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bao gém chat khoi mao quang polyme hoa, nhya tan trong kiém, hop chét c6 it
nhat mot lién két khong no cé thé polyme hoa, chit tao mau, va chét cho hydro.
Khi dung dé san xuét bd loc mau, ché phdm nhya nhay quang c6 tinh nhay
quang tuyét voi va kha niang hién anh tbt, 46 sang cao sau khi hoa ctng, va do

bam chat vao nén tuyét voi.
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Linh vwe k§ thuat dwge dé cap

Sang ché thudc linh vuc k§ thuat hoa hitu co va hoa ciing quang hoc, va cu thé 1a
sang ché d& cép dén ché phdm nhya nhay quang dung cho bd loc mau, bd loc mau st

dung ché pham nhua nhay quang va phwong phap san xuét bo loc mau nay.
Tinh trang k¥ thuat cia sang ché

B0 loc mau thuong dugc tao thanh béng cach tao ra cac vat li€u tao mau do, vat
liéu tao mau xanh lyc, vat liéu tao mau xanh lam, va cac vat liéu twrong tu trén nén trong
sudt nhd phuong phap nhudm, phuong phép in, phuong phép phan tan chat mau, v.v.
Phuong phép phan tan chit mau hién dang 13 phwong phép chi dao trong nganh nay.
Ché pham nhua nhay quang chira chét tao mau dugc phu 1én nén trong sudt, sau d6 dua
qua budc phoi sang, hién anh, va néu cén, budc hoa cing sau. By loc mau dugc hinh
thanh bang cach 13p lai cc quy trinh nay. Phwong phap nay c6 nhitng uu diém nhu kha

ning chiu nhiét cao va khong can nhudm, c¢6 thé tao thanh 16p mau c6 dd chinh xac cao.

Trong nhitng ndm gan ddy, céc yéu clu vé sic do va do twong phéan cua bd loc
mau dan gia tang. Dé dat dugc do tinh khiét mau cao cia phén tr hién thi hodc do phan
gial mau cao cua phan tir tiép nhan 4nh sang, ndng d6 ctia chét tao mau trong ché phdm
¢6 xu hudng tré nén cao hon. Tuy nhién, diéu nay ciing lam nay sinh céc van dé bao
gbm: can hoic vét bén d& dang tao ra trén dé véi cac phan khong 16 sang trong qua trinh
hién anh hoic 16p chin sang, khong dit d6 bam dinh véi dé, do cimg khong du, hinh

thanh mAu kém & phan phoi sang, va cic van dé tuong tu.

Cho dén nay, viéc két hop/lya chon cac hop phan trong ché pham nhua nhay
quang van 1a phuong thirc chinh dé thu dugc cac san phdm c6 dic tinh mg dung t5t hon.
Ban chit k§ thuit clia sing ché

Theo nhu ciu phat trién trong linh vuc k¥ thuat nay, muc dich cta sing ché cha
yéu la dé xuét ché phdm nhyra nhay quang dung cho bd loc mau, c¢6 do nhay sang tuyét
voi va kha nidng hién anh tdt khi dung, c6 do sang cao sau khi héa cing va ¢6 do bam
chit vao nén tuyét voi.

Dé dat duge muc dich néu trén, cac giai phap k¥ thuét cu thé dugc 4p dung nhu
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sau.
Ché phdm nhwa nhay quang ding cho bd loc mau bao gdm cac hop phan sau:

(A) chét khoi mao quang polyme hoa, bao gdm chat khoi mao quang polyme hoa

A1 va it nhat mot chit khoi mao quang oxim este A2;

(B) nhya hoa tan trong kiém;

(C) hop chét co it nhat mot lién két khong no ¢6 thé polyme hoa;

(D) chét tao mau;

(E) chét cho hydro;

trong do chit khoi mao quang polyme hoa Al la chit khoi mio quang lai
hexaarylbiimidazol (tirc 1a HABI) ¢6 cAu tric duge biéu dién béi Cong thire (I), va chira
cac hop chét biimidazol ¢6 bdn vi tri gén 2-1°, 2-3°, 2°-1, va 2°-3, trong do téng ham

lwong phéan tram khéi luong cia cac hop chét biimidazol c6 bdn vi tri gin trong Al 1a

92% hoic cao hon,

Are
Ary Ar, 2
— AN
\
N LN —(y

3N\ %
Arg (I)
Ar1, Ara, Ars, Ara, Ars, va Ars trong Cong thire (I) ¢6 thé 1a giéng nhau hodc khac

nhau, va moi géc nay doc lap la aryl duoc thé hoadc khong duoc thé; va

chit khoi mao quang polyme héa c6 hé sb t&t mol & vach i (365 nm) la 5000-
10000.

Muc dich khac cuia sang ché la dé xuat bd loc mau bang c4ch st dung ché pham

nhua nhay quang néu trén, va phuong phép san xuét bd loc mau nay.
MO ta vin tit cac hinh vé
Fig. 1 1a hinh anh sdc ky 1ong hiéu nang cao clia san phim al.

Fig. 2 1a hinh anh sic ky 1ong hiéu nang cao cta T1.
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Fig. 3 13 hinh 4nh sic ky long hiéu ning cao cta T2.

Fig. 4 13 hinh anh séc ky l1éng hiéu ning cao ciia T3.

Fig. 5 1a hinh 4nh phé céu triic ctia T1 thu duge bang nhiéu xa don tinh thé.
M5 ta chi tiét sang ché

Duéi day, ché phim nhya nhay quang, bd loc mau, va phuong phép san xuét bo

loc mau nay theo sang ché s& duoc mo ta chi tiét hon.
Chét khoi mao quang polyme héa (A)

Chét khoi mao quang polyme hoa Al

Nhu duge mo ta trén day, chit khoi mao quang polyme hoéa Al theo sang ché 1a
chit khoi mao quang lai HABI c6 cAu tric dugc biéu dién boi Cong thue (I), va chira
cac hop chat biimidazol ¢6 bdn vi trf gén 2-1°, 2-3°, 2°-1, va 2°-3, trong do tong ham
lwong phan trim khdi lugng cua cac hop chét biimidazol c6 bdn vi tri gin trong chét

khoi mao quang polyme hoa Al 1a 92% hodc cao hon,

Ary Ar,

Ar3 (I)
Ar1, Ay, Ars, Ats, Ars, va Arg trong Cong thire (I) co thé 1a giéng nhau hodc khéc
nhau, va mdi gbe nay doc 1ap 1 aryl duoc thé hoic khong duoc thé; va
chit khoi mao quang polyme héa c6 hé sb tit mol & vach i (365 nm) la 5000-
10000.
Céc hop chat biimidazol thoa mén cau trac duge biéu dién boi Cong thic (1) va

¢6 bbn vi tri gan 2-1°, 2-3,2°-1, va2’-3 cu thé 1a cac cau trac sau:
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vi tri gan 2-1’
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vi trf gén 2-3°

Ary Arp
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vi trf gén 2°-1

)_/<

vi trf gn 2°-3.
Trong Cong thtre (I), t5t hon néu aryl 12 phenyl.
Aryl dugc thé ¢6 thé duge thé mot 1an hodc duge the nhiéu 14n.

Tét hon néu phan ttr thé trén aryl c6 thé 1 halogen, nitro, xyano, amino, hydroxy,
C1-Cao alkyl hoic alkenyl, C1-Cs alkoxy, trong do metylen trong mdi bién doc 1ap (tc

12 mdi phan ttr thé) c6 thé tury y dugce thé bang oxy, luu huynh, hodc imino.

Tét hon nita néu phén ttr thé trén aryl c6 thé 1a flo, clo, brom, nitro, Xyano, amino,
hydroxy, Ci-Cio alkyl hodc alkenyl, C1-Cs alkoxy, trong d6 metylen trong mdi bién ddc

1ap c6 thé tly y duge thé bang oxy, luu huynh, hodc imino.

Con tt hon nira néu it nhit mdt trong sb Ari, Ay, Ars, Ars, Ars, va Arg la aryl
chira phan tir thé halogen. Phan ttr thé halogen c6 thé cai thién hiéu Gng ddi mau trong
qua trinh héa cung dé nang cao kha ning nhan biét ctia mat dién ti trong qua trinh hién
anh (Luu y: 16p nhua nhay quang s€ thay ddi mau sic sau khi phoi sang, va tao nén sy
khac biét vé mau sic v6i vung khong phoi sang, do d6 mét dién tir c6 thé nhén ra no.
Sang ché c6 thé 1am cho su khac biét vé mau sic ro rang hon), do d6 cdi thi¢n chét lugng

clia san pham tmg dung. Dic biét t5t hon néu ph?m tt thé halogen 1a clo.
Nghién clru clia céc tac gia sang ché da phat hién ra rang hoat tinh khoi mao
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quang hoc cac hop ch4t HABI bi anh huéng boi cac hiéu (mg dién ti va khong gian cia
c4c chét thay thé trén vong thom. Cac phén tit thé trén vong thom it &nh huodng dén su
hép thu ctia cac hop chit HABI gan budc séng 265 nm, nhung ¢6 anh hudng 16n dén su
hép thu ctia cac hop chit HABI gan budc song 365 nm. Khi mot hé théng lién hop duge
dua vao cAu tric HABI, budc song hip thu t ngoai dich chuyén vé phia budc song dai
(tirc 1a tao ra hién tuong chuyén mau dé) va cuong do hép thu t ngoai gia ting (nghia

1a hé sb tat mol).

Trong ché phdm nhua nhay quang theo sing ché, chét khoi mao quang polyme
hoéa Al hoat dong nhu chét khoi mao, va cac gbc hoat dong dugc tao ra trai qua qua
trinh chuyén mach thong qua chét cho hydro, va c6 thé thac ddy hiéu qua qué trinh hoa
cirng vung phoi sang ma khong can khir hoat hoa. Pidu ndy c6 loi cho viée cai thién dd

nhay sang va do sang ctia by loc mau.

Ngoai bdn vi tri gén 2-1°,2-3’,2’-1, va 2°-3 nhu duoc dé cp trén day, hop chét
HABI duoc biéu dién bai Cong thirc (I) con ¢ cée vi trf gan 1-4°, 1-57, 347, 3-5, 1-17,
1-3°,3-1°,3-3’, 4-1°, 4-3°, 5-1°, va 5-3’. Tuy nhién, nghién cru clia cic tac gia sang ché
da phat hién ra rang chit khoi mao quang polyme hoa Al nhu dugc md ta trén day 1a
cach thich hop nhét dé giai quyét vAn dé k¥ thuat cla sang ché. Pic tinh ctia mot chat
duy nhat ctia mot vi tri gén bét ky trong sé c4c vi tri gén thap hon nhiéu so v6i ciia chét
khoi mao quang polyme héa Al, va néu téng ham lugng cua bbn vi tri gin nay thap hon

92%, dac tinh nay rd rang s& trd nén kém hon.

Dbi v6i chat khoi mao quang polyme hoa Al dugc st dung trong sang ché, tbt
hon 12 tong ham lugng phan trim khdi luong ctia cac hop chét biimidazol théa man ciu
triic duge bidu dién bai Cong thuc (I) va co bbn vi trf gin 2-1°,2-3°,2°-1, va 2°-3 trong
d6 12 95% hodc cao hon, va déc biét tdt hon 13 né bao gém cac hgp chét biimidazol thoa
man cau trac duge biéu dién boi Cong thire (I) va cb bbn vi tri gn 2-1°, 2-3°, 2°-1, va

2’-3.

Nghién ctru cua cac tic gia sang ché d3 phat hién ra rang, khi chét khoi mao
quang polyme héa c6 hé s6 t&t mol & vach i (365 nm) 1a 5000-10000, n6 c6 d6 nhay
quang phu hgp, va s& khong 1am giam tbc do hoa cung do dd nhay quang khong du hoac
s& khong gy ra hién teong xén mit do d6 nhay quang qua cao.

Chét khoi mao quang hoc HABI 1a dang chit khoi mao quang da biét trong linh

5
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vuc can quang, va co thd dugc didu ché bing cach két hop oxy hoa hop chét
triarylimidazol hodc triarylimidazol dugc thé. Quy trinh didu ché cu thé c6 thé dé cap
dén, vi du, phin boc 16 ciia giai phap k¥ thuat da biét nhu US3784557, US4622286, va
US4311783 (duoc dua toan bd vao ban md ta bang cach vién dan). Trén co s cong nghé
hién c¢0, qua trinh két tinh lai dung mdi c6 thé dugc bd sung @ dé dang thu duoc chét
khoi mao quang polyme hoa Al thoa mén cac yéu cAu v& ché phdm néu trén cla sang
ché. Dung mbi nay ¢6 thé 1a mot thanh phin hogc ché pham ciia hai hoc nhiéu thanh
phé“m gém toluen, metanol, etyl axetat, diclometan, va nudc. Khong bi gidi han, quy trinh
didu ché chét khoi mao quang polyme hoa Al ciing ¢6 thé dugce tham khao trong ndi
dung dugc boc 1§ cua don dang ky sang ché trude d6 ctia nguodi ndp don (S6 don
201811154682,6), toan bd ndi dung dugce dua vao ban mo ta nay b'fmg cach vién dan.
Vi du, twong ing v6i cac hop chét biimidazol c6 bén vi tri gan 2-1°, 2-3°, 2°-1,
va 2°-3, chét khoi mao quang polyme hoa Al dugc chon tir hodc bao gdm it nhit mot

trong sO cac t0 hop sau:

Al-1:
oys ags
4 Cl Cl
N N'I 2 1 2 3N N1
TN~ N3 3 2
cl 2 o ) 5,N\ N oal
A1-1-a A1-1-b
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A1-4-a A1-4-b
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NO,

A1-7-c

A1-7-d

Trong ché phim nhya nhay quang theo sing ché, tinh theo 100 phan khéi lugng
cta tong ham luong, t&t hon 12 ham lugng cla chét khoi mao quang polyme hoa Al nim

trong khoang 0,1-10 phan khéi lugng.

Chét khoi mao quang oxim este A2

Ngoai chit khoi mao quang polyme héa Al néu trén, chit khoi mao quang
polyme hoéa trong ché phdm nhya nhay quang theo sang ché con chira it nhat mot chat

khoi mao quang oxim este A2.

Viéc bd sung chit khoi mao quang oxim este vao h¢ théng 1a ¢6 loi cho viéc cai
thién do nhay sang, do phan giai, v.v. cua ché phém. So véi viéc khong bd sung chét
khoi mao quang oxim este, hodc bd sung céac dang chét khoi mao quang khac (nhu hop
chét axetophenon, hop chét triazin, va cac hop chét twong tu), viéc dua vao chét khoi
mao quang oxim este v6i su ¢6 mat cia chét khoi mao quang polyme hoa Al co thé cai
thién dang ké do nhay quang va kha nang hién anh cta ché phdm, trong khi n6 ciing c6
lgi cho viéc cai thién d§ phan giai.

Dang chét khoi mao quang oxim este khong bi gidi han cu thé, va cac chat khoi
mao quang da biét hién co6 chira nhém oxim este trong cAu trtc c6 thé duoc str dung. Vi
du, n6 co thé dugc chon tir it nhit mét trong sb cac hop chét: oxim este cua axit 1-(4-
phenylthiophenyl)—n-octan—1,2-di0n—2—benzoic, oxim este cua axit 1-[6-(2-
metylbenzoyl)-9-etylcarbazol-3-yl]-etan—l-on-axetic, oxim este cua axit 1-[6-(2-
metylbenzoyl)-9-etylcarbazol—3-yl]-butan—l-on—axetic, oxim este cua axit 1-[6-(2-
metylbenzoyl)—9-etylcarbazol-3-yl]-propan-1-0n—axetic, oxim este cua axit 1-[6-(2-
metylbenzoyl)—9-etylcarbazol-3-yl]-1—xyclohexy1-metan— 1-on-axetic, oxim este clia axit

1-[6-(2-metylbenzoyl)-9-etylcarbazol-3 -y1]-(3-xyclopentyl)-propan-1-on- axetic, oxim
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este cla axit 1-(4-pheny1thiopheny1)-(3-xyclopentyi)-propan-1,2-dion—2-benzoic, oxim
este cua axit 1-(4-pheny1thiophenyl)-(3—xyclohexyl)-propan-1,2-dion-2-
xyclohexylformic, oxim este cla axit 1-[6-(2-metylbenzoyl)-9-etylcarbazol-3-yl]-(3-
xyclopentyl)-propan-1,2-dion-2-axetic, oxim este cta axit 1-(6-orthometylbenzoyl-9-
etylcarbazol-3-yl)-(3-xyclopentyl)-propan-1 2-dion-2-benzoic, 1-(4-benzoyldiphenyl
sulfua)-(3-xyclopentylaxeton)-1-oxim axetat, 1-(6-orthometylbenzoyl-9-etylcarbazol-
3-y1)-(3-xyclopentylaxeton)-1-oximxyclohexylformat, 1-(4-benzoyldiphenyl sulfua)-3-
xyclopentylaxeton)-1-oximxyclohexylformat, ~ oxim  este cia axit  1-(6-
orthometylbenzoyl-9-etylcarbazol-3-yl)-(3-xyclopentyl)- -propan-1,2-dion-2-
orthometylbenzoic, oxim este clia axit 1-(4- phenylthiophenyl)- -(3-xyclopentyl)-propan-
1,2-dion-2-xyclohexylformic, oxim este cua axit 1-(4-thiophenformyl-diphenyl sulfua-
4’-yl)-3-xyclopentyl-propan-1-on-axetic, 1-(4-benzoyldiphenyl sulfua)-(3-
xyclopentyl)-propan-1,2-dion-2-oxim  axetat, oxim este cua axit 1-(6-nitro-9-
etylcarbazol-3-yl)-3-xyclohexyl-propan-1-on-axetic, oxim este cua axit 1-(6-
orthometylbenzoyl-9-etylcarbazol-3-yl)-3 -xyclohexyl-propan-1-on-axetic, 1-(6-
thiophenformyl-9-etylcarbazol-3-yl)-(3 -xyclohexylaxeton)-1-oxim  axetat, 1-(6-
furanfuroyl-9-etylcarbazol-3-yl)-(3-Xyclopentylaxeton)-l-oxim axetat, oxim este cua
axit 1,4-diphenylpropan-1,3-dion-2-axetic, oxim este cia axit 1-(6-furoyl-9-
etylcarbazol-3-yl)-(3-Xyclohexyl)-propan-1,2-dion-2-axetic, oxim este cua axit 1-(4-
phenylthiophenyl)-(3-xyclohexyl)-propan-1,2- dion-2-axetic, 1-(6-furanfuroyl-9-
etylcarbazol-3-yl)—(3-xyclohexylaxeton)-1-0xim axetat, oxim este cua axit 1-(4-
phenylthiophenyl)-(3-xyclohexyl)-propan—l,2-dion—3-benzoic, oxim este ctia axit 1-(6-
thiophenformyl-9-etylcarbazol-3-y1)-(3 -xyclohexyl)-propan-1,2-dion-2-axetic, 2-
[(benzoyloxy)imino]-1-phenylpropan-1-on, 1-phenyl-1,2-propandion-2-
(oxoaxetyl)oxim, oxim este clia axit 1-(4-phenylthiophenyl)-2-(2-metylphenyl)-etan-
1,2-dion-2-axetic, oxim este cua axit 1-(9,9-dibutyl-7-nitr0ﬂoren-2-yl)-3-xyclohexyl-
propan-1-on-axetic, oxim este cua axit 1-{4-[4-(thiophen-2-formyl)phenylthio]phenyl}—
3-xyclopentylpropan-1,2-dion-2-axetic, oxim este cua axit 1-[9,9-dibutyl-2-yl]-3-
xyclohexylpropylpropan-l,2-dion-2—axetic, oxim este cua axit 1-[6-(2-
benzoyloxyimino)-3 -xyclohexylpropyl-9-etylcarbazol-3-yl]Joctan- 1,2-dion-2-benzoic,
oxim este cua axit 1-(7-nitro-9,9-dialylﬂoren-2-yl)-1-(2-metylpheny1)keton-axetic,
oxim este cua axit 1-[6-(2-metylbenzoyl)-9-etylcarbazol-3-yl]-3-xyclopentyl—propan—1-

10



on-benzoic, oxim este cua axit 1-[7 -(2-metylbenzoyl)-9,9-dibutylfloren-2-yl]-3-
xyclohexylpropan-1,2-dion-2-axetic, oxim este cua 1-[6-(furan-2-formyl)-9-
etylcarbazol-3-yl]-3 -xyclohexylpropan-1,2-dion-2-etoxyformyl, va cac chét tuong tu
cta chung. Cac hop chét oxim este ndy c6 thé dugc sir dung mdt minh hodc két hop hai

hodc nhiéu hop chét.

Tu quan diém vé dic tinh nay, ty 1¢ khéi luong gitta chit khoi mao quang polyme

héa Al va chit khoi mao quang oxim este A2 trong ché pham 14 1:5-5:5.

Trong 100 phén khéi lugng clia ché pham nhya nhay quang, ham luong cua chat
khoi mao quang polyme hoa (A) 1a 0,1-20 phén khéi lugng, t6t hon 1a 1-10 phéan khéi
luong. Néu ham lugng cua chét khoi mao quang polyme héa (A) qua nhd, c6 khiém
khuyét 13 do nhay quang bi giam; va néu ham luong nay qué 16n, c6 khiém khuyét 1a

van quang hoc ¢6 xu hudng tré nén rong hon chiéu rong vach cua tdm chén quang.
Nhua tan trong kiém (B)

Trong ché phdm nhua nhay quang theo sang ché, dang nhua tan trong kiém (B)
khong bi gidi han cu thé, nhung tdt hon 13 duoc chon tir quan diém vé tinh chiu nhiét,
kha niing hién anh, va tinh kha dung. Nhya tan trong kiém c6 cac nhém axit nhu carboxyl
va hydroxyl phenol dugc wu tién, copolyme chira carboxy dudi dang nhya tan trong
kiém duoc uu tién hon, va copolyme clia monome chua no kiéu etylen c6 cac nhom
carboxyl [sau ddy duoc goi 1a “monome khong no chira carboxy” (P)] va monome chua
no kiéu etylen c6 thé copolyme hoa khac [sau ddy dugc goi la “monome chua no c6 thé
copolyme héa” (Q)] [sau day duoc goi la “copolyme chita carboxy” (R)] dugc ddc biét

uu tién.

Péi v6i monome khong no chira carboxy (P), cac hop chét sau duoc 14y 1am vi
du: axit monocarboxylic chua no nhu axit acrylic, axit metacrylic, axit crotonic, axit a-
cloacrylic, axit xinnamic, v.v; axit dicarboxylic chua no hodc cac anhydrit cia chiang
nhu axit maleic, anhydrit maleic, axit fumaric, axit itaconic, anhydrit itaconic, axit
xitraconic, anhydrit xitraconic, axit mesaconic, v.v; axit polycarboxylic chua no ba lan
hogc hon ba 1an hodc céc anhydrit cia ching; mono(met)acryloyloxyalkyl este cua axit
polycarboxylic hai 1in hodc hon hai 14n nhu mono(2-acryloyloxyetyl) suxinat, mono(2-
metylacryloyloxyetyl)  suxinat, mono(2-acryloyloxyetyl) ~ phtalat, ~ mono(2-

metylacryloyloxyetyl) phtalat, v.v; mono(met)acrylat cia polyme c6 carboxyl va
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hydroxyl & ca hai dAu muat nhu e-carboxy polycaprolacton monoacrylat, @-carboxy
polycaprolacton monometacrylat, v.v; va cac hgp chét twong tu. Ca4c monome khong no
chira carboxy nay c6 thé dugc st dung mot minh hodc & dang két hop ctia hai hodc nhiéu

hop chit.

Dbi v6i monome chua no c6 thé copolyme hoa (Q), cac hop chét sau duoc iy
1am vi du: hop chit (met)acrylat nhu metyl acrylat, metyl metacrylat, 2-hydroxyetyl
acrylat, 2-hydroxyetyl metacrylat, alyl acrylat, alyl metacrylat, benzyl acrylat, benzyl
metacrylat, glyxeryl monoacrylat, glyxeryl monometacrylat, v.v; hop chat vinyl thom
nhu styren, a-metylstyren, o-vinyltoluen, m-vinyltoluen, p-vinyltoluen, p-clostyren, o-
metoxystyren, m-metoxystyren, p-metoxystyren, o-vinylbenzyl metyl ete, m-
vinylbenzyl metyl ete, p-vinylbenzyl metyl ete, o-vinylbenzyl glyxidyl ete, m-
vinylbenzyl glyxidyl ete, p-vinylbenzyl glyxidyl ete, v.v; inden nhu inden, 1-metylinden,
v.v; glyxidyl este clia axit carboxylic chwa no nhu glyxidyl acrylat, glyxidyl metacrylat,
v.v; vinyl carboxylat nhu vinyl axetat, vinyl propionat, vinyl butyrat, vinyl benzoat; ete
chua no nhu vinyl metyl ete, vinyl etyl ete, alyl glyxidyl ete, v.v; hop chét vinyl xyanua
nhu acrylonitril, metacrylonitril, a-cloacrylonitril, vinyliden xyanua, v.v; amit chua no
nhu acrylamit, metacrylamit, a-cloacrylamit, N-2-hydroxyetyl acrylamit, N-2-
hydroxyetyl metacrylamit, v.v; imit chua no nhu maleimit, N-phenylmaleimit, N-
xyclohexylmaleimit, v.v; dien béo dugc lién hop nhu 1,3-butadien, isopren, clopren, v.v;
monome 1én c6 monoacryloyl hodc monometacryloyl & d4u mut cta chudi phan tir nhu
polystyren, polymetyl acrylat, polymetyl metacrylat, poly-n-butyl acrylat, poly-n-butyl
metacrylat, polysiloxan, v.v; va cac hop chit twong tu. C4c monome chua no c6 thé
copolyme hoda nay cé thé dugc st dung mot minh hodc ¢ dang két hop cua hai hodc

nhiéu hop chat.

Déi v6i nhua tan trong kiém (B) dugc vu tién, copolyme chira carboxy (R) thu
dugc bang quy trinh polyme héa (P) va (Q). T6t hon nira 13, (P) chira acrylat va/hodc
metacrylat 1am cac hop phin thiét yéu, va tiy thudc vao cic truong hop con chira it nhét
mdt hop chat dugc chon tur mono(2-acryloyloxyetyl) —suxinat, mono(2-
metylacryloyloxyetyl) suxinat, m-carboxy polycaprolacton monoacrylat, va @-carboxy
polycaprolacton monometacrylat; (Q) duge chon tir it nhAt mot trong s styren, metyl
acrylat, metyl metacrylat, 2-hydroxyetyl acrylat, 2-hydroxyetyl metacrylat, alyl acrylat,
alyl metacrylat, benzyl acrylat, benzyl metacrylat, glyxeryl monoacrylat, glyxeryl
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monometacrylat, N-phenylmaleimit, monome 1lén polystyren, va monome 16n

polymetyl metacrylat.

Pbi véi copolyme chita carboxy (R), vi du cu thé duge 14y 1am vi du nhu sau:
copolyme axit (met)acrylic/metyl (met)acrylat, copolyme axit (met)acrylic/benzyl
(met)acrylat, copolyme  axit (met)acrylic/2-hydroxyetyl ~ (met)acrylat/benzyl
(met)acrylat, copolyme monome 16n axit (met)acrylic/metyl (met)acrylat/polystyren,
copolyme monome l6n (met)acrylat/metyl (met)acrylat/polymetyl metacrylat,
copolyme monome 1on axit (met)acrylic/benzyl (met)acrylat/polystyren, copolyme
monome 16n axit (met)acrylic/benzyl (met)acrylat/polymetyl metacrylat, copolyme
monome 16n axit (met)acrylic/2-hydroxyetyl (met)acrylat/benzyl
(met)acrylat/polystyren, copolyme monome l6n axit (met)acrylic/2-hydroxyetyl
(met)acrylat/benzyl (met)acrylat/polymetyl metacrylat, copolyme axit
(met)acrylic/styren/benzyl (met)acrylat/N-phenylmaleimit, copolyme axit
(met)acrylic/mono[2-(met)acryloyloxyetyl] suxinat/styren/benzyl  (met)acrylat/N-
phenylmaleimit, copolyme axit (met)acrylic/mono[2-(met)acryloyloxyetyl]
suxinat/styren/allyl (met)acrylat/N-phenylmaleimit, copolyme axit
(met)acrylic/styren/benzyl (met)acrylat/glyxeryl mono(met)acrylat/N-phenylmaleimit,
copolyme axit (met)acrylic/m-carboxy polycaprolacton mono(met)acrylat/styren/benzyl

(met)acrylat/glyxeryl mono(met)acrylat/N -phenylmaleimit, v.v.

Theo sang ché, nhya hoa tan trong kiém (B) c6 thé dugc st dung mdt minh hodc

& dang két hop ctia hai hodc nhiéu hop chét.

Tu quan diém vé kha nang hién anh va do nhét chét 1ong, tdt hon 1a nhya hoa tan
trong kiém polyme c6 phén tir rong trung binh khéi (gia tri duong lugng polystyren
thu dugc bang cach do thong qua phuong phap GPC) nam trong khoang tir 1000 dén
200.000, t6t hon nita 1a nam trong khoang tir 2000 dén 100.000, va tot nhat 1a ndm trong
khoang tir 5000 dén 50.000.

Trong 100 phan khéi luong clia ché pham nhya nhay quang, ham luong cta hop
phan (B) 1a 5-60 phan khdi lugng, tot hon 1a 10-50 phén khéi lugng. Néu ham lugng
cuia nhya hoa tan trong kiém 14 qua nho, c6 khiém khuyét khién do bam dinh vao bé mit
tré nén kém hodc kha nang hién anh kiém cua phan da dugc hoa cing quang hoc bi

giam; va néu ham lugng cua nhya hoa tan trong kiém qud 16n, ¢6 khiém khuyet khién
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dic tinh chén sang bi suy giam.
Hop chét co it nhét mot lién két khong no c6 thé polyme héa (C)

Hop chét c6 it nhat mot lién két khong no c6 thé polyme héa (C) nhu duge mo ta

trong sang ché c6 thé & cac dang hoa hoc nhu monome, oligome, va polyme.

Dé 1am hop chét c6 it nhat mot lién két khong no c6 thé polyme hoa nhu vy, cac
hop chét sau dugc 14y 1am vi du: axit carboxylic chura no cling nhu cac mudi va este clia
ching nhu acrylat, metacrylat, axit itaconic, axit crotonic, axit isocrotonic, axit maleic,
v.v; cac hop chat co thé polyme hoa gbc tur do nhu cacbamat, amit, anhydrit, acrylonitril,
styren, vinyl ete, polyeste chua no, polyete chua no, polyete chua no, polyuretan chua
no, v.v. uretan, amit, anhydrit axit, acrylonitril, styren, vinyl ete, polyeste chua no,

polyete chua no, polyamit chua no, polyuretan chua no, v.v; va cac hop chét tuong tu.

Vi du, hop chét acrylat bao gbdm: metyl acrylat, etyl acrylat, propyl acrylat,
isopropyl acrylat, butyl acrylat, isopentyl acrylat, hexyl acrylat, 2-etylhexyl acrylat,
octyl acrylat, dexyl acrylat, dodexyl acrylat, octadexyl acrylat, isobornyl acrylat,
xyclohexyl acrylat, bixyclopentenyl acrylat, bixyclopentenyloxyetyl acrylat, benzyl
acrylat, 2-hydroxyetyl acrylat, 2-hydroxypropy! acrylat, 2-hydroxy-3-clopropyl acrylat,
2-hydroxy-3-phenoxypropyl  acrylat, 2-hydroxy-3-alyloxypropyl  acrylat,  2-
acryloyloxyetyl-2-hydroxypropy!l phtalat, 2,2,2-trifloetyl acrylat, 1,3-butylen glycol
metyl ete acrylat, butoxyetyl acrylat, B-carboxyetyl acrylat, monoacryloyloxyetyl
suxinat, m-carboxy polycaprolacton monoacrylat, trimetylsiloxyetyl acrylat, diphenyl-
2-acryloyloxyetyl phosphat, trietylen glycol diacrylat, tetraetylen glycol diacrylat,
bisphenol A diacrylat, bisphenol A diacrylat dugc cai bién EO, bisphenol A diacrylat
duoc cai bién PO, bisphenol A diacrylat duge hydro hoa, bisphenol A diacrylat dugc
hydro héa dugc céi bién EO, bisphenol A diacrylat dugc hydro hoa duoc cai bién PO,
bisphenol F diacrylat, bisphenol F diacrylat dugc cai bién EO, bisphenol F diacrylat
duoc cai bién PO, tetrabromobisphenol A diacrylat dugc cai bién EO, trixyclodecan
dihydroxymetyl diacrylat, triacrylat dugc cai bién glyxeryl PO, trimetylolpropan
triacrylat, pentaerythritol tetraacrylat, dipentaerythritol tetraacrylat, dipentaerythritol
pentaacrylat monopropionat, dipentaerythritol hexaacrylat, tetrametylol —metan

tetraacrylat, v.v.

Vi duy, hogp cht metacrylat bao gdm: metyl metacrylat, etyl metacrylat,
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hydroxyetyl metacrylat, propyl metacrylat, isopropyl metacrylat, butyl metacrylat,
isopentyl metacrylat, hexyl metacrylat, 2-hexyl metacrylat, 2-etylhexyl metacrylat, octyl
metacrylat, dexyl metacrylat, dodexyl metacrylat, octadexyl metacrylat, isobornyl
metacrylat, xyclohexyl metacrylat, bixyclopentenyl metacrylat, bixyclopentenyloxyetyl
metacrylat, benzyl metacrylat, 2-hydroxyetyl metacrylat, 2-hydroxypropyl metacrylat,
2-hydroxy-3-clopropyl metacrylat, 2-hydroxy-3-phenoxypropyl metacrylat, 2,2,2-
trifloetyl metacrylat, 2,2,3,3-tetraflopropyl metacrylat, 1H-hexafloisopropyl metacrylat,
2-metoxyetyl metacrylat, 1,3-butylen glycol metyl ete metacrylat, butoxyetyl metacrylat,
metoxy trietylen glycol metacrylat, metoxy polyetylen glycol #400 metacrylat, metoxy
dipropylen glycol metacrylat, metoxy tripropylen glycol metacrylat, metoxy
polypropylen glycol metacrylat, etoxy dietylen glycol metacrylat, 2-etylhexylcarbitol
metacrylat, tetrahydrofurfuryl metacrylat, phenoxyetyl metacrylat, pentaerythritol
tetrametacrylat, dipentaerythritol pentametacrylat monopropionat, dipentaerythritol

hexametacrylat, v.v.

Khong bi gidi han, hop chét c6 it nhat mot lién két khong no c6 thé polyme hoa
(C) cling ¢6 thé dugc 14y vi du 1a cac hop chét nhu alyl glyxidyl ete, dialyl phtalat, trialyl
trimelitat, trialyl isoxyanurat, acrylamit, N-hydroxymetylacrylamit, diaxeton acrylamit,
N,N-dimetylacrylamit, N,N-dietylacrylamit, N-isopropylacrylamit, acryloylmorpholin,
styren, p-hydroxystyren, p-clostyren, p-bromostyren, p-metylstyren, vinyl axetat, vinyl
monocloaxetat, vinyl benzoat, vinyl pivalat, vinyl butyrat, vinyl laurat, divinyl adipat,

V.V,

Hop chét co it nhét mot lién két khong no ¢6 thé polyme hoa (C) trong sang ché
¢6 thé dugc str dung mdt minh, hodc cling c6 thé dugc sir dung béng cach tron hai hodc
nhidu hon hai hop chét véi ty 16 bt ky dé cai thién cée ddc tinh mong mubn.

Trong 100 phan khéi luong cia ché pham nhua nhay quang, ham luong ctia hop
phin (C) 1a 5-50 phan khéi luong, tét hon 1a 10-30 phan khéi lwong. Néu ham lugng
cta hop phan (C) qué nhd, ¢6 khiém khuyét 13 d6 nhay quang bi giam; va néu ham lugng
cta hop phan (C) qua 16n, co khiém khuyét 1 miu quang hoc ¢6 xu huéng tré nén rong
hon chiéu rdng vach cta tAm chin quang.

Chét tao mau (D)

Dang chét tao mau (D) theo sang ché khong bi giéi han cu thé, va c6 thé bao gdbm
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chat mau va thudc nhudm.

ChAt mau c6 thé bao gém chat mau hitu co, chit mau vo co bt ky hoac hdn hop

cta chung ma thudng duge st dung trong céc linh vyc lién quan.

Chét mau hitu co khong bi gidi han cu thé, va ¢6 thé bao gdm chit mau bat ky
dung cho muc dich chung cho myc in, myuc in phun, va céac chit mau tuong tu. Dic biét
hon, n6 co thé 12 chit mau azo tan trong nudc, chét mau azo khong tan trong nuérc, chét
mau phtaloxyanin, chit mau quinacridon, chét mau isoindolinon, chit mau isoindolin,
chit mau perylen, chit mau perinon, chét mau dioxazin, chat mau anthraquinon, chét
mau trén co s¢ dianthraquinon, chit mau anthrapyrimidin, chit mau anthanthron, chit
mau indanthron, chit mau flavanthron, chidt mau pyranthron, chidt mau
diketopyrolopyrol, v.v. Cac chit mau hitu co nay c6 thé dugc st dung mot minh hodc &

dang két hop clia hai hogc nhiéu hop chét.

Chét mau v6 co khong bi gii han cu thé, va c6 thé bao gém cac hop chit kim
loai (nhu oxit kim loai hogc phirc kim loai) va mudi than. Dic biét hon, no6 ¢ thé 1a oxit
cua it nhat mot kim loai duge chon tir s&t, coban, nhom, cadimi, chi, déng, titan, magie,
crom, kém va antimon. Cac chit mau vé co nay ¢ thé duoc st dung mot minh hodc &

dang két hop cia hai hogc nhiéu hop chét.

Céc chét mau hitu co va chit mau vo co ndy ciing c6 thé bao gém cac hgp chét
dugc phéan loai 1a chit mau theo Chi s6 Mau (Color Index — C.I.) (dugc cong bd béi the
Society of Dyers and Colourists). Dédc biét hon, chit mau vang C.1. 13, 20, 24, 31, 53,
83, 86, 93, 94, 109, 110, 117, 125, 137, 138, 139, 147, 148, 150, 153, 154, 166, 173,
180, 185; chét mau cam C.I. 13, 31, 36, 38, 40, 42, 43, 51, 55, 59, 61, 64, 65, 71; chat
mau d6 C.L 9,97, 105, 122, 123, 144, 149, 166, 168, 176, 177, 180, 192, 208, 215, 216,
204,242, 254, 255, 264; cht mau tim C.I. 14, 19, 23, 29, 32, 33, 36, 37, 38; chat mau
xanh lam C.I. 15 (15:3, 15:4, 15:6, v.v.), 21, 28, 60, 64, 76; chat mau xanh luc C.I. 7,
10, 15, 25, 36, 47, 58; chét mau nau C.I. 28; chat mau den C.I. 1, 7, v.v. Trong s6 chung,
t4t hon 12 chét mau vang C.I. 138, 139, 150, 185; chét mau cam C.I. 38; chit mau d6
C.L 122, 166, 177, 208, 242, 254, 255; chit mau tim C.I 23; chat mau xanh lam C.L.
15:3, 15:6; chat mau xanh luc C.I. 7, 36, 58; va cac chét mau tuong tu, ¢6 thé duoc st
dung. Cac chit mau nay c6 thé duoc st dung mot minh hodc ¢ dang két hop cia hai

hoic nhiéu hop chit.
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BAt k& 12 chit mau vo co hay chit mau hitu co, nén st dung chit mau cang min
cang tét vino 1a t6t nhét dé c6 do truyén qua cao. T4t hon 13, dudng kinh hat trung binh
ctia chAt mau nam trong khoang 0,01-0,1pm, t5t hon nita 12 ndm trong khoang 0,01-

0,05um.

Ham luong cta chit mau khong bi gidi han cu thé, nhung tinh theo tbng lwong
cta 100 phan khéi luong ctia chét tao mau, t6t hon 1a ham lugng cuia chAt mau nim trong
khoang 5-95 phan khéi lugng, t6t hon nita 1a 10-90 phan khdi lugng. Néu ham luong
ctia chAt mau ndm trong khoang néu trén, bd loc mau duge san xuét bang cach st dung
chit mau nay c6 thé c6 @i ving mau va do truyén qua tuyét voi, va dam bao do nhay

quang mong mudn.

Thubc nhudém khong bi gidi han cu thé, va ¢ thé bao gém: thudc nhudm axit véi
c4c nhom axit (nhu axit sulfonic, axit carboxylic, v.v.); mudi cta cac hop chat chira nito
va mudi cta thubc nhudm axit; sulfonamit clia thudc nhudm axit va cac dan xuét cua
chiing; thudc nhudm axit trén co s¢ azo, xanthen va/hodc phtaloxyanin va cac dAn xuét

cua chung; va cac thudc nhudém tuong tu.

T6t hon 13, thudc nhudm 13 hop chit duoc phan loai 1a thudc nhudm theo Chi )
Mau (dugce cong bd bdi the Society of Dyers and Colourists), hodc thudc nhudm da,
thudc nhuém xanh, va thudc nhudm tim trong s cac thubc nhudm duoc liét ké trong

Dyeing opinion (Color Dyeing Company).

Vi du, n6 c6 thé 1a thudc nhudém dung méi C.I., bao gom: thubc nhudém mau vang,
nhu mau vang dung mdi C.I. 4, 14, 15, 16, 21, 23, 24, 38, 56, 62, 63, 68,79, 82,93, 94,
98,99, 151, 162, 163, v.v.; thudc nhudm mau do, nhu mau dé dung moi C.IL. 8,45, 49,
89, 111, 122, 125, 130, 132, 146, 179, v.v.; thuéc nhudm mau cam, nhu mau cam dung
moi CI.2,7,11,15,26,41,45,56,62,v.v.; thudc nhudém mau xanh lam, nhu mau xanh
lam dung mdi C.I. 5, 35, 36, 37, 44, 59, 67,70, v.v.; thudc nhudm mau tim, nhu mau
tim dung méi C.I1.8,9, 13, 14, 36, 37, 47, 49, v.v; thudc nhudém mau xanh luc, nhu mau
xanh luc dung mdi C.I. 1, 3, 4, 5, 7, 28, 29, 32, 33, 34, 35, v.v. Trong s6 ching, mau
vang dung mdi C.I. 14, 16, 21, 56, 151, 79, 93; mau do dung méi C.L 8, 49, 89, 111,
122, 132, 146, 179; mau cam dung moi C.I. 41, 45, 62; mau xanh lam dung moi C.I. 35,
36, 44, 45, 70; mau tim dung mdi C.L. 13; va c4c thude nhudm dung méi twong tu, duge

uu tién.
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Vi du, n6 co thé 12 thudc nhudm axit C.I., bao gém: thudc nhudm mau vang, nhu
mau vang axit C.I. 1,3, 7,9, 11, 17, 23, 25, 29, 34, 36, 38, 40, 42, 54, 65, 72,73, 76,19,
98,99, 111, 112, 113, 114, 116, 119, 123, 128, 134, 135, 138, 139, 140, 144, 150, 155,
157, 160, 161, 163, 168, 169, 172, 177, 178, 179, 184, 190, 193, 196, 197, 199, 202,
203, 204, 205, 207, 212, 214, 220, 221, 228, 230, 232, 235, 238, 240, 242, 243, 251,
v.v.; thubc nhuém mau @8, nhu mau dé axit C.I. 1, 4, 8, 14, 17, 18, 26, 27, 29, 31, 34,
35,37, 42,44, 50, 51, 52, 57, 66, 73, 80, 87, 88,91, 92,94, 97,103, 111, 114, 129, 133,
134, 138, 143, 145, 150, 151, 158, 176, 182, 183, 198, 206, 211, 215, 216, 217, 227,
228, 249, 252, 257, 258, 260, 261, 266, 268, 270, 274, 277, 280, 281, 195, 308, 312,
315, 316, 339, 341, 345, 346, 349, 382, 383, 394, 401, 412, 417, 418, 422, 426, V.v.;
thudc nhudm mau cam, nhu mau cam axit C.I. 6, 7, 8, 10, 12, 26, 50, 51, 52, 56, 62, 63,
64, 74,75, 94, 95, 107, 108, 169, 173, v.v.; thudc nhudém mau xanh lam, nhu mau xanh
lam axit C.I. 1, 7, 9, 15, 18, 23, 25, 27, 29, 40, 42, 45, 51, 62, 70, 74, 80, 83, 86, 87, 90,
92,96, 103, 112, 113, 120, 129, 138, 147, 150, 158, 171, 182, 192, 210, 242, 243, 256,
259, 267, 278, 280, 285, 290, 296, 315, 324:1, 335, 340, v.v.; thudc nhudm mau tim,
nhu mau tim axit C.I. 6B, 7, 9, 17, 19, 66, v.v; thudc nhudm mau xanh luc, nhu mau
xanh luc axit C.I. 1,3, 5, 9, 16, 25, 27, 50, 58, 63, 65, 80, 104, 105, 106, 109, v.v. Trong
) chiing, mau vang axit C.I. 42; mau do axit C.I. 92; mau xanh lam axit C.I. 80, 90;
mau tim axit C.I. 66; mau xanh luc axit C.I. 27; va cac thudc nhudm axit tuong tu, dugc

uu tién.

Viduy, no6 co thé 1a thubc nhudém truc tiép C.., bao gém: thudc nhudm mau vang,
nhu mau vang truc tiép C.I. 2, 33, 34, 35, 38, 39, 43, 47, 50, 54, 58, 68, 69, 70, 71, 86,
93, 94, 95, 98, 102, 108, 109, 129, 136, 138, 141, v.v; thudc nhudm mau doé, nhu mau
b truc tiép C.1. 79, 82, 83, 84, 91, 92, 96, 97, 98, 99, 105, 106, 107, 172, 173, 176, 177,
179, 181, 182, 184, 204, 207, 211, 213, 218, 220, 221, 222, 232, 233, 234, 241, 243,
246, 250, v.v; thudc nhudm mau cam, nhu mau cam trgc tiép C.I. 34,39, 41, 46, 50, 52,
56, 57, 61, 64, 65, 68, 70, 96, 97, 106, 107, v.v; thudc nhudm mau xanh lam, nhu mau
xanh lam truc tiép C.1. 38, 44, 57, 70, 77, 80, 81, 84, 85, 86, 90, 93, 94, 95, 97, 98, 99,
100, 101, 106, 107, 108, 109, 113, 114, 115, 117, 119, 137, 149, 150, 153, 155, 156,
158, 159, 160, 161, 162, 163, 164, 166, 167, 170, 171, 172, 173, 188, 189, 190, 192,
193, 194, 196, 198, 199, 200, 207, 209, 210, 212, 213, 214, 222, 228, 229, 237, 238,
242,243,244, 245, 247, 248, 250, 251, 252, 256, 257, 259, 260, 268, 274, 275, 293, V.V;
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thube nhuém mau tim, nhu mau tim tryc tiép C.I. 47, 52, 54, 59, 60, 65, 66, 79, 80, 81,
82, 84, 89, 90, 93, 95, 96, 103, 104, v.v; thudc nhudém mau xanh luc, nhu mau xanh luc
tryc tiép C.I. 25, 27, 31, 32, 34, 37, 63, 65, 66, 67, 68, 69, 72, 77,79, 82, v.v.

Viduy, n6 ¢céd thé 12 thudc nhudém cAm mau C.I., bao gém: thudc nhudm mau vang,
nhu mau vang cAm mau C.I. 5, 8, 10, 16, 20, 26, 30, 31, 33, 42, 43, 45, 56, 61, 62, 65,
VA'S thudc nhudém mau dé, nhu mau doé cimmau C.J. 1,2,3,4,9,11, 12, 14,17, 18, 19,
22,23, 24, 25, 26, 30, 32, 33, 36, 37, 38, 39, 41, 43, 45, 46, 48, 53, 56, 63, 71, 74, 85,
86, 88, 90, 94, 95, v.v; thudc nhudm mau cam, nhu mau cam cAm mau C.L 3,4, 5, 8,
12, 13, 14, 20, 21, 23, 24, 28, 29, 32, 34, 35, 36, 37, 42, 43, 47, 48, v.v; thudc nhudm
mau xanh lam, nhu mau xanh lam cimmau C.I1. 1,2,3,7,8,9, 12, 13, 15, 16, 19, 20,
21,22,23,24,26,30,31,32,39, 40,41, 43,44, 48,49, 53,61,74,77, 83, 84, v.v; thude
nhudm mau tim, nhu mau tim cam mau C.I. 1,2, 4, 5,7, 14, 22, 24, 30, 31, 32, 37, 40,
41, 44, 45, 47, 48, 53, 58, v.v; thudc nhudm mau xanh luc, nhu mau xanh luc cAm mau
CI. 1,3,4,5,10,15,19,26,29, 33,34, 35,41, 43,53, v.v.

Céc thudc nhudm néu trén co thé duoc st dung mot minh hodc ¢ dang két hop

ctia hai hodc nhiéu thudc nhudm nay.

Ham luwong cta thubc nhudm khong bi gi6i han cu thé, nhung tinh theo tong
luong cia 100 phén khéi lugng cia chit tao mau, ham lugng cla thubc nhudm tbt hon
12 ndm trong khoang 5-95 phan khéi luong, t6t hon nita 1a 10-90 phan khdi lugng. Néu
ham luong cua thudc nhudm nim trong khoang néu trén, c6 thé dat dugc do nhay séang
tuyét voi trong khi ngan ngira sy suy gidm do tin cdy (rra giai thudc nhudm do dung

mai hitu co sau khi hinh thanh mau).

Ham luong cua chit tao mau khong bi gidi han cu thé, nhung trong 100 phﬁn
khdi lwong cua ché phim nhya nhay quang, ham lugng ctua chét tao mau (D) thuong 12
5-60 phan khéi luong, t6t hon 1a 10-45 phan khéi lwong. Néu ham lugng cua chét tao
mau nam trong khodng néu trén, diém anh c6 mat d6 mau vira du, va trong qua trinh
hién anh, sy khong c6 mét cua cac phén khong phai diém anh khong bi giam va sy Xuat

hién cua phﬁn can ¢b thé dugc giam.
Chét cho hydro (E)

Ché pham nhya nhay quang theo sing ché cling bao gdm chét cho hydro (E), dé
cai thién do nhay quang. Hop chit HABI bi phan cit sau khi phoi sang. Cic gbe
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monoimidazol dugc tao ra co thé tich 16n hon, va hoat tinh thép hon do hiéu tng khong
gian, va do d6 kho dé khoi mao qua trinh polyme héa monome mot minh. Tuy nhién,
gbc monoimidazol d€ dang bt giit hydro c6 hoat tinh trén chét cho hydro, tao ra cac gbe

tw do ¢6 hoat tinh méi va quay trd lai khoi mao qua trinh polyme hoa monome.

Mién 14 chét cho hydro ¢6 cac dic diém néu trén, dang cu thé cua né khong bi
gidi han cu thé. Vi dy, né cé thé 1a cac hop chit amin, hop chét axit carboxylic, hop chét
luu huynh hitu co chtra mercapto, hodc cac hgp chit rugu, v.v. Cac hop chit nay cé thé

dugc st dung mot minh hodc & dang két hop ctia hai hodc nhiu hop chit.

Vi du, hop chit amin thich hop c6 thé 1a: hop chit amin béo, nhu trietanolamin,
metyldietanolamin, triisopropanolamin, v.v; hgp chdt amin thom, nhu metyl 4-
dimetylaminobenzoat, etyl 4-dimetylaminobenzoat, isoamyl 4-dimetylaminobenzoat, 2-
etylhexyl 4-dimetylaminobenzoat, 2-dimetylaminoetylbenzoat, N,N-
dimetylparatoluidin, 4.4’-bis(dimetylamino)benzophenon, 4.4°-

bis(dietylamino)benzophenon, v.v.

Vi du, hop chit axit carboxylic thich hop c6 thé 1a: axit di axetic thom, axit
phenylthioaxetic, axit metylphenylthioaxetic, axit etyl phenylthioaxetic, axit
metylethylphenylthioaxetic, axit dimetylphenylthioaxetic, axit metoxyphenylthioaxetic,
axit dimetoxyphenylthioaxetic, axit clophenylthioaxetic, axit diclophenylthioaxetic, N-
phenylglyxin, axit phenoxyaxetic, axit naphtylthioaxetic, N-naphtylglyxin, axit

naphtoxyaxetic, v.v.

Vi dy, hop chét luu huynh hiru co chira mercapto thich hop ¢o thé 1a: cac hop
ch4t thiol da chtic bac hai béo nhu 2-mercaptobenzothiazol (MBO), 2-
mercaptobenzimidazol (MBI), dodexylthiol, etylen glycol bis(3-mercaptobutyrat), 1,2-
propylen glycol bis(3-mercaptobutyrat), dietylen glycol bis(3-mercaptobutyrat), butylen
glycol bis(3-mercaptobutyrat), octylen glycol bis(3 -mercaptobutyrat), trimetylolpropan
tris(3-mercaptobutyrat), pentaerythritol tetra(3-mercaptobutyrat), dipentaerythritol
hexa(3-mercaptobutyrat), etylen glycol bis(2-mercaptopropionat), propylen glycol
bis(2-mercaptopropionat), dietylen glycol bis(2-mercaptopropionat), butylen glycol
bis(2-mercaptopropionat), octylen glycol bis(2-mercaptopropionat), trimetylolpropan
tris(2-mercaptopropionat), pentaerythritol tetra(3 -mercaptopropionat), dipentaerythritol
hexa(2-mercaptopropionat), etylen glycol bis(3-mercaptoisobutyrat), 1,2-propylen
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glycol bis(3-mercaptoisobutyrat), dietylen glycol bis(3-mercaptoisobutyrat), butylen
glycol  bis(3-mercaptoisobutyrat),  octylen glycol  bis(3-mercaptoisobutyrat),
trimetylolpropan tris(3-mercaptoisobutyrat), pentaerythritol tetra(3-
mercaptoisobutyrat), dipentaerythritol hexa(3-mercaptoisobutyrat), etylen glycol bis(2-
mercaptoisobutyrat), 1,2-propylen glycol bis(2-mercaptoisobutyrat), dietylen glycol
bis(2-mercaptoisobutyrat), butylen glycol bis(2-mercaptoisobutyrat), octylen glycol
bis(2-mercaptoisobutyrat), trimetylolpropan tris(2-mercaptoisobutyrat), pentaerythritol
tetra(2-mercaptoisobutyrat), ~dipentaerythritol hexa(2-mercaptoisobutyrat), etylen
glycol bis(4-mercaptopentanoat), 1,2-propylen glycol bis(4-mercaptoisopentanoat),
dietylen glycol bis(4-mercaptopentanoat), butylen glycol bis(4-mercaptopentanoat),
octylen glycol bis(4-mercaptopentanoat), trimetylolpropan tris(4-mercaptopentanoat),
pentaerythritol tetra(4-mercaptopentanoat), dipentaerythritol hexa(4-
mercaptopentanoat), etylen glycol bis(3-mercaptopentanoat), 1,2-propylen glycol bis(3-
mercaptopentanoat), dietylen glycol bis(3-mercaptopentanoat), butylen glycol bis(3-
mercaptopentanoat), octylen glycol bis(3-mercaptopentanoat), trimetylolpropan tris(3-
mercaptopentanoat), pentaerythritol tetra(3-mercaptopentanoat), dipentaerythritol
hexa(3-mercaptopentanoat), va cac hgp chét tuong tu; cac hop chét thiol da churc bac
hai thom nhu bis(1-mercaptoetyl) phtalat, bis(2-mercaptopropyl) phtalat, bis(3-
mercaptobutyl) phtalat, bis(3-mercaptoisobutyl) phtalat, va cac hop chét twong ty.

Vi dy, hop chat rugu thich hop c6 thé 13: metanol, etanol, 1-propanol, 2-propanol,
1-butanol, 2-butanol, rugu neopentylic, n-etanol, xyclohexanol, etylen glycol, 1,2-

propandiol, 1,2,3-propantriol, rugu benzylic, ruqu phenetylic, v.v.

Trong 100 phan khéi lugng clia ché phidm nhya nhay quang, ham lugng cua chét
cho hydro (E) 1a 0,01-20 phan theo khéi luong, tot hon 120,01-10 phan theo khbi lugng.
Néu ham luong cla chét cho hydro nim trong khoang néu trén, do nhay quang ctia ché

pham nhya nhay quang di duoc tao mau co thé dugc dam bao thém.
Chét phu gia tiry y khac (F)

Ché phidm nhya nhay quang theo sang ché ciing c6 thé tiry y dua vao cac chét phu
trg khac dugce st dung thong thuong trong linh vuc k§ thudt nay, bao gdm chét khoi
mao quang va/hodc chit 1am nhay khac, dung mdi hitu co, axit carboxylic hiru ich, chét

phin tén mau, cac chat gia co bam dinh, chit 1am déu mau, chat céi tién mirc hién anh,
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chét chdng oxy héa, cac chét trc ché qua trinh polyme hoa nhiét, v.v. Ngoai ra, chét hoat
dong bé mat, chét 1am tring huynh quang, chét 1am déo, chét chéng chdy, chét hap thu
tia cuc tim, chét tao bot, chét diét khuén, chat chéng tinh dién, chét tir tinh, vat liéu dan
dién, vét liéu khang ndm hodc khang khuén, chét hép phu xép, vat liéu thom, v.v. cling

¢6 thé duogc bd sung theo cac ing dung.

Céc chit khoi mao quang va/hodc chét 1am nhay khac nay khac véi chét khoi
mao quang polyme hoa Al néu trén va chit khoi mao quang oxim este A2. Khong bi
gi6i han, no6 co thé duogc chon tir: cac hop chét biimidazol, hgp chét triazin, hop chét
coumarin, hop chit acridin, hop chét oxdiazol, hop chét keton thom, hop chét benzoin
va benzoin alkyl ete, hgp chit anthraquinon, hop chét thioxanthon, v.v. Cac hgp chat

nay co thé dugc sir dung mot minh hodc & dang két hop ctia hai hodc nhiéu hop chit.

Vi dy, hop chat biimidazol bao gom: 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 cac chét trong tu cua ching. Céac hop
chit biimidazol nay c6 thé dugc str dung mot minh hodc ¢ dang két hop cta hai hodc
nhiéu hop chét.

Vi du, hop chét triazin bao gdm: 2-(4-etylbiphenyl)-4,6-bis(triclofnetyl)-1,3,5-
triazin, 2-(3,4-metylenoxyphenyl)-4,6-bis(triclomety1)-1,3,5-triazin, axit 3-{4-[2.,4-
bis(triclometyl)-s-triazin-6-y1]phenylthio}propionic, 1,1,1,3,3,3-hexafloisopropyl-3-

{4- [2,4-bis(triclometyl)-s—triazin-6-y1]pheny1thi0}propionat, etyl-2-{4-[2,4-
bis(triclometyl)—s-triazin-6-y1]phenylthio}axetat, 2-etoxyetyl-2-{4-[2,4-
bis(triclometyl)-s-triazin-6-yl]phenylthio}axetat, xyclohexyl-2-{4-[2,4-
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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 cac chét twong tu ctia chting. Céac hop chét triazin

nay co thé dugc st dung mot minh hodc & dang Két hop cua hai hodc nhiéu hop chit.

Vi du, hop chét coumarin bao gdm: 3,3’-carbonylbis(7-dietylaminocoumarin); 3-
benzoyl-7-dietylaminocoumarin, 3,3 ’-carbonylbis(7-metoxycoumarin), 7-dietylamino-
4-metylcoumarin, 3-(2-benzothiazol)-7-(dietylamino)coumarin, 7-(dietylamino)-4-
metyl-2H-1-benzopyran-2-one[7-(dietylamino)-4-metylcoumarin], ~ 3-benzoyl-7-
metoxycoumarin, va cac chét tuong tu ctia chung. Cac hop chit coumarin nay c6 thé

duoc st dung mdt minh hodc ¢ dang két hop cia hai hodc nhiéu hop chét.

Vi du, hop chit acridin bao gdm: 9-phenylacridin, 9-p-metylphenylacridin, 9-m-
metylphenylacridin, ~ 9-o-clophenylacridin, 9-orthoflophenylacridin,  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-acridinpentan), 1,3-bis(9-acridin)propan, va cac chat
tuong tu clia chung. Cac hop chét acridin nay c6 thé dugce st dung mdt minh hodc &

dang két hop ctia hai hodc nhiéu hop chit.

Vi du, hop chit oxdiazol bao gém: 2-triclometyl-5-styryl-1,3,4-oxdiazol, 2-
triclometyl-5-(xyanostyryl)-1,3,4-oxdiazol, 2-triclometyl-5-(naphtho-1-yl)-1,3,4-
oxdiazol, 2-triclometyl-5-(4-styryl)styryl-1, 3, 4-oxdiazol, v.v. Cac hop chét oxdiazol

nay c6 thé duge st dung mot minh hodc & dang két hop ctia hai hodc nhiéu hop chit.

Vi dy, hop chit keton thom bao gdm: 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,  etyl
amino)benzophenon, axetophenon dimetyl Kketal, benzil dimetyl ketal, o,0’-

dimetylbenzil ketal, a,0’-dietoxyaxetophenon, 2-hydroxy-2-metyl-1-phenylaxeton, 1-
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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, oxit phenylbis(2,4,6-
trimetylbenzoyl)phosphin, oxit 2.4,6(trimetylbenzoyl)diphenylphosphin, 2-hydroxy-1-
{3-[4-(2-hydroxy-2-metyl-propionyl))-phenyl]-1,1,3-trimetyl-inden-5 -yl}-2-

metylaxeton, 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 cac chét tuong tu cta
chung. Céac hop chét keton thom nay c6 thé dugc st dung mét minh hodc & dang két

hop ctia hai hodc nhidu hop chét.

Vi du, hop chét benzoin va benzoin alkyl ete bao gbdm: benzoinmetyl ete,
benzoinethyl ete, benzoin phenyl ete, va cac chit twong tu ctia ching. Cac hop chét
benzoin va benzoin alkyl ete nay ¢ thé dugc st dung mot minh hodc ¢ dang két hop

cta hai hodc nhidu hop chét.

Vi dy, hop chit anthraquinon bao gdbm: 2-phenylanthraquinon, 2,3-
diphenylanthraquinon, 1-cloanthraquinon, 2-metylanthraquinon, 2,3-
dimetylanthraquinon, este 2-etylanthraxen-9,10-dietyl, 1,2,3-trimetylanthraxen-9,10-
dioctyl este, 2-etylanthraxen-9,10-bis(metyl este cia axit 4-clobutyric), este 2-{3-[(3-
etyloxetan-3-yl)metoxy]-3-oxopropyl}anthraxen-9,10-dietyl, 9,1 0-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 céc chét
tuong tu clia chung. Cac dan xuét anthraquinon nay c6 thé duogc st dung mot minh hodc

& dang két hop ctia hai hodc nhiéu hop chit.

Viduy, hop chét thioxanthon bao gém: thioxanthon, 2,4-dimetylthioxanthon, 2,4-
dietylthioxanthon, 2,4-diisopropylthioxanthon, 2-clothioxanthon, 1-clo-4-
propoxythioxanthon, isopropylthioxanthon, diisopropylthioxanthon, va cac hop chit
tuwong tu. Céac hop chét thioxanthon nay c6 thé duoc st dung mot minh hogc & dang két

hop cua hai hodc nhiéu hop chat.

Vi dy, dung mdi hitu co khong bi gidi han cu thé mién 12 n6 c6 thé hoa tan cac
hop phan néu trén. N6 ¢6 thé bao gdm, vi du: dung mdi glycol ete, dung mdi ruou, dung

mdi este, dung moi keton, dung mdi amit, dung mdi chira clo, v.v. Tot hon 13, n6 co the
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dugc Iwa chon cu thé khi xem xét dén d6 hoa tan, dd phu, do an toan va céac yéu td khac
ctia chit tao mau va nhuya tan trong kiém. Etyl xenlosolve (etylen glycol monoetyl ete),
metyl xenlosolve (etylen glycol monometyl ete), butyl xenlosolve (etylen glycol
monobutyl ete), metylmetoxybutanol (3-metyl-3-metoxybutanol), butyl carbitol
(dietylen glycol monobutyl ete), etylen glycol monoetyl ete axetat, etylen glycol mono-
tert-butyl ete, propylen glycol monometyl ete axetat, propylen glycol monometyl ete (1-
metoxy-2-propanol), propylen glycol monoetyl ete (1-etoxy-2-propanol), propylen
glycol monoetyl ete axetat, etyl axetat, n-butyl axetat, isobutyl axetat, xenlosolve axetat
(etylen glycol monometyl ete axetat), metoxybutyl axetat (3-metoxybutyl axetat), 3-
metyl-3-metoxybutyl axetat, etyl 3-etoxypropionat (EEP), metyl lactat, etyl lactat,
propyl lactat, butyl lactat, 2-butanon (MEK), metyl isobutyl keton (MIBK),
xyclohexanon, xyclopentanon, rugu diaxeton (4-hydroxy-4-metyl-2-pentanon),
isophoron  (3,5,5-trimetyl-2-xyclohexen-1-on), diisobutyl keton (2,6-dimetyl-4-
heptanon), N-metylpyrolidon (4-metylaminolactam hodc NMP), metanol, etanol,
isopropanol, n-propanol, isobutanol, n-butanol, v.v. duoc uu tién. Cac dung moi nay

duoc st dung mdt minh hodc & dang két hop cta hai hodc nhiéu hop chét nay.

Vi du, dang axit carboxylic hitu co khong bi gidi han cu thé, va co thé bao g@)m,
vi du, axit monocacboxylic béo nhu axit fomic, axit axetic, axit propionic, axit butyric,
axit pentanoic, axit pivalic, axit hexanoic, axit axetic dietyl, axit heptanoic, axit octanoic,
v.v; axit dicarboxylic béo nhu axit oxalic, axit malonic, axit suxinic, axit glutaric, axit
adipic, axit pimelic, axit suberic, axit azelaic, axit sebacic, axit tridecandioic, axit
metylmalonic, axit etyl malonic, axit metylmalonic, axit metylsuxinic, axit
tetrametylsuxinic, axit Xitraconic; axit tricarboxylic béo nhu axit 1,2,3-
propantricacboxylic, axit aconitic, axit norbornantricacboxylic; axit monocarboxylic
thom nhu axit benzoic, axit toluic, axit isopropylbenzoic, axit 2,3-dimetylbenzoic, axit
3,5-dimetylbenzoic, v.v; axit polycarboxylic thom nhu axit o-phtalic, axit m-phtalic,
axit p-phtalic, axit trimelitic, axit trimesic, axit 1,2,3,5-benzen tetracarboxylic, axit
1,2,4,5-benzen tetracarboxylic, v.v; va céc axit carboxylic khac nhu axit phenylaxetic,
axit atropic d dugc hydro hoéa, axit xinnamic d3 dugc hydro hoa, axit mandelic, axit
phenylsuxinic, axit atropic, axit xinnamic, metyl xinnamat, benzyl xinnamat, axit
xinnamylidenaxetic, axit coumaric, axit umbelic, v.v. Céc axit carboxylic hiru co nay

dugc st dung mdt minh hodc & dang két hop cua hai hodc nhiéu hop chét nay.
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Vi du, dang chét phan tan khong bi gii han cu thé, va c6 thé bao gém, vi du, chét
phan tan cao phan t& polyme nhu amin dang polyamit va cac mudi cta ching, axit
polycarboxylic va cac mudi ctia chung, este ctia axit chwa no cao phan ti, polyuretan da
dugc cai bién, polyeste da dugc cai bién, poly(met)acrylat da duoc cai bién, copolyme
gbc (met)acrylat, san phim ngung tu axit naphtalensulfonic-formaldehyt, polyoxyetylen
alkyl phosphat, polyoxyetylen alkyl amin, alkanolamin, cac dAn xuét cia chit mau, v.v.
Céc chit phan tan nay duoc st dung mot minh hodc ¢ dang két hop ctia hai hodc nhiéu

hop chit nay.

Vi du, dang chét gia ¢b bam dinh khong bi gidi han cu thé, va co thé bao gém, vi
du, vinyltrimetoxysilan, vinyltrietoxysilan, vinyltri(2-metoxyetoxy)silan, ~N-(2-
aminoetyl)-3-aminopropylmetyldimetoxysilan, N-(2-aminoetyl)-3-
aminopropyltrimetoxysilan, 3-aminopropyltrietoxysilan, 3-

glyxidyloxypropyltrimetoxysilan, 3-glyxidyloxypropyldimetoxysilan, 2-(3,4-

epoxyxyclohexyl)etyltrimetoxysilan, 3-clopropylmetyl dimetoxysilan, 3-
clopropyltrimetoxysilan, 3-metylacryloyloxypropyltrimetoxysilan, 3-
mercaptoprdpyltrimetoxysilan, 3-isoxyanatepropyltrimetoxysilan, 3-

isoxyanatepropyltrietoxysilan, v.v. Cac chét gia ¢ bam dinh nay duoc sir dung mot

minh hodc & dang két hop cia hai hodc nhidu hop chit nay.

Vi du, chdt wc ché qua trinh polyme héa nhiét c6 thé bao gdm, vi du, p-
metoxyphenol, hydroquinon, catechol, tert-butylcatechol,  phenothiazin,  p-
metoxyphenol, v.v. Cac chit e ché qua trinh polyme hoa nhiét nay dugc sir dung mot

minh hoic & dang két hop cua hai hodc nhidu hop chét nay.

Vi du, dang chét hoat dong bé mat khong bi gii han cu thé, va co thé bao gém,
vi du, chét hoat dong bé miit flo, chét hoat dong bé mit silic, hodc hdn hop cua ching.
Céac chét hoat dong bé mit dugce st dung mdt minh hodc ¢ dang két hop cta hai hodc

nhiéu hop chét nay.

Vi dy, dang chét déo héa khong bi gidi han cu thé, va c6 thé bao gbm, vi dy,
dioctyl phtalat, di(dodexyl) phtalat, trietylen glycol dicaprylat, dimetyl etylen glycol
phtalat, tricresyl phosphat, dioctyl adipat, dibutyl sebacat, triaxetylglyxerol, v.v. Cac
chit déo héa nay dugc sit dung mot minh hodc 4] dang két hop cla hai hodc nhiéu hop

chét nay.
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B0 loc mau va phuong phap san xuét bd loc mau nay

Nhu duoc md ta trén ddy, sang ché cling dé xuat bo loc mau sir dung ché pham

nhua nhay quang néu trén va phuong phéap san xuét bo loc mau nay.

B0 loc mau theo sang ché duoc déc trung bdi vige ¢6 mau mau duoc hinh thanh

bang cach st dung ché pham nhya nhay quang néu trén lén 16p nén.

Cong nghé san xudt RGB, BM, bo dém anh, v.v. st dung ché phdm nhwa nhay
quang bang cach héa ciimg quang hoc va in anh lit6 la da biét d6i voi ngudi c6 hidu biét
trung binh trong linh vuc k¥ thudt nay. N6i chung, cac budc sau duge bao gdm: quy
trinh phu ché phim nhwa nhay quang lén 16p nén dé tao thanh 16p nhya nhay quang
(dugc viét tit 13 “quy trinh hinh thanh™); quy trinh phoi sang 16p nhya nhay quang qua
16p chén (dugc viét tit 12 “quy trinh phoi sang”); va quy trinh hién anh 16p nhya nhay

quang di dugc phoi sang dé tao thanh mau mau (dugc viét tit 1a “quy trinh hién anh”).

Cu thé, ché phdm nhya nhay quang theo sing ché dugc phu 1én 16p nén (nén) truc
tiép hodc c6 (céc) 16p khac xen k& ¢ gitra, dé tao thanh 16p nhua nhay quang; sy phoi
sang dugc thuc hién thong qua mau chén x4c dinh trudc, sao cho chi mot phan clia mang
phu duogc chiéu xa bé‘lng anh sang dugc hoa cing mot phﬁn; va n6 dugc hién anh béng
chét hién anh, dé tao thanh mang c6 hoa van bao gé‘)m cac diém anh c6 mau (ba mau
hodc bén mau), do d6 san xuét duoc bd loc mau theo sang ché.

Dudi ddy, mdi quy trinh trong phuong phéap san xuét theo séng ché s& dugc md
ta.

Quy trinh hinh thanh

Quy trinh hinh thanh 16p nhya nhay quang la d& phu ché phim nhya nhay quang
theo sang ché 1én 16p nén dé tao thanh 16p nhya nhay quang.

Cac 16p nén thich hop bao gém, vi dy, nén b%mg thuy tinh soda-vdi, thiry tinh
khong kiém, thiy tinh pyrex, thiy tinh thach anh va nén bang chit déo duge st dung
trong cac phan tit hién thi tinh thé long va céc nén tuong tu, va lop nén thu dwoc bang
cach gin mot mang dan dién trong sudt vao 16p nén néu trén, nén c6 phan ti chuyén dbi
quang dién nhu nén silic, v.v., dugc st dung trong phén tir tao anh va cac 16p nén tuong
tu, va chét ban din mang oxit kim loai bd sung (CMOS), v.v. Nén néu trén doi khi dugc

tao thanh bing ma trdn mau den dé tach moi diém anh.
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Ngoai ra, mot 16p 16t c6 thé duge cung cap lén trén 16p nén khi can thiét dé cai
thién do bam dinh v&i 16p phia trén, d€ ngan ngira sy khuéch tan clia cac chét, hodc 1am

phang bé mit cuia nén.

Déi v6i phuong phép phi ché phim nhuya nhay quang theo sang ché 1én 16p nén,
céc phuwong phap phu khac nhau nhu phii khe, phuong phap in phun, pht quay, phu cudn,
phuong phép in lua, v.v. co thé duoc 4p dung.

T6t hon néu dd day mang phu cta ché phim nhya nhay quang nam trong khoéng
0,1-10 pm, va tdt hon nita 12 nim trong khoéng 0,5-3 pm.

Ché phim nhwa nhay quang dugc phu Ién 16p nén thuong dugc lam kho & 70-
110°C trong khoang 2-4 phit, dé tao thanh 16p nhua nhay quang.

Quy trinh phoi sang

Quy trinh phoi sang la dé phoi sang 16p nhya nhay quang duge tao thanh trong
quy trinh hinh thanh 16p nhya nhay quang néu trén qua 16p chin. Trong quy trinh nay,

chi c6 mot phan mang phu dugc chiéu anh sang dugc hoa cing.

Tét hon 13, sy phoi sang duoc thyc hién bﬁng cach chiéu tia phong xa. DPbi véi
tia phong xa ma co thé duoc st dung dé phoi sang, tia cuc tim nhu tia g va tia i dugc
dic biét vu tién st dung, va dén thily ngan cao 4p dugc uu tién hon. Tét hon 13, cudng
d6 chiéu xa nam trong khoang 5-1500 mJ/ cm?, va tot hon nita 12 nam trong khoang 10-

500 mJ/cm?.

Quy trinh hién anh

Viéc xt Iy hién anh kiém (quy trinh hién &anh) dugc thyc hién sau quy trinh phoi
sang, sao cho phén khong duge phoi sang trong quy trinh phoi sang dugc hoa tan trong
dung dich nudce kiém. Két qua 13, chi con lai phan d duge hoa cing quang hoc.

Nhiét @ hién anh thuong 12 20-30°C, va thoi gian hién anh la 20-90 giay.

Trong phuong phép san xuit theo sang ché, sau khi quy trinh hinh thanh 16p nhua
nhay quang, quy trinh phoi sang, va quy trinh hién anh nhu duoc dé cap trén day duoc
thuc hién, néu can, quy trinh hoa cting sau dé hoa ctng tiép miu mau da dugc tao thanh

va/hoic viéc phoi sang c¢6 thé duge bo sung.

Theo gié tri tong mau mong mudn, quy trinh hinh thanh 16p nhya nhay quang,
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quy trinh phoi séng, va quy trinh hién anh (cling nhu quy trinh hoa clrg sau duoc b

sung néu can) c6 thé dugc 1dp lai dé san xuat bo loc mau bao gdm téng mau mong muon.

Ché pham nhua nhay quang theo sing ché c6 tinh nhay quang tuyét voi va kha
ning hién anh tdt, d0 sang cao sau khi hoa cung, va do bam chit vao nén tuyét voi.
Phuong phap san xuét da dé cap co thé san xuit duogc bd loc mau ¢6 tinh nang cao va

hiéu qua san xuét cao.
Vi du thwe hién sang che

Duéi day, sang ché s& duoc md ta chi tiet tiép dua vao cac vi du cu th€, nhung

cac vi du nay khong nén dugc hiéu 14 gi¢i han pham vi clia sing ché.
1. Bidu ché chét khoi mao lai HABI
1.1 Didu ché chét khoi mao lai HABI al

Duéi su bao vé cua nito, binh bdn cb dung tich 1 L duoc bd sung 31,8 g 2-(o-
clophenyl)-4,5-diphenyl-imidazol ~ (M1), 513 g 2,5-di(o-clophenyl)-4-(3,4-
dimetoxyphenyl)-imidazol (M2), 4,2 g soda kiém 1ong 30%, 4,0 g tetrabutylammoni
bromua, va 300 g toluen, lam nong, va khudy. 85 g natri hypoclorit (dung dich nuéce
11%) dugc bd sung nho giot & 60-65°C. Sau khi hoan thanh viéc bd sung nhé giot, phan
ung dugc thuc hién trong diéu kién bao toan nhiét. Vigc léy mau dugc thuc hién béng
HPLC d8 kiém soat ndng dd, cho dén khi M1 va M2 déu nho hon 1%. Sau khi phan tng
dugc hoan tAt, suw bao toan nhiét dugc dung. Sau khi phan Ung trong diéu kién bao toan
nhiét dugc hoan tat, n6 duge rira bdn 1an béng 100 g nudce tinh khiét, va sau d6 16p nude
duoc chiét mot 1an bang 20 g toluen. L6p hitu co duge chung cht trong didu kién ap suét
giam. B sung 70 g metanol vao co chét thu dugc bang cach chung cit, 1am noéng, va
khudy dé hoa tan, sau d6 cac giot nhd dé hoa tan dugc bd sung vao dung dich da duoc
pha ché bang 30 g metanol va 50 g nudc tinh khiét. Sau khi hoan thanh viéc bd sung

nhé giot, nd dugce loc, xa sach va lam kho, dé thu duoc 79,1 g San phém al.

San pham al dugc phan tich bang cach st dung sdc ky 1éng hiéu nang cao, va két
qua dugc thé hién trén Fig. 1. Két qua phan tich cho thy rang, tbng ham lugng cua cac
dinh san phdm d8i v6i bdn vi tri gan 2-1°, 2-3°, 2’1, va 2°-3 12 92,5%. San pham al 13
hdn hop ciia hai monoimidazol khac nhau (cu thé 1a M1 va M2) thu dugc thong qua qua
trinh tu két hop va Kkét hop 14n nhau, bao gém T1, T2, va T3.
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P& xdc minh chinh xdc cAu tric va thanh phan cta san pham, cac hop phan T1,
T2, va T3 lan luot duge xdc minh va phéan tich. Bing c4c bién phap tu két hop
monoimidazol, sic ky cot, va tach séc ky, v.v., T1, T2, va T3 tinh khiét thu dugc va cAu

tric cta ching 1an lugt duge xac nhan.
Fig. 2-4 12 hinh anh so d0 sic ky long hiéu ndng cao lan luot cta T1, T2, va T3.

Mic du T1 chi ¢6 mot dinh trong sic ky 1ong, n6 c6 hai dinh trong nhiéu xa don
tinh thé (xem Fig. 5). Két hop voi dic diém cAu truc, c6 thé x4c dinh dugc rang san
pham chinh ctia qu4 trinh két hop hai monoimidazol 13 hdn hgp trong d6 N chira hydro
trén mot imidazol dugce ndi v6i C & vi tri 2 cia imidazol kia. Theo do, cac cAu trac cia

T1 dé chi cac vi tri gan 2°-1 va 2°-3 dugc mo ta trong sang ché.

Monoimidazol dé tong hop T1 1a M1, 1a imidazol d6i xtng. Do do, 2°-1 va 2°-3
thu dugc bang cach két hop 1a twong tu vé tinh phan cyc, va kho 8 tach thong qua sic
ky 16ng. Hon nita, do tinh dbi xung vé miat chu trac ctia M1, dbi v&i cAu trac cia san
pham thu dugc bang tu két hop, céc cAu truc ctia 2°-1 va 2-1° 1a gidng nhau, va céc cau
trac ctia 2°-3 va 2-3’ ciing gidng nhau. Vi vy, cAu triic chinh cta T1 13 san pham cla
2’-1 va vi tri gén 2°-3, lan luot nhu sau: TI-1: 2,2’-di(o-clophenyl)-4,4°,5,5’-
tetraphenyl-1,2°-diimidazol; T1-2: 2, 2°-di(o-clophenyl)-4, 4°, 5, 5’-tetraphenyl-2”,3-

diimidazol. Céc cdng thic cAu tao duoc thé hién nhu sau:

T T1-2

Monoimidazol M2 dé téng hop T2 1a imidazol bat ddi xing. T2 c6 hai cAu hinh,

tirc 1a M2-1 va M2-2, va cac cong thirc cAu tao duogc thé hién nhu sau:

30



45319 31/53

—0 —0Q
\ \
@) 0]
4 5 ¢l 4 S ¢l
2 2
M2-1 M2-2

" T2 tinh khiét thu dugc bing cach tach duge phan tich. Chu tric chinh 13 san phdm
ctia bbn vi tri gén. LCMS duoge thuc hién dé xac nhan ciu tric. B%lng phﬁn mém di kém
v6i thiét bi, cac dinh 849 va 850 clia manh phén tir thu dugce trong phép phan tich phd
khéi luong. Phan tir lugng cua san phdm 1a 848, phu hop v6i T+1 va T+2. Da ching
minh dugc ring bdn san phim nay c6 cAu trac twong tu va phén tir lugng gidng nhau.
T2 duge tong hop bang cach két hop monoimidazol bét déi xung. Vé mit Iy thuyét, c6
tam cAu trac chinh duoc gin béi céc vi tri gén 1-2 va 2-3, nhung dbi v6i monoimidazol
da tu két hop, céc cdu trac 2°-1 va2-1" 1a gidng nhau, va 2°-3 va 2-3’ cling gidng nhau.
Do d6, d6i véi T2, ¢6 bén cau tric chinh thue sy duge gén b1 cac vi tri gén 1-2 va 2-3,
va cac thanh phén cua chiung 1an luot nhu sau: T2-1: 2.2°.5,5 -tetra(o-clophenyl)-4,4°-
bis(3,4-dimetoxyphenyl)-2’,3-diimidazol; T2-2: 2,245 -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. Cac cong thirc cAu tao dugc thé hién nhu sau:

—Q

N\
O
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T3 dugc tdng hop bing cach két hop 1an nhau M1 va M2. CAu tric chinh ctia T3
tinh khiét thu dugc bang cach tach trong sic ky 1ong 1a san phim ciia bbn vi tri gn.
LCMS duge thuc hién dé xac nhén cAu tric ctia san phim cua bén vi tri géin. Bang phan
mém di kém v6i thiét bi, cac dinh clia manh phén tir 755 va 756 thu dugc trong phép
phan tich phd khéi. Phan tir lugng cta san pham 1a 754, phu hop vi T+1 va T+2. Da
chirng minh dugc rang bdn san pham nay c6 cAu trac twong tu va phan tir luong gidng
nhau. T3 thu dugc thong qua su két hop imidazol d6i xang M1 va imidazol bét d6i xting
M2, va ¢6 bbn céu tric chinh cia cac vi tri gén 1-2 va 2-3. Cac thanh phan 1a nhu sau:
T3-1: 2,2°,5-tri(o-clophenyl)-4-(3,4-dimetoxyphenyl)-4°,5’ -diphenyl-1,2’-diimidazol;
T3-2: 2,2°,5-tri(o-clophenyl)-4-(3 ,4-dimetoxyphenyl)-4’,5’-diphenyl-2’,3 -diimidazol;
T3-3: 2,2°,5-tri(o-clophenyl)-4-(3,4-dimetoxyphenyl)-4°,5° -diphenyl-2,3’-diimidazol;
T3-4: 2.2°,5-tri(o-clophenyl)-4-(3,4-dimetoxyphenyl)-4°,5° -diphenyl-1°,2-diimidazol.

Céc cdng thirc cau tao duoc the hién nhu sau:

ala

—5 Cl cl

32



45319

Trén co s& phén tich thuc nghiém néu trén, dd xac dinh dugc rang San phim al
bao 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 cac hgp chit biimidazol bao gdm bbn vi tri gin 2-1°, 2-3°, 2’-

T3-3 T3-4

1, va 2’-3 trong Al 12 92,5%.

Theo quy trinh diéu ché néu trén, thu dugc a2-a8, va cac diéu kién cia mdi san

pham duoc thé hién trong Bang 1-1 duéi day.

Bang 1-1

Thanh phan

Hop phan cu thé

€365nm

Chét khoi
mao quang
hoc HABI

al

Ham luong cta hop chét biimidazol bao gdbm bdn vi tri
ghn 2-1°,2-3’, 2°-1, va 2’-3 (thanh phén T1, T2, va T3)
trong al 12 92,5%.

5733

a2

Ham lugng ctia hop chét biimidazol bao gom bbn vi tri
ghn 2-1°,2-3’,2°-1, va 2°-3 (thanh phan T1, T2, va T3)
trong a2 1a 95,6%.

5855

a3

Ham luong cta hop chét biimidazol bao gom bbn vi tri
gin 2-1°,2-3>,2°-1, va 2°-3 (thanh phan T1, T2, va T3)
trong a3 1a 98,3%.

5968

a4

T2-3 1a thanh phan chinh, v6i ham lugng trong a4 la
94,5%.

7376

as

T3-4 1a thanh phan chinh, v6i ham luong trong a5 1a
96,3%.

6387

a6

Ham luong cta hop chét biimidazol bao gbm bbn vi tri
gn 2-1°,2-3°, 2’-1, va 2’-3 (thanh phén T1, T2, va T3)
trong a6 1a 88,5%, trong do6 tap chét 1a cac chat c6 cac
vi trf gén khong phai 12 4 vi tr ghn néu trén.

5543

a7

Ham lugng cta hop chét biimidazol bao gom bbn vi tri
ghn 2-1°,2-3°, 2’1, va 2’-3 (thanh phan T1, T2, va T3)

5259
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trong a7 1a 83,0%, trong do tap chét 12 céc chat c6 cac
vi tri gén khong phai 12 4 vi tri gin néu trén.

Ham lugng ctia hop chat biimidazol bao gom bbn vi tri
gin 2-1°,2-3>,2°-1, va 2’-3 (thanh phan T1, T2, va T3)
trong a8 1a 76,1%, trong do6 tap chét 1a cac chit c6 cac
vi tri gén khong phai 12 4 i tri gén néu trén.

a8 5058

Luu ¥: dé tranh x4y ra hién tuong lién két gita cac phan tl, axetonitril duoc st dung
lam dung moi dé pha ché dung dich c6 d hoa tan 1a 1x 10 mol/L. Phd hép thu UV cta dung
dich duoc do & 25°C, va sau d6 hé s6 tit mol & bude séng 365 nm (vach i) duoc tinh theo cdng
thirc e=A/CL (don vi ciia hé sb tit mol, Lxmol'xcm™).

1.2 Pidu ché chit khoi mao lai HABI a9

Duéi sy bao vé cua nito, binh bdn cb dung tich 1 L duoc bd sung 50 g 2-(4-
clophenyl)-5-(6-clophenyl)-4-(3,4-dimetoxyphenyl)-imidazol (M3), 51 g 2,5-di(o-
clophenyl)-4-(3,4-dimetoxyphenyl)-imidazol (M2), 5,6g soda kiém léng 30%, 4,0 g
tetrabutylammoni bromua, va 300 g toluen, 1am noéng, va khudy. 90 g natri hypoclorit
(dung dich nuéc 11%) duge bd sung nhé giot & 60-65°C. Sau khi hoan thanh viée bd
sung nhé giot, phan tmg dugc thuc hién trong diéu kién bao toan nhiét. Viéc léy mau
duoc thue hién bang HPLC dé kiém soat ndng dd, cho dén khi M2 va M3 déu nho hon
1%. Sau khi phan tng dugc hoan tAt, sy bao toan nhiét dugc dimg. Sau khi phan tmg
trong diéu kién bao toan nhiét dugc hoan tat, n6 dugc rira bdn 1an bﬁng 100 g nudce tinh
khiét, va sau d6 16p nudce duge chiét bang 20 g toluen mot lan. Lép hitu co duge chung
cét trong didu kién 4p suat giam. Bé sung 70 g metanol vao co chét thu duoc bing cach
chung cét, 1am néng, va khudy dé hoa tan, sau do6 cac giot nhd da hoa tan duge bd sung
vao dung dich da dugc pha ché bang 30 g metanol va 50 g nudc tinh khiét. Sau khi hoan
thanh viéc bd sung nho giot, né duge rira sach, dé r4o0 va 1am kho, dé thu dugc 98 g San

pham a9.

Két qua phan tich cho thiy rang, tong ham lugng cla cac dinh san phim a6i voi

bdn vi tri gén 2-17, 2-3°,2°-1, va 2°-3 12 93,2%.

San phim a9 1a hdn hop ciia hai monoimidazol khac nhau (cu thé 1a M2 va M3)
thu duoc thong qua qua trinh tu két hop va két hop 1an nhau, bao gbém T2, T4, va T5.
Pé xéc minh chinh xac cAu tric va thanh phén cua san pham, cic hop phan T2, T4, va
T5 duoc xac minh va phén tich twong tng. Bing cac bién phép tu két hgp monoimidazol,
sic ky cdt, va tach séc ky, v.v., T2, T4, va TS5 thu duoc va chu trac cia chung lan luot
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dugc xac nhan.
T2 phu hop véi c4u tric T2 trong hop chét al.

T4 dugce tong hop bang cach tu két hop monoimidazol bét dbi xang M3. C6 bbn
chu tric chinh duge gin boi céc vi tr gdn 1-2 va 2-3, va cac thanh phan 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-
clophenyl)-4,4’-bis(3,4-dimet0xyphenyl)-1,2’-diimidazol; T4-4: 2,2’-bis(4-clophenyl)-
4’ 5-bis(o-clophenyl)-4,5 ’_bis(3,4-dimetoxyphenyl)-2,3’-diimidazol. Cac cong thire cAu

tao duoc thé hién nhu sau:

—0,
cl
I OXS
o)
4
=% ClI

T4-3 T4-4

LCMS duogc thuc hién dé x4c nhan cAu tric, va quang phé ctia bdn chu tric 13
nhit quan. Bang phan mém di kém vai thiét bi, thu dugc céc dinh cia manh phén tir 849
va 850 trong phép phan tich phd khdi. Phan tir lugng cua san phém 1a 848, phu hop voi
T+1 va T+2. P4 chung minh dugc rang bon dinh san pham nay c6 cAu tric tuong ty va
phén tu luong gidng nhau.

T5 duoc tdng hop bang cach két hop 1an nhau M2 bit dbi xtmg va M3 bit déi
xtung. Co bén chu tric chinh duge gin béi cac vi tri gén 1-2 va 2-3, va cic thanh phan
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cia ching 1a nhu sau: T5-1: 2-(4-clophenyl)-2’,5,5’-tri(o-clophenyl)—4,4’—bis(3,4-
dimetoxyphenyl)-2,3’-diimidazol; T5-2: 2°-(4-clophenyl)-2,5,5’-tri(o-clophenyl)-4.4°-
bis(3,4-dimetoxyphenyl)-1,2’-diimidazol; T5-3: 2-(4-clophenyl)-2°,5,5’-tri(o-
clophenyl)-4,4’-bis(3,4-dimetoxyphenyl)-2°,3 -diimidazol; T5-4: 2’-(4-clophenyl)-
2,5,5’-tri(o-clophenyl)-4,4’-bis(3,4-dimetoxyphenyl)-1’,2—diimidazol. Céc cong thuc

cau tao duoc thé hién nhu sau:

axa

=5 cClI

T5-3 T5-4

LCMS duoc thuc hién dé xéc nhan cAu trac, va quang phd ciia bbn céu tric 1a
nhét quan. Biang phan mém di kem véi thiét bi, thu duge cic dinh cia manh phan tir 849
va 850 trong phép phan tich phd khdi. Phan tir lugng cua san phém 1a 848, phu hop vdi
T +1 va T+2. Pa chiing minh duoc rang bdn dinh san pham nay ¢6 cAu tric tuong ty va

phan tr lugng gidng nhau.

Trén co s& phan tich thir nghiém néu trén, d3 xéac dinh dugc ring san phém a9
bao gdm T2 (T2-1, T2-2, T2-3, T2-4), T4 (T4-1, T4-2, T4-3, T4-4), va TS (T5-1, T5-2,
T5-3, T5-4), trong d6 ham lugng clia cac hop chét biimidazol bao gdm bén vi tri gan 2-

1°,2-3°,2°-1,va2’-3 trong a9 la 93,2%.

Theo quy trinh diéu ché néu trén, diéu ché dugc riéng biét al0-al6, va céac dicu
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kién ctia mdi san pham dugc thé hién trong Bang 1-2 dudi day.

Bang 1-2

Thanh phdn | S6

Hop phan cu thé

€365nm

a9

Ham luong cua hop chét biimidazol bao gdm bon vi tri
ghn 2-1°, 2-3°, 2°-1, va 2°-3 (thanh phén T2, T4, va T5)
trong a9 1a 93,2%.

8520

alo

Ham luong cua hop chét biimidazol bao gom bdn vi tri
ghn 2-1°, 2-3°, 2°-1, va 2°-3 (thanh phén T2, T4, va T5)
trong al0 1a 95,3%.

8645

all

Ham luong cta hop chét biimidazol bao gom bbn Vi tri
ghn 2-1°, 2-3°, 2°-1, va 2°-3 (thanh phén T2, T4, va T5)
trong all la 98,2%.

8766

al2

T4-4 12 hop phan chinh, v6i ham luong 1a 96,7%.

7398

Chétkhoi [ 213

T5-3 12 hop phin chinh, v6i ham lugng 1a 96,1%.

7398

mao quang
hoc HABI
al4

Ham luong ctia hop chét biimidazol bao gom bbn vi tri
gén 2-1°, 2-3°, 2’-1, va 2’-3 (thanh phdn T2, T4, va T5)
trong al4 12 87,7%, trong do tap chét 1a cac chit c6 céc

vi trf géin khong phai 13 4 vi tri gdn néu trén.

8232

als

Ham luong ctia hop chat biimidazol bao gdm bbn Vi tri
ghn 2-1°, 2-3°, 2°-1, va 2°-3 (thanh phén T2, T4, va T5)
trong al5 12 83,0%, trong d6 tap chét 1 cac chét c6 céc

vi tri gin khong phai 1a 4 vi tri gan néu trén.

8058

al6

Ham luong cta hop chét biimidazol bao gdom bdn vi tri
gén 2-1°, 2-3’, 2’1, va 2°-3 (thanh phin T2, T4, va T5)
trong al6 1a 76,5%, trong d6 tap chit 1a cac chét c6 céc

vi trf ghn khong phai 1a 4 vi tri gdn néu trén.

7798

37/53

Luu ¥: @ tranh xay ra hién tuong lién két gifta cac phan tu, axetonitril duoc sir dung

lam dung moi d8 pha ché dung dich ¢ do hoa tan la 1x10* mol/L. Phd hép thu UV cta dung

dich duge do & 25°C, va sau d6 hé s6 tit mol & bude soéng 365 nm (vach i) dugce tinh theo cong

thitc e=A/CL (don vi ciia hé sb tat mol, Lxmolxcm™).

1.3 Chét khoi mao lai HABI al7
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al7 13 BCIM duoc san xuit boi CHANGZHOU TRONLY NEW ELECTRONIC
MATERIALS CO., LTD., va chita céc hop chét biimidazol c6 bén vi trf gan 2-17, 2-3”,

2°-1, va 2°-3 (do cu triic dbi xang, 2-1° va 2’-11a chu tric gibng nhau, va 2-3’ va 2°-3

1a cdu trac gibng nhau). Tbéng ham lugng phan trim khdi luong cua cac hop chat

biimidazol ¢6 bén vi tri gén 1a A11a99%, va hé sb tit mol & budc séng 365 nm (vach i)

14 26 Lxmol xcm™. Cac cong thirc cAu tao duogc thé hién nhu sau:

2. Diéu ché ché phim nhuya nhay quang

Theo cong thue thé hién trong Béang 2-1 va 2-2, cac hop phan duge tron déu dé

diéu ché ché pham nhya nhay quang. Trr khi c6 quy dinh khéc, cac phan dugc thé hién

trong bang déu 1a phin khéi lugng.

Béang 2-1

SO

Vidu

10

al

0,5

a2

0,5

a3

0,5

a9

0,5

alo

0,5

all

0,5

al

0,4

al

0,7

al

1,0

al7

1,0

A2-1

1,5

1,5

1,5

1,6

1,3

1,0

1,0

A2-2

1,5

1,5

1,5

40

40

40

40

40

40

40

40

40

40

28

28

28

28

28

28

28

28

28

28
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D1 7,3 7,3 7,3 7,3 7,3 7,3 7,3 7,3 7,3 7,3
D2 16,7 | 16,7 | 16,7 | 16,7 | 16,7 | 16,7 | 16,7 | 16,7 | 16,7 16,7

F1 20 20 20 20 20 20 20 20 20 20
F2 50 50 50 50 50 50 50 50 50 50
F3 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2 0,2
F4 5,6 5,6 5,6 5,6 5,6 5,6 5,6 5,6 5,6 5,6

Bang 2-2

Vi du so sanh
1 2 3 4 5 6 7 8 9 10 11 12

a4 0,5

ad 0,5

ab 0,5

a7 0,5

a8 0,5

al2 0,5

al3 0,5

al4 0,5

als 0,5

al6 0,5

al 2,0

A2-1| 1,5 | L5 L5 | 1,5 | L5 2,0

A2-2 1,5 1,5 1,5 1,5 1,5
B 40 40 40 40 40 40 40 40 40 40 40 40
C 28 28 28 28 28 28 28 28 28 28 28 28

D1 73 | 7.3 7,3 73 | 73 7,3 73 | 7.3 7,3 7,3 7,3 7,3
D2 [ 16,7 | 16,7 | 16,7 | 16,7 | 16,7 | 16,7 | 16,7 16,7 | 16,7 | 16,7 | 16,7 | 16,7
E 02 ] 02021 021]02]02] 02 02 | 02| 02 | 02 | 02
F1 20 20 20 20 20 20 20 20 20 20 20 20
F2 50 50 50 50 50 50 50 50 50 50 50 50
F3 02 | 021021021 02]02]02 02 | 02 | 02 | 02 | 0,2
F4 56 | 5,6 56 | 5,6 | 56 | 56 | 56 | 5.6 56 | 5,6 | 56 | 56
trong d6 nghia ctia ky hi¢u cho mdi hop phan trong Bang 2-1 va 2-2 1a nhu dugc

thé hién trong Bang 2-3.
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Bang 2-3

Thanh phan SO Hop phan cu thé

TR-PBG-305 (CHANGZHOU TRONLY NEW ELECTRONIC

£ C s A2-1
Chét khoi mao MATERIALS CO., LTD.)

quang oxim este
A2 TR-PBG-345 (CHANGZHOU TRONLY NEW ELECTRONIC

A2-2
MATERIALS CO.,LTD.)

Copolyme acrylic, ¢6 thanh phan gom benzyl metacrylat/axit
metacrylic/hydroxyetyl metacrylat (ty 18 khéi luong 80/10/10),

Nhua. tan trong B duong lugng axit 1a 212, va phén tir lugng trung binh khéi 1a
kiém B 100.000 (Hitachi Chemical Co., Ltd.)
Hop chét c6 it
nht mot lién két c Dipentaerythritol hexaacrylat (Hubel Chushengwei Chemical Co.
khong no c6 thé Ltd.)
polyme héa C

) D1 | Chét mau xanh luc C.L 36 (Shanghai Shucan Industrial Co. Ltd.)
Chat tao mau D

D2 | Chét mau vang C.I. 219 (Guangzhou Hu’ao Chemical Co. Ltd.)

' Etylen glycol bis(3-mercaptobutyrat) (Hubei Wande Chemical
ChétchohydroE | B | o0 8V is(3-mercaptobutyrat) (Hubei i

Co. Ltd.)
F1 Propylen glycol monometyl ete axetat (Shanghai Haiqu Chemical
Co. Ltd.)
£ Etyl 3-etoxypropionat (Hubei Xinkang Pharmaceutical &
Chét phu gia tiy Chemical Co. Ltd.)
¥y khac F . Chét hoat dong bé mat (Tén thuong mai TETRONIC-150R1,
BASF Corporation)
Fa Chét phéan tin BYK2001 (nong dd cua thanh phan ran 12 45,1%

khéi luong, Disperbyk: BYK company)

Theo phuong phép thir nghiém néu trén ddi v6i hé sb tit mol, hé s6 tat mol &
budce séng 365 nm (vach 1) d6i v6i chét khoi mao quang polyme hoa ctia Vi du 1-10 va

Vi du so sanh 1-12 dugc thé hién trong Bang 2-4 dudi day.

Bang 2-4
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Vidu £3651m Vi du so sanh €365nm
1 9683 1 10094
2 9714 2 9847
3 9742 3 9636
4 9630 4 9565
5 9661 5 9515
6 9692 6 9350
7 9947 7 9350
8 9157 8 9558
9 8367 9 9515
10 5513 10 9550

11 5733
12 11000

3. Danh gi4 dic tinh

3.1 Do sang

DP&i véi ché phém nhua nhay quang duoc diéu ché trong Vi du va Vi du so sanh,

ché phim nhwa nhay quang thu duge nhu néu trén duge phu 1én kinh (#1737, dugc san

xuét bdi Corning Corporation) bang cach st dung phuong phéap phu quay, va sau do céac

hop phéan dé bay hoi dugc lam bay hoi & 100°C trong 3 phut dé tao thanh 16p nhya nhay

quang. Sau khi lam ngudi, 16p nhua nhay quang nay duoc phoi sang bang cach stt dung

deén thuy ngan siéu cao ap, c6 lugng anh sang btrc xa 100 mJ/cm?. Tiép theo, n6 duoc

nung & 230°C trong 20 phut, d8 thu duge nén kinh ¢6 16p mau véi do day mang 13 2 pm.

Bing cach st dung thiét bi do kinh hién vi OSP-SP200 dugc san xuét béi Olympus, sdc

d6 cta nén kinh c6 16p mau duge xac dinh, trong d6 gia tri Y & sac do cuax =0,29 va

y=0,59 dugc xac dinh bang cich st dung ngudn sang C. Gia tri Y cang cao, ddc tinh cua

b loc mau cang tdt déi véi thiét bi hién thi tinh thé 1ong.

Gia tri Y dugc danh gié dya trén cac ti€u chi danh gia nhu sau:

o: Gia tri Y cao hon hodc bé‘mg 57,

©: Giatri Y cao hon hodc béng 55 va thép hon 57;
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e: Gid tri Y thdp hon 55.
3.2 Tinh nhay quang

DPéi v6i ché pham nhya nhay quang duge didu ché trong mdi Vi du va Vi du so
sanh, ché phdm nhya nhay quang thu dugc nhu néu trén dugc phu 1én kinh (#1737, dugc
san xuét boi Corning Corporation) bang cach st dung phuong phép phu quay, va sau do
chc hop phan dé bay hoi dugc lam bay hoi ¢ 100°C trong 3 phut dé tao thanh 16p nhua
nhay quang. Sau khi lam ngudi, bé‘mg cach st dung thiét bi phot chiéu sang khtr vach i,
mang phu dugc chiéu xa & budc séng 365 nm, qua 16p chén c6 chidu dai 20 pm chiéu
rong 20 pm va lugng phoi séng 1a 50mJ Jem?. Sau khi chiéu, mang phu dugc hién anh &
23°C trong 60 gidy bang cach st dung chét hién anh (Tén thuong mai: CD-2000, 60%,
dwoc san xuét boi Fujifilm Electronic Materials). Sau d6, rira sach bang nudc dang chay
trong 20 gidy, thuc hién sdy phun d8 thu duoc hinh anh miu. Sy hinh thanh hinh anh
dugc xac nhan bang kinh hién vi quang hoc. Tét hon 13, thu duge mau diém anh rong
hon (ttc 14 ¢6 tinh nhay quang cao). Do rong ctia mau diém anh thu dugc duoc danh gia
theo cac tiéu chi danh gia nhu sau:

0: 35 um hodc 16n hon;

©: 20 pm hogc 16n hon va nh6 hon 35 pm;

e: Nho hon 20 um.

3.3 Kha ning hién anh

Péi v6i ché pham nhya nhay quang duoc didu ché trong mdi Vi du va Vi du so
sanh, ché pham 16ng dugc phi 1én kinh nén bing cach st dung dung cu phu quay, va
sau d6 sy & 100°C trong 5 phut dé loai bd dung mdi dé tao thanh mang phu c6 do day
10 pm; dé thu dugc mang phu véi dd day néu trén, quy trinh pht co thé duoc hoan thanh
trong mot 1an hodc nhiéu 1an; va nén v6i mang phu dugc lam ngudi dén nhiét d6 phong;
t4m chin duoc gin vao, va mang phi duge phoi sang thong qua céc khe ho trén tAm
chan nay dudi sy chiéu xa cua tia cyc tim, nho may phoi banh xich RW-UV.70201 dugc
trang bi dén thily ngan cao ap, vdi bude song birc xa 250-450 nm va néng luong nhén
duoc khi phoi sang mot 14n 12 khoang 80 mJ/cm?; né duge hién anh bang cach st dung
dung dich nu6c NaOH 1% & nhiét d6 12 25°C, sau d6 dugc rira bing nude siéu tinh khiét,

va lam kho bang khong khi; cudi cing, n6 dugc nung trong 10 & 240°C trong 30 phut aé
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thu dugc mau dugc chuyén sang tir tam chan.
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Mau trén nén duoc quan sat bang kinh hién vi dién tt quét (SEM), dé danh gid

kha nang hién 4nh theo céc tiéu chi danh gia sau:

o: Phan thira khdng quan st dugc trong phan khong dugc phoi sang;

©: Mot lugng nhod phan thira quan sat duge trong phan khong dugc phoi sing,

nhung luong phéan thira 1a chip nhan duoc;

e: Lugng phan thra déng ké quan sat dugc trong ph?m khong dugc phoi sang.

3.4 Déanh gia d6 bam dinh

LAy mau thu dugc trong muc 3.3 lam dbi tegng, theo GB9286-88 “Cross cut test

for paint and varnish films”, d0 bdém dinh ciia mang phu dugc danh gia thong qua phuong

phap thir nghiém cit ngang. Cac mirc 0-5 (tdng cong sdu mirc) duoc phén loai theo mirc

dd hu hai, trong d6 Mirc 0 1a tdt nhét, khong c6 lugi nho roi ra khoi bé mit mang; trong

khi muc 5 1a cyc ky kém, voi bé mit mang bi bong tréc nghi€m trong.

Két qua d4nh gia duoc thé hién trong Bang 3.

Bang 3
Tinh nhay Kha n?lng hién D6 bam dinh
quang anh
Viduyl o o 0
Vidu?2 0 o 0
Vidu3 o o 0
Vidu 4 o o 0
Vidus o o 0
Vidu 6 o o 0
Vidu7 o o 0
Vidy 8 o o 0
Vidu9 o o 0
Vi du 10 o o 0
Vi du so sanh 1 o o 3
Vi du so sanh 2 o ® 4
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Vi du so sanh 3 o © o 1
Vi du so sanh 4 o © o 1
Vi du so sanh 5 o © o 1
Vi du so sanh 6 ® o e 3
Vi du so sanh 7 ® o ® 3
Vi du so sanh 8 o o o 1
Vi du so sanh 9 o o o 1
Vi du so sénh
10 o o o 1
Vi duISf sanh © o . 5
Vi duls;) sanh o o o 1

Tir két qua trong Bang 3 ¢6 thé thiy rang khi ché pham ctia Vi du duoc ding
trong san xut bo loc mau, chiing c6 tinh nhay quang tuyét voi va kha ning hi€n dnh tot,
d6 sang cao sau khi hoa cimg, va d6 bam chit vao nén tuyét voi. So voi ché phém nhua
nhay quang cua Vi du so sanh, ché phém theo sang ché ¢6 loi thé dic biét vé dic tinh

ung dung toan di€n.

Céc vi du néu trén 1a cac phuong an dugc uu tién theo sang ché, nhung cac
phuong 4n cua sang ché nay khong bi gi6i han & céc vi du néu trén. Céc thay ddi, cac
cai bién, céc thay thé, cac két hop va sy don gian hoa bét ky khic dugce thyc hién ma
khong vuot ra ngoai pham vi va nguyén téc ciia sang ché, nén 1a cac cach thay thé tuong

duong, va can dugc bao gom trong pham vi bao ho ctia sang ché.
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YEU CAU BAO HO
1. Ché phAm nhya nhay quang dung cho bd loc mau, bao gdm céc hop phan sau:
(A) chét khoi mao quang polyme héa, bao gdm chét khoi mao quang polyme hoa Al va
it nhAt mot chét khoi mao quang oxim este A2;
(B) nhya tan trong kiém;
(C) hop chit c6 it nhit mot lién két khong no c6 thé polyme héa;
(D) chét tao mau;
(E) chét cho hydro;
trong do chit khoi mao quang polyme héa Al la chit khoi mao quang lai
hexaarylbiimidazol duoc tao thanh bang cach két hop hai triarylbiimidazol khac nhau,
6 chu tric duge biéu dién bai Cong thire (I), va chira cac hop chét biimidazol c6 bén vi
tr gin 2-1°, 2-3°,2°-1, va 2’-3, trong d6 tong ham lugng phan trdm khéi lugng cua céac
hop chat biimidazol ¢6 bén vi tri gn trong chét khoi mao quang polyme hoa Al 1a 92%

hodc cao hon,

Ar1 Ar2 )<
N N \—
; N 3} 4
2 AI"S Ar4
Arg (I)

mdi Ar1, Ara, Ars, Ars, Ars, va Are trong Cong thuc (I) doc lap 1a aryl dugc thé hoidc
khong duoc thé;

aryl 1a phenyl;

phén tir thé trén aryl 12 halogen, nitro, Ci-Csg alkoxy;

va

chét khoi mao quang polyme héa (A) ¢ hé sé tit mol & vach i (365 nm) 1a 5000-10000.

2. Ché phidm theo diém 1, khac biét & chd ty 18 khdi lugng gitra chét khoi mao quang
polyme hoa Al va chét khoi mao quang oxim este A2 trong ché pham 14 1:5-5:5.
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3. Ché phim theo diém 1, khic biét & chd phén tir thé trén aryl 14 halogen, nitro, C1-Cs
alkoxy.

4. Ché phim theo diém bt ky trong s& cac didm tir 1 dén 3, khac biét & chd it nhit mot
trong sb Ar1, Ary, Ars, Ars, Ars, va Arg 13 aryl chira phén ttr thé halogen.

5. Ché phdm theo diém 4, khac biét & chd phén tir thé halogen 1a clo.

6. Ché pham theo didm bét ky trong s6 cac diém tir 1 dén 3, khéc biét & chd tong ham
luong phin trim khéi lugng clia cac hop chét biimidazol théa man cdu tric dugce biéu
dién bdi Cong thire (I) va ¢ bbn vi tri gin 2-1°, 2-3°, 2°-1, va 2°-3 trong chét khoi mao

quang polyme hoa Al 1a 95% hodc cao hon.

7. Ché pham theo didm 6, khac biét & chd chét khoi mao quang polyme hoa Al bao gbdm
céc hop chét biimidazol théa mén cAu triic duge bidu didn béi Cong thire (I) va c6 bén

vi trf gén 2-1°, 2-3°, 2°-1, va 2°-3.

8. Ché phim theo diém 1, khic biét & chd nhya tan trong kiém (B) 1a loai copolyme

chira carboxy.

9. Ché pham theo diém 8, khéc biét & chd nhua tan trong kiém (B) 14 copolyme cua
monome chua no kiéu etylen chira carboxy va monome chua no kidu etylen c6 thé

copolyme hoa khéc.

10. Ché phém theo diém 1, khac biét & chd hop chét c6 it nhat mot lién két khong no cé
thé polyme hoa (C) duge chon tir it nhit mot trong sb cac hop chét acrylat va cac hop

chét metacrylat.

11. Ché phém theo diém 1, khac biét & chd chit tao mau (D) dugc chon tur chit mau

va/hodc thudc nhudm.

12. Ché pham theo didm 1, khac biét & chd chit cho hydro (E) Ia it nhét mt trong s6
cac hop chit amin, hop chét axit carboxylic, hop chit lvu huynh hitu co chira mercapto,

va cac hop chat rugu.

13. Ché pham nhua nhay quang dung cho bd loc mau, chtra cac hop phén sau day:
(A) chit khoi mao quang polyme hoa, bao gbm chit khoi mao quang polyme héa Al va
it nhat mot chat khoi mao quang oxim este A2;
(B) nhya tan trong kiém;
(C) hop chét c6 it nhit mot lién két khong no ¢6 thé polyme hoa;
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(D) chét tao mau;

(E) chét cho hydro;

trong do chit khoi mao quang polyme héa Al la chit khoi mao quang lai
hexaarylbiimidazol ¢6 cu triic dugc biu dién boi cong thire (I), va chira cac hop chét
biimidazol ¢6 bdn vi tri gén 2-1°,2-3,2°-1,va2’-3, trong do6 téng ham lugng ph?m tram
khéi luong ctia cac hop chét biimidazol c6 bdn vi tri gin trong chit khoi mao quang

polyme hoa Al 1a 92% hodc cao hon,

Ar5
Ary Ary o
— AN
4 N 1 N
\
N IN —{y

3N %
Ars @)
mdi Ari, Ara, Ars, Ars, Ars, and Ars trong cdng thuc (I) @oc 1ap 1a aryl dugc thé hoic
khong dugc thé; aryl nay 1a phenyl;
phn tir thé trén aryl 1a halogen, nitro, C1-Cs alkoxy;
va chit khoi mao quang polyme héa (A) c6 hé sb tat mol & vach i (365 nm) la 5000-
10000;
va chat khoi mao quang polyme hoa Al, 1am hop chét biimidazol c6 bbn vi trf gan 2-1°,

2-3°,2°-1, va 2°-3, gdm it nhit mot trong cac td hop cia:

Al1-2 .
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NO,

Al-T-c A1-7-d

14. Bo loc mau, khac biét ¢ chd b6 loc mau nay cd mau mau dugc tao thanh bang cach
str dung ché pham nhya nhay quang theo diém bat ky trong s6 cac diém tir 1 dén 13 trén
16p nén.

15. Phuong phép san xuét bd loc mau, bao gdm céc bude phu ché phim nhya nhay
quang theo diém bét ky trong sé cac didm tir 1 dén 13 1én 16p nén dé tao thanh 16p nhya
nhay quang; phoi sang 16p nhua nhay quang qua tAm chin; va hién anh 16p nhya nhay

quang d3 dugc phoi sdng nay dé tao thanh mau mau.

16. Phuong phép san xuét theo diém 15, khéac biét & chd phuwong phap nay con bao gbm
budc hda cing sau dé hoa cung tiép miu mau da duoc tao thanh nho qua trinh gia nhiét

va/hoac phoi sang.
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