng, va cac diéu kién cua mdi san pham dugc thé hién

trong bang 1 bén dudi.

Béang 1
Thanh =} o1 | Thanh phin cy thé Do hoa tan
phan trong butanon
Ham luong cua hop chét biimidazol gdm 4 vi tri
al |gan 1°-2, 2-3°, 1-2°, va 2’-3 (gom T1, T2, va T3) | 154%
trong al 1a 92,5%
Ham luong cta hop chét biimidazol gom 4 vi tri
a2 |gan -2, 2-3°, 1-2°, va 2°-3 (gom T1, T2, va T3) | 142%
trong a2 1a 95,6%
Ham luong cta hop chét biimidazol gdm 4 vi tri
a3 | gin 1°-2, 2-3°, 1-2°, va 2°-3 (gom T1, T2, va T3) | 138%
trong a3 1a 98,3%
ad Gom T1, T2-3, va T3, voi ham luong trong a4 1a 9.8%
95,2%
25 Gom T1, T2, va T3-4, v&i ham lugng trong a5 la 11.2%
. 95,8%
Chat hoat T2-3 la thanh phan chinh, v6i ham lugng trong a6 .
hoa quang a6 13 94,5% 1,6%
hoc HABI ;
oc T3-4 1a thanh phan chinh, véi ham luong trong a7 o
71 1296,3% 8.4%
Ham luong cta hop chat biimidazol gbm 4 vi tri
a8 gan 1°-2, 2-3°, 1-2°, va 2’- 3 (gébm T1, T2, va T3) 111.7%
trong a8 la 88,5%, trong do tap chét ¢ cac vi tri A
gdn ngoai 4 vi tri gan bén trén
Ham luong cua hop chét biimidazol gom 4 vi tri
29 gan 1°-2, 2-3°, 1-2°, va 2°-3 (gdm T1, T2, va T3) 105.3%
trong a9 la 83,0%, trong d6 tap chét ¢ cac vi tri e
gdn ngoai 4 vi tri gdn bén trén
Ham luong cta hop chét biimidazol gébm 4 vi tri
410 gn 1°-2, 2-3°, 1-2°, Va2’3(gomT1 T2, va T3) 95,89/
trong al0 1a 76,1%, trong do tap chét c6 céc vi tri e
gan ngoai 4 vi tri gén bén trén

Tir s6 liéu d9 hoa tan trong bang néu trén, c6 thé thay rang, do hoa tan cia HABI
tinh khiét (a6 va a7) vdi céu trac don 1a rit kém, va do hoa tan co thé khong duoc cai
thién ngay ca khi n6 duge tron voi HABI khac (a4 va a5). Chi khi trong chét hoat hoa
quang hoc lai HABI theo sang ché ¢6 4 vi tri gin tai thoi diém c6 chu tric v6i cac phan

ttr thé tuwong tu, do hoa tan t6i wu thé hién trong sang ché c6 thé dat dugc.
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1.3. Thir nghiém do nhay quang

Vi rat kho dé kiém tra d6 nhay quang do do hoa tan kém ctia T2-3 hodc T3-4 tinh
khiét, chi sb liéu do nhay quang cua al, a2, a3, a8, a9, va al0 dugc thir nghiém.

Theo ché phdm thé hién trong 2, ché phim nhua nhay quang cta cc vi dy so
sanh 1-6 duoc diéu ché, dé kiém tra do nhay quang. Pon vi dbi vai lidu lwgng ctia mdi

chét trong trong bang 13 g.

Bang 2
Thanh phan | Vi du so sanh
1 2 3 4 5 6
TMPTA 7,10770 | 7,10770 |7,10770 |7,10770 | 7,10770 | 7,10770
NPG 0,00180 | 0,00180 |0,00180 |0,00180 |0,00180 |0,00180
PGMEA 2,84310 |2,84310 |2,84310 |2,84310 |2,84310 |2,84310
al 0,04734
a2 0,04734
a3 0,04734
a8 0,04734
a9 0,04734
al0 0,04734

Trong bang 1 néu trén, TMPTA dugc mua tir Tianjin Beilian Fine Chemicals
Development Co., Ltd., NPG dugc mua tir Shenzhen Pengshunxing Technology Co.,
Ltd., va PGMEA duoc mua tir Jinan Huifengda Chemical Co., Ltd..

Cac mau duogc diéu ché theo ché pham néu trén. Sau khi trén déu, 1,0 mg mau
duoc trai trén day ctia ndi nung, va sau d6 dua vao than 10 nhiét luong ke quét vi sai

(mdu: DSC8000, nha san xuat: PerkinElmer) dé kiém tra.

Gia tri pic dai dién cho sy téa nhiét t6i da (mw/mg). Tda nhiét cang 16n, dd nhay
quang cang cao. D9 dbc dai dién cho ty 1¢ hoa cimg. Do dbc cang nho, do nhay quang

cang cao.

Céc két qua duoc thé hién trong Fig. 3. Céc két qua thir nghiém do nhay quang
12 nhu sau: al0 (76,1%) < a9 (83,0%) ~ a8 (88,5%) < al (92,5%) = a2 (95,6%) = a3
(98,3). Puoc xac nhan hon nira rang, tong khdi lugng ctia hop chat biimidazol gém 4 vi
tri gén 1°-2, 2-37, 1-2°, va 2°-3 trong chét hoat héa quang hoc lai s& anh hudng do nhay
quang. Khi ham lugng cao hon 92%, do nhay quang duoc cai thién.

1.4. Didu ché all
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Duéi su bao vé cua nito, 50 g 2-(4-clophenyl)-5-(6-clophenyl)-4-(3,4-
dimetoxyphenyl)-imidazol (M3), 51 g 2,5-bis(o-clophenyl)-4-(3,4-dimetoxyphenyl)-
imidazol (M2), 5,6 g 30% xut 16ng, 4,0 g tetrabutylamoni bromua, va 300 g toluen duoc
bd sung vao binh 4 ¢ 1L, duoc gia nhiét va dugc khuéy. O nhiét d6 60-65°C, 90 g natri
hypochlorit (11% dung dich nuéc) duoc bd sung nhé giot. Sau khi hoan thanh viéc bd
sung nhoé giot, phan tng dugc thuc hién trong didu kién bao quan nhiét. Viéc lay méu
duoc thye hién bang HPLC dbi v6i dbi chung trung tim, cho dén khi ca M2 va M3 déu

nho hon 1%. Khi phan tng dugc hoan thanh, bao quan nhiét dugc dung lai.

Sau khi phan tung dudi didu kién bao quan nhiét dugc hoan thanh, né duge rira
bbn 1an bang 100 g nude tinh khiét, va sau dé 16p nudce duge chiét bang 20 g toluen mot
1an. Lép hitu co dugc chung cét dudi diéu kién 4p suit giam. 70 g metanol dugc b sung
vao vat li€u thu dugc bé‘tng cach chung cAt, duoc gia nhiét, va duoc khuéy, cho dén khi
dung dich trong. Sau d6 dung dich trong duoc bd sung nhé giot vao dung dich tai két
tinh tao thanh 30 g metanol va 50 g nudc tinh khiét. Sau khi hoan thanh viéc b sung
nhoé giot, hdn hop duoc rira, dugce thdo can, va duge lam kho, dé thu duoc 98 g cla san

pham all.

Két qua phan tich hién thi rang, tdng ham lugng ctia pic san pham d6i véi 4 vi tri

gan 1°-2,2-3°, 1-2°, va 2°-3 12 92,5%.

San phdm all 12 hdn hop chtta hai monoimidazol khac nhau (cu thé 1a M2 va
M3) thu dugc thong qua tu lién két va lién két twong hd, bao gom T2, T4, va T5. Dé xéc
minh chinh xé4c c4u truc va ché phém cua san phém, cac thanh ph?m T2, T4, va T5 duoc

xac minh va dugc phéan tich tuong Ung.

Bang cach tu lién két, k¥ thuat sic ky cot, va tach sdc ky d6i voi monoimidazol,
T2, T4, va T5 duoc thu va cac ciu tric cia ching dugc x4c nhan tuong Gng.

Céu trac cta T2 phit hop véi cdu tric trong hop chit al.

T4 duoc tdng hop bang céch tu lién két monoimidazol M3 bét d6i xing. C6 4
chu trac chinh duoc gin bang vi tri gan 1-2 va 2-3, va ché pham ctia chung 1a nhu sau:

T4-1: 2,2’-bis(4-clophenyl)-5,5’-bis(o-clophenyl)-4,4°-bis(3,4-
dimetoxyphenyl)-2,3’-diimidazol, T4-2: 2,2’-bis(4-clophenyl)-4,5’-bis(o-clophenyl)-
4’ 5-bis(3,4-dimetoxyphenyl)-1,2’-diimidazol, T4-3: 2,2’-bis(4-clophenyl)-5,5’-bis(o-

35



47356 36/68

clophenyl)-4,4°-bis(3,4-dimetoxyphenyl)-1,2’-diimidazol, T4-4: 2,2’-bis(4-clophenyl)-
4’,5 —bis(o-clophenyl)-4,5’-bis(3,4-dimetoxyphenyl)-2,3’-diimidazol. Cong thuc ciu

tao dugc hién thi bén dudi:

T4-3 T4-4

LCMS duoc thuc hién dé xac nhan hon nita cu tric, va quang phé cho 4 ciu triic
nhit quan. Bang phan mém di kém v&i thiét bi, cac pic manh phan tir 849 va 850 dugc
thu trong phén tich phd khoi. Khéi lugng phén ti cia san pham 14 848, phu hop voi T+1
va T+2. Dugc chung minh rang bon pic san pham nay hién thi cac ciu trac tuong tur va

khéi lvgng phan i tuong tu.

T5 dugc tdng hop bang lién két trong hd ciia M2 bt déi xting va M3 bat doi
xtng. C6 4 cau tric chinh duge ghn bang vi tri gan 1-2 va 2-3, va ché pham cta ching

la nhu sau:
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T5-1: 2-(4-clophenyl)-2°,5,5’-tris(o-clophenyl)- 4,4’-bis(3,4-dimetoxyphenyl)-
2,3’-diimidazol,  T5-2:  2’-(4-clophenyl)-2,5,5’-tris(o-clophenyl)-  4,4’-bis(3,4-
dimetoxyphenyl)-1,2’-diimidazol, T5-3: 2-(4-clophenyl)-2’,5,5 -tris(o-clophenyl)-
4,4°-bis(3,4-dimetoxyphenyl)-2°,3-diimidazol, T5-4: 2’-(4-clophenyl)-2,5,5 -tris(o-
clophenyl)- 4,4°-bis(3,4-dimetoxyphenyl)-1°,2-diimidazol. Cong thirc céu tao dugc hién

thi bén duéi:

T5-3 T5-4

LCMS duoc thuc hién dé xac nhan hon nita cu tric, va quang phd cho 4 cdu triic
nhét quan. Bang phan mém di kém véi thiét bi, céc pic manh phan tir 849 va 850 duoc
thu trong phan tich phd khéi. Khdi lugng phan tir ctia sin pham la 848, phu hop véi T+1
va T+2. Puge chirmg minh rang bén pic san pham nay hién thi cc cdu tric tuong tuw va

khéi luong phén tir twong tur.
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Dua trén viéc phén tich thir nghiém bén trén, dugc xéac dinh réng san phém all

odm T2 (T2-1,T2-2,12-3,T2-4), T4 (T4-1, T4-2, T4-3, T4-4) . va T5 (T5-1, T5-2, T5-3,

T5-4), trong d6 ham lugng cua hop chét biimidazol gém 4 vi tri gin 1°-2,2-3°, 1-2°, va
2’-3 trong all 1a 92,5%.

al2-a20 duoc diéu ché riéng, va cac diéu kién cua mdi san pham dugc thé hién

trong bang 3 bén dudi.

Bang 3

Thanh phan

STT

Thanh phin cu thé

o hoa tan
trong butanon

Chét hoat
hoa quang
hoc HABI

all

Ham lugng cta hop chat biimidazol gbm 4 vi
trf gin 1°-2,2-3°, 1-2°, va 2’ -3 (gdbm T2, T4, va
T5) trong all 12 92,5%

53,2%

al2

Ham lugng cua hop chét biimidazol gom 4 vi
trlganl -2,2-3°,1-2°,va2’ 3(gomT2 T4, va
T5) trong al2 la 95 3%

52,1%

al3

Ham luong cta hop chat biimidazol gom 4 vi
tr{ gin 1°-2, 2-3°, 1-2°, va 2°-3 (gdm T2, T4, va
T5) trong al3 1a 98,2%

50,9%

al4

Gom T2, T4, va T5-3, v6i ham lugng trong al4
1293,3%

8,4%

als

GOm T2, T4-4, va TS, véi ham lugng trong al5
1a 94,0%

7,2%

alé

T4-4 la thanh phﬁn chinh, v6i ham lugng la
96,7%

0,8%

al7

T5-3 1a thanh phan chinh, v6i ham luong 1a
96,1%

1,5%

al8

Ham luong ctia hop chat biimidazol gdm 4 vi
tri gin 1°-2,2-3°, 1-2°, va 2’- 3 (gdm T2, T4, va
T5) trong al8 la 87 ,7%, trong do tap chat c6
cac vi tri gan ngoai 4 vi tri gdn bén tren

45,8%

al9

Ham luong cua hop chét biimidazol gom 4 vi
tri gan 1°-2, 2-3°, 1-2°, va 2’- 3 (gébm T2, T4, va
TS) trong al9 1a 83,0%, trong do tap chit co
céc vi tri gén ngoai 4 vi trf gan bén trén

46,1%

a20

Ham luong cta hop chét biimidazol gom 4 vi
trlganl -2,2-37,1-2°,va2’- 3 (gdbm T2, T4, va
T5) trong a20 la 76,5%, trong do tap chét ¢6
cac vi tri gan ngoai 4 vi tri gdn bén trén

49.2%

S4 liéu @6 hoa tan trong bang bén trén hon nita hién thi r?mg, dd hoa tan cua

HABI tinh khiét (a6 va al7) véi cAu tric don la rét kém, va d¢ hoa tan c6 thé khong

duoc cai thién ngay ca khi n6 dugc tron véi HABI khac (al4 va al5). Chi khi trong chét
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hoat hoa quang hoc lai HABI theo sang ché ¢6 4 vi tri gén tai thoi diém co clu trac véi

cac phan tir thé tuong tw, dd hoa tan t6i wru thé hién trong sang ché c6 thé dat duoc.
1.5. Diéu ché a21

Dudi su bao vé cua nito, 35 g 2-(o-clophenyl)-4,5-diphenyl-imidazol (M1), 39 g
2-(2,4-diclophenyl)-4,5-diphenyl-imidazol (M4), 5.6 g 30% xuat long, 4,0 ¢
tetrabutylamoni bromua, va 250 g toluen dugc bé-sung vao binh 4 ¢6 1L, duoc gia nhiét
va duge khudy. O nhiét do 60-65°C, 87 g natri hypochlorit duoc bd sung nho giot. Sau
khi hoan thanh viéc bd sung nhé giot, phan tng dugc thuc hién trong diéu kién bao quan
nhiét. Viéc léy mau duoc thuc hién béng HPLC dbi voi dbi ching trung tdm, cho dén
khi c& M1 va M4 déu nho hon 1%. Khi phan ting dugc hoan thanh, viéc bao quan nhiét

dugc dung lai.

Sau khi phan tmg dudi diéu kién bao quan nhiét dugc hoan thanh, n6 dugc rira
bbn 14n bang 100 g nuéce tinh khiét, va sau d6 16p nude duge chiét bing 20 g toluen mot
1an. Lop hiru co dugc chung cit dudi didu kién ap suét giam. 60 g metanol dugc bo sung
vao vat liéu thu dugc béng cach chung cat, duoc gia nhiét, va dugc l{huéy, cho dén khi
dung dich trong. Sau d6 dung dich trong dugc bd sung nho giot vao dung dich tai két
tinh tao thanh 30 g metanol va 50 g nudgc tinh khiét. Sau khi hoan thanh viéc b6 sung
nhd giot, hdn hop duge rira, dugce théo can, va duge lam kho, dé thu duoc 66 g ca san

pham a21.

Két qua phan tich hién thi ring, tong ham lugng ctia pic san pham dbi voi 4 vi tri

gdn 1°-2,2-3°, 1-2°, va 2°-3 12 92,1%.

San pham a21 1a hdn hop chtra hai monoimidazol d6i xtng khac nhau (cu thé 1a
M1 va M4) thu dugc thong qua tu lién két va lién két twong hd, bao gdm T1, T6, va T7.
Dé xéc minh chinh xé4c cu tric va ché pham cua san pham, cac thanh phan T1, T6, va

T7 dugce xac minh va dugc phan tich tuong tng.

Bing céach tu lién két, k§ thuat sic ky cot, va tach sdc ky d6i véi monoimidazol,
T1, T6, va T7 duogc thu va céc cAu trac cta chung dugc x4ac nhan tuong Ung.

CAu tric cta T1 phi hop véi chu tric trong hop chat al.

T6 ¢6 hai cdu tric, nhung chi mot pic trong sdc ky 16ng. Ché pham cAu tric clia

né twong tu véi T1. T6 dugc thu béng cach tu lién két ctia imidazol dbi xtmg. Do do, 1-
39
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2’ va 2°-3 thu duoc bang cach lién két twong tu trong tinh phén cuc, va rat kho dé tach
thong qua sic ky léng. Cong thirc cAu tao dugc hién thi nhu sau. T6-1: 2,2°-bis(2.4-
diclophenyl)-4,4°,5,5-tetraphenyl-1,2°-diimidazol, va T6-2: 2,2°-bis(2,4-diclophenyl)-
4,4° 5,5 -tetraphenyl-2’,3-diimidazol:

T6-1 T6-2

T6 thu dugc béng cach tach duoc phan tich. LCMS dugc thuc hién dé x4ac nhan
hon nita cdu triic. Bing phan mém di kém véi thiét bi, 729 va 730 céac pic manh phén tlr
dugc thu trong phan tich phd khéi. Khéi luong phan tir cia san phim 1a 728, phu hop
v6i T+1 va T+2. Puoc chimg minh ring hai pic san pham nay hién thi cc cau tric tuong

tw va khéi lugng phan tir twong ty.

T7 duoc tdng hop bang lién két twong ho ctia M1 d6i xang va M4 d6i xang. C6

4 chu trac chinh dugce gan bang vi tri gdn 1-2 va 2-3, va ché pham cua ching la nhu sau:

T7-1: 2 -(2,4-diclophenyl)-2’-(o-clophenyl)-  4,4°.5,5 -tetraphenyl-2,3’-
diimidazol, T7-2: 2 -(2.4-diclophenyl)-2’-(o-clophenyl)- 4,4°,5,5 -tetraphenyl-1",2-
diimidazol, T7-3: 2 -(2,4-diclophenyl)-2’-(o-clophenyl)- 4,4°,5,5 -tetraphenyl-1,2’-
diimidazol, T7-4: 2 -(2,4-diclophenyl)-2’-(o-clophenyl)- 4,4°,5,5’-tetraphenyl-2",3-

diimidazol. Céng thurc cAu tao dugc hién thi bén dudi:
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Cl Cl

T7-3 T7-4

T7 thu duogc béng cach tach duoc phan tich. LCMS duoc thuc hién dé x4c nhan
hon nita cAu tric. Bang phdn mém di kém véi thiét bi, cac pic manh phén tir 695 va 696
duoc thu trong phan tich phd khéi. Khéi lwgng phéan tir ciia san pham 1a 694, phu hop
v6i T+1 va T+2. Pugc ching minh ring bbn pic san pham nay hién thi cac cdu tric

twong tu va khdi lugng phan tir tvong ty.

Dua trén viéc phén tich thr nghiém bén trén, dugc x4c dinh réng san phém a2l
gém T1 (T1-1, T1-2), T6 (T6-1, T6-2), va T7 (T7-1, T7-2, T7-3, T7-4), trong d6 ham
lugng cua hop chit biimidazol g6m 4 vi tri g'ém 1°-2, 2-3°, 1-2°, va 2°-3 trong a2l 1a
92,1%.

a22-a30 dugc didu ché rieng, va cac diu kién ctia mdi san phim duoc thé hién

trong bang 4 bén dudi.

Bang 4
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. . D¢ hoa tan
Thanh phan | STT | Thanh phan cu thé trong
butanon

Ham luong cua hop chat biimidazol g6m 4 vi tri
a2l | gén 1°-2, 2-3°, 1-2°, va 2°-3 (gom T1, T6, va T7) | 64,1%
trong a21 12 92,1%

Ham lugng ctia hop chat biimidazol g&n 4 vi tri
a22 | gén 1°-2, 2-3°, 1-2°, va 2°-3 (gém T1, T6, va T7) | 64,0%
trong a22 12 95,4%

Ham luong caa hop chét biimidazol g0m 4 vi tri
a23 | gén 1°-2, 2-3°, 1-2°, va 2°-3 (gébm T1, T6, va T7) | 63,5%
trong a23 1a 98,1%

Gom T1, T6, va T7-1, v6i ham lugng trong a24 1a

)
224 1 94,8% 12.3%
Chﬁ’t hoat 325 Ssogri)/;[‘l> T6a va T7'2: Vo1 ham IUO’ng tI‘Ong 325 la 1 1,50/0
hoéa quang RO —— N . . -
hoc HABI a26 | T7-1lathanh phan chinh, v§i ham lugng1a 95,5% | 3,6%

a27 | T7-2 1a thanh phéan chinh, véi ham lugng 12 96,2% | 2,8%
Ham luong ctia hop chit biimidazol gom 4 vi tri ‘
ghn 1°-2, 2-3°, 1-2°, va 2°-3 (gom T1, T6, va T7)
trong a28 la 87,2%, trong do tap chét o céc vi tri
ghn ngoai 4 vi tri gan bén trén

Ham luong cta hop chat biimidazol gom 4 vi tri
gn 1°-2, 2-3°, 1-2°, va 2°-3 (gdm T1, T6, va T7)
trong a29 1a 82,7%, trong do tap chét ¢ cac vi tri
gfn ngoai 4 vi tri gan bén trén

Ham luong cta hop chat biimidazol gom 4 vi tri
ghn 1°-2, 2-3°, 1-2°, va 2°-3 (gdm T1, T6, va T7)
trong a30 1a 76,0%, trong do tap chét c6 céc vi tri
gin ngoai 4 vi tri gan bén trén

a28 60,8%

a29 61,2%

a30 63,1%

S6 liéu d6 hoa tan trong bang néu trén hon nita hién thi ring, do hoa tan cta
HABI tinh khiét (a26 va a27) véi clu trac don 1a rat kém, va do hoa tan c6 thé khong
duoc cai thién ngay ca khi né dugc tron voi HABI khac (a24 va a25). Chi khi trong chat
hoat hoa quang hoc lai HABI theo séang ché ¢ 4 vi trf gén tai thoi diém c6 cau tric véi

cac phﬁn tir thé tuong tu, do hoa tan tdi wu thé hién trong sang ché ¢ thé dat dugc.
1.5. Diéu ché a31

Dudi su bao vé cua nito, 35 g 2-(o-clophenyl)-4,5-diphenyl-imidazol (M1), 44 g
2-(o-clophenyl)-4,5-bis(2-naphtyl)-imidazol (MS5), 5,6 g 30% xut long, 4.0 ¢
tetrabutylamoni bromua, va 300 g toluen dugc b sung vao binh 4 ¢b 1L, duge gia nhiét
va duge khudy. O nhiét d6 60-65°C, 97 g natri hypochlorit dugc bd sung nho giot. Sau

khi hoan thanh viéc bd sung nho giot, phan ung dugc thuc hién trong diéu kién bao quan
42
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nhiét. Viéc 14y miu duoc thuc hién bang HPLC déi véi dbi chang trung tdm, cho dén
khi ca M1 va M5 déu nho hon 1%. Khi phan (mg dugc hoan thanh, bao quan nhiét dugc

dung lai.

Sau khi phan Ung dudi diéu kién bao quan nhiét dugc hoan thanh, n6 dugc rira
bbn 1an bang 100 g nudc tinh khiét, va sau d6 16p nude duge chiét bang 20 g toluen mot
lan. Lép hitu co duge chung cAt dudi diu kién ap suét giam. 60 g metanol dugc bd sung
vao vt liéu thu duoc bang cach chung cat, duoc gia nhiét, va duoc khudy, cho dén khi
dung dich trong. Sau d6 dung dich trong dugc bd sung nho giot vao dung dich tai két
tinh tao thanh 30 g metanol va 50 g nudc tinh khiét. Sau khi hoan thanh viéc b6 sung
nhé giot, hdn hop duoc rira, dugc thao can, va duge lam kho, dé thu duogc 76 g san phém

a3l.

Két qua phan tich hién thi rang, tong ham lugng cla pic san pham ddi véi 4 vi tri

gin 1°-2,2-3°, 1-2°, va 2°-3 12 92,7%.

San pham a31 12 hdn hgp chira hai monoimidazol d6i xtng khac nhau (cu thé 1a
M1 va M5) thu dugc thong qua viée tu lién két va lién két twong hd, bao gébm T1, T8,
va T9. Dé xac minh chinh x4c cdu tric va ché phdm cua san pham, céc thanh phan T1,

T8, va T9 dugc xac minh va dugc phan tich twong ng.

Biang cach tu lién két, k§ thuét sac ky cot, va tach sic ky ddi véi monoimidazol,

T1, T8, va T9 duogc thu va cac cAu trac cua ching dugce x4c nhan tuong Gmg.
Céu trac cta T1 phu hop véi chu trac trong hop chét al.

T8 ¢6 hai céu triic, nhung chi mdt pic trong sdc ky 1ong. Ché pham cau tric clia
no twong tu voi T1. T8 duoc thu bang cach tu lién két ctia imidazol ddi ximg (M5). Do
dé, 1-2’ va 2’-3 thu duoc bé‘mg cach lién két tuong tu vé tinh phan cue, va rat kho dé
tach thong qua sic ky 1éng. Cong thirc cAu tao duoc hién thi nhu sau. T8-1: 2,2-bis(o-
clophenyl)-4,4°,5,5’-tetra(2-naphtyl)-1,2’-diimidazol, va T8-2: 2,2’-bis(o-clophenyl)-
4.4°5,5 -tetra(2-naphtyl)-2°,3-diimidazol:
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T8-1 T8-2

T8 thu duoc bé‘mg cach tach dugc phan tich. LCMS dugc thuc hién dé xéac nhéan
hon nita cdu tric. Bang phan mém di kém voi thiét bi, cac pic manh phan tir 860 va 861
duoc thu trong phan tich phd khdi. Khéi lugng phan tir ca san pham 14 859, phu hop
v6i T+1 va T+2. Pugc chimg minh rang hai pic san phim nay hién thi cac cAu tric twong

tu va khdi lwgng phan tir twong tu.

T9 duogc tdng hop bang lién két twong hd ctia M1 ddi xang va M5 ddi xtng. Co

4 cu trac chinh duoc gan bang vi tri gan 1-2 va 2-3, va ché pham cua ching la nhu sau:

T9-1: 2,2’-bis(o-clophenyl)- 4,5-bis(2-naphtyl)-4’5°-diphenyl-1,2’-diimidazol,
T9-2: 2,2’-bis(o-clophenyl)- 4,5-bis(2-naphtyl)-4’5’-diphenyl-2’,3-diimidazol, T9-3:
2,2°-bis(o-clophenyl)- 4,5-bis(2-naphtyl)-4’5’-diphenyl-1’,2-diimidazol, T9-4: 2,2’-
bis(o-clophenyl)- 4,5-bis(2-naphtyl)-4°5’-diphenyl-2,3’-diimidazol. Cong thurc chu tao

la nhu sau:
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T9-3 T9-4

T9 thu duoc béng cach tach duoc phén tich. LCMS dugc thuc hién dé x4c nhan

hon nita cAu tric. Bing phan mém di kém vdi thiét bi, cic pic manh phan tir 760 va 761

dugce thu trong phan tich phd khéi. Khéi lugng phén ti cia san pham 1a 759, phd hop

v6i T+1 va T+2. Puge chimg minh ring bbn pic san phAm nay hién thi cac chu tric

tuong tu va khdi lugng phén tir tuong tu,

Duya trén viéc phan tich thtr nghiém bén trén, dugc xac dinh ré‘lng san phém a3l

gdm T1 (T1-1, T1-2), T8 (T8-1, T8-2), va T9 (T9-1, T9-2, T9-3, T9-4), trong d6 ham

lwong cua hop chat biimidazol gbm 4 vi tri gan 1°-2, 2-3°, 1-2°, va 2°-3 trong a21 1a

92,7%.

a32-a40 dugc diéu ché riéng, va cac diéu kién clia moi san pham dugc the hién

trong bang 5 bén dudi.

Bang 5
Thanh phan | STT | Thanh phin cu thé Do hoa tan
trong butanon
Ham luong ctia hop chét biimidazol gom 4 vi tri
a3l |gan 1°-2,2-3’,1-2°, va 2’-3 (gom T1, T8, va T9) | 82,2%
trong a31 1a 92,7%
HABI H,z‘lm lugng cua hop chat biimiglazol gom 4 vi tri
< a32 | gan 1°-2,2-3°,1-2°, va 2°-3 (gom T1, T8, va T9) | 80,0%
chat hoat .
, trong a32 la 95,7%
hoa quang - - YRRV y —
hoe H;xm lugng cua hop chat b111n1§1azol gom 4 vi tri
‘ a33 | gan 1°-2,2-3°, 1-2°, va 2’-3 (gom T1, T8, va T9) | 78,8%
trong a33 1a 98,3%
234 g}sog})/Tl, T8, va T9-2, v6i ham lugng trong a34 la 10.5%
,U7%0
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a3s

Gom T1, T8, va T9-3, v6i ham lugng trong a35 1a
95,6%

9,2%

a36

T9-2 12 thanh phan chinh, vi ham lugng 12 94,9%

4,0%

a3’

T9-3 1a thanh phan chinh, v6i ham lugng 14 96,5%

2,9%

a38

Ham luong cua hop chat biimidazol gom 4 vi tri
gin 1°-2,2-3°,1-2°, va 2°-3 (gomTl T8, va T9)
trong a38 1a 87,0%, trong d6 tap chét c6 cac vi tri
gfn ngoai 4 vi tri gan bén trén

64,3%

a39

Ham luong cla hop chat biimidazol g6m 4 vi tri
gan 17-2, 2-3°,1-2°, va 2°-3 (gdm T1, T8, va T9)
trong a29 1a 82,5%, trong dé tap chét ¢6 cac vi tri
gan ngoai 4 vi tri gan bén trén

67,8%

a40

Ham luong cta hop chat biimidazol gom 4 vi tri
gan 1°-2,2-3°,1-2°, va 2°-3 (gdm T1, T8, va T9)
trong a40 la 77,3%, trong do tap chét ¢6 cac vi tri
gin ngoai 4 vi tri gén bén trén

68,1%

S6 liéu @6 hoa tan trong néu trén bang hon nita hién thi rang, do hoa tan cua

HABI tinh khiét (a36 va a37) véi cdu tric don 1a rat kém, va do hoa tan c6 thé khong

duoc cai thién ngay ca khi n6 duge tron voi HABI khac (a34 va a35). Chi khi trong chét

hoat hoa quang hoc lai HABI theo sang ché ¢6 4 vi tri gén tai thoi diém c6 cdu tric véi

céc phan tir thé tuong ty, do hoa tan t6i wu thé hién trong sang ché co thé dat dugc.

2. Diéu ché ché phdm nhwa nhay quang

Theo thanh phﬁn duoc thé hién trong bang 5-7, cac thanh phén duoc tron déu dé

diéu ché ché phdm nhua nhay quang. Trur khi duoc chi dinh khic, cac phan thé hién

trong bang la toan bd phan khéi luong. -

Béang 6

Vidu

Vi du so sanh

3 1 2 3 4 5

al

a2

a3

a4

as

a6

a7

a8

a9

alo
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Bl 15 15 15 15 15 15 15 15 15 15
B2 20 20 20 20 20 20 20 20 20 20
C1 35 35 35 35 35 35 35 35 35 35
C2 24 24 24 24 24 24 24 24 24 24
D1 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3
D2 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8
D3 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
E1l 0,03 0,03 |0,03 0,03 |0,03 [0,03 |0,03 |0,03 |0,03 |0,03
E2 0,15 |0,15 |0,15 |0,15 |0,15 |0,15 |0,15 |0,015 |0,15 |0,15
E3 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
E4 0,35 10,35 10,35 |035 (035 |035 035 (035 |035 ]0,35
E5 0,17 0,17 |0,17 |0,17 |0,17 |0,17 |0,17 [0,17 |0,17 |0,17
E6 30 30 30 30 30 30 30 30 30 30
Béang 7

Vidu Vi du so sanh

4 5 6 8 9 10 11 12 13 14
all 2
al2 2
al3 2
al4 2
als 2
al6 2
al7 2
ald 2
al9 2
a20 2
B1 15 15 15 15 15 15 15 15 15 15
B2 20 20 20 20 20 20 20 20 20 20
Cl1 35 35 35 35 35 35 35 35 35 35
C2 24 24 24 24 24 24 24 24 24 24
D1 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3
D2 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8
D3 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
El 0,03 |0,03 10,03 0,03 |0,03 0,03 [0,03 0,03 ]0,03 ]0,03
E2 0,15 |0,15 |0,15 |0,15 |0,15 |0,15 |0,15 |0,15 |0,15 ]0,15
E3 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
E4 0,35 0,35 [035 |035 [035 |035 035 |035 035 0,35
ES 0,17 |0,17 (0,17 |0,17 |0,17 (0,17 |0,17 |0,17 |0,17 ]0,17
E6 30 30 30 30 30 30 30 30 30 30
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Béang 8

Vidu Vi du so sanh

7 8 9 15 16 17 18 19 20 21
a2l |2
a22 2
a23 2
a24 2
a25 2
a26 2
a27 2
a28 2
a29 2
a30 2
Bl 15 15 15 15 15 15 15 15 15 15
B2 |20 20 20 20 20 20 20 20 20 20
Cl1 35 35 35 35 35 35 35 35 35 35
C2 |24 24 24 24 24 24 24 24 24 24
D1 |03 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3
D2 |08 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0.8 0,8
D3 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
E1l 0,03 0,03 0,03 [0,03 [0,03 [0,03 |0,03 0,03 |0,03 ]0,03
E2 0,15 |0,15 |0,15 |0,15 |0,15 |0,15 |0,15 |0,15 |0,15 ]0,15
E3 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
E4 0,35 10,35 (0,35 [0,35 (035 |035 [035 035 035 ]0,35
ES 0,17 (0,17 (0,17 (0,17 |0,17 |0,17 |0,17 |0,17 ]0,17 |0,17
E6 30 30 30 30 30 30 30 30 30 30

Béang 9

Vidu Vi du so sanh

10 11 12 22 23 24 25 26 27 28
a3l |2
a32 2
a33 2
a34 2
a3s 2
a36 2
a37 2
a38 2
a39 2
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a40 2
Bl 15 15 15 15 15 15 15 15 15 15
B2 |20 20 20 20 20 20 20 20 20 20
Cl |35 35 35 35 35 35 35 35 35 35
C2 |24 24 24 24 24 24 24 24 24 24
D1 |03 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3 0,3
D2 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8 0,8
D3 | 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
El1 |0,03 |0,03 |0,03 |003 |003 |003 |0,03 |0,03 |0,03 |0,03
E2 |05 {015 |0,15 |0,15 |0,15 |0,15 |0,15 |0,15 |0,15 |0,I5
E3 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
B4 ]035 035 035 |035 |035 |035 {035 {035 [0,35 |0,35
E5 |0,17 |0,17 |0,17 |o0,17 |0,17 |0,17 |0,17 |0,17 |0,17 0,17
E6 |30 30 30 30 30 30 30 30 30 30

¥ nghia ctia ky hiéu ctia mdi thanh phan trong céc bang 6-9 duoc thé hién trong

bang 10.

Bang 10

Thanh phén STT | Thanh phan cu thé

FA-321M: bisphenol A dimethacrylat dugc cai bién EO,
Bl voi luong cong EO trung binh 1a 10 mol (Hitachi
Chemical Co., Ltd.)

APG400: polypropylen glycol diacrylat, véi so don vi

Hop chét co lién
két doi khong no
kiéu etylen

B2 ciu trac propylenoxy trung binh la 7 (Shin-nakamura
Chemical Co. Ltd.)
Cl Ty lam

Acrylic  copolyme, c¢é ché phiam chta metyl
methacrylat/axit methacrylic/n-butyl acrylat (ty I¢ khbi
70/20/10), dwong luong axit 1a 334, va khéi lugng phéan
tr trung binh khéi 12 120.000
2-(4-Etylbiphenyl)-4,6-bis(triclometyl)-1,3,5-triazin

D1 (CHANGZHOU TRONLY NEW ELECTRONIC

Polyme tan trong
kiém C2

Céc chit hoat hoa MATERIAL CO., LTD.)
quang ~ hoc D2 9-phenylacridin  (CHANGZHOU TRONLY NEW
va/hodc chat lam ELECTRONIC MATERIAL CO., LTD.)
nhay khac 9,10-bis(3-clopropoxy)anthraxen (CHANGZHOU
D3 TRONLY NEW ELECTRONIC MATERIAL CO,
LTD.)

El Xanh malachit (Hangzhou Hairui Chemical Co., Ltd.)
Chét phi tro B2 Ezn) tinh thé Leuco (Hangzhou Hairui Chemical Co.,
E3 5-carboxy-1,2,3-benzotriazol (Alpha Chemical Co., Ltd.)
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B4 2,6-di-tert-butyl-p-cresol (Hangzhou Hairui Chemical
Co., Ltd.)

E5 Polyoxypropylen oxyetylen glyXerol ete (Haisen
Chemical Co., Ltd. )

E6 Axeton

Bang 10 hién thi viéc diéu ché polyme tan trong kiém C1. Du6i khi nito, 500 g
dung moi da tron duoc diéu ché tur metyl xenlosolve va toluen tai ty 1€ khéi 14 3:2 duoc
bd sung vao binh dugc trang bi voi méay khudy, may lam lanh hdi luu, nhiét ké, va phéu
giot, va dugc khudy va duoc gia nhiét dén 80°C. 100 g axit methacrylic, 200 g etyl
methacrylat, 100 g etyl acrylat, 100 g styren, va 0,8 g azobisiso‘butyronitril duoc tron dé
diéu ché dung dich, duoc bd sung nho giot vao binh tir tir trong 4 gio. Sau khi hoan
thanh viéc bd sung nho giot, phan tng dugc tiép tuc trong 2 gio. Sau do, 100 g dung
mdi da tron (c6 ché phim twong tw nhu néu trén) dugc hoa tan bang 1,2 g
azobisisobutyronitril dwoc bd sung nhé giot trong 10 phat. Sau khi hoan thanh viéc b
sung nho giot, phan tmg dugc tién hanh & nhiét d6 80°C trong thém 3 gid niva, sau do
duogc gia nhiét va dugc tiép tuc & nhiét do 90°C trong 2 gio. Sau khi phan mg hoan toan,
polyme tan trong kiém C1 dugc thu bang cach loc, voi khdi lugng phan tir trung binh

khéi 1a khoang 80.000.
3. Déanh gi4 hiéu ndng
3.1. Phuong phép danh gia

Str dung phuong phap Gng dung mang kho 1am vi dy, cac déc tinh tng dung khac
nhau cta ché phém nhua nhay quang thé hién trong cac vi du va cac vi du so sanh dugc
d& cap bén trén duge thir nghiém.

San xuét mang kho

Ché phdm nhwa nhay quang duoc khudy can than, dugc phu déu lén mat cia
mang polyetylen glycol terephtalat day 25um lam 16p nén st dung may son 16t thanh,
va duoc 1am khé trong may sdy & nhiét do 95°C trong 5 phit, dé tao thanh 16p nhya
nhay quang day 40um. Sau d6, mang polyetylen day 15pm lam 16p bao vé dugc bam
dinh 1én bé mit cia 16p nhwa nhay quang ma trén d6 mang polyetylen glycol terephtalat

khong dugc cdn mong, dé thu duoc mang kho.

San bang bé mat chat nén
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D&i v6i chét nén, tAm mong duoc phu dong duge can mong day 1,2mm vdi 14
d@)ng duoc cudn day 35um dugce st dung, va bé mat dugc mai ldn bong udt (Scotch-
Brite (da dugc dang ki nhdn hiéu) HD#600 dugc san xuét bang 3M, vuot qua hai lan).
Can mong

Lép bao vé mang polyetylen dugc boc ra khoi mang kho, va sau do duogc can
mong 1én tAm mong dugc phu déng dugc gia nhiét trudce dén nhiét do6 60°C & nhiét do
cudn 12 105°C st dung may can €p nong (AL-70 tir Asahi Kasei Co., Ltd.). Ap sut khi
14 0,35 MPa, va tdc do can moéng la 1,5 m/phut.

Phoi sang

Mit na duge dit trén mang polyetylen glycol terephtalat lam bé do, va dugc phoi
sang st dung den thuy ngan siéu cao dp (HMW-201KB duogc san xudt bang
ORCMANUFACTURINGCO., LTD.).

Hién hinh

Mang polyetylen glycol terephtalat dugc boc ra. Sir dung chét hién hinh kiém
(chAt hién hinh d&i véi mang kho duge san xuit bang FujiKikoCo., Ltd.), 1% khéi lugng
dung dich nudc Na;CO3 ¢ nhiét do 30°C dugc phun lén 16p nhyua nhay quang. Vi tri
khong duogc phoi sang ctia 16p nhua nhay quang duoc hoa tan va dugc loai bo trong
khoang thoi gian dai gép doi thoi gian hién hinh t6i thidu. Thoi gian ngan nhat duge yéu
cdu dé hoa tan hoan toan 16p nhwa nhay quang trong vi tri khong dugc phoi sang la thoi
gian hién hinh t4i thiéu.

3.2. Ham lugng danh gia
(1) Tinh tuong hgp

Ché pham nhya nhay quang dugc khudy can than, dugc phu déu 1én bé mit cia
mang polyetylen glycol terephtalat day 25um lam 16p nén st dung may son 16t thanh.
Hon hop duoc lam kho trong may sdy ¢ nhiét do 95°C trong 5 phut, dé tao thanh 16p
nhua nhay quang. Bé mit ctia 16p nhya nhay quang sau dé duoc kiém tra truc quan va

dugc xép hang nhu sau:
¢: Bé mat déu;

@ CAc chit khong hoa tan két tia trén bé mit.
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(2) b6 nhay quang

Lép nhua nhay quang duoc phoi sang trong 15 phut, sit dung bang phoi sang
timg bude 21 diém duge san xuét bang Stouffer véi do sang 21 cép thay doi tlr trong
sudt sang den, dé danh gia do nhay quang ctia né. Sau khi phoi sang, né duge hién hinh
trong khoang thoi gian dai gép doi thoi gian hién hinh t1 thiéu. Theo mirc do phoi séng
trong do cAp trong bang phoi sang tmg budc 12 8 trong truong hgp clia mang can quang
hoan toan con sét lai, duge xép hang nhu sau:

o: Mitc d6 phoi sang 1a 20 mJ/cm? hodc nhé hon;

©: Mitc do phoi sang 1a 20 mJ/cm?-50 mJ/cm? (ngoai trir diém cubi);

e: Murc do phoi sang 1a 50 mJ/cm? hodc 16n hon.

(3) Do phén giai

Sau khi phoi sang va hién hinh st dung mang che quang voi mau ddy dan cua
dong/khoang tring=10:10-150:150 (don vi: pm), do phan giai cua mang kho dugc do.
D6 phén giai dé cap dén gia tri toi thiu ctia miu sau khi vi trf khong duge phoi sang
duoc loai bé hoan toan khéi mau can quang dugc tao thanh boi hién hinh sau khi phoi
sang.

o: Gi4 tri do phan giai 1a 30 um hodc nhd hon;

©: Gia tri do phén giai 12 30 um-50 pum (ngoai trur diém cudi);

e: Gi4 tri d phan giai 12 50 um hodc 16n hon.

(4) Tinh wa nuéc

Tinh wa nudc duge danh gia bang lugng két tia sau khi hoa tan 16p nhua nhay
quang.

Ché phdm nhua nhay quang dugc khudy cén than, dugc phu déu 1én bé mat cla
mang polyetylen glycol terephtalat day 25um lam 16p nén str dung méy son 16t thanh.
N6 duoc lam kho trong may sdy & nhi¢t do 95°C trong 4 phiit, dé tao thanh 16p nhua
nhay quang v&i d6 day cua 16p 1a khoang 30,5 um va khéi luong 16p 1a khoang 3,2 g.

20 g natri cacbonat dugc hoa tan trong 2L nuéc, va 1,5 ml Pluronic RPG3110

(BASF, Mt. Olive, NJ, chét thir nay 1a polyoxyetylen va chéit déo hoa polyoxypropylen

52



47356 53/68

copolyme), dé diéu ché chét hién hinh. Mang dugc dé cap bén trén véi 16p nhua nhay
quang dugc dat vao 100 g chét hién hinh, va dé yén cho dén khi 16p nhya duge hoa tan.

Luong két tha duge xac dinh theo cac cép sau:
0 = Luong két tia 1a nho hon 0,005 g;

1 = Luogng nhd céc chit mau vang nhat phan tdn min, va luong két tua 12 0,005-

0,01 g;

5 = C6 luong trung binh céc chit mau vang nhat (thuong min hon), va luong két

tia la 0,05-0,08 g;

10 = C6 luong 16n céc 16p rdn mau vang nhat (thuong ¢ dang manh), va luong

két tia 14 0,1 g hodc 16n hon.
(5) Dac tinh hién hinh

Sau khi hién hinh, mau 16p nhay quang duogc quan sat bing kinh hién vi dién tir

quét (SEM), dé danh gia ddc tinh hién hinh.
Pic tinh hién hinh duoc danh gié theo tiéu chi sau:
0: Khong ¢ du lugng nao dugce quan sat thdy trong vi tri khong dugc phoi sang;

A: Luong nhd cta du lugng duge quan sét trong vi tri khong dugc phoi sang,

nhung luong du dugc chép nhén;
x: Lwong du dang ké dugc quan sat trong vi tri khong dugc phoi sang.
3.3. Céc két qua danh gia

Céc két qua danh gia duoc hién thi trong bang 11.
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Chét hoat hoa quang hoc lai HABI theo sang ché ¢6 tinh twong hop rat tot khi
duoc ap dung cho ché pham nhua nhay quang, va ché phdm c6 do nhay quang cao, do
phan giai tét va dic tinh hién hinh, ciing nhu tinh wa nuéc rat tot. Do d6, cht hién hinh
¢6 thé duoc tai ché, va man loc s& khong bi chin bang chét thai hién hinh. Puoc so sanh
v6i ché phém nhua nhay quang cta cac vi du so sdnh 1-28, sang ché thé hién loi thé hiéu

nang tng dung toan dién dang chu y.

Céac vi du dugc dé cap bén trén 1a cdc phuong an duoc uu tién theo sang ché,
nhung cac phuong an theo sang ché khong bi gi¢i han béi cac vi du duoc dé cap bén
trén. Cac thay dbi, cai bién, td hop va su don gian hoa khac dugc thuc hién ma khong
ra khoi tinh than va nguyén tic theo sang ché nén ¢6 cach thay thé tuong duong, va nén

dugc bao gdm trong pham vi bao ho theo sang ché.

56



47356 57/68

YEU CAU BAO HO

1. Chét hoat hoa quang hoc lai hexaarylbiimidazol, bao gbdm hop chét biimidazol c6 4
vi tri gén 1°-2,2-3°, 1-2°, va 2°-3, trong do téng ham lugng phﬁn tram khoi luong cua
hop chit biimidazol gdm 4 vi tri gin nay trong chit hoat hoa quang hoc lai
hexaarylbiimidazol 1a 92% hodc 16n hon,

hop chit biimidazol gbm 4 vi tri gén 1a T1, T2, T3; trong do

T1 ¢6 hai cAu trac chinh, 1a T1-1: 2,2°-bis(o-clophenyl)-4,4°,5,5 -tetraphenyl-
1,2°-diimidazol, va T1-2: 2,2°-bis(o-clophenyl)-4,4°,5,5’-tetraphenyl-2’,3-diimidazol,

twong tmg, cong thirc cau tao dugce the hién nhu sau:

- T1-2

T2 ¢6 bdn céu triic chinh, trong d6 cac thanh phan la: T2-1: 2,2°,5,5 -tetra(o-
clophenyl)-4,4’-bis(3,4-dimetoxyphenyl)-2’,3-diimidazol, T2-2:  2,2°.4,5 -tetra(o-
clophenyl)-4°,5-bis(3,4-dimetoxyphenyl)-1,2’ -diimidazol, T2-3: 2,2°,5,5-tetra(o-
clophenyl)-4,4°-bis(3,4-dimetoxyphenyl)-1,2°-diimidazol, ~ T2-4: 2,2°,4,5 -tetra(o-
clophenyl)-4°,5-bis(3,4-dimetoxyphenyl)-2°,3-diimidazol, tuong ung, cong thirc cdu tao

dugc thé hién dudi day:

O/

T2-1 T2-2
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T2-3 T2-4

T3 ¢6 bdn céu tric chinh, trong d6 cac thanh phan 1a: T3-1: 2,2°,5-tris(o-
clophenyl)-4-(3,4-dimetoxyphenyl)-4>,5’-diphenyl-1,2’-diimidazol, T3-2: 2,2’,5-tris(o-
clophenyl)-4-(3,4-dimetoxyphenyl)-4°,5°-diphenyl-2’,3-diimidazol, T3-3: 2,2, 5-tris(o-
clophenyl)-4-(3,4-dimetoxyphenyl)-4>,5°-diphenyl-2,3’-diimidazol, T3-4: 2,2”,5-tris(o-
clophenyl)-4-(3,4-dimetoxyphenyl)-4°,5’-diphenyl-1°,2-diimidazol, tuong ng, cong

thtrc cau tao nhu sau:

\O
5
4 —

Cl
NP
2
Cl
2.

1‘N N3

5
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2. Chét hoat hoa quang hoc lai hexaarylbiimidazol, bao 2dm hop chat biimidazol ¢6 4
vi trf gan 1°-2, 2-3°, 1-2°, va 2°-3, trong do6 tong ham luong phan trim khéi lugng cia
hop chit biimidazol gdm 4 vi tri gin ndy trong chit hoat hoa quang hoc lai
hexaarylbiimidazol 1a 92% hodc 16n hon,

hop chit biimidazol bao gdm bdn vi tri gén 1a T2, T4, va T5; trong do

T2 ¢6 bdn chu trac chinh, trong d6 cac thanh phén la: T2-1: 2,2°,5,5 -tetra(o-
clophenyl)-4,4°-bis(3,4-dimetoxyphenyl)-2’,3-diimidazol, =~ T2-2: 2,2°,4,5 -tetra(o-
clophenyl)-4’,5-bis(3,4-dimetoxyphenyl)-1,2’-diimidazol, ~ T2-3:  2,2’.5,5’-tetra(o-
clophenyl)-4,4’-bis(3,4-dimetoxyphenyl)-1,2’-diimidazol, T2-4: 2,2°,4,5-tetra(o-
clophenyl)-4°,5-bis(3,4-dimetoxyphenyl)-2°,3-diimidazol, twong (mg, cong thirc céu tao

duoc thé hién bén dudi:

~o O Q O O/o/\
~ L

= Cl ¢l 4
Cl r3\1 N N Nl Cl
2 2 2 '
I'N N3 Cl cl N N3
cl \ L cl \5, s
.
\
O— O—_
T2-1 T2-2
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—o

'N N3

o Ny cl
cl \5' [s Cl \5 o
o O~ O
O— O—

T2-3 T2-4

T4 ¢6 bdn céu tric chinh, trong d6 cac thanh phan 1a: T4-1: 2,2°-bis(4-clophenyl)-
5,5°-bis(o-clophenyl)-4,4°-bis(3,4-dimetoxyphenyl)-2,3’-diimidazol, T4-2: 2,2°-bis(4-
clophenyl)-4,5°-bis(o-clophenyl)-4°,5-bis(3 ,4-dimetoxyphenyl)-1,2’-diimidazol, T4-3:
2.2°-bis(4-clophenyl)-5,5’-bis(o-clophenyl)-4,4’-bis(3,4-dimetoxyphenyl)-1,2°-
diimidazol, T4-4: 2.2’-bis(4-clophenyl)- 4’,5 —bis(o-clophenyl)-4.5 *-bis(3,4-

dimetoxyphenyl)-2,3’-diimidazol, twong tng, cong thirc chu tao dugc thé hién bén duéi:

Cl
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T5 ¢6 bén cdu tric chinh, trong dé cac thanh phan la: T5-1: 2-(4-clophenyl)-
2°,5,5’-tris(o-clophenyl)- 4,4°-bis(3,4-dimetoxyphenyl)-2,3’-diimidazol, T5-2: 2°-(4-
clophenyl)-2,5,5’-tris(o-clophenyl)- 4,4’-bis(3,4-dimetoxyphenyl)-1,2’-diimidazol, T5-
3:  2-(4-clophenyl)-2’°,5,5’-tris(o-clophenyl)-  4,4’-bis(3,4-dimetoxyphenyl)-2°,3-
diimidazol, T5-4: 2’-(4-clophenyl)-2,5,5’-tris(o-clophenyl)- 4,4°-bis(3,4-

dimetoxyphenyl)-1’,2-diimidazol, twong tmg, cong thirc cdu tao dugc thé hién bén dudi:

T5-3 T5-4.

3. Chét hoat hoa quang hoc lai hexaarylbiimidazol, bao gdm hop chat biimidazol c6 4
vi trf gén 1°-2, 2-3°, 1-2°, va 2°-3, trong d6 tong ham lugng phan tram khdi luong cia
hop chét biimidazol gdm 4 vi tri gin ndy trong chat hoat héa quang hoc lai

hexaarylbiimidazol 1a 92% hodc 16n hon,
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hop chét biimidazol bao gbm bdn vi tri gan 1a T1, T6, va T7; trong do

T1 ¢6 hai cdu trac chinh 1a T1-1: 2,2’-bis(o-clophenyl)-4,4°,5,5 -tetraphenyl-
1,2’-diimidazol, va T1-2: 2,2’-bis(o-clophenyl)-4,4°,5,5"-tetraphenyl-2’,3-diimidazol,

tuong g, cong thirc cau tao dugc thé hién nhu sau:

T1-1 T1-2

T6 ¢6 hai ciu trac chinh 1a: T6-1: 2,2°-bis(2,4-diclophenyl)-4,4°,5,5 -tetrapheny-
1,2’-diimidazol, va T6-2:  2,2’-bis(2,4-diclophenyl)-4,4°,5,5 -tetraphenyl-2",3-

diimidazol, twong Gng, cong thirc ciu tao dugce thé hién bén dudi:

T6-1 T6-2

T7 ¢6 bdn clu tric chinh, trong d6 thanh phan la: T7-1: 2 <(2,4-diclophenyl)-2’-
(o-clophenyl)- 4,4°,5,5’-tetraphenyl-2,3’-diimidazol, T7-2: 2 -(2,4-diclophenyl)-2’-(o-
clophenyl)- 4,4°,5,5’-tetraphenyl-1’,2-diimidazol, T7-3: 2 -(2,4-diclophenyl)-2’-(o-
clophenyl)- 4,4°,5,5’-tetraphenyl-1,2’-diimidazol, T7-4: 2 -(2,4-diclophenyl)-2’-(o-

clophenyl)- 4,4°,5,5°-tetraphenyl-2",3-diimidazol, twong (mg, cong thirc cAu tao nhu sau:
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T7-3 T7-4.

4. Chét hoat hoa quang hoc lai hexaarylbiimidazol, bao gbém hop chét biimidazol c6 4
vi trf gan 1°-2, 2-3°, 1-2°, va 2°-3, trong do6 tong ham luong phan tram khéi lugng ctia
hop chit biimidazol gdm 4 vi tri gdn nay trong chit hoat hoa quang hoc lai

hexaarylbiimidazol 1& 92% hodc 16n hon,
hop chit biimidazol bao gbm bén vi tri gan 1a T1, T8, va T9; trong do

T1 ¢6 hai cdu trac chinh 1a T1-1: 2,2’-bis(o-clophenyl)-4,4°,5,5 -tetraphenyl-
1,2’-diimidazol, va T1-2: 2,2°-bis(o-clophenyl)-4,4°,5,5 -tetraphenyl-2’,3-diimidazol,

twong ung, cong thirc cau tao dugc the hién nhu sau:
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T8 c¢6 hai chu trac chinh la: T8-1: 2.2’-bis(o-clophenyl)-4,4°,5,5 -tetra(2-
naphtyl)-1,2’-diimidazol, va T8-2: 2,2°-bis(o-clophenyl)-4,4°,5,5’-tetra(2-naphtyl)-

2’,3-diimidazol, tuong ung, cong thirc cAu tao duoc thé hién bén dudi:

T8-1 T8-2

T9 ¢6 bén chu tric chinh, trong d6 cac thanh phan 1a: T9-1: 2,2°-bis(o-clophenyl)-
4,5-bis(2-naphtyl)-4°5’-diphenyl-1,2’-diimidazol, T9-2: 2,2’-bis(o-clophenyl)- 4,5-
bis(2-naphtyl)-4°5°-diphenyl-2’,3-diimidazol, T9-3: 2,2’-bis(o-clophenyl)- 4,5-bis(2-
naphtyl)-4’5°-diphenyl-1°,2-diimidazol, T9-4: 2,2’-bis(o-clophenyl)-  4,5-bis(2-

naphtyl)-4’5’-diphenyl-2,3’-diimidazol, tuong g, cong thirc cAu tao 1 nhu sau:

T9-1 T9-2
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19-3 T9-4.

5. Chét hoat héa quang hoc lai hexaarylbiimidazol theo diém bét ky trong s6 cic diém
tir 1 dén 4, dic trung & chd: tong ham lugng phén trim khdi luong cua hop chét
biimidazol ¢6 4 vi tri gan 1°-2, 2-3°, 1-2°, va 2°-3 trong chét hoat hoa quang hoc lai la

95% hodc 16n hon.

6. Chat hoat héa quang hoc lai hexaarylbiimidazol theo diém bét ky trong s6 cac diém
tir 1 dén 4, dic trung & chd gdm hop chat biimidazol ¢6 4 vi tri gin 1°-2, 2-3°, 1-2°, va

2’-3.

7. Ché pham nhyra nhay quang, bao gdm chét hoat héa quang hoc lai hexaarylbiimidazol

theo diém bét ky trong sb cac diém tir 1 dén 6.

8. Ché phadm nhwra nhay quang theo diém 7, trong d6 ché phim nay con bao gdm: polyme
tan trong kiém, hop chét c6 lién két doi khong no kiéu etylen, chét hoat hoa quang hoc

va/hodc chat 1am nhay khéc, va chét phu tro tiy ¥.

9. Ché pham nhya nhay quang theo diém 8, dic trung & chd: polyme tan trong kiém
dugc chon tir (met)acrylic polyme, styrenic polyme, epoxy polyme, polyuretan
(met)acrylat polyme béo, polyuretan (met)acrylat polyme thom, nhya amit, nhua amit
epoxy, nhya alkyd, va nhua phenolic.

10. Ché phém nhua nhay quang theo diém 8 hoac 9, dic trung & chd: polyme tan trong

kiém 12 polyme tan trong kiém chtra carboxy.

11. Ché phidm nhya nhay quang theo diém 10, dac trung & chd: polyme tan trong kiém

chira carboxy 1a (met)acrylat polyme duoc tao thanh bdi qua trinh copolyme hoa cla
65



47356 66/68

(met)acrylat, axit carboxylic khdng no kiéu etylen, va monome c6 thé copolyme hoa

khac.

12. Ché phdm nhwa nhay quang theo diém 8, dic trung & chd: hop chit c6 lién két doi
khéng no kiéu etylen 1a hop chit c6 thé quang polyme hoa c6 it nhat mot lién két khong

no kiéu etylen trong phan tu.

13. Ché phidm nhua nhay quang theo diém 12, dac trung & chd: hop chét c6 lién két doi
khéng no kiéu etylen dugc chon tir hop chat (met)acrylat c6 lién két uretan trong phan

t&r va hop chat (met)acrylat gbc bisphenol A.

14. Ché pham nhua nhay quang theo diém 8, dac trung & chd: chét hoat héa quang hoc
khac dugc chon tir it nhat mot trong s6 chat hoat hoa quang hoc biimidazol, pyrazolin,
keton thom, anthraquinon, benzoin va benzoin alkyl ete, oxim este, triazin,

triphenylamin, coumarin, thioxanthon, va acridin.

15. Ché phém nhua nhay quang theo diém 8, dic trung & cho: chét phu trg dugce chon
tlr it nhat mot trong s6 chat mau, chét sinh mau nhe, thudc nhudm, chat don, chat déo
hoa, chét 6n dinh, chét trg phu, va chét thtc déy do khuon.

16. TAm ép nhya nhay quang, bao gdm: 16p nhua nhay quang dugc tao thanh boi ché
pham nhua nhay quang theo diém bat ky trong sb cic diém tir 7 dén 15, va 16p nén do

16p nhua nhay quang.
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