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(57) Sang ché dé cap dén ché pham nhya cam quang bao gom polyme tan trong kiém (A),
hop chat (B) c6 lién két do1i chua bao hoa kiéu etylen, va chat khoi mao qua trinh quang
polyme hoa (C). Trong mau 16p can thu duoc bang cach tao ra 16p nhya cam quang, chira
ché phim nhwa cam quang, 1én trén be mat nén va phoi sang va trang no, d¢ léch la nho
hon 15 pm giita: do phan giai ciia mau (a) khi tiéu diém dugc dinh vi trén bé mit nén va
mau nay duoc phoi sang, va d§ phan giai cua mau (b) thu dugc khi vi tri diém héi tu duoc
dich chuyén tir nén khoang 300 pum theo hudng chiéu day ctia nén. Sang ché ciing dé cap
dén tim moéng nhya cam quang va phuong phap tao ra mau 16p can quang.
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Linh vuce k§ thuat dwoe dé cap

Séng ché dé cap dén ché phim nhya cam quang.
Tinh trang ky thuat cliia sang ché

Céc thiét bi dién t&r nhu may tinh c4 nhan va dién thoai di dong str dung
cac bang mach in dé gén cac bo phan va chit ban din. Cac chit bao vé dugce str
dung dé san xuét cac bang mach in thuong duoc sir dung "chét can quang mang
khé" (dudi day ciing duge dé cap du6i dang "DF") ma 1a cdc tim méng nhya
cam quang (tdm moéng nhya cam quang) thu dugc béng cach dat méng 1&p nhya
cam quang trén mang nén va dat moéng tiép mang bao vé trén 16p nhua cam
quang, néu cin. O thoi diém hién tai, cac 16p nhua cam quang cé xu hudng
thuong 1a loai trang bang kiém ma céc dung dich kiém yéu trong nudc dugc
dung 1am dung dich trang. Céac budc dudi diy duogc st dung dé san xuét bang
mach in st dung DF. Khi DF c6 mang bao V¢, dau tién mang bao vé ndy dugc
tach. Tiép theo, DF duogc dat mong 1én trén bang tao hinh mach ¢ dinh, nhu ban
boc ddng hoic bang déo, st dung may ép, va dugc phoi sang thong qua mang
che duoc tao mau in mach. Néu cén, mang nén sau d6 dugc tach ra, céc phé“m
khong duge héa cung cta lop nhya cam quang (vi du, cac phan khong dugc
phoi sang trong truong hop kiéu 4m) dugc loai béd bang cach hoa tan hodc phan
tan voi dung dich trang, va mau 16p can duge hoa cing (dudi day cling dugc dé
cip don gian & dang "mau 16p can") duge tao ra trén bang mach.

Sau khi tao ra mau 16p can, quy trinh tao mach chu yéu 1a mot trong hai
phuong phéap. Phuong phap dau tién 1a phuong phap ma trong dé phan bén cta
bang ma khong dugc bao phu bdi mAu 16p can (vi du, phan bén bang ddng ctia
ban boc ddng) duoc khac dn mon 8 loai bd, va sau d6 cac phan ctia mau 16p can
duoc loai bo bang dung dich kiém manh hon trong nuéc, manh hon dung dich
trang (phuong phap khic an mon). Phuong phdp thr hai 14 phuong phép ma
trong do bé mit bang duge ma béng déng, han thiéc, niken hosc thiéc, va sau d6
c4c phan ctia mau 16p can duge loai bo theo cach tuong tu nhur phuong phép dau
tién, va budc khic &n mon dugc tién hanh trén bé mit bang ma da duge hién (vi

du, bé mat ddng ctia ban bec ddng) (phwong phap ma). DPdng II clorua, sit
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clorua, hodc dung dich phirc ddng-amoni dugc sit dung cho budc khéc an mon.
Trong nhitng ndm gan day, voi viée 1am thu nho va lam giam trong luong cia
c4c thiét bi dién i, qua trinh micro hda va nén cac bang mach in tiép tuc tién
tridn va c6 nhu ciu ngay cang ting dbi v6i cac DF hiéu niang cao ma c6 thé thu
duoc do phan giai cao trong cac budc duoc mo ta trén day. DO phan giai nhu
vay dat duoc bing ché phidm nhya cdm quang dugc mo ta trong tai liéu sang ché
1, ma c6 dd phan gidi cao nhd nhya nhiét déo ddc trung, monome va chét khoi
mao qud trinh quang polyme hoa.

Tai liéu trich dan

Tai liéu sang ché

Tai liéu sang ché 1: Cong bd don yéu cau cép bang doc quyén sang ché Nhat
Ban chua thim dinh s 2010-249884

Ban chit ky thuit ciia sang ché
Céc vAn d@ dugc giai quyét boi sang ché

Tuy nhién, v&i cac phuong phap phoi sang bang cach ghi truc tiép cac
mau v&, ma thudng dugc st dung trong nhitng ndm gén day, vi tri diém hdi tu 6
téc dong chinh dén do phan giai. Vi dy, s chuyén dich vi trf diém hoi tu tir bé
mit bang trong khi phoi sang, do sy cong vénh va bién dang cua bang hodc viéc
Ip dit khong chinh xéc thiét bi phoi sang, c6 thé 1am giam déng ké do phén
giai. Két qua 1, cic vAn dé con tOn tai d3 xay ra trong khi cic mach duoc tao ra
béng phuong phap khic an mon, va trong mot sd truong hop céc van d& nhu
tréc, ngin mach va 161 ma d3 xuét hién khi cac mach dugc tao ra béng cach ma.
Tir quan diém nay, phuong phap duge mo ta trong tai liéu sang ché 1 c6 nhu cau
can duoc cai thién.

Do d6, muc dich cla sang ché 13 d& xuit tAm moéng nhua cdm quang ma
thé hién d6 phan giai cao ngay ca khi tiéu didm duge dich chuyén trong khi phoi
sang, va ché phim nhya cdm quang dé tao ra tAm mong nhua cam quang, cling
nhu phuong phép tao ra mau 16p can quang va phuong phép tao ra mAu vét dan
str dung tAm mong nhya cam quang nay.

Céc phuong tién giai quyét vén d& cua sang ché
Céac tac gid sang ché d3 tién hanh nhiéu thuc nghiém chuyén sau véi muc

dich giai quyét cac vAn d& duoc mo ta trén déy. Két qua 13, da phat hién ra rang
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cac vAn d@ nay c6 thé dugc giai quyét bang cic phuong tién k¥ thuat dudi déy.

Cu thé, sang ché 14 nhu sau.

[1] Ché phdm nhya cdm quang bao gdm (A) polyme tan trong kiém, (B)
hop chét c6 lién két doi chua bio hoa kiéu etylen, va (C) chat khoi mao qué
trinh quang polyme hoa,

trong d6 16p nhya cam quang chira ché phdm nhya cam quang dugc tao ra
trén b& mit nén, va qua trinh phoi séng va trang dugc tién hanh dé thu dugc mau
16p can, su khac nhau 1a nhé hon 15 um gitta: 4o phan giai cia mau (a) thu duoc
khi tidu diém duoc dinh vi trén bé mit nén va mau nay duge phoi séng, va do
phan giai ctia mau (b) thu duoc khi tiéu diém dugc dinh vi & do dich chuyén &
phia trong nén 300 pm tir bé mat nén theo hudng chiéu day cia nén, va mau nay
dugc phoi sang.

[2] Ché phdm nhya cam quang theo myc [1], bao gdm:

10% khéi lugng dén 90% khéi luong ctia (A) polyme tan trong kiém;

5% khdi luong dén 70% khéi luong cta (B) hop chat c6 lién két ddi chua
bao hoa kiéu etylen; va

0,01% khéi luong dén 20% khéi lugng ctia (C) chat khoi mao qua trinh
quang polyme hoa,
dua trén téng khdi lugng chit rén cta ché phim nhya cdm quang.

[3] Ché pham nhya cam quang theo muc [2], con bao gdm 0,001% khéi
lwong dén 10% khéi luong cua (D) dan xuét phenol, dua trén téng khéi lwong
chét rén ctia ché phidm nhuya cdm quang.

[4] Ché phdm nhya cam quang theo muc [3], chtra hop chét c6 cong thirc
(1) sau day lam dan xuét phenol (D):

[Cong thirc hda hoc 1]

L - ...(I)

{trong d6 R! la nhém alkyl mach thing tuy y dugc thé, nhom alkyl mach nhanh,
-A-
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nhém aryl hodic nhém xyclohexyl, nhém alkyl mach thing dugc lién két thong
qua nhoém lién két hoa tri hai, nhém alkyl mach nhanh dugc lién két thong qua
nhém lién két héa tri hai, nhém xyclohexyl dugc lién két théng qua nhém lién
két hoa tri hai hoic nhém aryl dugc lién két thong qua nhém lién két hoa tri hai,
v6i nhidu nhém R! gibng nhau hodc khac nhau, m 1a sd nguyén tir 0 dén 4 van
14 s6 nguyén bing 1 hodc 16n hon, véi diéu kién 12 khi n bang 1, A 1a nhém hiru
co héa tri mot, va khi n bing 2 hodc 16n hon, A 1a nhém hitu co héa tri hai hodc
cao hon, lién két don hodc nhém lién két chira lién két lién hop}.
[5] Ché phdm nhua cam quang theo muc [3] hodc [4], chira hop chét c6

cong thue (1) sau ddy 1am din xuat phenol (D):

[Cong thic hda hoc 2]
OH
R2
R5 : R3
R* D

{trong d6 R? 12 nhom alkyl mach thing tlly ¥ dugc thé, nhém alkyl mach nhénh,
nhém aryl hodc nhém xyclohexyl, nhom alkyl mach thing duogc lién két théng
qua nhém lién két héa trj hai, nhom alkyl mach nhanh dugc lién két théng qua
nhém lién két hoa tri hai, nhém xyclohexyl dugc lién két thong qua nhém lién
két hoa tri hai hodc nhém aryl duoc lién két thong qua nhém lién két hoa tri hai,
va R, R* va R® m&i nhém doc 14p 13 hydro, hogc nhém alkyl mach thing tiry y
duoc thé, nhém alkyl mach nhanh, nhém aryl hodc nhém xyclohexyl, nhom
alkyl mach thing duoc lién két thong qua nhém lién két héa tri hai, nhom alkyl
mach nhanh duge lién két théng qua nhom lién két hoa tri hai, nhém xyclohexyl
duoc lidn két thong qua nhém lién két hoa tri hai hoic nhom aryl dugc lién két
théng qua nhém lién két héa tri hai}.
[6] Ché phim nhua cidm quang theo muc [3] hodc [4], chira hop chit c6

cong thire (1II) sau ddy lam dan xuét phenol (D):
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[Cong thirc héa hoc 3]

(RS R),
_g\\ //w

{trong d6 R® va R7 mdi nhoém ddc 14p 1a nhém alkyl mach thing tiy y dugc thé,

nhém alkyl mach nhénh, nhém aryl hodc nhém xyclohexyl, nhom alkyl mach
thing duoc lién két théng qua nhém lién két héa tri hai, nhom alkyl mach nhanh
duoc lién két thong qua nhém lién két hoa tri hai, nhém xyclohexyl dugc lién
két thong qua nhom lién két héa tri hai hogc nhom aryl duge lién két thong qua
nhém lién két héa tri hai, véi nhiéu nhém R® va R? gidng nhau hogc khac nhau,
p va q mdi nhém doc 1ap 14 s6 nguyén tir 0 dén 4, va B 1a lién két don hosc
nhém lién két chira lién két lién hop}.

[7] Ché phdm nhwa cam quang bao gbm:

(A) polyme tan trong kidm: 10% khdi luong dén 90% khéi luong;

(B) hop chit c6 lién két déi chua bio hoa kiéu etylen: 5% khéi luong dén
70% khéi luong; |

(C) chét khoi mao qu4 trinh quang polyme hoa: 0,01% khéi lugng dén
20% khéi luong; va

(D) dan xuit phenol: 0,001% khéi lugng dén 10% khdi lugng,
dua trén téng khdi luong chét rén ctia ché phim nhya cdm quang,
ché phdm nhya cam quang bao gbm, lam din xuét phenol (D), it nhét mot hop

chit dugc chon tir nhdém bao gém céc hop chét c6 cong thire (II) sau:
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[Cong thire hda hoc 4]
OH
R2
R’ R’
R* cee (1)

{trong d6 R? 12 nhém alkyl mach théng tiy y dugc thé, nhém alkyl mach nhénh,
nhém aryl hodc nhém xyclohexyl, nhém alkyl mach thing duoc lién két thong
qua nhém lién két héa tri hai, nhém alkyl mach nhanh duoc lién két thong qua
nhém lién két héa tri hai, nhém xyclohexyl dugc lién két théng qua nhom lién
két héa tri hai hodc nhém aryl dugc lién két thong qua nhém lién két héa tri hai,
va R3, R* va RS mdi nhém doc 1ap 12 hydro, hodc nhém alkyl mach thing ty y
duoc thé, nhém alkyl mach nhanh, nhém aryl hodc nhém xyclohexyl, nhom
alkyl mach thing duoc lién két théng qua nhém lién két hoa tri hai, nhém alkyl
mach nhanh duge lién két thong qua nhém lién két hoa tri hai, nhém xyclohexyl
duoc lién két thong qua nhém lién két hoa tri hai hoic nhém aryl duge lién két
thong qua nhém lién két héa trj hai}, va

céc hop chét ¢6 cong thire (I11) sau:

[Cong thirc hda hoc 5]

(r® R),
r\\ /\/w
LT

{trong d6 RS va R” mdi nhém déc 14p 12 nhom alkyl mach thang tuy y duoc thé,
nhém alkyl mach nhénh, nhém aryl hodc nhom xyclohexyl, nhém alkyl mach
thing dugc lién két thong qua nhém lién két hoa tri hai, nhém alkyl mach nhanh

duoc lién két thong qua nhém lién két héa tri hai, nhém xyclohexyl dugc lién
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két thong qua nhom lién két hoa tri hai hodc nhom aryl dugce lién két thong qua
nhom lién két hoa tri hai, v6i nhiéu nhém RS va R7 gidng nhau hodc khéc nhau,
p va q mdi nhém doc 14p 1a s6 nguyén tir 0 dén 4, va B 1 lién két don hodc
nhém lién két chira lién két lién hop}.

[8] Ché pham nhya cam quang theo muc [6] hodc [7], trong dé B trong
cong thire (I11) 14 lién két don.

[9] Ché pham nhya cam quang theo muc bét ky trong sb cac muyc tir [6]
dén [8], trong d6 p = q = 0 trong cdng thirc (III).

[10] Ché pham nhya cidm quang theo muc bét ky trong s6 cac muc tlr [3]
dén [9] bao gdm, 1am dAn xuét phenol (D), hop chét cé hang s6 toc do phan tmg
12 20 Lmol!-gidy! ho#c 16n hon véi cac gbc peroxy.

[11] Ché phim nhya cam quang theo myc bét ky trong sb cac muc tir [1]
dén [10], trong d6 thanh phan monome ctia polyme tan trong kiém (A) c6 nhém
hydrocacbon thom.

[12] Ché phdm nhya cdm quang theo muc bét ky trong s6 cac muyc tir [1]
dén [11], bao gdm acridin lam chit khoi mao qué trinh quang polyme hoa (C).

[13] TAm méng nhya cdm quang thu dugc béng cach dat méng 16p nhya
cam quang chtra ché phdm nhya cdm quang theo muc bét ky trong s6 cac muc tlr
[1] dén [12], trén 16p nén. |

[14] Phuong phép tao ra mau 16p can quang, bao gdm budc dat méng
trong d6 tAm moéng nhya cam quang theo muc [13] duoc dat mong trén nén,
budc phoi sang trong d6 16p nhya cdm quang cua tAm mong nhya cdm quang
duoc phoi sang, va budc trang trong do cac phan khong dugc phoi sang cia 16p
nhua cdm quang dugc trang va dugce loai bo.

[15] Phuong phép tao ra mau 16p can quang theo muc [14], trong d6 bude
phoi sang duoc tién hanh bing phuong phap phoi sang bang céch ghi truc tiép
mAu v&, hodc phuong phép phoi sing trong d6 anh mang che quang dugc chiéu
qua thiu kinh.

[16] Phuong phép tao ra mau 16p cén quang theo myc [15], trong d6 budce
phoi sang dugc tién hanh bang phuong phdp phoi sing béng cach ghi truc tiép
mau ve.

[17] Ché pham nhuya cadm quang theo muc bét ky trong s6 cac muc tir [1]

dén [12], ma dugc su dung trong phuong phap tao ra mau 16p can quang trong
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do6 budc phoi sang dugc tién hanh bang phuong phép phoi séng bang céch ghi
tryc tiép mau v&.
Hiéu qua cla sang ché

Séng ché co thé tao ra tim mong nhya cam quang ma thé hién d6 phan
giai cao ngay ca khi ti€u diém dugc dich chuyén trong khi chiéu sang, va ché
phim nhya cam quang dé tao ra tim moéng nhua cam quang, ciing nhu phuong
phap tao ra mau 16p can quang va phuong phép tao ra mAu vat dan st dung tim
moéng nhya cadm quang. Két qua 13, ngay ca khi vi tri diém hoi tu trong khi phoi
sang bi dich chuyén tir b& mit nén do su cong vénh va bién dang cia nén hoic
viée thidt 1ap khong chinh x4c ciia thiét bi phoi sang, c6 thé 1am giam céc vén dé
vé su ngén mach khi mach dugc tao ra bé‘mg cach khéc dn mon, va dé lam giam
cac van d& nhu tréc, ngdn mach va 16i ma khi cdc mach dugc tao ra bang cach

ma.

MBO ta chi tiét sang ché

Phuong 4n minh hoa dé tién hanh séng ché (dudi day duoc viét tét dudi
dang "phuong 4n") s& dugc md ta chi tiét. Sang ché khong chi giéi han & cac
phuong 4n duoc md ta dudi day, va céc phuong 4n bién dbi khéc c6 thé dugce bo
sung ma van nam trong pham vi clia sing ché.
Ché pham nhya cam quang

Péi véi phuong 4n nay, ché phdm nhua cam quang duoc déc trung & chd
khi 16p nhya cam quang chira ché phdm nhya cam quang dugc tao ra trén bé mit
nén, va qué trinh phoi sang va trang duoc tién hanh dé thu dugc mau 16p can, sy
chénh 1éch 13 nhé hon 15 um gitra: d9 phan giai cua mau (a) thu duge khi tiéu
diém dugc dinh vi trén bé& m3t nén va mau nay duoc phoi sang, va do phan giai
ctia mAu (b) thu duoe khi tiéu diém dugc dinh vi & d6 dich chuyén & phia trong
nén 300 um tir bé mit nén theo huéng chiéu day ctia nén, va mau nay dugc phoi
séng. Do d6, ngay ca khi vi tri diém hoi tu trong khi phoi sang bi dich chuyén tir
bé mat nén do su cong vénh va bién dang cua nén, hodc viéc thiét 1ap khong
chinh xé4c cta thiét bi phoi sang, c6 thé 1am giam céc van dé v& sy ngén mach
khi mach dugc tao ra bang cach khéc an mon, va dé lam gidm céc van dé& nhu
troc, ngén mach va 16i ma khi mach dugc tao ra béng cach ma. P9 chénh léch

gifta d§ phan giai cua mau (a) va do phan giai cia mau (b) tét hon 13 khong 16n
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hon 12 pm va tét hon nita 1a khong 16n hon 10 um. Mt khéc, tir quan diém vé
d dang san xuAt hon va giam t6i thiéu d¢ nhay, do chénh 1&ch gitta d phan giai
clia mau (a) va do phan giai cia mau (b) tbt hon 13 0 pm hodc 16n hon, t5t hon
nita 13 5 um hodc 16n hon va thdm chi tdt hon nita 1a 7 pm hodc 16n hon. bdi véi
céc gia tri do trong ban md ta nay, trlr phi duge quy dinh theo cach khéc, cac
phép do 14 cdc phuong phap dugc mo ta trong cac Vi du cua sang ché hoic céc
phuong phap duoc hiéu 13 cac phuong 4n tuong duong cua chiing bodi ngudi ¢o
hidu biét trung binh trong linh vuc k¥ thuét nay.

Vi su gia ting cla qua trinh thu nhé va lam gidm d6 day cta cac thiét bi
dién tr trong nhiing nam gén day, c6 nhu ciu ngdy cang ting dbi viéc tap trung
hon cac dudng day va tmg dyng clia cdc bang mach in déo, cling nhu sy tao da
16p 16n hon. Viéc tao da 16p tdng lam tang sy nd cua bé mat, dan dén cac vén d&
tiém tang lién quan dén dd phan giai giam va kha ning tai tao do rong cla
duong day kém khi sy chuyén dich cua tiéu diém xay ra trong khi phoi sang, va
do d6 din dén c4c vAn dé nhu 13i 1am ngén mach va troc, ngén mach va 18i ma,
ho#c khong cé kha nang tao ra cac day ddng mong mudn. Cac van dé tuong tu
6 thé xuét hién & vAn dé hip phu kém, hodc tinh khong ddng déu vé do day
mang trong mét phéng, trong khi phoi sang véi nén c6 kich thuéc 16n. DA phat
hién ra rang dé giai quyét cac van dé nay, c6 hidu qua néu thiét ké ché pham
nhua cam quang su tip chung vao do chénh léch gitta 46 phén giai cua mau (a)
thu dwoc khi tidu diém duoc dinh vi trén bé mat nén va mau dugc phoi sang, va
d6 phan giai ctia mAu (b) thu duoc khi tidu diém dugc dinh vi & do dich chuyén
& phia trong nén 300 pum tir bé mit nén theo huéng chidu day cta nén (gia tri
tham chiéu duge thiét lap 1am lwong gid tri 16n so véi mire d6 dich chuyén cua
vi tri diém hdi ty, bao gbém mirc do ph?)ng bé mit), va mau nay duge phoi sang.
Dic biét, sit dung ché phém nhya cam quang dugc lya chon mét cach déc biét
trong d6 do chénh 1éch gitra d6 phén giai cua mau (a) va do phén giai ciia mau
(b) 1a ndm trong khoang cu thé nay, di dugc phat hién 1a c6 tdc dung lam giam
cac vaAn dé vé cac 15 ngén mach hoéc trdc, ngén mach va 16i ma, va van dé vé
viéc khong cé kha nang tao ra cic day ddng mong mubn, thim chi d4 dua ra cac
didu kién dong ciia phuong phép in mach ty trong cao va da 16p.

Céc phuong tién dé dam bao rang do chénh 1&ch gita d phén gidi cua

mau (a) va do phén giai cua mAu (b) 14 ndm trong khoang cu thé duoc d cap
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trén day 1a khong bi gi6i han mot cach cu thé, va vi dy, thanh phén ctia ché
phim nhya cam quang c6 thé dugc diéu chinh theo cac cach khéac nhau nhur
duoc mé ta dudi ddy cho mdi thanh phan.

Déi véi phuong 4n nay, ché phdm nhya cam quang bao gbém (A) polyme
tan trong kidm, (B) hop chét c6 lién két doi chua bio hoa kiéu etylen va (C) chat
khoi mao qué trinh quang polyme hoa. Ché pham nhya cdm quang t6t hon 1a
bao gdm 10% khdi lwong dén 90% khéi luong ctia polyme tan trong kiém (A),
5% khéi luong dén 70% khéi lugng hop chét c6 lign két ddi chua bio hoa kiéu
etylen (B), va 0,01% khéi luong dén 20% khéi luong chét khoi mao qué trinh
quang polyme hoéa (C), dua trén téng khéi lugng chét rén cua ché phdm nhua
cam quang. Mbi thanh phin s& duge mo ta theo trinh ty.

(A) Polyme tan trong kiém

Pbi v6i muc dich ctia sang ché, polyme tan trong kidm (A) bao gém céc
polyme ma dé dang hoa tan trong céc chét kiém. Cu thé hon, lugng clia cic
nhom carboxyl trong polyme tan trong kidém (A) 1a 100 dén 600 va t6t hon 12
250 dén 450, & dang gié tri duong lugng axit. Gia tri "dwong lugng axit" 1a khéi
lwong (don vi: gam) cta polyme c6 1 duong lugng nhom carboxyl trong phén
tr. Cac nhom carboxyl trong polyme tan trong kidm (A) 13 can thiét dé tao ra
cho 16p nhya cam quang c6 cac dédc tinh vé kha ning trang va tach trong cac
dung dich kiém chira nuéc. Gia tri duong luong axit tdt hon 13 100 hoic 16n hon
tir quan diém v& sy cai thién ddc tinh chiu trang, d phan giai va tinh bam dinh.
Gi4 tri duong lugng axit tot hon nita 1a 250 hodc 16n hon. Mt khéc, gid tri
duong luong axit tdt hon 1a khong 16n hon 600 tir quan diém vé sy cai thién céc
dic tinh vé kha ning trang va tach. Gid tri duong luong axit t6t hon nita 1a
khong 16n hon 450. Péi véi muc dich cua sang ché, gia tri duong luong axit ma
do duoc bing phuong phép chuin do hiéu dién thé, trong d6 titration dugc tién
hanh bang dung dich 0,1 mol/L NaOH trong nudc, st dung thiét bi chuin do
higu dién thé.

Trong lwong phan tr trung binh trong lugng cua polyme tan trong kiém
(A) tot hon 12 5000 dén 500000. Trong luong phén tir trung binh trong luong t6t
hon 13 khong 16n hon 500000 tir quan diém vé sy céi thién do phan giai va ddc
tinh vé kha nang trang. Trong lugng phén tir trung binh trong luong t5t hon nita
12 khong 16n hon 300000 va tham chi tdt hon nita 12 khong 16n hon 200000. Mat
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khéc, trong lugng phan tir trung binh trong lugng t6t hon 1a 5000 hodc 1én hon
tr quan didm vé su kiém soat cac dic tinh trang céc thé két tu va cac dic tinh
cia mang khong dugc phoi sang nhu dic tinh néng chady mép va déc tinh tréc do
cét, khi duoc dung 1am tAm méng nhya cdm quang. Trong lugng phan tir trung
binh trong luong tdt hon nita 13 10000 ho#c 16n hon va thdm chi t5t hon nita 1a
20000 ho#c 16n hon. Dic tinh néng chay mép 1a mirc do dé dang ma véi 16p
nhua cam quang (ttc la, 16p ché phim nhya cdm quang) chdy ra tir cdc mép cia
truc cdn, khi dugc can lam tAm mong nhua cam quang. Dic tinh tréc do cit 1a
murc dd d& dang ma cdc mau vun bay ra khi mang khéng dugc phoi sang dugc
cét béng dung cu cét. Khi cdc mAu vun bam dinh vao phia dinh trén cta tAm
moéng nhya cam quang, ching dugc chuyén dén mit na trong buéc phoi sang
sau d6, dan dén tao ra san phém 18i.

Polyme tan trong kiém (A) t6t hon 1a copolyme thu dugc tir mét hodc
nhidu monome tht nhat dugc dé cap dudi day va mdt hodc nhiéu monome thir
hai dugc dé cap duéi day.

Monome th( nhét 13 axit carboxylic hodc anhydrit axit c6 mdt nhom chua
bio hoa c6 thé polyme hoa trong phan tir. "Monome thi nhit" c6 thé dugc phan
loai 1am c4c monome thir nhét ¢é cdc nhém hydrocacbon thom va cac monome
thir nhat khong cé cac nhém hydrocacbon thom. Céc vi du vé cac monome thir
nhit c6 cac nhém hydrocacbon thom bao gbm axit xinamic. Céc vi dy vé cac
monome thtr nhit khong c6 cidc nhém hydrocacbon thom bao gdm axit
(met)acrylic, axit fumaric, axit crotonic, axit itaconic, anhydrit maleic va este
nira axit maleic. Pac biét duoc uvu tién 13 axit (met)acrylic, ttr quan diém vé viéc
d& dang san xut va dic tinh vé kha ning tréng. Trong phan md ta,

"(met)acrylic" chira rang acrylic va/hodc metacrylic. Y nghia nhu néu trén cfing
dugc ap dung trong phén mo ta dudi day.

Monome thir hai 18 monomer khong c6 tinh axit va co it nhét mot nhom
chua bio hoa c6 thé polyme héa trong phén tir. " Monome thit hai " c6 thé duoc
phan loai 1dm monome tht hai ¢6 cac nhém hydrocacbon thom va monome thir
hai khong c6 cac nhom hydrocacbon thom. Céc vi du vé& monome thtr hai ¢é cic
nhém hydrocacbon thom bao gdm benzyl (met)acrylat, styren va cac dan xuét
styren. Céc vi du vé monome thtr hai ma khong ¢ cidc nhém hydrocacbon thom

bao gdbm metyl (met)acrylat, etyl (met)acrylat, n-propyl (met)acrylat, isopropyl
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(met)acrylat, n-butyl (met)acrylat, iso-butyl (met)acrylat, tert-butyl (met)acrylat,
2-hydroxyetyl (met)acrylat, 2-hydroxypropyl (met)acrylat, 2-etylhexyl
(met)acrylat, va este clia rwou vinylic nhu vinyl axetat va (meta)acrylonitril.
Duoc wu tién trong sb nay 12 metyl (met)acrylat, n-butyl (met)acrylat, styren, 2-
etylhexyl (met)acrylat va benzyl (met)acrylat. Tir quan diém v& su cai thién do
phén giai va tinh bam dinh cua mau 16p can, styren va benzyl (met)acrylat la
dugc vu tién. Styren va benzyl (met)acrylat 13 cling duoc uu tién tir quan diém
v& lam giam sy khéc nhau v& do phén gii khi vi tri diém hoi tu da dugc khdp
v6i b mit nén trong khi phoi sang, va khi vi tri diém hdi tu bi dich chuyén tir bé
mit nén trong khi phoi sang.

Polyme tan trong kiém (A) t6t hon 13 bao gdm thanh phan monome c6
nhém hydrocacbon thom. Ty 1¢ thanh phan cta thanh phan monome c6 nhém
hydrocacbon thom trong polyme tan trong kiém (A) t6t hon 12 10% khéi luong
hoiic 16n hon, t6t hon nita 1a 20% khdi lugng hodc 16n hon, thdm chi t5t hon nita
14 30% khdi lugng hodc 16n hon va tbt nhét 13 50% khéi luong hogc 16n hon,
dua trén tong khéi lugng clia thanh phin monome tdng. Khong c6 gidi han cu
thé v& gi6i han trén, nhung tSt hon 13 khong 16n hon 95% khéi lugng va t6t hon
nita la khong 16n hon 80% khéi luong.

Theo phuong an dugc uu tién, polyme tan trong kiém (A) c6 thé bao gdbm
cac polyme cé cac cu truc thu duoc tr axit (met)acrylic, alkyl (met)acrylat va
styren, va/hodc cac polyme c6 cac cAu trac thu duogc tir axit (met)acrylic, benzyl
(met)acrylat va alkyl (met)acrylat.

Ty 1& copolyme hoa ctia monome thir nhit va monome thtt hai tét hon 13
10% khdi lwong dén 60% khéi lvong monome thir nhit va 40% khéi luong dén
90% khéi luong monome thit hai, va tdt hon ntta 12 15% khdi lugng dén 35%
khéi lugng monome thir nhat va 65% khéi luong dén 85% khbi lugng monome
thit hai, dya trén tdng khéi luong ctia thanh phén polyme hoéa.

Polyme tan trong kiém (A) duoc sir dung c6 thé 1a loai don, hodc hdn hop
bao gém hai ho#ic nhiéu loai khac nhau c6 thé dugc str dung. Khi hdn hgp bao
gém hai hodc nhiéu loai khac nhau dugc st dung, tdt hon 14 st dung hdn hop
bao gébm hai polyme tan trong kidm khac nhau bao gébm cic thanh phan monome
c6 cac nhom hydrocacbon thom, hodc dé sir dung hdn hop bao gdm polyme tan

trong kiém bao gbébm thanh phan monome c6 nhém hydrocacbon thom va
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polyme tan trong kidém not bao gém thanh phin monome c6 nhém hydrocacbon
thom. Trong trudng hop dudi ddy, ty 1& cla polyme tan trong kiém bao gbém
thanh phén monome ¢4 nhém hydrocacbon thom that dugc sir dung t5t hon 1a
50% khéi luong hoac 16n hon, t6t hon nita 1a 70% khdi luong hodc 16n hon,
tham chi t8t hon nita 12 80% khdi luong hogc 16n hon va tuy nhién tot hon nita
12 90% khdi luong hodc 16n hon, so v6i polyme tan trong kiém téng (A).

Viéc tdng hop polyme tan trong kiém (A) tét hon 13 bao gdm budc bd
sung luong thich hop cua chét khoi mao poyme héa gbc nhu benzoyl peroxit
ho#c azoisobutyronitril vao dung dich chira hdn hop bao gdm monome thir nhét
va monome thr hai dugc hoa tan v6i dung méi nhu axeton, metyl etyl ketone
hodc isopropanol, va gia nhiét va khudy hdn hop. Quy trinh tdng hop ciing ¢6
thé duoc tién hanh trong khi bd sung timg giot hdn hop vao hdn hgp phan tng.
Khi hoan thanh phin tng, dung mdi phan tng c6 thd duoc them vao dé didu
chinh dén ndng d6 mong mudn. Cic phuong phap tdng hop c6 thé 1a polyme
khéi, polyme huyén phti hoic polyme nhil twong, thay vi st dung dung dich
polyme hoa.

Ty 1€ cia polyme tan trong kiém (A) so véi khéi luong téng chit rén coa
ché phdm nhua cam quang t5t hon 13 nim trong khoang tir 10% khéi lwong dén
90% khéi lugng, tét hon nita 1a 30% khdi lugng dén 70% khoi luong va tham
chi tdt hon nita 12 40% khdi luong dén 60% khdi lugng. Ty 1§ cua polyme tan
trong kidm (A) so v6i ché phdm nhya cam quang t6t hon 1a khéng 16n hon 90%
khéi luong tir quan didm vé su kiém soét thoi gian trang. Mat khéc, ty 1€ cia
polyme tan trong kidm (A) so v6i ché phim nhwa cdm quang t8t hon it nhét 1a
10% khdi lugng tir quan diém v& su cai thién dic tinh chdng lai su chay mép.

(B) Hop chét c6 lién két dbi chua bio hoa kiéu etylen

Hop chét c6 lién két d6i chua bio hoa kiéu etylen (B) t6t hon 13 bao gdm
hop chét c6 nhém (met)acryloyl trong phan ti, tir quan diém vé kha nang hoa
cing va tinh tuong thich véi polyme tan trong kiém (A). Sb lugng cdc nhém
(met)acryloyl trong hop chit (B) c6 thé 1a mdt hodc nhiéu hon.

Céc vi du vé& hop chat(B) c6 mot nhom (met)acryloyl ma c6 thé duoc dé
cap bao gbm cac hop chét c6 axit (met)acrylic duoc bd sung vao mdt dau cua
polyalkylen oxit, va cic hop chét c6 axit (met)acrylic duoc b sung vao mot dau

cua polyalkylen oxit, va alkyl dugc ete hda hodc alyl dugc ete héa & du con lai.
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Céhc vi du vé cac hop chat nhu vay bao gbém phenoxyhexaetylenglycol
mono(met)acrylat, ma la (met)acrylat cua hop chét c6 polyetylen glycol dugce bd
sung vao nhom phenyl,

4-normal-nonylphenoxyheptaetylenglycol dipropylen glycol (met)acrylat,
ma 1a (met)acrylat ciia hop chét trong d6 polypropylen glycol ¢6 propylen oxit
duoc bd sung & mirc trung binh 2 mol, polyetylen glycol c6 etylen oxit dugc bd
sung & muc trung binh 7 mol, dugc bd sung vao nonylphenol,

4-normal-nonylphenoxypentaetylenglycol monopropylen glycol
(met)acrylat, ma 1a (met)acrylat cua hop chét trong d6 polypropylen glycol c6
propylen oxit dugc bd sung & muc trung binh 1 mol va polyetylen glycol c6
etylen oxit dugc bd sung & muc trung binh 5 mol, dugc bd sung vao
nonylphenol, va

4-normal-nonylphenoxyoctaetylen glycol (met)acrylat, ma la acrylat cia
hop chét trong d6 polyetylen glycol ¢6 etylen oxit dugc bd sung & mirc trung
binh 8 mol dugc bd sung vao nonylphenol (vi du, M-114 ctia ToaGosei Co.,
Ltd.).

Céc vi du v& cac hop chét c6 hai nhém (met)acryloyl trong phén tir bao
gdm céc hop chéit c6 nhom (met)acryloyl & ca hai dau cua mach alkylen oxit, va
céc hop chat c6 nhém (met)acryloyl & ca hai dau ctia mach alkylen oxit trong d6
mach etylen oxit va mach propylen oxit dugc bd sung ngau nhién hodc ¢ dang
tap trung.

Céc vi du v& cac hop chét nhu vy bao gbm polyetylen glycol
(met)acrylat nhu tetraetylenglycol di(met)acrylat, pentaetylenglycol
di(met)acrylat, hexaetylenglycol di(met)acrylat, heptaetylenglycol
di(met)acrylat, octaetylenglycol di(met)acrylat, nonaetylenglycol di(met)acrylat,
decaetylenglycol di(met)acrylat, va cac hop chit c6 nhom (met)acryloyl & cé hai
du ctia mach 12-mol etylen oxit, cling nhu polypropylenglycol di(met)acrylat
va polybutylenglycol di(met)acrylat. Trong s cac vi du vé cac hop chat
polyalkylen oxit di(met)acrylat bao gdm nhém etylen oxit va nhom propylen
oxit trong hop chat, 13 cac dimetacrylat ctia glycol c6 etylen oxit con dugc bd
sung & muc trung binh 3 mol vao ca hai dau cua polypropylen glycol co
propylen oxit dugc b sung & mic trung binh 12 mol, va dimetacrylat cua glycol

¢6 etylen oxit con duge bd sung & mirc trung binh 15 mol vao ca hai dau cta
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polypropylen glycol ¢ propylen oxit duge bd sung & mirc trung binh 18 mol.

Dé 1am céc vi du bd sung vé céc hop chét c6 hai nhém (met)acryloyl
Uongphﬁnt&,céchqpchétcécécnhénloneﬂachoyl6cékmidéub5ngcéch
bién dbi alkylen oxit ctia bisphenol A 1a duoc wu tién tir quan diém vé d6 phan
giai va tinh két dinh. Phuong phép bién dbi alkylen oxit bao gOm bién doi etylen
oxit, bién d6i propylen oxit, bién ddi butylen oxit, bién d6i pentylen oxit va bién
dbi hexylen oxit. C4c hop chét c6 cac nhom (met)acryloyl & ca hai dau bang
c4ch bién dbi etylen oxit ciia bisphenol A la dugc uu tién. Cac vi du vé cac hop
chit nhu vy bao gdm 2,2-bi5(4-((met)acryloxypolyetoxy)phenyl)propan, nhu
2,2-bis(4-((met)acryloxydietoxy)phenyl)propan (vi du, NK este BPE-200 boi
Shin-Nakamura Chemical Co., Ltd., 2,2-bis(4-
((met)acryloxytrietoxy)phenyl)propan, 2,2-bis(4-
((met)acryloxytetraetoxy)phenyl)propan, 2,2-bis(4-
((met)acryloxypentaetoxy)phenyl)propan (vi du, NK este BPE-500 béi Shin-
Nakamura Chemical Co., Ltd.), 2,2-bis(4-
((met)acryloxyhexaetoxy)phenyl)propan, 2,2-bis(4-
((met)acryloxyheptaetoxy)phenyl)propan, 2,2-bis(4-
((met)acryloxyoctaetoxy)phenyl)propan, 2,2-bis(4-
((met)acryloxynonaetoxy)phenyl)propan, 2,2-bis(4-
((met)acryloxydecaetoxy)phenyl)propan, 2,2-bis(4-
((met)acryloxyundecaetoxy)phenyl)propan, 2,2-bis(4-
((met)acryloxydodecaetoxy)phenyl)propan, 2,2-bis(4-
((met)acryloxytridecaetoxy)phenyl)propan, 2,2-bis(4-
((met)acryloxytetradecaetoxy)phenyl)propan, 2,2-bis(4-
((met)acryloxypentadecaetoxy)phenyl)propan va 2,2-bis(4-
((met)acryloxyhexadecaetoxy)phenyl)propan. Cling dugc wu tién 14 céc hop chit
duoc bién ddi etylen oxit va duge bién ddi propylen oxit nhu di(met)acrylat ciia
polyalkylen glycol c6 propylen oxit dugc bd sung & mirc trung binh 2 mol va
etylen oxit duoc bd sung & mirc trung binh 6 mol, & ca hai déu cta bisphenol A,
hodc di(met)acrylat ctia polyalkylen glycol ¢6 propylen oxit dugc bd sung &
muc trung binh 2 mol va etylen oxit dugc bd sung & mirc trung binh 15 mol & ca
hai dau cua bisphenol A. S mol cta etylen oxit trong hop chét ¢ cac nhém

(met)acryloyl & ca hai dau bing phuong phép bién doi alkylen oxit ciia
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bisphenol A, t6t hon 1a gitta 10 mol va 30 mol, bao gbm, tlr quan diém v& sy cai
thién hon nita d6 phan giai, tinh bam dinh va tinh déo.

Vi du, hop cht ¢6 nhidu hon hai nhoém (met)acryloy! trong phéan tir c6 thé
thu dugc bang cach (met)acryl héa rugu ¢6 3 mol hodc 1én hon nhém ma cé thé
bd sung nhom alkylen oxit vao phén ti, lam khung trung tdm, va con bd sung
nhém alkylenoxy nhu etylenoxy, propylenoxy hodc butylenoxy. Trong truong
hop nay, hop chit ma c6 thé ding 1am khung trung tAm c6 thé 14, vi dy,
glyxerin, trimetylolpropan, pentaerythritol, dipentaerythritol hodc vong
isoxyanurat.

Céc vi du v& cac hop chit nhu vay bao gdm trimetylolpropan etylen oxit
(EO) 3 mol- dugc bién dditriacrylat, trimetylolpropan EO 6 mol- dugc bién
dbitriacrylat, trimetylolpropan EO 9 mol- duoc bién dbitriacrylat va
trimetylolpropan EO 12 mol- duoc bién dbitriacrylat. Cac vi du vé céc hop chét
nhu vay bao gdm glyxerin EO 3 mol- dugc bién d6i triacrylat (vi du, A-GLY-3E
b&i Shin-Nakamura Chemical Co., Ltd.), glyxerin EO 9 mol- dugc bién ddi
triacrylat (vi du, A-GLY-9E béi Shin-Nakamura Chemical Co., Ltd.), glyxerin
EO6 mol va propylen oxit (PO) 6 mol- dugc bién dbi triacrylat (A-GLY-
0606PE), glyxerin EO 9 mol/PO9 mol- dugc bién dbi triacrylat (A-GLY-
0909PE), pentaerythritol 4BO-dugc bién doi tetraacrylat (vi du, SR-494 béi
Sartomer Co., Inc. Japan), va pentaerythritol 35EO- dugc bién d6i tetraacrylat
(vi dy, NK este ATM-35E boi Shin-Nakamura Chemical Co., Ltd.).

Céc hop chét sau day cling c6 thé duoc st dung néu can, bén canh céc
hop chét dugc dé cap trén day. Vi dy, 1,6-hexanediol di(met)acrylat, 1,4-
xyclohexanediol di(met)acrylat, 2-di(p-hydroxyphenyl)propan di(met)acrylat,
2,2-bis[(4-(met)acryloxypolypropylenoxy)phenyl]propan, 2,2-bis[(4-
(met)acryloxypolybutylenoxy)phenyl]propan, glycerol tri(lmet)acrylat,
trimetylolpropan tri(met)acrylat, polyoxypropyltrimetylolpropan tri(met)acrylat,
dipentaerythritol penta(met)acrylat, trimetylolpropan-triglyxidyl ete
tri(met)acrylat, B-hydroxypropyl-p'-(acryloyloxy)propy! phtalat,
nonylphenoxypolypropylen glycol (met)acrylat, nonylphenoxypolybutylen
glycol (met)acrylat va polypropylenglycol mono(met)acrylat. Cac hop chit
uretan sau cling co thé duoc dé cap. Vi du, cac hop chét uretan cia hexametylen

diisoxyanat, tolylen diisoxyanat hodc hop chét diisoxyanat (vi du, 2,2,4-
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trimetylhexametylen diisoxyanat), va cac hgp chét c6 nhém hydroxyl va
(met)acrylic trong phén tt, nhu 2-hydroxypropyl acrylat hodc
oligopropylenglycol monometacrylat. Cu th8 cac hop chét nay bao gdm cac san
phim phan tng clia hexametylen diisoxyanat va oligopropylenglycol |
monometacrylat (vi du, BLEMMER PP1000 béi NOF Corp.). Chiing cling bao
gdm di- hoc tri(met)acrylat ciia este clia axit isocyanuric duge bién ddi boi
polypropylen glycol hodc polycaprolacton. Céc vi du khac bao gdm céc oligome
uretan thu dugc bang phan tmg gifta céc dAu ctia céc hop chét uretan thu dugc &
dang san phim da cdng cua céc diisoxyanat va polyol, va cic hop chét c6 lién
két doi chua bdo hoa kiéu etylen va cdc nhém hydroxyl.

Ty 1& ciia hop chét ¢6 lién két doi chua bio hoa kiéu etylen (B) so véi
khéi lwong tong chét rdn cta ché phdm nhya cdm quang t5t hon 13 5% khéi
luong dén 70% khéi lugng. Ty 18 nay t6t hon 13 5% khdi luong hodc 16n hon tir
quan diém vé tinh nhay, d6 phan giai va tinh két dinh. Ty 1¢ tt hon nita 1a 20%
khdi lwong hodc 16n hon va tham chi tét hon nita 13 30% khoi lugng hodc 16n
hon. Ty 1€ nay cling khong 16n hon 70% khéi luong, tir quan diém vé viéc 1am
giam thiéu hién twong néng chay mép va sy tach tré cta 16p can di hda cimg. Ty
18 t6t hon nita 1a khong 16n hon 50% khdi lugng.

Chét khoi mao qu4 trinh quang polyme héa (C)

Céc vi du dbi véi chit khoi mao qué trinh quang polyme hoa (C) bao gbm
céc hop chét hexaarylbiimidazol, cdc hop chét Axit N-aryl-amino o, quinon, cdc
keton thom, axetophenon, axylphosphin oxit, benzoin, benzoinet, dialkylketal,
thioxanthon, este cta axit dialkylaminobenzoic, cac este oxim, c4c acridin, cac
dan xuét pyrazolin, cac hop chét este cua axit N-arylamino va cac hgp chét duoc
halogen hoa.

Céc vi du vé céc hop chét hexaarylbiimidazol bao gbm 2-(o-clophenyl)-
4,5-diphenylbiimidazol, 2,2 5-tris-(o-clophenyl)-4-(3,4-dimetoxyphenyl)-4',5'-
diphenylbiimidazol, 2,4-bis-(o-clophenyl)-5-(3,4-dimetoxyphenyl)-
diphenylbiimidazol, 2,4,5-tris-(o-clophenyl)-diphenylbiimidazol, 2-(o-
clophenyl)-bis-4,5-(3,4-dimetoxyphenyl)-biimidazol, 2,2'-bis-(2-flophenyl)-

4.4 5,5'-tetrakis-(3-metoxyphenyl)-biimidazol, 2,2'-bis-(2,3-diflometylphenyl)-
4.4'5,5'-tetrakis-(3-metoxyphenyl)-biimidazol, 2,2'-bis-(2,4-diflophenyl)-
4.4'5,5'-tetrakis-(3-metoxyphenyl)-biimidazol, 2,2'-bis-(2,5-diflophenyl)-
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4,4'5,5'-tetrakis-(3-metoxyphenyl)-biimidazol, 2,2'-bis-(2,6-diflophenyl)-
4,4'5,5'-tetrakis-(3-metoxyphenyl)-biimidazol, 2,2'-bis-(2,3,4-triflophenyl)-
4.4'5.5'-tetrakis-(3-metoxyphenyl)-biimidazol, 2,2'-bis-(2,3,5-triflophenyl)-
4.4'5,5'-tetrakis-(3-metoxyphenyl)-biimidazol, 2,2'-bis-(2,3,6-triflophenyl)-
4,4'5.5'"tetrakis-(3-metoxyphenyl)-biimidazol, 2,2'-bis-(2,4,5-triflophenyl)-

4,4' 5,5'-tetrakis-(3-metoxyphenyl)-biimidazol, 2,2'-bis~(2,4,6-triflophenyl)-

4,4' 5.5'-tetrakis-(3-metoxyphenyl)-biimidazol, 2,2'-bis-(2,3,4,5-tetraflophenyl)-
4.4' 5,5'-tetrakis-(3-metoxyphenyl)-biimidazol, 2,2'-bis~(2,3,4,6-tetraflophenyl)-
4.4 5.5'-tetrakis-(3-metoxyphenyl)-biimidazol va 2,2'-bis-(2,3,4,5,6-
pentaflophenyl)-4,4',5,5"-tetrakis-(3-metoxyphenyl)-biimidazol.

Céc vi du vé cac hop chét axit N-aryl-amino o bao gbém N-glyxin, N-
metyl-N-glyxin va N-etyl-N-glyxin. P4c biét dugc uu tién la N-glyxin ma c6
hiéu qua tao ra d6 nhay cao.

Céc vi du v& quinon bao gdm 2-etylantraquinon, octaetylantraquinon, 1,2-
benzantraquinon, 2,3-benzantraquinon, 2-phenylantraquinon, 2,3-
diphenylantraquinon, 1-cloantraquinon, 2-cloantraquinon, 2-metylantraquinon,
1,4-naphtoquinon, 9,10-phenantraquinon, 2-metyl-1 ,4-naphtoquinon, 9,10-
phenantraquinon, 2-metyl-1,4-naphtoquinon, 2,3-dimetylantraquinon va 3-clo-2-
metylantraquinon.

Céc vi du vé céc keton thom bao gdm benzophenon, keton Michler [4,4'-
bis(dimetylamino)benzophenon], 4,4'-bis(dietylamino)benzophenon va 4-
metoxy-4'-dimetylaminobenzophenon.

Céc vi du vé axetophenon bao gbm 2-hydroxy-2-metyl-1-phenylpropan-1-
on, 1-(4-isopropylphenyl)-2-hydroxy-2-metylpropan-1-on, 1-(4-dodexylphenyl)-
2-hydroxy-2-metylpropan-1-on, 4-(2-hydroxyetoxy)-phenyl (2-hydroxy-2-
propyl)keton, 1-hydroxyxyclohexylphenyl keton va 2-benzyl-2-dimetylamino-1-
(4-morpholinophenyl)-butanon-1,2-metyl-1-[4-(metylthio)phenyl]-2-
morpholino-propanon-1. Céc vi du vé c4c san pham axetophenon bao gbm
IRGACURE-907, IRGACURE-369 va IRGACURE-379 bdi Ciba Specialty
Chemicals, Inc.

Céc vi du vé cac axylphosphin oxit bao gbm 2,4,6-
trimetylbenzyldiphenylphosphin oxit, bis(2,4,6-trimetylbenzoyl)-phosphin oxit
va bis(2,6-dimetoxybenzoyl)-2,4,4-trimetyl-pentylphosphin oxit. Cac vi du vé
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c4c san phdm axylphosphin oxit c6 ban trén thi trudng bao gébm LUCIRIN TPO
béi BASF Corp., vd IRGACURE-819 bai Ciba Specialty Chemicals, Inc.

Céc vi du vé cc benzoin hodc benzoinet bao gdm benzoin, benzoinetyl
ete, benzoinphenyl ete, metylbenzoin va etylbenzoin.

Céc vi du vé dialkylketal bao gdm benzyldimetylketal va
benzyldietylketal.

Cacvidu vé thioxanthon bao gém 2,4-dietylthioxanthon, 2,4-
diisopropylthioxanthon va 2-chlorthioxanthon.

Céac vi du vé este ctia axit dialkylaminobenzoic bao gom etyl
dimetylaminobenzoate, etyl dietylaminobenzoat, etyl-p-dimetylamino benzoat
va 2-etylhexyl-4-(dimetylamino)benzoat.

Céc vi du v& céc oxim este bao gdm 1-phenyl-1,2-propandion-2-O-
benzoyloxim va 1-phenyl-1,2-propandion-2-(O-etoxycarbonyl)oxim. Cac vi du
v& c4c san phim oxim este bao gom CGI-325 IRGACURE-OXEO1 va
IRGACURE-OXEO02, boi Ciba Specialty Chemicals, Inc.

Céc vi du v& céc acridin bao gdm 1,7-bis(9,9'"-acridinyl)heptan, 9-
phenylacridin, 9-metylacridin, 9-etylacridin, 9-cloetylacridin, 9-metoxyacridin,
9-etoxyacridin, 9-(4-metylphenyl)acridin, 9-(4-etylphenyl)acridin, 9-(4-n-
propylphenyl)acridin, 9-(4-n-butylphenyl)acridin, 9-(4-tert-butylphenyl)acridin,
9-(4-metoxyphenyl)acridin, 9-(4-etoxyphenyl)acridin, 9-(4-axetylphenyl)acridin,
9-(4-dimetylaminophenyl)acridin, 9-(4-clophenyl)acridin, 9-(4-
bromophenyl)acridin, 9-(3-metylphenyl)acridin, 9-(3 -tert-butylphenyl)acridin,
9-(3-axetylphenyl)acridin, 9-(3-dimetylaminophenyl)acridin, 9-(3-
dietylaminophenyl)acridin, 9-(3-clophenyl)acridin, 9-(3 -bromophenyl)acridin,
9-(2-pyridyl)acridin, 9-(3-pyridyl)acridin va 9-(4-pyridyl)acridin. Trong sd céc
chét ndy dugc wu tién 1a 1,7-bis(9,9'-acridinyl)heptan va 9-phenylacridin, tu
quan diém vé d6 nhay, d6 phan giai va tinh san co.

Céc vi du vé céc dan xuét pyrazolin bao gbm 1-(4-tert-butyl-phenyl)-3-
styryl-5-phenyl-pyrazolin, 1-phenyl-3-(4-tert-butyl-styryl)-5-(4-tert-butyl-
phenyl)-pyrazolin, 1,5-bis-(4-tert-butyl-phenyl)-3-(4 -tert-butyl-styryl)-pyrazolin,
1-(4-tert-octyl-phenyl)-3-styryl-5-phenyl-pyrazolin, 1 -phenyl-3-(4-tert-butyl-
styryl)-5-(4-etoxy-phenyl)-pyrazolin, 1-phenyl-3 -(4-tert-octyl-styryl)-5-(4-tert-
octyl-phenyl)-pyrazolin, 1,5-bis-(4-tert-octyl-phenyl)-3 -(4-tert-octyl-styryl)-
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pyrazolin, 1-(4-dodexyl-phenyl)-3-styryl-5 -phenyl-pyrazolin, 1-phenyl-3-(4-
dodexyl-styryl)-5-(4-dodexyl-phenyl)-pyrazolin, 1-(4-dodexyl-phenyl)-3-(4-
dodexyl-styryl)-5-(4-dodexyl-phenyl)-pyrazolin, 1-(4-tert-octyl-phenyl)-3-(4-
tert-butyl-styryl)-5-(4-tert-butyl-phenyl)-pyrazolin, 1 -(4-tert-butyl-phenyl)-3-(4-
tert-octyl-styryl)-5-(4-tert-octyl-phenyl)-pyrazolin, 1-(4-dodexyl-phenyl)-3-(4-
tert-butyl-styryl)-5-(4-tert-butyl-phenyl)-pyrazolin, 1-(4-tert-butyl-phenyl)-3-(4-
dodexyl-styryl)-5-(4-dodexyl-phenyl)-pyrazolin, 1-(4-dodexyl-phenyl)-3-(4-tert-
octyl-styryl)-5-(4-tert-octyl-phenyl)-pyrazolin, 1 -(4-tert-octyl-phenyl)-3-(4-
dodexyl-styryl)-5-(4-dodexyl-phenyl)-pyrazolin va 1-(2,4-dibutyl-phenyl)-3-(4-
dodexyl-styryl)-5-(4-dodexyl-phenyl)-pyrazolin.

Céc dan xuét pyrazolin khéc bao gbm 1-phenyl-3-(3,5-di-tert-butyl-
styryl)-5-(3,5-di-tert-butyl-phenyl)-pyrazolin, 1 -phenyl-3-(2,6-di-tert-butyl-
styryl)-5-(2,6-di-tert-butyl-phenyl)-pyrazolin, 1-phenyl-3-(2,5-di-tert-butyl-
styryl)-5-(2,5-di-tert-butyl-phenyl)-pyrazolin, 1-phenyl-3-(2,6-di-n-butyl-
styryl)-5-(2,6-di-n-butyl-phenyl)-pyrazolin, 1-(3 ,4-di-tert-butyl-phenyl)-3-
styryl-5-phenyl-pyrazolin, 1-(3,5-di-tert-butyl-phenyl)-3 -styryl-5-phenyl-
pyrazolin, 1-(4-tert-butyl-phenyl)-3-(3,5 -di-tert-butyl-phenyl)-5-phenyl-
pyrazolin, 1-(3,5-di-tert-butyl-phenyl)-3-(3,5 -di-tert-butyl-styryl)-5-(3,5-di-tert-
butyl-phenyl)-pyrazolin, 1-(4-(5-tert-butyl-benzoxazol-2-yl)phenyl)-3-styryl-5-
phenyl-pyrazolin, 1-(4-(benzoxazol-2-yl)phenyl)-3 -(4-tert-butyl-styryl)-5-(4-
tert-butyl-phenyl)-pyrazolin, 1-(4-(4-tert-butyl-benzoxazol-2-yl)phenyl)-3-(4-
tert-butyl-styryl)-5-(4-tert-butyl-phenyl)-pyrazolin, 1-(4-(5-tert-octyl-
benzoxazol-2-yl)phenyl)-3-styryl-5-phenyl-pyrazolin, 1-(4-(benzoxazol-2-
yl)phenyl)-3-(4-tert-octyl-styryl)-5 ~(4-tert-octyl-phenyl)-pyrazolin, 1-(4-(5-tert-
octyl-benzoxazol-Z—yl)phenyl)-3-(4-tert-octyl-styryl)-5-(4-tert-octyl—phenyl)-
pyrazolin, 1—(4-(5-dodexyl-benzoxazol-Z-yl)phenyl)—3-styryl-S-phenyl-
pyrazolin, 1-(4-(benzoxazol-2-yl)phenyl)-3-(4-dodexyl-styryl)-5 -(4-dodexyl-
phenyl)-pyrazolin, 1-(4-(5-dodexyl-benzoxazol-2-yl)phenyl)-3-(4-dodexyl-
styryl)-5-(4-dodexyl-phenyl)-pyrazolin va 1-(4-(5-tert-octyl-benzoxazol-2-
yl)phenyl)-3-(4-tert-butyl- styryl)-5-(4-tert-butyl-phenyl)-pyrazolin.

Vin 1a cac dan xuét pyrazolin khac bao gbm 1-(4-(5-tert-butyl-
benzoxazol-2-yl)phenyl)-3-(4-tert-octy1—styryl)—5-(4-tert-octyl-pheny1)-
pyrazolin, 1-(4-(5 -dodexyl-benzoxazol-2-yl)phenyl)-3 -(4-tert-butyl-styryl)-5-(4-
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tert-butyl-phenyl)-pyrazolin, 1-(4-(5-tert-butyl-benzoxazol-2-yl)phenyl)-3-(4-
dodexyl-styryl)-5-(4-dodexyl-phenyl)-pyrazolin, 1-(4-(5-dodexyl-benzoxazol-2-
yl)phenyl)-3-(4-tert-octyl-styryl)-5 -(4-tert-octyl-phenyl)-pyrazolin, 1-(4-(5-tert-
octyl-benzoxazol-Z-yl)phenyl)-3—(4—dodexyl-styryl)-5-(4-dodexy1—phenyl)-
pyrazolin, 1-(4-(4,6—dibutyl-benzoxazol-2—yl)phenyl)-3-(4—dodexyl-styry1)-5-(4-
dodexyl-phenyl)-pyrazolin, 1 -(4-(benzoxazol-2-yl)phenyl)-3-(3,5-di-tert-
butylstyryl)-5-(3,5 -di-tert-butyl-phenyl)-pyrazolin, 1-(4-(benzoxazol-2-
yl)phenyl)-3 -(2,6-di-tert-buty1—styryl)—5-(2,6—di-tert-butyl—phenyl)-pyrazolin, 1-
(4—(benzoxazol-2-y1)phenyl)-3-(2,5-di—tert-butyl-styryl)-S-(2,5-di-tert-butyl-
phenyl)-pyrazolin, 1-(4-(benzoxazol-Z-yl)phenyl)-3-(2,6-di-n—buty1—styryl)-5-
(2,6-di-n-butyl-phenyl)-pyrazolin, 1-(4-(4,6-di-tert-butyl-benzoxazol-2-
yl)phenyl)-3-styryl-5-phenyl-pyrazolin, 1 -(4-(5 ;7-di—tert—butyl-benzoxazo 1-2-
yl)phenyl)-3-styryl-5-phenyl-pyrazolin, 1 ~(4-(5-tert-butyl-benzoxazol-2-
yl)phenyl)-3 -(3,5-di-tert-butyl-styryl)-5-phenyl-pyrazolin, 1-(4-(4,6-di-tert-
butyl-benzoxazol-2-yl)phenyl)-3-(3,5 -di-tert-butyl-styryl)-5-(3,5-di-tert-butyl-
phenyl)-pyrazolin, 1-phenyl-3-(4-tert-butyl-styryl)-5 -(4-amino-phenyl)-
pyrazolin, 1-pheny1-3—(4-tert—butyl-styry1)-5-(4-N-etyl-phenyl)-pyrazolin va 1-
pheny1-3-(4-tert-buty1—styryl)-5-(4-N,N-dietyl-phenyl)-pyrazolin.

Ngoai ra, van 1 cac dan xuét pyrazolin bd sung bao gbm 1-phenyl-3-(4-
biphenyl)-5-(4-n-butyl-phenyl)-pyrazolin, 1 -phenyl-3-(4-biphenyl)-5-(4-tert-
butyl-phenyl)-pyrazolin, 1-phenyl—3-(4-bipheny1)-5-(4—isobuty1-phenyl)-
pyrazolin, 1-pheny1-3-(4-bipheny1)-5-(4-n-penty1—phenyl)-pyrazolin, 1-phenyl-3-
(4—bipheny1)—5-(4-isopenty1-phenyl)—pyrazolin, 1-phenyl-3-(4-biphenyl)-5-(4-
neopentyl-phenyl)-pyrazolin, 1-phenyl-3-(4-biphenyl)-5-(4-hexyl-phenyl)-
pyrazolin, 1-pheny1-3-(4-biphenyl)-5-(4-hepty1—phenyl)-pyrazolin, 1-phenyl-3-
(4-bipheny1)-5-(4-n-octyl-phenyl)—pyrazolin, 1-phenyl-3-(4-biphenyl)-5-(4-tert-
octyl-phenyl)-pyrazolin, 1-phenyl-3 -(4-biphenyl)-5-(4-nonyl-phenyl)-pyrazolin,
1-phenyl-3-(4-biphenyl)-5 -(4-decyl-phenyl)-pyrazolin, 1-phenyl-3 -(4-biphenyl)-
5-(4-undecyl-phenyl)-pyrazolin va 1-phenyl-3-(4-biphenyl)-5-(4-dodexyl-
phenyl)-pyrazolin.

Trong s6 cac dAn xuét pyrazolin dugc dé cap trén déy, duoc uu tién 1a mot
hodc nhidu hop chit duoc chon tir nhém bao gdm 1-phenyl-3-(4-tert-butyl-
styryl)—S-(4-tert-butyl—phenyl)-pyrazolin, 1-phenyl-3-(4-biphenyl)-5-(4-tert-
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butyl-phenyl)-pyrazolin va 1-phenyl-3-(4-biphenyl)-5-(4-tert-octyl-phenyl)-
pyrazolin, tr quan diém vé tinh bam dinh va tinh vuéng goc cia mau 16p can.

Céc vi du v@ céc hop chét este clia axit N-arylamino bao gbém N-glyxin
metyl este, N-glyxin etyl este, N-glyxin n-propyl este, N-glyxin isopropyl este,
N-glyxin 1-butyl este, N-glyxin 2-butyl este, N-glyxin tert-butyl este, N-glyxin
pentyl este, N-glyxin hexyl este, N-glyxin pentyl este va N-glyxin octyl este.

Céc vi du vé céc hop chit duge halogen hoa bao gdém amyl bromua,
isoamyl bromua, isobutylen bromua, etylen bromua, diphenylmetyl bromua,
benzyl bromua, metylen bromua, tribromometylphenylsulfon, cacbon
tetrabromua, tris(2,3-dibromopropyl)phosphat, tricloaxetamit, amyl iodua,
isobutyl iodua, 1,1,1-triclo-2,2-bis(p-clophenyl)etan, cac hop chét triazin duoc
clo héa va cac hop chit dialyliodoni, ¢6 tribromometylphenylsulfon la dac biét
duoc uu tién.

Chét khoi mao qué trinh quang polyme héa (C) dugc dé cap trén day co
thd duoc st dung riéng 1& hodc & dang két hop clia hai hodc nhiéu loai khac
nhau. Trong sd céac chit khoi mao qua trinh quang polyme héa (C), mot hodc
nhidu chét duoc chon tir nhém bao gbm cac hop chét hexaarylbiimidazol, c4c
hop chét axit N-aryl-ai-amino, quinon, acridin va cac dan xuét pyrazolin t6t hon
1a duoc st dung, va mot hodc nhidu chéit dugc chon tir nhém bao gé)m cac hop
chit hexaarylbiimidazol, hop chét axit N-aryl-o-amino va acridin t5t hon nita 13
duoc sir dung, tor quan diém vé d6 nhay cua ché phém nhua cam quang va do
phan giai. Thdm chi duoc wu tién hon dé str dung acridin, tir quan diém vé do
nhay cua ché phim nhua cam quang va do phan giai, tir quan diém v& viéc giam
thiéu su suy giam d0 phén giai khi tiéu diém bi dich chuyén trong khi phoi sang,
hodc tir quan diém vé giam thiéu su thu hep khoang khong gilta cdc dudng can
1idn k& khi tidu diém bi dich chuyén trong khi phoi sang.

Ty 18 ctia chit khoi mao qua trinh quang polyme héa (C) so véi khéi
luong tong chét rin ctia ché phdm nhya cdm quang t6t hon 1 0,01% khéi luong
dn 20% khéi lugng. Ty 18 tdt hon 13 0,01% khéi lugng hodc 16n hon tir quan
didm v& viéc thu duoc do nhay théa méan. Ty 18 tét hon nita 1a 0,1% khoi lugng
hogc 16n hon va tham chi tt hon nita 1a 0,5% khoi lugng hogc 16n hon. Ngoai
ra, ty 1€ nay t5t hon 13 khong 16n hon 20% khdi luong, tir quan diém vé viéc thu

dugc dd phan giai cao va giam thiéu su két tu trong dung dich trang. Ty 1& tbt
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hon nita 1a khong 16n hon 10% khéi lugng.

Khi hop chét hexaarylbiimidazol dugc s dung lam chét khoi mao qué
trinh quang polyme hoéa (C), lugng cta hop chét hexaarylbiimidazol t5t hon 1a
0,1% khéi lwong dén 15% khéi luong so véi khdi lugng tong chét rén cta ché
phdm nhya cdm quang. Luong nay t5t hon 12 0,1% khéi luong hozc 16n hon tir
quan diém vé viéc thu dugc d6 nhay théa méan. Lugng nay tot hon nita 13 1%
khéi lrong hodc 16n hon va tham chi 5t hon nita la 3% khoi lugng hodc lon
hon. Ngoai ra, lugng nay t6t hon 13 khong 16n hon 15% khéi lugng, tir quan
diém vé viéc thu dugc do phan giai cao va giam thidu su két tu trong dung dich
trang. Luong nay tdt hon nita 13 khong 16n hon 10% khdi luong va t6t nhét 13
khong 16n hon 6% khdi lugng.

Khi hop chét axit N-aryl-a-amino dugc st dung as chat khoi mao qua
trinh quang polyme hoda (C), lugng cia hop chét axit N-aryl-oi-amino t5t hon 1a
0,001% khdi luong dén 5% khéi luong so véi khéi lugng tong chét rén cta ché
phdm nhya cdm quang. Luong nay t5t hon 13 0,001% khéi lwong hogic 16n hon
tor quan diém vé viéc thu duge dd nhay théa méan. Luong nay t6t hon nita 1a
0,01% khéi luong hodc 16n hon va tham chi tt hon nita 1a 0,1% khéi luong
hoc 16n hon. Ngoai ra, lugng nay tdt hon 12 khong 16n hon 5% khéi lugng, tir
quan diém vé viéc thu duoc dd phan giai cao va lam ting do dn dinh mau séc.
Lugng ndy 6t hon nita 1a khdng 16n hon 1% khéi luong va tham chi tot hon nita
14 khong 16n hon 0,5% khéi lugng.

Khi acridin dugc st dung lam chét khoi mao qua trinh quang polyme hoa
(C), lugng cta acridin tdt hon 13 0,01% khdi lu'gng dén 5% khdi luong so véi
khéi luong tong chét rén cta ché phidm nhya cam quang. Lugng nay t6t hon 13
0,01% khdi luong hogc 16n hon tir quan diém vé viéc thu duoc do nhay thoa
méan. Lugng nay t6t hon ntta 13 0,1% khéi luong hodc 16n hon va tham chi tbt
hon nita 13 0,2% khdi luong hozic 16n hon. Ngoai ra, lugng nay t5t hon 12 khong
16n hon 5% khéi lugng, tir quan diém vé viéc thu dugc hinh dang chit nhét cia
16p can va lam tang do én dinh mau sic. Lugng ndy t5t hon nita 1a khong 16n
hon 3% khéi luong v& tham chi t5t hon nita 1 khong 1én hon 2% khéi luong.
Khoang luong dic trung néu trén la cling duge uu tién tir quan diém vé viéc
giam thiu sy khac nhau vé& d6 phan giai khi vi tri diém hoi tu dugc xdc dinh

truc tiép trén bé mit nén trong khi phoi sang, va khi vi tri diém hoi tu bi dich

-24-



41991

chuyén tir bé mit nén trong khi phoi séng.
Dan xuét phenol (D)

Déi v6i phuong 4n nay, ché phim nhya cam quang t5t hon 13 con bao
gdm dan xuét phenol (D). Tét hon nita 13, ché phdm nhya cam quang bao gbm,
1am dan xuét phenol (D), hop chét c6 cong thire (1) sau:

[Cong thirc hoa hoc 6]

 (r). ]
ar

— - -..(])

(trong d6 R! 12 nhém alkyl mach thang thy ¥ duge thé, nhém alkyl mach nhénh,
nhém aryl hodc nhém xyclohexyl, nhém alkyl mach thang duoc lién két thong
qua nhom lién két héa tri hai, nhém alkyl mach nhanh dugc lién két thong qua
nhém lién két héa tri hai, nhém xyclohexyl duge lién két thong qua nhom lién
két hoa tri hai hodc nhém aryl dugc lién két thong qua nhém lién két hoa tri hai,
v6i nhidu nhém R! gibng nhau hodc khac nhau, m la sb nguyén tir 0 dén 4 van
12 s& nguyén bang 1 hodc 16n hon, véi diéu kign 12 khi n 1a 1, A 1a nhom htru co
héa tri mot, va khin béang 2 hodc 16n hon, A la nhém hiru co hoa tri hai hoac cao
hon, lién két don hoic nhém lién két chtra lién két lién hop}. Cac hop chét ¢6
cong thire () 12 duge wu tién tir quan diém vé viéc lam gidm thiéu d6 nhay cla
ché pham nhya cam quang, va duy tri d6 phan giai théa man ma khong chiu anh
huong bdi vi tri diém hoi tu. T quan diém tuong tu, n t5t hon 13 s6 nguyén
bang 2 hozc 16n hon.
Tét hon, néu ché phim bao gbm, 1am hop chét c6 cong thirc (D), it nhét

mot hop chét dugc chon tir nhom bao gdm céc hop chét c6 cong thirc (IT) sau:
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[Cong thirc hda hoc 7]
OH |
R2
R5 R3
R4 - - (I 1)

{trong d6 R? la nhom alkyl mach théng tuy y dugc thé, nhom alkyl mach nhénh,
nhém aryl hoic nhém xyclohexyl, nhém alkyl mach thing duogc lién két théng
qua nhém lién két héa tri hai, nhom alkyl mach nhanh dugc lién két théng qua
nhom lién két héa tri hai, nhém xyclohexyl dugc lién két théng qua nhom lién
két hoa tri hai hodc nhém aryl duoc lién két thong qua nhém lién két héa tri hai,
va R3, R* va R’ mdi nhém ddc 14p 12 hydro, hodc nhém alkyl mach thang tuy y
duoc thé, nhém alkyl mach nhénh, nhom aryl hodc nhém xyclohexyl, nhém
alkyl mach thing duoc lién két thong qua nhém lién két hoa tri hai, nhém alkyl
mach nhanh dugc lién két thong qua nhém lién két hoa tri hai, nhém xyclohexyl
duoc lién két thong qua nhom lién két hoa tri hai hodc nhém aryl dugc lién két
théng qua nhom lién két héa tri hai}, va

céc hop chit c6 cong thue (I1I) sau:

[Cong thirc hoa hoc §]

(RS R7),
__c_\\ //w .
B R R

{trong d6 R® va R” m&i nhém ddc 1ap 1a nhom alkyl mach thdng thy y duoc thé,
nhém alkyl mach nhanh, nhém aryl hodc nhém xyclohexyl, nhom alkyl mach
théng duoge lién két thong qua nhom lién két héa tri hai, nhém alkyl mach nhanh

duoc lién két thong qua nhom lién két héa tri hai, nhom xyclohexyl duoc lién
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két thong qua nhom lién két hoa tri hai hoic nhém aryl dugc lién két thong qua
nhém lién két hoa tri hai, véi nhiéu nhém R® va R? giéng nhau hodc khac nhau,
p va q mdi nhém doc 1ap 1a sé nguyén tir 0 dén 4, va B 1a lién két don hodc
nhém lién két chira lién két lién hop},

va tét hon nita 12 bao gém hop chét c6 cong thirc (IIT). Cac hop chét c6 cong
thire (IT) ngoai trir hop chit c6 cong thire (III).

Céc hop chit c6 cong thie (II) va cac hop chét c6 cong thuc (IID) 12 tbt
hon tir quan diém vé viéc 1am tang d phén giai ctia ché phidm nhwa cam quang,
tir quan diém v& viéc giam thidu sy suy giam do phan giai khi tiéu diem bj dich
chuyén trong khi phoi sang, tir quan diém v& giam thiéu sy thu hep phan khoang
khong gifta cic dudng can quang khi tiéu diém bi dich chuyén trong khi phoi
sang, va tir quan diém v& viéc 1am giam thiéu sy suy gidm d nhay.

Céc hop chét c6 cong thitc (IT) tdt hon 14 c6 vong thom trong it nhat mot
trong s6 R%, R3, R* va R’ trong cdng thirc (II), tir quan diém v& viéc 1am ting dd
phén gidi cua ché phdm nhya cdm quang, tir quan diém v& viéc giam thiéu su
suy giam do phan giai khi tiéu diém bi dich chuyén trong khi phoi séng, tir quan
diém vé giam thiéu su thu hep phan khoang khong gifta cdc dudng cin quang
khi tiéu diém bi dich chuyén trong khi phoi séng, va tlir quan diém vé viéc 1am
giam thiéu sy suy giam do nhay. Tl cac quan diém giéng nhau, cic hop chét ¢6
cong thirc (I) tt hon 13 hai hoc nhiéu nhan phenol.

Tir cac quan diém gidng nhau, lugng nhém hydroxyl ctia cic hop chét ¢o
cong thire (IT) tét hon 12 0,10 mol/100 g dén 0,75 mol/100 g. Tuong tu, tlr cac
quan diém gidng nhau, it nhét mot trong cac nhém R? trong cong thire (1) tdt
hon 14 alkyl mach thang hoic mach nhanh, nhom benzyl hodc 1- hodc 2-
phenyletyl, hodc nhém phenylthio tiy y dugc thé bang nhom hydroxyl hodc
nhém alkyl. Cc vi du v& nhém alkyl duge uu tién bao gom nhém metyl, nhom
etyl, nhém n-propyl, nhom isopropyl, nhém n-butyl, nhém sec-butyl, nhom
isobutyl va nhém tert-butyl.

T céc quan diém gibng nhau, trong lugng phén tir clia hop chit ¢ cong
thite (IT) tét hon 1a khoang 130 dén khoang 1000, tot hon nita la khoang 130 dén
khoang 600, tham chi t6t hon nita 12 khoang 130 dén khoang 400 va t6t nhat 1a
khoang 180 dén khoang 400. Tir cac quan diém gidng nhau, hop chét c6 cong
thirc (II) t6t hon 1a c6 trong lugng riéng khoang 1,02 dén khoang 1,12, hodc
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didm chay khoang 155°C hodc cao hon (vi dy, khoang 208°C hoac cao hon),
hoéctmnkén1ﬁongnméc;véhoéclédédanghbatmluongcécdungrnéih&uco
nhu metanol, axeton va toluen, hogc 13 chit rén (vi du, bt hogc tinh thé) hodc
chit 16ng & thoi diém st dung.

Céc vi du vé cac hop chét c6 cong thuc (II) bao gbm 4,4'-thiobis(6-tert-
butyl-m-cresol), 4,4'-butylidenbis(3 -metyl-6-tert-butylphenol), 1,1,3-tris(2-
metyl-4-hydroxy-5-tert-butylphenyl)butan, phenol dugc styren héa (vi du,
ANTAGE SP, san phdm ctia Kawaguchi Chemical Industry Co., Ltd.) va
tribenzylphenol (vi du, TBP bai Kawaguchi Chemical Industry Co., Ltd., phenol
¢6 1 dén 3 nhém benzyl).

Trong cac hop chét c6 cong thirc (I11), B 1a lién két don hodc nhém lién
két chira lién két lién hop. Nhom lién két chira lién két lién hop t6t hon 1a nhém
lién két lién hop duge tao ra béi C, N, O hodc S, va t6t hon nita 14 nhém nhu
alkenylen, alkynylen, arylen, vong di vong thom hoéa tri hai, azo, imin, hodc
dang két hop ctia mot hodc nhiéu nguyén t6 nay voi N.

Dbi v6i cac hop chat c6 cong thire (ITT), tét hon 1a B trong cong thire (II1)
1a lién két don, tlr quan didm vé viéc lam ting d6 phan giai cia ché phdm nhya
cim quang, tir quan diém vé& viéc gidm thiéu su suy giam do phan giai khi tiéu
diém bi dich chuyén trong khi phoi sang, tlir quan diém v& giam thiéu su thu hep
phan khoang khéng gifra cac duong can quang khi tidu diém bi dich chuyén
trong khi phoi sang, va tr quan diém vé viéc lam giam thidu su suy giam do
nhay.

T cc quan diém gidng nhau, d6i v6i hop chit c6 cong thire (I1I), t5t hon
12 p = q = 0 trong cdng thirc (IIT), va t6t nhét d6 13 biphenol.

Péi véi phuong 4n nay, dan xuét phenol (D) ¢6 thé con chira hop chat
khac cac hop chét cé cong thie (II) va cong thirc (IIT). Céc vi du vé cac hop chit
khic cac hop chét ¢ cong thie (IT) va cong thirc (IIT) bao gbm 2,6-di-tert-butyl-
4-metylphenol, 2,5-di-tert-amylhydroquinon, 2,5-di-tert-butylhydroquinon, 2,2'-
metylenbis(4-metyl-6-tert-butylphenol), bis(2-hydroxy-3-t—butyl-S—
etylphenyl)metan, trietylen glycol-bis[3-(3-t-butyl-5 -metyl-4-
hydroxyphenyl)propionat], 1,6-hexanediol-bis[3-(3,5 -di-t-butyl-4-
hydroxyphenyl)propionat], pentaerythrityl-tetrakis[3 -(3,5-di-t-butyl-4-
hydroxyphenyl)propionat], 2,2-thio-dietylenbis|3 -(3,5-di-t-butyl-4-
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hydroxyphenyl)propionat], octadecyl-3-(3,5-di-t-butyl-4-
hydroxyphenyl)propionat, N,N'-hexametylenbis(3 ,5-di-t-butyl-4-hydroxy-
hydroxinamit), 3,5-di-t-butyl-4-hydroxybenzyl phosphonat-dietyl este, 1,3,5-
trimetyl-2,4,6-tris(3,5-di-t-butyl-4-hydroxybenzyl)benzen va tris-(3 ,5-di-t-butyl-
4-hydroxybenzyl)-isoxyanuarat.

Déi v6i phuong 4n nay, héng sb téc d6 phan tng ctia dan xuét phenol (D)
¢6 cac gbc peroxy t6t hon 14 20 L-mol™'-gidy™! hodc 16n hon (t5t hon nita 13 30
L-mol"-gidy™! hodc 16n hon va tham chi tot hon nita 12 40 L-mol - gidy™ hodc
160 hon), va tét hon 1a khong 16n hon 500 L-mol™-giy! (t6t hon nira 13 khéng
16n hon 300 L-mol!-giay™ va tham chi tot hon nita 1a khong 16n hon 200 L-mol-
'-giay™).

Co ché dé lya chon din xuit phenol (D) anh huéng dén gid tri 46 chénh
léch gitta d§ phan giai cua mau (a) va do phan giai cla mau (b), va do d6 viéc
lya chon ché phidm nhya cdm quang ma lam giam cac vén d& v& 151 ngén mach
hoic trée, ngdn mach va 18i ma, va khong c6 kha nang tao ra cc déy ddng mong
mudn, tir trudng hop gan day vé cic mach in tdp chung cao va viéc tao da 16p
ting, khong duoc hiéu hoan toan mot cach chi tiét nhung c6 thé 1a nhw dudi ddy.

Cho ring diém t6i uu tdn tai ddi voi tc dung chéng oxy héa cia dan Xuét
phenol, vé kha ning phéan Gng vdi cic nhém gbc va @6 6n dinh cia gbc phenoxy
dugc tao ra sau phan Gmg v6i cadc nhom gbc. Vi du, phan tir thé 16n & vi tri ortho
so véi nhom OH cua phenol s€ lam n dinh gdc phenoxy. Mat khac, khi sy can
trd khong gian cua phan ti thé & vi tri ortho 14 qua 16n, kha nang phéan mg v6i
cac nhom gde 14 giam. Hon nita, gia tri t81 wu ddi véi sy can tré khong gian khéc
nhau s& phu thudc vao cac déc tinh cta céac géc hda hoc bi oxy hoa (tinh dé dang
oxy hoa).

Ché phim nhua cam quang theo phuong én nay c6 kha néng polyme hoa
quang hoa, va do do dé loai bo cac gde peroxy ma c6 thé gy ra su suy gidm do
phan giai, dan xuét phenol (D) can c6 kha ning phéan tng cao voi cadc nhém gbe.

Khi tt ca cac yéu td duoc dé cap trén day duge xem xét mot cach téng
thd, dan xuét phenol (D) t5t hon 13 hop chét ¢6 cong thire (I), va t8t hon it nhat
la mot hop chét duge chon tir nhém bao gdm céc hop chét ¢6 cong thuc (IT) va
céc hop chét ¢ cong thire (IIT). Cac hop chat c6 cong thie (IT) duge t61 uu hoa

sur can tré khong gian cua phan tir thé ortho, va do d6 c6 kha ndng phan ung
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tuyét voi cd cac nhém peroxy va do én dinh cta cac gbc phenoxy. Trong cac
hop chét c6 cong thire (II1), su can tré khéng gian thip clia phan tir thé ortho dan
dén kha ning phan mg cao véi cac gdc peroxy, va cho rang céac gbc phenoxy
kiéu biphenol duge lam dn dinh boi cAu tric cong hudéng manh cia gbe
phenoxy.

Cac hop chét dugc dé cép lam céac vi du cu thé vé cac hop chét c6 cong
thire (IT) hodic cong thire (ITI), va viéc thoa man khoang hang so toc do phan ting
duoc mo ta trén day, bao gbm 1,1,3-tris(2-metyl-4-hydroxy-5-tert-
butylphenyl)butan (45.4 L-mol - gidy!) va 4,4'-butylidenbis(3-metyl-6-tert-
butylphenol) (48,6 L-mol™-gidy™).

Gia tri y (gi4 tri gama), thu dugce tir ty 1é du lugng mang cua ché phim
nhya cdm quang, tot hon 14 0,5 ho#c 16n hon, tdt hon nita 1a 1,0 hodc 16n hon,
tham chi tét hon nita 12 2,0 hodc 16n hon va tét nhat 1a 5,0 hodc 16n hon. Gia tri
y-value (gi4 tri gama) thu duoc tir t5c do phan tmg cta lién két doi C=C t5t hon
14 0,18 hodic 16n hon, tét hon nita 13 0,19 hodc 16n hon, tham chi t6t hon nira &
0,20 hodc 16n hon va t6t nhét 1a 0,25 hogc 16n hon.

Ty 1é cta dan xuét phenol (D) so véi khdi luong tdng chét rén clia ché
phim nhua cdm quang t6t hon 13 0,001% khéi luong dén 10% khéi lugng. Tur
quan diém vé viéc lam ting do phén giai clia ché pham nhya cdm quang, tir quan
didm v& viéc giam thiu sy suy gidm do phan giai khi tiéu diém bj dich chuyén
trong khi phoi sang, va tir quan diém v& giam thiéu sy thu hep phan khoang
khong gifta cac dudng can lién ké khi tidu diém bi dich chuyén trong khi phoi
sang, ty 18 6t hon 1a 0,001% khéi lugng hode 16n hon, t6t hon nita 1a 0,01%
khéi lugng hodc 16n hon, tham chi tt hon nita 1a 0,1% khéi lugng hogc 16n hon,
tuy nhién t5t hon nta 1a 0,2% khdi luong hogc 16n hon va t6t nhét 1 0,5% khéi
lugng hodc 1on hon. Tur quan diém vé sy suy gidm thip hon vé do nhay va do
phan giai tang, mat khéc, ty 18 tt hon 1a khéng 16n hon 10% khéi luong, t6t hon
nita 13 khong 16n hon 5% khéi lugng, tham chi tot hon nira 12 khong 16n hon 3%
khéi Iuong, tuy nhién tt hon nita 12 khong 16n hon 2% khdi luong va tot nhat 1
khong 16n hon 1,5% khéi lugng.

Chét phu gia
(Thuéc nhudm va chit tao mau)

Péi v6i phuong 4n nay, ché pham nhya cam quang c6 thé con chtra mot
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hoac nhidu chét duoc chon tir nhém bao gém thudc nhuém (vi du, thudc nhudm
leucos hodc thudc nhudm floran) va céc chét tao mau, néu cén.

Céc vi du v& cac chit tao mau bao gdm fuchsin, xanh 14 cdy phtaloxyanin,
auramin bazo, paramagenta, tim tinh thé, metyl orange, Nile Blue 2B, Victoria
Blue, Malachite Green (vi du, AIZEN® MALACHITE GREEN boi Hodogaya
Chemical Co., Ltd.), Basic Blue 20 va Diamond Green (vi du, AIZENR
DIAMOND GREEN GH béi Hodogaya Chemical Co., Ltd.). Luong cua céc
chét tao mau trong ché phém nhua cam quang tSt hon 13 0,001% khdi luong dén
1% khéi luong, trong do khéi luong tong chét rén cta ché pham nhya cam
quang dugc xéc dinh 1a 100% khdi luong. Luong nay t5t hon 14 0,001% khoi
lugng hodc 16n hon tir quan diém vé sy cai thién kha nang xir 1y cua ché phém
nhya cam quang. Mt khac, ngoai ra, lugng nay t5t hon 1a khong 16n hon 1%
khéi Twong tir quan diém v& su duy tri do 6n dinh bao quan ddi véi ché phim
nhya cam quang.

Ché phdm nhya cadm quang t6t hon 13 ch@ra thudc nhudm tir quan diém vé
kh& ndng nhin thdy béi sy tao mau clia cic phén dugc phoi sing, ma didu nay c6
loi & su twong phan l6n gifra cac phan dugc phoi sang va phan khong dugc phoi
sang hd trg trong viéc ghi nhén khi méc vi tri dé phoi sang duge doc boi thiét bi
kiém tra. TU quan diém nay, thudc nhudém leuco va thudc nhudm floran 13 duge
1 tién dung lam thude nhudm.

Thudc nhudm leuco bao gdm tris(4-dimetylaminophenyl)metan [tim tinh
thé leuco] va bis(4-dimetylaminophenyl)phenylmetan [xanh la cdy leuco
malachit]. Tu quan diém vé d6 tuwong phan thoéa mén, dugc wu tién nhétv dé su
dung tim tinh thé leuco 1am thudc nhudém leuco. Luong thudc nhudm leuco trong
ché phdm nhya cdm quang t6t hon 1a 0,1% khdi luong dén 10% khbi lugng so
v6i khéi luong tong chét rin ctia ché phim nhyua cdm quang. Lugng nay t5t hon
13 0,1% khdi luong hodc 16n hon tir quan diém vé dd tuong phan thoa mén gilta
c4c phan dugc phoi séng va phan khong dugc phoi sang. Luong nay t6t hon nita
14 0,2% khéi luong hodc 16n hon va tham chi tt hon nita 1 0,4% khoi lugng
hodc 16n hon. Mit khéc, ngoai ra, lugng nay t8t hon 13 khong 16n hon 10% khéi
luong tuor quan didm vé su duy tri do 4n dinh bao quan. Lugng ndy t6t hon nita 13
khong 16n hon 5% khéi lugng va tham chi tot hon nita 1a khong 16n hon 2%

khéi luong.
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Viée st dung thubc nhudm leuco va hop chit duoc halogen héa dugc dé
cap ddi véi chét khoi mao qu4 trinh quang polyme hoéa (C), & dang két hop trong
ché phAm nhya cdm quang, 13 dugc uu tién tir quan diém v& tinh bam dinh va
tinh tuwong phan. Khi thudc nhudém leuco duogc st dung két hop v6i hop chit
halogen, lugng cuia hop chét halogen trong ché phdm nhya cam quang t6t hon 1a
0,01% khéi lugng dén 3% khéi luong, trong d6 khéi luong téng chét ran cua ché
phdm nhya cam quang duogc xac dinh la 100% khdi lugng, tir quan diém vé sy
duy tri do 4n dinh bao quan cua séc mau trong 16p cam quang.

Céc chit phu gia khac

Ché pham nhya cdm quang ¢ thé con chira hoic mot hodc nhicu hop chét
duoc chon tir nhém bao gdm chét trc ché polyme héa gbc, benzotriazol va
carboxybenzotriazol, dé cai thién d6 6n dinh nhiét va do 4n dinh bao quan.

Céc vi du v& chét trc ché polyme hoa gbc bao gdm p-metoxyphenol,
hydroquinon, pyrogallol, naphtylamine, tert-butylcatechol, ddng I clorua, 2,6-di-
tert-butyl-p-cresol, 2,2'-metylenbis(4-metyl-6-tert-butylphenol), 2,2'-
metylenbis(4-etyl-6-tert-butylphenol), cac mudi nitrosophenylhydroxyamin
nhom va diphenylnitrosoamin. Muébi nitrosophenylhydroxyamin nhom la duge
wu tién d8 tranh duoc sy suy giam do 6n nhay clia ché phdm nhua cdm quang.

Cac vi du vé benzotriazol bao gém 1,2,3-benzotriazol, 1-clo-1,2,3-
benzotriazol, bis(N-2-etylhexyl)aminometylen-1,2,3-benzotriazol, bis(N-2-
etylhexyl)aminometylen-1,2,3-tolyltriazol va bis(N-2-
hydroxyetyl)aminometylen-1,2,3-benzotriazol.

Céc vi du vé carboxybenzotriazol bao gbm 4-carboxy-1,2,3-benzotriazol,
5-carboxy-1,2,3-benzotriazol, N-(N,N-di-2-
etylhexyl)aminometylencarboxybenzotriazol, N-(N,N-di-2-
hydroxyetyl)aminometylencarboxybenzotriazol va N-(N,N-di-2-
etylhexyl)aminoetylencarboxybenzotriazol.

Téng luong cua chét e ché polyme hoa gbc, benzotriazol va
carboxybenzotriazol t6t hon 1a 0,01% khdi lugng dén 3% khdi luong va tét hon
nita 13 0,05% khéi lugng dén 1% khéi luong, trong d6 khdi lwong tong chét rén
ctia ché phidm nhya cam quang dugc xac dinh 14 100% khdi luong. Lugng nay
t6t hon 1 0,01% khdi luong hogc 16n hon tlr quan diém v& sy 1am giam do on

dinh bao quan dbi v6i ché pham nhya cam quang. Lugng nay t6t hon 1a khong
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161 hon 3% khéi luong, mit khéc, tir quan diém vé sy duy tri 6 nhay va giam
thiéu su phai mau cia thudc nhudm.

Déi véi phuong 4n nay, ché pham nhya cdm quang ¢6 thé con chtra hop
chét bisphenol A epoxy. Céc vi du v& hop chét bisphenol A epoxy bao gdm céc
hop chét thu dugc bing cach bién ddi bisphenol A béng polypropylen glycol va
epoxy hoa cac dau mut.

Déi voi phuong 4n nay, ché phdm nhya cdm quang c6 thé con chira chét
déo hoéa. Céc vi du vé chét déo héa bao gdm este cua axit phtalic (vi dy, dietyl
phtalat), o-toluensulfonamit, p-toluensulfonamit, tributyl xitrat, trietyl xitrat,
trietyl axetylxitrat, tri-n-propyl axetylxitrat, tri-n-butyl axetylxitrat, polyetylen
glycol, polypropylen glycol, polyetylenglycol alkyl ete va polypropylen glycol
alkyl ete. Cling c6 thé d& cap cac hop chéit c6 khung bisphenol, nhu
ADEKANOL SDX-1569, ADEKANOL SDX-1570, ADEKANOL SDX-1571
va ADEKANOL SDX-479 (c4c san pham ctia Asahi Denka Co., Ltd.),
NEWPOL BP-23P, NEWPOL BP-3P, NEWPOL BP-5P, NEWPOL BPE-20T,
NEWPOL BPE-60, NEWPOL BPE-100 va NEWPOL BPE-180 (céc san pham
ctia Sanyo Chemical Industries, Ltd.), UNIOL DB-400, UNIOL DAB-800,
UNIOL DA-350F, UNIOL DA-400 va UNIOL DA-700 (céac san phém cua NOF
Corp.), va BA-P4U glycol va BA-P8 glycol (céc san phim ctia Nippon
Nyukazai Co., Ltd.).

Lugng cua chat déo héa trong ché phim nhya cam quang t5t hon 12 1%
khéi luong dén 50% khéi luong va tt hon nita 13 1% khéi luong dén 30% khoi
luong, so véi khdi luong tong chét rén ctia ché phim nhua cdm quang. Luong
nay t6t hon 13 1% khéi lugng hodc 16n hon tir quan didm v& tranh dugc su tré
thoi gian trang va 1am gidm tinh déo ¢ mang dugc hoa cing. Luong nay tot hon
la khong 16n hon 50% khéi luong, mét khéc, tir quan diém vé viéc giam thiéu
hién twong hoa ctimg khong du va tinh chdy ¢ nhiét do lanh.

Dung moi

Ché phdm nhya cam quang c6 thé dugc hoa tan trong dung moi dé tao ra
dung dich hdn hop ché pham nhya cam quang, dé st dung trong san xuét tim
moéng nhya cam quang. Cac dung mdi thich hop bao gdm keton va rugu. Keton
tiéu biéu 1a metyl etyl keton (MEK). Ruou tiéu biéu bao gdbm metanol, etanol va

isopropanol. Dung mdi t6t hon 13 duoc bd sung vao ché pham nhya cam quang
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trong khi san xuAt tAm mong nhua cdm quang, v6i lugng sao cho dung dich hon
hop ché phim nhya cdm quang dugc phu 1én trén 16p nén c6 dd nhét 500 mPa-s
dén 4000 mPa-s & 25°C.

TAm mong nhua cdm quang

Péi voi phuong 4n nay, dé cap dén tAm moéng nhua cam quang chira 16p
nhua cam quang chtra ché phdm nhya ca&m quang nhu dugc md ta trén day, dugc
dat moéng trén 16p nén (vi du, mang nén). Néu can, tAm mong nhua cdm quang
¢6 thé c6 16p bao vé trén bé mit ctia mat i dién véi mét 16p nén cta 16p nhya
cam quang.

Lép nén t6t hon 12 mang nén trong sudt ma truyén 4nh sang phét ra tir
ngudn chiéu sang. Cac vi duy vé mang nén nhu viy bao gdbm mang polyetylen
terephtalat, mang rugu polyvinylic, mang polyvinyl clorua, mang copolyme
vinyl clorua, mang polyvinyliden clorua, mang copolyme vinyliden clorua,
mang copolyme polymetyl metacrylat, mang polystyren, mang polyacrylonitril,
mang copolyme styren, mang polyamit, va mang dan xuét xenluloza. C4c mang
nay co thé duoc st dung & dang dugce kéo cang, néu can. Tt hon 13 mang nén
¢6 @b duc bing 5 hoic thip hon. P9 day nho hon ciia mang 14 ¢6 loi dé cai thién
dic tinh tao anh va tinh kinh té, nhung 5t hon 12 10 pm dén 30 pum dé duy tri o
bén cia tAim mong nhua cdm quang.

Pjc tinh quan trong cua 16p bao vé duge st dung trong tdm mong nhua
cam quang, ddi véi lyc bam dinh trén 16p nhya cdm quang can thip hon 16p nén,
d& cho phép tach ra d& hon. Vi dy, mang polyetylen hodc mang polypropylen t6t
hon 13 duoc str dung 1am 16p bao vé. Mang c6 dac tinh d& tach tuyét voi duogc
bdc 16 trong cong bd don yéu cau cép bang doc quyén sang ché Nhat Ban chua
thim dinh s SHO 59-202457 ciing ¢6 thé dugc st dung. Do day cta 16p bao vé
t5t hon 13 10 um dén 100 um va t6t hon nita 13 10 pm dén 50 pm.

Bé mit mang polyetylen do6i khi c6 gel, duoc dé cap & dang "mét c4". Khi
mang polyetylen co mét c4 duogc st dung lam 16p bao vé, mét c4 s& duoc chuyén
dén 16p nhya cam quang. Khi mét c4 dugc chuyén dén 16p nhya cam quang,
khong khi duoc két hop trong khi dat mong, tao ra khoang tréng, va dan dén cac
161 ctia mau 16p can. T quan diém ngin ngira mét c4, vat liéu cta 16p bao vé t6t
hon 13 polypropylen dugc kéo cang. Vi du cu thé 13 ALPHAN E-200A boi Oji
Paper Co., Ltd.
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D) day cua 16p nhya cam quang cua tAm mong nhua cam quang sé& khac
nhau, phu thudc vao muc dich sir dung nhung t6t hon 1 5 pm dén 100 um va t6t
hon nita 12 7 pm dén 60 pm. D§ day nho hon cta 16p nhya cdm quang s& cai
thién do phan giai, trong khi d¢ day 16n hon s& lam tang do bén clia mang,.

Phuong phap san xudt tAm mong nhua cadm quang s& dugc mo ta.

Phuong phép d& dat mong thanh cong 16p nén, 16p nhya cam quang va,
néu can, 16p bao vé dé tao ra tAm mong nhya cam quang c6 thé 1a phuong phép
da biét trong linh vuc k¥ thuat nay. Vi dy, ché phidm nhwa cdm quang dugc si
dung trong 16p nhya cam quang co thé duoc tron véi dung mdi ma hoa tan ché
phim dé thu dugce dung dich ddng nhét, va dau tién dugc phu 1én trén 16p nén
béng thiét bi pht dang thanh hoac thiét bi phu cudn va sau d6 dugc lam kho dé
loai bé dung mdi, dé dét méng 16p nhya cam quang chira ché pham nhya cam
quang trén 16p nén. Tiép theo, néu cén, 16p bao vé c6 thé duoc dat mong trén 16p
nhuacénlquangdétaoraténmnéngnhuacénlquang.

Phuong phép tao ra mau 16p can quang

Vi du vé& phuong phép san xuit mau 16p can st dung tAm mong nhua cam
quang theo phuong 4n nay gio ddy s& dugc md ta. Phuong phép co thé bao gdm
budc dat mong trong do tAm moéng nhua cam quang dugc dat mong trén nén,
budc phoi sang trong d6 16p nhya cdm quang cua tAm moéng nhua cam quang
duoc phoi sang, va budc trang trong do céac phan khong dugc phoi sang cia 16p
nhua cam quang duge trang va duoc loai bo. Cac vi du vé cac mau 16p can bao
gém c4c mau cho cac bang mach in, cac chi tiét ban dan, cic ban in, cic bang
hién thj tinh thé long, cc bang déo, cac nén khung chi, cac nén COF (chip-on-
film), cic nén déng gbi ban dan, cac dién cyc trong sudt tinh thé 16ng, cac bang
mach TFT tinh thé 1ong va cac dién cyc PDP (bang hién thi plasma). Quy trinh
san xut bang mach in s& duge mo ta lam vi du.

Bang mach in dugc tao ra qua cc bude sau.

(1) Budc dat mong

Trong budc nay, tAm mong nhua cdm quang duoc lién két ¢6 dinh 1én trén
nén nhu ban boc ddng hodc bang déo, trong khi d6 tach 16p bdo vé cua tAm
mong nhya cam quang (khi 16p bao vé c6 mit), sir dung thiét bi dat can néng.

(2) Budc phoi sang
Trong budc nay, 16p nhya cam quang dugc phoi sang bang phuong phap
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phoi sdng trong d6 mang che co6 mau ddy dugc md ta dugce lién két cb dinh lén
trén 16p nén va ngudn anh sang hoat hoa dugce sir dung, phuong phap phoi sang
bang cach ghi truc tiép mau v& nhu miu in mach dinh truéc, hodc phuong phap
phoi sang bing cach chiéu anh mang che quang nho thiu kinh. Uu diém cta ché
phdm nhua cdm quang theo phuong 4n nay la dang ké trong cac phuong phap
phoi sang bang céach v& truc tiép 1én mau v&, hodc trong cac phuwong phéap phoi
sang bang cach chiéu anh mang che quang qua cac th4u kinh, va 13 dic biét dang
chll y trong cac phuong phap phoi sang béng céch v truc tiép 16n mau vé.

(3) Budc trang

Trong budc nay, sau khi phoi sang, 16p nén trén 16p nhya cdm quang
duoc tach va dung dich trang kiém trong nuéc duge st dung dé trang va loai bd
phin khong dugc phoi sang, nho d6 tao ra mau 16p céan trén nén.

Dung dich kiém chtta nude duge sir dung c6 thé 1a dung dich trong nudc
cua Na,COs hodc K,COs. Dung dich kidm chira nuéc duoc lua chon néu thich
hop cho cac dic tinh cta 16p nhya cam quang, nhung t6t hon 1a dung dich nuGe
Na,CO3 & ndng d6 khoang 0,2% khdi luong dén khoang 2% khoi lugng va nhiét
6 khoang 20°C dén khoang 40°C.

Mau 16p can ¢6 thé thu duoc bing cach tién hanh mdi bude (1) dén (3)
duoc md ta trén day. Tiép theo cac budc nay, budce gia nhiét co thé ciing duoc
tién hanh & khoang 100°C dén khoang 300°C, tuy timg truong hop. Bude gia
nhiét ¢6 thé cai thién hon nita dic tinh chiu héa chat. Lo gia nhiét dya trén
khong khi ndng, hé tia hdng ngoai hoic tia hdng ngoai xa c6 thé dugc str dung
dé gia nhiét.

(4) Buée khic an mon hodc budc ma

Bé mit nén ma da duge xu ly bang cach trang (vi duy, b& mit ddng ctia ban
boc dong) dugce trai qua bude khéc in mon hodc ma dé tao ra mau dan dién.
(5) Budc tach

Tiép theo, mau 16p can dugc tach ra khoi nén bing dung dich trong nudc
ctia chét kidm manh hon do kiém cta dung dich trang. Dung dich kiém chura
nude duogce st dung dé tach la khong bi gidi han mot cach cu thé, nhung t5t hon
1a dung dich nuéc NaOH hodc KOH ¢ ndéng dd khoang 2% khdi lugng dén
khoang 5% khéi luong va nhiét dd khoang 40°C dén khoang 70°C. Lugng nho

dung mdi tan trong nude cling co thé dugc bd sung vao dung dich tach.
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T4m moéng nhya cdm quang theo phuong 4n nay 1a tAm mong nhua cam
quang thich hop dé san xudt miu dan dién cho bang mach in, bang déo, bang
mach khung chi, bang COF, bang déng goi ban dan, dién cuc trong subt tinh thé
l16ng, bang mach in TFT tinh thé 16ng hozc dién cyc PDP.

Lién quan dén mdi thong s6 duoc dé cap trén day, trir phi dugc quy dinh
theo cach khac, cac phép do 1a c4c phuong phép duge mo ta trong cac Vi du
duéi day, hodc cac phuong phap dugc hiéu 14 cac phuong 4n twong dwong ma

bidt duge boi ngudi ¢ hidu biét trung binh trong linh vyc k§ thuat clia sdng ché.

Vi du thye hién sang ché

Phuong an cla sang ché s& dugc giai thich chi tiét hon st dung céc vi du
va cdc vi du so sanh. Tuy nhién, phuong 4n nay khong chi giéi han & cac vi duy
midn sao ban chit cua nd 1a khong thay ddi. C4c tinh chét vat ly trong cac vi du
dugc do bing cac phwong phap dudi déy.

Panh gia do nhay

DAu tién, ban trang ddng day 0,4mm dugc dat mong voi 14 ddng duoc can
35 um duogc déanh béng phun lam sach sir dung vét liéu mai (SAKURANDOM
R (Nhn hiéu dd dang ky #220) béi Japan Carlit Co., Ltd.) & 4p suét phun 0,2
MPa.

Tiép theo, tim méng nhya cdm quang dugc dat moéng lén trén ban boc
ddng da duge gia nhiét trude & 60°C st dung thiét bi dat can néng (AL-700 béi
Asahi Kasei Corp.), & nhiét do can 105°C, trong khi d6 mang polyetylen (lop
bao vé) clia tim moéng nhya cam quang dugc tach. Ap suét khong khi 13 0,35
MPa va toc do dat mong 1a 1,5 m/phut.

Thiét bi phoi séng viét truc tiép (Paragon-Ultra 100 bdi Orbotech, Ltd.)
sau d6 duoc st dung dé phoi séng & cac lidu phoi sang khéc nhau, véi bang
Stouffer 21 buéc lam mang che. Vi tri diém hdi tu trong khi phoi sang dugc
khép vai bé mat nén.

Sau khi tdch mang polyetylen terephtalat (16p nén), may trang kiém (may
trang mang kho, san pham ctia Fuji Kiko Co., Ltd.) dugc st dung dé phun dung
dich nudc 1% khdi lugng Na,CO; ¢ 30°C trong thoi gian dinh trudc, va cac
phan khdng duge phoi sang clia 16p nhya cdm quang duoc tach loai bang cach

hoa tan trong thoi gian gép hai 14n thoi gian trang nho nhat. Thoi gian ngén nhét
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cAn d& hoa tan hoan toan céc phan khong duge phoi sang cta 16p nhua cam
quang dugc ghi nhan 1am thoi gian trang nho nhét.

Mau 16p can dugc hda cimg thu duogc lam két qua ctia phuong phap nay.
Lidu phoi séng ma sb cac budc 16n nhat con luu lai 16p mang sau khi trang 1 7,
duoc x4c dinh.

Danh gid d6 phan giai (thong thuong)

DAu tién, ban trang dong day 0,4mm dugc dat mong véi 14 ddng dugc can
35 um duoc danh béng phun 1am sach sir dung vat liéu mai (SAKURANDOM
R (Nhan hiéu di dang ky #220) boi Japan Carlit Co., Ltd.) & 4p suat phun 0,2
MPa.

Tiép theo, tim méng nhya cam quang dugc dat moéng lén trén ban boc
ddng da duoc gia nhiét trude & 60°C st dung thiét bi dat can nong (AL-700 béi
Asahi Kasei Corp.), & nhiét d6 can 105°C, trong khi d6 mang polyetylen (16p
bao v&) ctia tim mong nhya cadm quang dugc tach.

Thiét bi phoi sang V& truc tiép (Paragon-Ultra 100 boi Orbotech, Ltd.) sau
d6 duogc sir dung dé phoi sang miu sao cho phén khong dugc phoi sang 1a cac
dudng (tréng). Qua trinh phoi sang dugc tién hanh & lidu phoi sang ma sd céc
buéc 16n nhét con luu lai 16p mang khi qué trinh phoi sang va trang dugc tién
hanh véi bang Stouffer 21 budc lam mang che 1a 7. Vi tri diém hoi tu trong khi
phoi sang dugc khép voi bé mat nén. Sau khi tich mang polyetylen terephtalat
(16p nén), bude trang dugce tién hanh trong thoi gian trang gip ddi thoi gian
trang nho nhat. Gié tri do rong dudng nhé nhét ¢ cdc dudng va khoang trong cla
phan khong duge phoi sang dugc tao ra mét cach thich hop duge chi dinh lam
d6 phan giai cia mau (a).

DPbi véi viee boc 16 ndy, thoi gian ngén nhét can dé hoa tan hoan toan céc
phan khong dugc phoi sang ctia 16p nhya cam quang dugc ghi nhan lam thoi
gian trang nhé nhit. Danh gi4 d& dugc thuc hién vé do rong dudng nhé nhét doi
v6i miu 16p can hoa cling duoc tao ra thich hop & d6 bé mat nén 1a nhin thdy
dugc rd rang, khong con chét can nao trén cac phan khong duge phoi sdng cua
bé mit nén, khéng cé cic phan nho ra gidng dai ctia thanh phan 16p can trén 16p
can d3 hda cung, muc do tuyén tinh cta cdc dudng 1a dugc thoa man, va khong
¢6 su lién két giira 16p can d& hoa cimg. Qua trinh phoi sang dugc tién hanh st

dung mau vé& thu duge véi vét khiic 2 um dén 30 um hodc vét khic 5 um dén 30
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pm ho#c 16n hon gié tri do phén giai.
Panh gi4 do phan gii (su dich chuyén tiéu diém)

Vi tri diém hdi tu trong khi phoi sang dugce dich chuyén tlr b& mat nén 300
uwm phia bén trong cua nén theo huéng chidu day ctia nén. Budc danh gia duoc
tién hanh theo cach twong ty nhu ddi v6i budc "Panh gid do phén giai (thong
thuong)" dugc md ta trén day. Gia tri do rong duong nho nhit ma tai d6 cac
duong (khoang trbng) cla phan khéng dugc phoi sang dugc tao ra mot cach
thich hop duge chi dinh lam dd phén giai cua mau (b).

D6 chénh 1éch vé do phan giai

D6 chénh léch v& d6 phan giai, khi vi tri diém héi tu trong khi phoi sing
duoc khop voi bé mit nén va khi vi tri diém hoi tu trong khi phoi sing dugc
dich chuyén 300 pm tir bé mit nén, duoc xac dinh béng cach trr gi4 trj do phan
giai clia mau (a) trong <Panh gia d phéan giai (thong thuong)> cho gié tri do
phén giai cua mau (b) trong <Panh gid do phan giai (sy dich chuyén tiéu
diém)>.

Su khac nhau vé do rong khoang tréng

DAu tién, ban trang dong day 0,4mm dugc dat mong véi 14 ddng duoc can
35 pm duoc déanh béng phun lam sach sir dung vat liéu mai (SAKURANDOM
R (Nhén hiéu da ding ky #220) béi Japan Carlit Co., Ltd.) 6 ap suat phun 0,2
MPa.

Tiép theo, tAm mong nhua cam quang dugc dat mong 1én trén ban boc
ddng da dugc gia nhiét trude & 60°C st dung thiét bi dat can néng (AL-700 boi
Asahi Kasei Corp.), & nhiét do can 105°C, trong khi d6 mang polyetylen (16p
bao v&) ciia tim moéng nhya cam quang dugc tach. Ap sudt khong khi 12 0,35
MPa va tdc dd d4t mong 13 1,5 m/phut.

Thiét bi phoi séng vé& truc tiép (Paragon-Ultra 100 boi Orbotech, Ltd.) sau
d6 duoc st dung dé phoi sang mu sao cho ty 1 clia cac do rong cia cac phan
dugc phoi sang va phan khong duge phoi sang la 2:1. Qua trinh phoi sang dugc
tién hanh & lidu phoi séng ma dé lai 7 béc con lai trong khi phoi sang va trang
v6i bang Stouffer 21 budc lam mang che. Sau khi tdch mang polyetylen
terephtalat (16p nén), budc trang duoc tién hanh trong thoi gian trang glp doi

thoi gian trang nho nhét. Trong s6 cac mau thu duge, do rong khoang tréng cla
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céc phin vé6i cdc dd rong (khoang trbng) duong chia cit khong duge phoi sang
1a 40 um dugc do bang kinh hién vi. Hai tao hinh méau khéc nhau dugc tién hanh
v6i mAu ctia m3i phin than duoc dat mong, mdt mau véi vi tri diém hoi ty trong
khi phoi sang dugc khép voi bé& mit nén, vd mot mau véi vi tri diém héi tu trong
khi phoi sang dich chuyén tir b& mit nén 300 pm phia bén trong cua nén theo
huéng chiéu day clia nén.

Sy khac nhau vé d6 rong khoang tréng khi vi tri diém hdi tu trong khi
phoi sdng dugc khép voi bé mit nén, va khi vi tri diém hoi tu trong khi phoi
sang dugc dich chuyén 300 pm tur bé mit nén, dugc xac dinh bang cach trir do
rong khoang trong khi vi tri diém hoi tu trong khi phoi sang dugc dich chuyén
300 pm tir bé mat nén phia bén trong ctia nén, cho d6 rong khoang trbng khi vi
tri diém hdi tu trong khi phoi sang dugc khép vai bé mit nén.

Trong luong phén ti trung binh trong lugng

Trong luong phan tlr trung binh trong lugng, dua trén polystyren, dugc
x4c dinh bing sic ky thim gel (GPC) béi JASCO Corp. [Pump: Gulliver PU-
1580, cot: Shodex® 4-Series (KF-807, KF-806M, KF-806M, KF-802,5) bdi
Showa Denko K K., dung mdi rira giai: tetrahydrofuran, st dung dudng chuén
tir mau chuén polystyren (Shodex STANDARD SM-105 bsi Showa Denko
K.K))].

Hing s phan tmg véi cac gbc peroxy

Phuong phép duoc md ta trong J. Macromol. Sci. Chem., A11(10),
p1975(1977) dugc sir dung.

Gia tri y (gié tri gama) tir ty 1¢ du lugng phim

Dau tién, ban trang ddng day 0,4mm dugc dat mong vai 14 ddng duoc can
35 um duoce danh béng phun 1am sach sir dung vt liéu mai (SAKURANDOM
R (Nhan hidu da dang ky #220) boi Japan Carlit Co., Ltd.) ¢ ap sudt phun 0,2
MPa.

Tiép theo, tim méng nhya cdm quang dugc dat méng lén trén ban boc
dong da duoc gia nhiét trude & 60°C st dung thiét bi dat can néng (AL-700 boi
Asahi Kasei Corp.), & nhiét dd can 105°C, trong khi d6 mang polyetylen (lop
bao vé) clia tim moéng nhya cdm quang dugc tach. Ap suét khong khi 12 0,35

MPa va téc d6 dat mong 1a 1,5 m/phut.
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Thidt bi phoi sang viét truc tiép (Paragon-Ultra 100 bdi Orbotech, Ltd.)
sau d6 duoc st dung dé phoi sang & cac liéu phoi sdng khic nhau, v&i bang
Stouffer 41 budc lam mang che. Vi tri diém hoi tu trong khi phoi sang duoc
khép v6i bé mit nén.

Sau khi tach mang polyetylen terephtalat (16p nén), may trang kiém (may
trang mang kho, san phim cta Fuji Kiko Co., Ltd.) dugc sir dung dé phun dung
dich nuéc 1% khdi lugng Na,COs & 30°C trong thoi gian dinh trude, va cac
phén khong dugc phoi sang cta 16p nhya cdm quang dugc tach loai bang céch
hoa tan trong thoi gian gép hai 1an thoi gian tréng nho nhét.

Do day mang ctia miu 16p can dugc hoa cing thu dugc béng phuong
phap dugc md ta trén ddy duoc do béng dung cu do profin d§ nham bé mat
(SURFCOM 575A, béi Tokyo Seimitsu Co., Ltd.), va ty 1& du luong phim dugc
xac dinh tur d6 day mang. Liéu phoi sang thyc cling dugc tinh tir liéu phoi séng
va do truyén qua bang Stouffer 41 budc. Gia tri v duge xac dinh dya trén ty 18
du lwong phim va liéu phoi sang thyc. Phuwong phép tinh gié tri y ¢6 thé 13 theo
phuong phédp dugc méd ta trong "Shoho kara manabu kankousei jushi
[Photosensitive resin fundamentals], P,60, ed. boi Ikeda, A. va Mizuno, A.,
Kogyo Chosakai Publishing".

Gié tri y (gi4 tri gama) tir téc d6 phan Gng lién két doi

Thiét bi phoi sang viét truc tiép (Paragon-Ultra 100 boi Orbotech, Ltd.)
duoc st dung dé phoi sang & cac lidu phoi sang khéc nhau, véi bang Stouffer 41
budc lam mang che, tir phia mang polyetylen terephtalat (16p nén) cta tim
moéng nhuya cam quang. Vi tri diém hdi tu trong khi phoi sang duoc khép véi
phan day cta 16p can.

Tbc @6 phan tng cua lién két d6i C=C ctia mau 16p can dugc hoa cling
thu duge bang phuong phdp duge mé ta trén ddy duogc xéc dinh bang FT-IR
(NICOLET 380 bdi Thermo Scientific). Cac lién két d6i C=C dugc do véi dinh
cao nhit & 810 cm™!. Liéu phoi sang thyc cling dugc tinh tir liéu phoi sang va do
truyén qua bang Stouffer 41 budc. Gia tri y dugc xdc dinh dua trén tdc do phan
ung cua lién két doi C=C va liéu phoi sang thuc. Phuong phép tinh gia tri v la
twong tw nhu dugc md ta trén day.

Do 6n dinh mau sic ctia dung dich hdn hgp ché phim nhua cam quang
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Cac gia tri do truyén qua cua tAm moéng nhya cAm quang & 600 nm va 630
nm dugc do sir dung thiét bi do tir nghoai-nhin thiy (UV-Vis) (quang phd ké U-
3010 b&i Hitachi High-Technologies Corp.), theo phuong phéap dudi déy.

(i) Mang polyetylen cua tAm mong nhua cam quang dugc tch va do
truyén qua & 600 nm va 630 nm dugc do.

(ii) Dung dich hdn hgp ché pham nhua cdm quang ma da duoc bao quan &
40°C trong 3 ngay dugc sir dung dé tao ra tim moéng nhya cdm quang, va sau do
mang polyetylen cua tAm mong nhuwra cam quang duoc tach va do truyén qua &
600 nm va 630 nm dugc do.

Sy thay ddi vé sic mau dugc xac dinh bing phuong trinh: (ii) d6 truyén
qua - (1) do truyén qua.

Vidu 1 dn 11 va cac vi du so sanh 1 dén 15

Ché phdm nhua cam quang duoc liét ké trong cdc Bang 1 va 2 (trong do
cac gia tri thanh phén 14 cac lugng chét rdn (phan khdi luong)) va dung mdi
(metyl etyl keton va etanol) dugc tron k§ va duge khudy dé thu dugc dung dich
hdn hop ché pham nhya cdm quang (cac dung dich chira 55% khdi lwong ché
phim nhua cam quang). Cac mang polyetylen terephtalat c6 d6 day 16 um (GR-
16, san pham cua Teijin-DuPont Films) dugc tao ra lam céc 16p nén, thiét bi phu
dang thanh duoc st dung dé& phu dung dich hdn hop ché phdm nhwa cdm quang
1én trén bé mit cia mang, va budc lam khd dugc tién hanh trong thiét bi sdy &
95°C trong 4 phut dé tao ra 16p nhyra cam quang. D day 16p nhua cam quang 1a
35 pm.

Tiép theo, mang phu polyetylen day 19 um (GF-18, béi Tamapoly Co.,
Ltd.) duoc gan lam 16p béo vé véi bé mit cia 1op nhua cam quang ma khong
phai 12 mang polyetylen terephtalat duge dat mong, dé thu dugc tAm moéng nhya
cam quang. T4m moéng nhuwa cdm quang thu duoc dugc st dung dé danh gia.
Céc két qua duoc dua ra trong Bang 1. Céc két qua vé su khac nhau vé do rong
khoéng tréng 1 -5,9 um trong vi du 1, -5,2 um trong vi dy 3, -5,6 pm trong vi
du 4, -6,0 pm trong vi du 5, -7,5 pm trong Vi du so sénh 1 va -9,5 um trong Vi
du so sanh 2. Cac két qua vé gia trj y (gia tri gama) tir ty 1¢ du luong phim la 1,3
trong vi du 4 va 0,6 trong vi du 5. Céc két qua vé gia tri y (gi4 tri gama) tir tbc do

phan Umg cua lién két doi C=C 14 0,192 trong vi duy 3 va 0,177 trong Vi du so
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sanh 1.

Viéc tao ra so dd mach L/S = 60/60 um béng cach khic duoc lap di lap lai
8 1an, va khi qué trinh d4t mong duoc thuc hién, su phéng bé mit trén cung
duoc phat hién la khoang 30 pm. $ so dd mach trén bé mit trén cling, ddy dong
dut duoc quan sat thdy & ché phim ctia Vi du so sénh 1, nhung khong thiy & ché
phim ctia Vi du 3, didu nay cho thay rang céc 16i c6 thé duoc 1am giam.
Viduy 12

Vi du nay duoc tién hanh theo cach tuwong tu nhu Vi du 1 ngoai trir rang
H-1 (1 phan khdi lugng) ctia Vi du 1 trong Bang 1 dugc thay thé bang 1,1,3-
tris(2-metyl-4-hydroxy-5-tert-butylphenyl)butan (hing sé tbc do phan tmg goc
peroxy = 45,4 L-mol™-gidy™") (1 phan khoi lugng). Két qua 13, d6 nhay (liéu
phoi sang can thiét) 13 21 mJ/cm?, d§ phan giai (thong thuong) 1a 18 pm, do
phén giai (sy dich chuyén tiéu diém) 13 30 pm va dochénh 1éch vé do phén giai
la 12 pm.
Vi du so sanh 16

Vi du nay dugc tién hanh theo cach twong ty nhu Vi du 1 ngoai trr ring
H-1 (1 phan khéi lugng) ctia Vi du 1 trong Bang 1 dugc thay thé bang H-4 (1
phan khéi lugng). Két qua 13, d6 nhay (liéu phoi sang can thiét) 1a 80 mJ/cm? va
do phan giai (thong thuong) la 45 um.

Céc két qua vé do 6n dinh mau sic ctia dung dich hdn hop ché phdm nhua
cam quang 1a 1% & 600 nm va 5% & 630 nm trong vi du 1, 0% & 600 nm va 5%
& 630 nm trong vi du 3, 2% & 600 nm va 7% & 630 nm trong vi du 12, 0% & 600
nm va 5% & 630 nm trong Vi du so sanh 1, -21% & 600 nm va 3% & 630 nm
trong Vi du so sdnh 2, 5% & 600 nm va 11% & 630 nm trong Vi du so sanh 8,
11% & 600 nm va 27% & 630 nm trong Vi du so sanh 9, va -41% & 600 nm va -
8% & 630 nm trong Vi du so sanh 16. Déi véi céc vi du so sanh 13, 14 va 15, su
bién ddi mau 13 rat cao & do truyén qua thong thuong (i), va do do6 khi duge xéc
dinh béng cach tinh: do truyén qua (ii) - d0 truyén qua (i) ctia Vi du so sénh 1,
cc gid tri 13 12% & 600 nm va 30% & 630 nm trong Vi du so sanh 13, 16% &
600 nm va 37% & 630 nm trong Vi du so sanh 14, va 16% & 600 nm va 37% &
630 nm trong Vi du so sanh 15.
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[Bang 5]

Béang 2. Danh sich céc thanh phan duoc sir dung (1 trong 3)

fiu Thanh phn

P-1 Copolyme c6 thanh phan: Metyl metacrylat/axit metacrylic/n-butyl

acrylat (ty 1€ khéi lugng: 65/25/10), duong lugng axit: 344, trong
luong phén tir trung binh trong lugng: 100000

P-2 Coplolyme c6 thanh phan: Metyl metacrylat/axit metacrylic/styren
(ty 18 khdi lugng: 50/25/25), duong lugng axit: 344, trong luong
phén ti trung binh trong luong: 50000

P-3 Copolyme c6 thanh phén: Benzyl metacrylat/axit metacrylic/2-
etylhexyl acrylat (ty 1€ khéi lugng: 65/25/10), duong luong axit:
344, trong lugng phén tir trung binh trong lugng: 50000

M-1 |Triacrylat ¢6 trung binh 3 mol etylen oxit dugc bd sung vao
trimetylolpropan (A-TMPT-3EO, Shin-Nakamura Chemical Co.,
Ltd.)

M-2  |Dimetacrylat cia polyetylen glycol ¢6 trung binh 5 mol etylen oxit
duge bd sung vao mdi hai dau cua bisphenol A (BPE-500, Shin-
Nakamura Chemical Co., Ltd.)

M-3  |Dimetacrylat ctia polyalkylen glycol c6 trung binh 2 mol propylen
oxit va trung binh 15 mol etylen oxit dugc b6 sung vao mdi hai dau
cua bisphenol A

M-4  |Polyme uretan ¢o trong lugng phén ti trung binh trong luong
16600, thu dugc bing phan ting clia hexametylen diisoxyanat,
polytetrametylen glycol c6 trong luong phan tir trung binh trong
lugng cua 2000, va hydroxyetyl acrylat

M-5 |Triacrylat c6 trung binh 9 mol etylen oxit dugc b6 sung vao

trimetylolpropan

(Bang 2, tiép tuc)
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[Bang 6]

Béang 2. Danh séach céc thanh phan duoc st dung (2 trong 3)

Ezu Thanh phin

I-1 9-Phenylacridin

1-2 N-Glyxin

1-3 Tribromometylphenylsulfon

1-4 2-(o-Clophenyl)-4,5-diphenylimidazol dime

I-5 4,4'-bis(Dietylamino)benzophenon

D-1 Xanh bazo 1 (Aizen Diamond Green GH bdi Hodogaya Chemical
Co., Ltd.)

D-2 |Tim tinh thé leuco

H-1 4,4'-Butyliden bis(3-metyl-6-tert-butylphenol) (ANTAGE W-300
boi Kawaguchi Chemical Industry Co., Ltd., hing sb tbc do phan
tmg gbc peroxy = 48,6 L-mol ! gidy™)

H-2  |Biphenol

H-3 Catechol

H-4  |Phenoxazin

H-5 |Bisphenol A

(Bang 2, tiép tuc)
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[Bang 7]

Bang 2. Danh sach céc thanh phan duoc sir dung (3 trong 3)

I}izu Thanh phin

H-6 |Axit 1,3,5-tris(4-tert-Butyl-3-hydroxy-2,6-
dimetylbenzyl)isoxyanuric (KEMINOX 179 bsi Chemipro Kasei)

H-7  |Pentaerythritoltetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)
propionat (IRGANOX 1010 b&i BASF Corp., hang s6 tbc d6 phan
tng gbc peroxy = 8,8 L-mol!-gidy™)

H-8  |2,4,6-tris(3',5'-di-tert-Butyl-4'- hydroxybenzyl)mes1tylen
(IRGANOX 1330 boi BASF Corp., hing sb tdc d6 phan tmg gbe
peroxy = 13,0 L-mol!- gidy )

H-9 |2,5-di-tert-butylhydroquinon

A-1  |p-Toluensulfonamit

A-2  |Propylen glycol c6 trung binh 3 mol propylen oxit dugc bb sung
vao mdi hai du cia bisphenol A

A-3  [NEWCOL 3-85 (Nippon Nyukazai Co., Ltd.)

A-4  |2-Amino-5-mercapto-1,3,4-thiadiazol

A-5  |Mudi nhdm c6 3 mol nitrosophenylhydroxylamin dugc bd sung

A-6  |Hop chét c6 trung binh 1 mol propylen oxit dugc bd sung vao mdi
hai dau cua blsphenol A, va con ¢6 trung binh 1 mol nhém glyxidyl
duogc bd sung vao mdi hop chét

A-7  |1-(2-di-n-Butylaminometyl)-5-carboxylbenzotriazol va 1-(2-di-n-
butylammometyl) -6-carboxylbenzotriazol c6 1:1 ty 1& khéi luong
trong hon hop

(két thic Bang 2)

Céc két luan dudi day c6 thé dugc dua ra tlr cac két qua duoc thé hién

trong cac Bang 1 va 2.

dung ché phdm nhua cdm quang theo phuong 4n cuia sang ché, c6 thé thé hién
d6 phan giai cao, diic biét 1a thé hién do phan giai cao ngay ca khi tiéu diém bj
dich chuyén trong khi phoi séang. Ciing c6 thé duy tri d6 nhay cao. Bing cach sir
dung ché phdm nhya cdm quang dugc md ta trén déy co thé giam thiéu cac van

d& ngan mach trong qué trinh tao mach bang phwong phap khéc &n mon, ngay ca

Khi so sanh céac vi du va cac vi du so sanh, da thay rang bang cach st

khi ching dugc st dung cho cac bang mach in da 16p.
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Kha ning Umg dung cdng nghiép

TAm moéng nhya cam quang theo phuong 4n cla sang ché ¢6 thé thé hién do
nhay cao va d6 phan giai cao, va cu thé né c6 thé thé hién do phan giai cao ngay
ca khi tidu diém bi dich chuyén trong khi phoi sing. Do d6 ngay ca khi vi trf
diém hoi tu trong khi phoi sang bi dich chuyén tir bé mit nén do sw cong vénh
va bién dang ctia nén, hodc viéc thiét 1ap khong chinh xac thiét bi phoi sang, c6
th8 ngan ngira cac van dé v& ngén mach trong khi tao mach dién béang cach khéc
an mon, va ngdn nglra cac vAn d& nhu tréc, ngén mach va 16i ma trong khi tao
hinh mach bing c4ch ma. do d6, tim méng nhya ca&m quang c6 thé duogc sir
dung mot cach thich hop dé san xuAt mau dan dién cho bang mach in, bang déo,
bang mach khung chi, bang COF (chip-on-film), bang dong gdi ban dan, dién
cuc trong sudt tinh thé 1ong, bang mach in TFT tinh thé 16ng hodc dién cuc PDP
(Bang hién thi plasma).
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YEU CAUBAO HOQ

1. Ché phdm nhya cdm quang bao gdm (A) polyme tan trong kiém, (B) hop chét
¢6 lién két doi chua bdo hoa kiéu etylen, va (C) chat khoi mao qué trinh quang
polyme hoa, trong do:

ché phdm nhya cam quang bao gdm:

10% khéi luong dén 90% khéi luong ciia (A) polyme tan trong kiém;

5% khdi lugng dén 70% khéi lvong cta (B) hop chat c6 lién két doi chua
bao hoa kiéu etylen;

0,01% khdi luong dén 20% khéi lugng ciia (C) chét khoi mao qué trinh
quang polyme hoda, va

0,001% khéi luong dén 10% khéi lwong ctia (D) dan xuét phenol,
dua trén tdng khéi luong chit ran cia ché phim nhuya cam quang, va trong do:

thanh phidn monome cla polyme tan trong kiém (A) c6 nhém
hydrocacbon thom,

hop chét ¢6 lidn két doi chura bdo hoa kiéu etylen (B) bao gom hop chat c6
cac nhom (met)acryloyl & cad hai dAu bing cach bién d6i alkylen oxit cta
bisphenol A, va

chét khoi mao qué trinh quang polyme hda (C) bao gbm acridin.
2. Ché phim nhya cam quang theo diém 1, trong d6:

16p nhya cdm quang chira ché pham nhuya cdm quang duoc tao ra trén bé
mat nén, va qua trinh phoi sang va trng dugc tién hanh dé thu dugc mau 16p
can, su khdc nhau 1a nh6 hon 15 um gifta: 46 phéan giai ctia mau (a) thu duoc khi
tiéu diém duoc dinh vi trén bé& mit nén va miu nay duge phoi séng, va do phan
gii ctia mAu (b) thu duge khi tiéu diém dugc dinh vi & d6 dich chuyén & phia
trong nén 1a 300 pum tir bé mit nén theo hudng chidu day ctia nén, va mau nay
duogc phoi sang.

3. Ché phdm nhya cdm quang theo diém 1 hoic 2, chira hop chét c6 cong thirc
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(I) sau day lam din xuét phenol (D):
[Cong thirc hda hoc 1]

(RY)_
Z |

- - ...(I)

{trong d6 R' 1a nhém alkyl mach théng tlly ¥ dugc thé, nhém alkyl mach nhanh,
nhdém aryl hodc nhom xyclohexyl, nhém alkyl mach thing duoc lién két théng
qua nhém lién két héa tri hai, nhém alkyl mach nhanh dugc lién két thong qua
nhém lién két héa tri hai, nhém xyclohexyl duoc lién két thong qua nhém lién
két hoa tri hai hoic nhém aryl duge lién két thong qua nhém lién két hoa tri hai,
v6i nhidu nhém R! gidng nhau hozc khac nhau, m 1a sd nguyén tir 0 dén 4 van
1a s8 nguyén bang 1 hoic 16n hon, véi diéu kién 1a khin 1a 1, A 12 nhém hiru co
héa tri mdt, va khi n bﬁmg 2 hodc 16n hon, A 1a nhém hitru co hoa tri hai hodc cao

hon, lién két don hodc nhom lién két chira lién két lién hop}.

4. Ché pham nhya cam quang theo diém bAt ky trong s céac diém tir 1 dén 3,

chira hop chét c6 cong thirc (II) sau ddy lam dan xuét phenol (D):

[Cong thitc hda hoc 2]
OH
RZ
R’ R
R* cee (1)

{trong d6 R? 1a nhém alkyl mach thing tly ¥ dugc thé, nhém alkyl mach nhénh,

-57-



41991

nhém aryl hodic nhom xyclohexyl, nhém alkyl mach thing duoc lién két thong
qua nhém lién két héa tri hai, nhém alkyl mach nhanh dugc lién két thong qua
nhém lién két héa tri hai, nhém xyclohexyl dugc lién két thong qua nhém lién
két hoéa tri hai hodc nhém aryl dugc lién két thong qua nhém lién két hoa tri hai,
va R%, R* va R® mdi nhém doc 1ap 12 hydro, hodc nhém alkyl mach thang tly y
duoc thé, nhém alkyl mach nhénh, nhém aryl hodc nhém xyclohexyl, nhom
alkyl mach thing duoc lién két théng qua nhém lién két héa tri hai, nhom alkyl
mach nhanh duoc lién két théng qua nhém lién két héa tri hai, nhém xyclohexyl
duoc lién két thong qua nhom lién két héa tri hai hogc nhém aryl dugc lién két

théng qua nhém lién két hoéa tri hai}.

5. Ché phdm nhua cam quang theo diém bét ky trong sd cac diém tir 1 dén 3,
chira hop chit c6 cong thire (I1I) sau ddy lam dan xuét phenol (D):

[Cong thtc hda hoc 3]

(RS R),
r\\ /A
R N

{trong d6 R va R7 mdi nhém doc 14p 1a nhém alkyl mach thing tiy y dugc thé,
nhém alkyl mach nhanh, nhém aryl hodc nhéom xyclohexyl, nhém alkyl mach
théng duoc lién két théng qua nhém lién két hoa tri hai, nhém alkyl mach nhanh

duoc lién két théng qua nhém lién két hoa tri hai, nhém xyclohexyl duge lién
két thong qua nhém lién két héa tri hai hogc nhom aryl duge lién két thong qua
nhém lién két hoéa tri hai, v6i nhiéu nhém RS va R7 gidng nhau hogc khéc nhau,
mdi p va q doc 1ap 1a s nguyén tir 0 dén 4, va B 1a lién két don hogic nhém lién

két chura lién két lién hop}.

6. Ché pham nhua cdm quang theo diém 35, trong d6 B trong cdng thie (III) la
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lién két don.

7. Ché pham nhua cam quang theo diém 5, trong d6 p = q = 0 trong cdng thic
(I1D).

8. Ché phdm nhua cam quang theo diém bt ky trong sb cac diém tir 1 dén 7 bao
gbm, 1am dan xuét phenol (D), hop chét ¢ hing s téc d6 phan tmg 13 20 Lmol-

I.gidy™! hodc 16n hon véi cac goc peroxy.

9. TAm mong nhya cdm quang thu dugc béng cach d4t moéng 16p nhya cam
quang chura ché phidm nhya cam quang theo diém bét ky trong sb cac diém tir 1

den 8, trén 16p nén.

10. Phuong phép tao ra mau Iép can quang, bao gdm budc dat mong trong d6
tAm moéng nhua cdm quang theo diém 9 dugc d4t mong trén nén, budc phoi sang
trong d6 16p nhya cam quang cua tAm moéng nhya cam quang duoc phoi séng, va
budce trang trong d6 cac phan khong dugc phoi sang cua 16p nhwa cam quang

duoc trang va duoc loai bé.

11. Phuong phép tao ra mau 1ép can quang theo diém 10, trong d6 budc phoi
sang duoc tién hanh bang phuong phap phoi séng bing cach ghi truc tiép mau
v&, hodc phuong phép phoi sang trong d6 anh mang che quang dugc chiéu qua
thau kinh.

12. Phuong phép tao ra miu 16p can quang theo diém 11, trong d6 budc phoi
sang duoc tién hanh bang phuong phép phoi séng béng cach ghi truc tiép mau

~

'

13. Ché pham nhya cam quang theo diém bt ky trong s cac diém tir 1 dén 8,
ma duge st dung trong phuong phép tao ra mau 16p can quang trong d6 budc

phoi sang dugc tién hanh bang phuong phap phoi sdng béang céach ghi truc tiép

mau ve.
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