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(57) Sang ché dé cap dén ché pham nhya cam quang ma c6 thé dat duge ca do phan giai
clia mau min va tinh dan dién sau khi xir 1y nhiét. Sang ché d¢ xuat ché pham nhya cam
quang bao gém: (A) la cac hat din dién min ma bé mit cua chung duoc phu bang cacbon
nguyén tu va/hodc hop chat cacbon, va (B) 1a nhyra tan trong kiém c6 nhom tach axit. Sang
ché con dé cap dén phuong phap san xuat mau dan dién, nén, chi tiét, va bang diéu khién
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Linh vie k§ thuét dwoc dé cap

Sang ché dé cip dén ché phdm nhua cam quang, phuong phap san xuit mau
dan dién, nén, chi tiét, va bang diéu khién cham.
Tinh trang ky thuit cia sang ché

Gan day, da c6 su phat trién nhu cdu cho k¥ thuat vi mach ctia day dién theo
xu hudng vé dd nét cao ctia man hién thi va toi thiéu hoa hodc su 1am day dac cao cua
cac linh kién dién tir. Phuong phap san xuit mau dan dién duoc su dung trong day
dién st dung ché phdm nhua chira cic hat din dién thuong 14 phuong phap ma trong
d6 mau duoc tao ra trén nén va cac hat dan dién duge dua vao tiép xuc v6i nhau bé‘mg
céch d6t bang nhiét dé thu duoc mau dan dién. Phuong phép tao ra mau trén nén bao
gbm, vi du, phuwong phap in luéi, phuong phap phun muc, hodc phuong phap quang
khic va duoc coi 1a phuong phép in ludi va phuwong phap phun muc, hodc phuong
phap quang khic va xem xét 14 phuong phép in luéi va phuong phap phun muc khong
thich hop d6i véi su tao ra mau tt va phuong phap quang khéc thich hop dbi véi su
tao ra mau tt.

Phuong phép quang khéc 14 phuong phap ma trong d6, sau khi phu va lam
kho ché phém cam quang, do d6 thu dugc mang phu dugc bic xa béng cac tia cuc tim
qua mang che cam quang ¢ dang mau ddy nhé duoc kéo trén d6 dé tao ra ving duoc
phoi sang va vung khong duogc phoi sang trén mang phu, va su hién anh c6 dung méi
hién anh dugc thuc hién dé tao ra mau min trén bé mat, va sau dé mau dan dién min
dugc tao ra bang viéc xtr 1y dan dién tiép theo. Ché phdm cam quang dugc st dung
trong phuong phap nay bao gém cac hat dan dién, chit nhay quang, nhua, va cac ché
pham tuong tu (Tai liéu sang ché 1).

Dé tao ra miu cuc min véi c& hat 1a 5 um hoac nhé hon, cé nhu cau dé su
dung, nhu cac hat dan dién, cac hat c6 dudng kinh hat nho hon duoc goi 1a cac hat
kim loai min. Trong trudng hop d6, theo quan diém vé do nhin bé mat va do tuyén

tinh mat bén cia mau, can sir dung cdc hat min c6 duong kinh hat ma da nhé hon
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chiéu rong day duoc yéu cau. Két qua 13, hoat tinh cta cac nguyén tir trén bé mit ting
1én trong hat min dédng luu y va, khi céc hat dugc dua vao tiép xuc v6i nhau, sy nong
chay c6 thé xay ra, do d6 wu diém thoa méan muc dich thuc hién qua trinh & nhiét do
thap hon.

Tuy nhién, su nong chay cua cac hat kim loai min tiép tuc ngay ca & khoang

“nhiét do trong phong va ché phdm duoc tao ra bang cach st dung cac hat ¢6 dudng
kinh hat, ma c6 thé gy ra su néng chay, doi khi c6 thé gay ra viéc 1am giam kha niang
pht hodc tinh nhay quang do c6 cac hat duoc 1am néng chay c¢é c& hat 1én. Dé ngin
vén d& nay, budc pha bé mit cia céc hat kim loai min khac nhau dwoc thuc hién nhim
muc dich ngan su néng chay bang cach tranh tiép xtc gitta cac hat kim loai min.

Budc phu cac hat kim loai min c6 chét hitu co theo pha long dugc thuc hién
phé) bién nhu phuong phéap phu bé mat va, vi du, dd biét cac hat bac min ma bé mit
cua chung dugc phu béng hop chat amin (Tai lieu sang ché 2 va 3), cac hat bac min
ma bé mat cua chung duoc phi bang phuong phap phan tng pha hoi (Tai liéu sang
ché 4), va cac phuong phap tuong tu.

Tai liéu dbi ching
Tai liéu sang ché
Tai liéu sang ché 1:

Cong bb don Nhat Ban (Kokai) s& 2000-199954
Tai liéu séang ché 2:

Cong bd don Nhat Ban (Kokai) s6 2006-219693
Tai liéu séng ché 3:

Coéng bb don Nhat Ban (Kokai) s6 2008-034358
Tai liéu sang ché 4:

Cong bd don Nhat Ban (Kokai) s6 2013-196997
Ban chit k§ thuit ciia sang ché
Van dé ky thugt

Tuy nhién, tinh trang k¥ thuat cé van @ 13, néu cac hat dan dién dugc dua vao
v6i lugng can dé biéu hién tinh din dién sau khi xu Iy nhiét, khong thé dam bao du
chat nhay quang va nhya can d biéu hién tinh nhay quang, din dén lam hu hong

nghiém trong dic tinh mau, do d6 khéng tao ra mau dan dién min. Trong khi d6, tinh
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trang k¥ thudt c6 van dé 13, néu chét nhay quang va nhua dugc dua vao véi luong can
dé biéu hién tinh cam quang, khong thé biéu hién tinh din dién sau khi x Iy nhiét,
mic du dic tinh mau théa man dat duoc. |

Sang ché @& duogc thuc hién khi xem xét cac han ché nay cua tinh trang k¥
thuat va muc dich cta sang ché 1a dé xuét ché phdm nhua cam quang ma c6 thé dat
dugc ca do phan giai cia mau min va tinh dan dién sau khi xir Iy nhiét. S dung ché
phim nhya cam quang nay cho phép tao ra mau dan dién phan giai cao.

Gidi quyét van dé

Céc tac gia sang ché dd nghién ctru chuyén sau va tim ra rang lvong chit nhay
quang va nhya can thiét duoc dua vao do d6 bidu hién tinh nhay quang, cu thé 1a, su
phan giai ctia mau min va, sau khi xtr Iy nhiét, cdc thanh phan khéc cac hat din dién bi
phan huy mot phé‘ln hoac hoan toan, do do, né)ng d6 cac hat dan dién trén téng thanh
phan ran tang 1én do d6 biéu hién tinh din dién, vi vay lam né c6 thé giai quyét cac
vén dé néu trén.

Cu thé 13, sang ché dé xuat ché phdm nhua cam quang bao gém: (A) 14 cac hat
dan dién min ma bé mat cta ching dugc phil bang cacbon nguyén tir va/hodc hop chét
cacbon, va (B) la nhua tan trong kiém c6 nhom tach axit.

M0 ta chi tiét sang ché

Ché phdm nhya cam quang theo sang ché 1a ché phdm bao gdm: (A) 1a cac hat
din dién min ma bé mat cta ching dugc phil bang cacbon nguyén tir va/hoic hop chét
cacbon, va (B) 1 nhya tan trong kiém c6 nhém tich axit. Tinh cam quang tfong ché
pham c6 thé hodc cam quang duong hoic 13 cam quang 4m, nhung tét hon 13 cam
quang am.

(C4c hat min dan dién)

Céc hat min din dién trong cic hat min din dién (A) ma bé mit cia chung
dugc phu bang cacbon nguyén tir va/hodc hop chét cacbon bao gdm, vi du, cac hat
kim loai min vang (Au), bac (Ag), dong (Cu), niken (Ni), thiéc (Sn), bismut (Bi), chi
(Pb), kém (Zn), paladi (Pd), bach kim (Pt), nhom (Al), vonfam (W), hodc molipden
(Mo), va cac hat ddn dién min t6t hon 1a cac hat kim loai min chtra it nht mot nguyén
t6 duge chon tir nhém bao gdm vang, bac, ddng, niken, thiéc, bismut, chi, k&m, paladi,

bach kim, nhdm, va cacbon, va tot hon nita la cac hat kim loai bac min.
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Phuong phap san xut cac hat ddn dién min t6t hon 1a phuong phap phan tng
pha hoi, va t6t hon nira 1a phuong phap plasma nhiét c6 hiéu suat cao. Phuong phép
tao ra plasma nhiét bao gdm, vi du, phong dién hd quang, plasma cao tan, hodc plasma
hén hop, va t6t hon 1a plasma cao tan ma gay ra it tap chat 14n tir dién cuc.

Dé tao ra cic mau min c6 tinh din dién mong mubén mot cach d& dang, duong
kinh hat cta céc hat din dién min t6t hon 1a nim trong khoang tir 10 dén 100nm, va
t6t hon nita 12 ndm trong khoang tir 10 dén 60 nm. Nhu dugc st dung & day, dudng
kinh hat cta cac hat din dién min dua trén duong kinh hat duoc quy dbi tir dién tich
bé mat riéng (Dp) cua céc hat dan dién min. Puong kinh hat duoc quy dbi tir dién tich
bé mat riéng (Dp) 14 tong dién tich bé mat cc hat riéng bao gdm trong bot theo don vi
khéi luong. Gia thiét ring cac hat riéng bao gdm trong bot 1a cac hat c6 hinh cau ma
mdi hat c¢6 dudng kinh nhu nhau, dudng kinh hat dugc quy doi tir dién tich bé mat
riéng Dp dugc tinh toan bang cong thic sau day.

Dp = 6/(pSw)

Trong d6 Dp (um) ky hiéu 1a dudng kinh hat dwoc quy doi tir dién tich bé mat riéng
(duong kinh hat), p ky hi¢u 1a mat do ctia cac hat c6 hinh cau, va Sw (m?/g) ky hiéu 1a
dién tich bé mit riéng cua cac hat c6 hinh cau.

Dién tich bé mat riéng Sw (m?/g) ( tri s6 BET) cua bot co thé duge do béng
thiét bi phan tich dién tich bé mat riéng hoan toan ty dong (vi du, MacsorbHM
model-1201; duoc san xuat boi Mountech Co., Ltd.).

(Budc phi1 bé mat bang cacbon nguyén tir va/hoac hop chat cacbon)

Vé cac hat din dién tot trong cac hat dan dién t6t (A) ma bé mit cta ching
duoc phil bai cacbon nguyén tir vahodc hop chat cacbon, bé mat duge phu bang
cacbon nguyén tir va hodc hop chét cacbon. Ton tai 16p, ma céd bé mit cac hat dan dién
duoc 1am tir cacbon nguyén tir va/hodc hop chat cacbon duge phu (sau day duge goi la
"6p phti bé mat") cho phép ngin su néng chay gitra cac hat dan dién tot.

Phuong phap dé xtr Iy bé mat nay bao gdm, vi du, phuong phap ma trong do,
khi tao ra cac hat din dién bang phuong phép plasma nhiét, cac hat dan dién min duogc
dua vao tiép xuc véi khi phan tung (Pon céng bd Nhat Ban (Kokai) sé
2007-138287). Tét hon 1a m&i bé mat hat din dién tét dugce phit hoan toan. Tuy nhién,

bude phu duoe thue hién nhim muc dich ngan su néng chay gifta cac hat dan dién
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min & nhiét do thép, va cho phép céc hat duoc phu khong hoan toan mién 13 dat duoc
muc dich sang ché.

Do day trung binh cua 16p phu bé mit tét hon 14 nim trong khoang tir 0,1 dén
10nm do kha nang xu Iy mau min duoc cai thién bang cach ngan sy nong chay gitia
cac hat din dién va tinh din dién mong mudn duge biéu hién bang cach xir 1y nhiét &
nhiét d6 300°C hoic thip hon.

Do day trung binh ctia 16p phti bé mit c6 thé dugc xac dinh theo cach: hao hut
vé khéi luong cua cac hat dan dién min ma bé mit cla ching dugc 'phﬁ béng cacbon
nguyén tir va/hodc hop chit cacbon do sy can nhiét trong dugc do va, gia thiét rang tri
s6 dua trén toan bo su dbt chay cacbon, d6 day trung binh cta 16p pha bé mit c6 thé
duoc tinh toan tir duong kinh hat vé mat d6 cacbon 1a 2,0. Cac hat ddn dién min mdi
hat ¢6 duong kinh hat da biét (Dp) s& duoc phi bang cacbon theo d9 day trung binh 1a
A (um). S6 hat dugc phu bang cacbon 13 n. Khi khdi lwong duoc can thir nhit bing
cach do st dung can nhiét trong la Wi(g), khoi lugng dugc can sau khi cacbon tan xa
hoan toan 12 W5 (g), va mat do cac hat dan dién min 13 p, néu Dp va Wa dugc thdy, thi
c6 thé tinh "n" tir cong thic sau day.

W2 =n/6 x Dp’p x n
Do day trung binh A ciia 16p phit b& mat ¢6 thé duoc tinh toan theo cong thire sau déy.

Wi - W= {4/3 x i(Dp/2 + A)> - /6 x Dp*} x 2,0 xn

Ham luong cac hat dan dién min (A) ma bé mat cua ching dugc phu bé“lng
cacbon nguyén tir va/hoic hop chat cacbon trong ché phdm nhwa cam quang t6t hon 1a
nam trong khoang tir 70 dén 95% theo khéi luong, tét hon nira 12 ndm trong khoang tir
75 dén 95% theo khéi lwong, va van t6t hon nita 1 ndm trong khoang tir 75 dén 90%
theo khéi luong, ddi véi tong thanh phan rin trong ché pham sao cho thu dugc tinh
dan dién mong mubn va thu duoc kha ning xtr Iy mau c¢6 do phéan giai cao hon, ma
khong gay nhiéu tiép xuc gitta cac hat min dan dién do thanh phin hitu co du. Bing
cach bao gém cac hat dan dién min trong khodng néu trén, do d6 khong chi thu dugc
ché pham ciing wu viét vé sy bao quan trong thoi gian dai & nhiét do trong phong va
¢6 thé biéu hién kha nang xir Iy mau, ma con xu ly nhiét trong khéng khi & nhiét do tir
100 dén 300°C cho phép cacbon nguyén tir va/hodc hop chét cacbon bao gdbm 1ép phi

bé mit bi phan hity mot phan hodc hoan toan bang oxy trong khong khi, ddn dén ting
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ndng d6 chit din dién trong tong thanh phan ran, do d6 lam né c6 thé biéu hién tinh
dan dién. Nhu duoc sit dung & ddy, tong thanh phan chat rin d6i v6i tit ca thanh phan
trir dung méi trong cac thanh phan bao gdm trong ché phdm nhua cim quang.

(Nhua tan trong kiém c¢6 nhom tach axit).

(B) Nhua tan trong kiém c6 nhém tach axit thuong duoc thu duoc bang cach
ddng polyme hoa hop chét c6 nhom carboxyl ¢6 hop chat c6 nhém tach axit. Cac vi du
cu thé hon cta chung bao gdm chét ddng polyme héa ctia hop chit (met)acrylic axit
¢6 nhém carboxyl c6 (met)acrylic este c6 nhom tach axit. Trong truomg hop nay, thu
dugc nhya acrylic c6 nhom tach axit. Nhua acrylic tan troﬁg kiém do c6 nhém
carboxyl trong chudi bén.

(B) Nhua tan trong kiém c6 nhém tach axit tt hon 13 nhya tan trong kiém thu
duoc do polyme hoa gbc monome nhu hop chat thom vinyl, hop chit khong no gbc
amit, hodc hop chit gbc vinyl khac, ngoai ra hop chit (met)acrylic axit c6 nhém
carboxyl hodc (met)acrylic este c6 nhém tach axit. Xuc tdc cho phan tng polyme hoa
gbc thuong 1a hop chit azo nhu azobisisobutyronitril, hodc peroxit hitu co nhu
benzoyl peroxit.

Céc diéu kién ctia phan ung polyme hoa gbe ¢6 thé dugc xéc dinh thich hop.
Vi duy, t8t hon 14 (met)acrylic axit, (met)acrylic este, va xtc tic clia su polyme héa gbc
duoc bd sung vao dung mébi va binh phan tmg duoc 1am sach k§ véi nito bang cach
lam sui bot hodc hut chan khéng, va sau do6 phan tmg dugc thuc hién ¢ nhiét do nam
trong khoang tir 60 dén 110°C trong thoi gian tir 30 dén 300 phut. Néu céan thiét, tac
nhan trao dbi chudi nhu hop chat thiol c6 thé duoc sir dung.

Hop chit (met)acrylic axit c6 nhém carboxyl bao gém, vi du, (met)acrylic
axit, axit itaconic, axit maleic, axit 2-(met)acryloyloxyetylsucxinic, axit
2-(met)acryloyloxyetylhexahydrophtalic, hodc axit 2-(met)acryloyloxyetylphtalic.

(Met)acrylic este bao gom, vi du, metyl (met)acrylat, etyl(met)acrylat, propyl
(met)acrylat, xyclopropyl (met)acrylat, xyclopentyl (met)acrylat, xyclohexyl
(met)acrylat, xyclohexenyl (met)acrylat, 4-metoxyxyclohexyl (met)acrylat,
2-xyclopropyloxycarbonyletyl(met)acrylat,
2-xyclopentyloxycarbonyletyl(met)acrylat, 2-xyclohexyloxycarbonyletyl(met)acrylat,
2-xyclohexenyloxycarbonyletyl(met)acrylat,
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' 2-(4-metoxyxyclohexyl)oxycarbonyletyl(met)acrylat, norbornyl (met)acrylat,
isobornyl (met)acrylat, trixyclodecanyl (met)acrylat, tetraxyclodecanyl (met)acrylat,
dixyclopentenyl (met)acrylat, adamantyl (met)acrylat, adamantylmetyl(met)acrylat,
l-metyladamantyl  (met)acrylat, tert-butyl (met)acrylat, tert-butoxycarbonyl
(met)acrylat, benzyl (met)acrylat, hodc tetrahydropyranyl (met)acrylat.

Hop chét vinyl thom bao gébm, vi du, hop chit vinyl thom nhu styren,
p-metylstyren, o-metylstyren, m-metylstyren, hodc a-metylstyren.

Hop chit khong no gbc amin bao gbém, vi du, (met)acrylamit,
N-metylolacrylamit, or N-vinylpyrrolidon.

Hop chit gbc vinyl khic bao gém, vi du, (met)acrylonitril, allyl rugu, vinyl
axetat, xyclohexyl vinyl ete, n-propylvinyl ete, i-propyl vinyl ete, n-butyl vinyl ete,
i-butyl vinyl ete, 2-hydroxyvinyl ete, or 4-hydroxyvinyl ete.

Pé thuc hién su phan huy hodc sy bay hoi sau khi loai béd nhom tach axit,
nhém tach axit t5t hon 12 nhém hitu co ¢6 tir 4 dn 15 nguyén tir cacbon, va tét hon
nita 1a nhém hitu co ¢6 tir 6 dén 15 nguyén tir cacbon. Khi nhém tach axit c6 it hon 4
nguyén tir cacbon, do su bay hoi xdy ra ¢ nhiét do thép sau khi loai bo, cac bot 16n cé
thé duoc tao ra trong mang do d6 anh huodng dén su tiép xUc gifta cac hat dan dién tbt,
do d6 lam giam tinh din dién. Trong khi, nguyén tr cacbon trong nhém tach axit
nhiéu hon 15, cac nhom c6 thé tach c¢6 thé con lai trong mang sau khi loai bo do d6
anh hudng d&én su tiép xuc gitta cac hat ddn dién min, do d6 lam giam tinh dan dién.
Khi nhém tach axit 13 nhém hitu co ¢6 tir 6 dén 15 nguyén tir cacbon, dé dang loai bd
bot be"mg budc sau séy néu bot duoc tao ra trén mang, do do cho phép viéc tao ra mau
dan dién c6 tinh dan dién thoa man.

Nhom tach axit bao gdm, vi du, nhém tert-butyl, nhém tert-butoxycarbonyl,
nhém benzyl, nhom metyladamantyl, hodc nhoém tetrahydropyrananyl.

(Met)acrylic este ¢ nhém tach axit bao goém, vi du, 1-metyladamantyl
(met)acrylat, tert-butyl (met)acrylat, tert-butoxycarbonyl (met)acrylat, benzyl
(met)acrylat, hoac tetrahydropyranyl (met)acrylat.

Trong ché phdm nhua cam quang theo sing ché, ham lwong nhém tach axit
(B) chtra nhya tan vtrong kiém tét hon 13 nam trong khoang tir 10 dén 30 % theo khdi

luong doi voi tong thanh phan ran, dé xem xét t&i viée biéu hién tinh cdm quang.
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(B) Nhua tan trong kiém c6 nhém tach axit t6t hon 1 nhya tan trong kiém thu
duoc bang sy polyme hoa gde 1a tir 20 dén 80 %mol hop chit c6 nhém tach axit. Pac
biét tdt hon 14 chira, nhu thanh phdn monome, tir 20 dén 80%mol (met)acrylic este c¢6
nhém tach axit trong nhua tan trong kiém. Bang cach st dung (B) nhya tan trong kiém
¢6 nhém tach axit, nhom tach axit dé dang cho phép dua vao phan hily oxy héa nhiét
va loai bo trong khong khi & nhiét do tir 100 &én 300°C, din dén co mang déng ké, do
d6 lam n6 c6 thé ting ndng do hat dan dién min (A) trong tong thanh phan rin mot
cach d& dang. Két qua 13, tro nén dé dang thu duoc tinh dén dién mong mudn c6 dién
tré sudt nim trong khoang tir 10 d&n 1000uQ-cm. Trong trudng hop nay, hiéu qua
dang ké hon duoc tao ra khi su dung tac nhan tao axit cdm quang duoc dé cap dudi
day va/hodc tic nhan tao axit nho nhiét két hop, do d6 lam né co thé thu duoc mau
nho hon.

Theo quan diém v& do phéan giai cao va su cai thién bién hién anh, (B) nhua
tan trong kiém c¢6 nhém tach axit t6t hon 1a c6 nhém cé thé polyme héa gbc. Néu nhua
tan trong kiém (B) c6 nhém tach axit khong ¢6 nhém c6 thé polyme hoa gbc, bién
hién anh c6 thé tré thanh khéng du, do d6 khong thé thu duoc miu c6 do phan giai
cao.

Pé dua vao nhém c6 thé polyme héa gdc, tot hon 13 phan Gng nhua c6 nhém
carboxyl ¢6 hop chit epoxy dugc thé mot 1an c6 nhoém c6 thé polyme héa gbc. Trong
truong hop nay, tot hon 12 phan tmg mot phan cac nhom carboxyl trong nhua c6 nhém
carboxyl v&i nhom epoxy trong hop chéf epoxy dugc thé mot 1dn c6 nhom c6 thé
polyme hoa gbc. Nhua c6 nhém carboxyl tét hon 1a nhwa acrylic ¢6 nhém carboxyl.
Bao gdm ca nhém cé thé polyme hoéa gbc cho phép polyme héa gbc cam quang.
Nhém cé thé polyme hoa gbe t6t hon 1a nhém (met)acryloyl c6 kha nang phan tmg
polyme hoéa gbc cam quang cao.

Xic tac duoc st dung trong phan ung cong cua hop chit epoxy dugc thé mot
lAn c6 nhém c6 thé polyme hoa gbc bao gdm, vi du, xic tic gbc amin nhu
dimetylanilin, 2,4,6-tris(dimetylaminometyl)phenol, hodc dimetylbenzylamin; chét
xuc tac gbe nhu tin(Il) 2-etylhexanoat hodc dibutyltin laurat; xtc tic gbc titan nhu
titan(IV) 2-etylhexanoat; xuc tic gbc phospho nhu triphenylphosphin; hodc xuc tac

goc crom nhu axetylaxeton crom hodc crom clorua.
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Hop chét epoxy thé mot 1an ¢6 nhom c6 thé pblyme hoa gdc bao gom, vi du,
hop chit glyxidyl(met)acrylat, 2-(glycidyloxy)etyl(met)acrylat, 3-(glycidyloxy)propyl
(met)acrylat, 4-(glycidyloxy)butyl (met)acrylat, 4,5-epoxypentyl (met)acrylat,
5,6-epoxyhexyl (met)acrylat, 6,7-epoxyheptyl (met)acrylat, allyl glyxidylet, vinyl
glyxidylet, o-vinylbenzyl glyxidylet, m-vinylbenzyl glyxidylet, p-vinylbenzyl
glyxidylet, a-metyl-o-vinylbenzyl glyxidylet, o-metyl-m-vinylbenzyl glyxidylet,

a-metyl-p-vinylbenzyl glyxidylet, 2,3-diglycidyloxymetylstyren,
2.,4-diglycidyloxymetylstyren, 2,5-diglycidyloxymetylstyren,
2,6-diglycidyloxymetylstyren, 2,3,4-triglycidyloxymetylstyren,
2,3,5-triglycidyloxymetylstyren, 2,3,6-triglycidyloxymetylstyren,

3.,4,5-triglycidyloxymetylstyren, hodc 2,4,6-triglycidyloxymetylstyren. Tét hon 1a hop
chit lyxidyl(met)acrylat, 2-(glycidyloxy)etyl(met)acrylat, 3-(glycidyloxy)propyl
(met)acrylat, or 4-(glycidyloxy)butyl (met)acrylat do n6 d& dang diéu chinh phan tmg
nhém epoxy va nhom c6 thé polyme héa gbe c6 kha nang phan tmg cao.

Axit carboxylic trong dwong ctia nhua acrylic thu duoc bang cach phan tmg
nhiét acrylic ¢6 nhom carboxyl va nhom tach axit c¢6 hop chit epoxy duge thé mot lan
¢6 nhém c6 thé polyme héa gbe tot hon 12 nam trong khoang tir 200 dén 1400g/mol,
va tbt hon nita 1a tir 400 dén 1000g/mol. Axit carboxylic twong duong cua nhua
acrylic c6 thé dugc tinh toan bang cach do tri sb axit.

Lién két doi twong duong cua nhua acrylic thu duge biang cach phan tmg nhiét
acrylic ¢6 nhom carboxyl va nhém tach axit c6 hop chét epoxy dugc thé mot 1an c6
nhém ¢6 thé polyme hoa gde t6t hon 1a ndm trong khoang tir 150 dén 10000g/mol do
c6 thé dat duoc ca do cimg va kha nang chdng nit & mic do cao. Lién két doi twong
duong cua nhua acrylic ¢6 thé dugc tinh toan bang cach do tri s iot.

Trong luong phéan tir trung binh khéi (Mw) cta nhua acrylic thu duoc bing
cach phan ing nhua acrylic c6 nhdm carboxyl va nhém tach axit véi hop chat epoxy
dugc thé mot 1an c6 nhém co thé polyme héa gbc, duoc do bang sic ky loc gel
(GPC-gel permeation chromatography) vé polystyren, t6t hon 13 nam trong khoang tir
1000 dén 100000. Bang cach diéu chinh trong lwong phan tir trung binh khdi (Mw)
theo khoang trén, thu duoc cac tinh chat phu thoa mén, va cling thu duge do tan trong

dung dich hién anh théa mén trong trudng hop tao ra mau.
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(Téc nhan phéan tan)

Ché phdm nhlia cam quang theo sang ché c6 thé bao gdm: (C) tac nhan phan
tan. Bao gdm ca (C) tac nhan phén tan cho phép cac hat din dién min (A) ma bé mat
cta chung dugc phu véi cacbon nguyén tir va/hodc hop chit cacbon dé ton tai on dinh
trong ché phim nhwa cam quang.

(C) Téc nhén phan tan t6t hon 13 tac nhan phén tan gdc amin. Tac nhan phan
tan (C) gbc amin c¢6 sin thuong mai bao gdm, vi du, DISPERBYK 106, 108, 112, 116,
142, 145, 166, 180, 2001, 2008, 2022, 2150, 6919, hodc 21116 (tt ca dwoc san xuat
boi BYK Japan KK), hoac Efka4300, 4400, 4401, 4403, 4406, 4510, 4570, 4800,
5054, 5055, or 5207 (tit ca dugc san xut boi BASF).

Dé cai thién tinh phan tan hon, tic nhan phan tan (C) t6t hon 1a c6 ciu tric
copolyme khéi acrylic. Tac nhan phan tan (C) gbc amin c6 sdn thwong mai c6 cAu trac
copolyme khéi acrylic bao gdm, vi du, DISPERBYK2001, 2008, 2022, 2150, 6919
hodc 21116, hoac Efka4300.

Ham luong tac nhan phén tan (C) trong ché phim nhwa cam quang tot hon 1a
nim trong khoang tir 1 dén 7 phan theo khdi lugng dbi véi 100 phan theo khbi lwong
té)ng lugng hat dan dién min (A) va cac hat khac duoc deé cédp dudi day sao cho dat
duoc su phan tin cua cac hat dan dién min thoa man, su tao ra mau nho hon, tién trién
su tiép xtic va sw néng chay giita cac hat din dién min, va tinh dan dién cao hon.

(Chét khoi mau polyme hoéa cam quang)

Ché phim nhua cam quang theo sang ché c6 thé bao gom: (D) chat khoi mau
polyme héa cam quang. Bao gdm ca chét khoi mau polyme héa cam quang (D) cho
phép ché pham nhya cim quang dé dugc truyén v6i cam quang am. -

(D) Chét khoi mau polyme hoa cam quang bao gom, vi du, cic hop chét gdc
axetophenon, cac hgp chit géc benzophenon, cac hop chat gbc benzoin ete, cac hop
chat sgdc a-aminoalkylphenon, céc hop chét gbc thioxanthon, peroxit hitu co, cac hop
chit gbc imidazole, cac hop chat gdc titanoxen, cac hop chit gdc triazin, cac hop chat
axylphosphineoxit, cac hop chét quinon, hodc cac hop chét gbc este oxim. Tt hon 1a
cac hop chét goc este oxim ¢6 tinh lam nhay cao do tinh 1am nhay cao dat dugc ngay
ca khi cac hop chét duge bd sung voi luong nho, va tt hon nita 1a cac hop chat gbc

este oxim bao gom khung cacbazol. Cac hop chat goc este oxim bao gom khung
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cacbazol bao gdm, vi du, Irgacure OXE 01 (duoc san xuat boi BASF Ltd.), va cac hop
chit gbc este oxim bao gdm khung cacbazol bao gdm, vi du, Irgacure OXE02 (duogc
san xuit boi BASF Ltd.), ADEKA OPTOMER N1919 (dugc san xuit béi ADEKA
CORPORATION), hoic ADEKA ARKLS NCI-831 (duoc san xudt boi ADEKA
CORPORATION).

(Dung moi)

Ché phim nhwa cam quang theo sang ché c6 thé bao gbém: (E) dung mai.

Dung méi (E) bao gdm, vi du, hop chét propylenglycol monometylete,
propylenglycol monobutyl ete, 2-heptanol, xyclohexanol, xyclopentanol, 2-butanol,
2-pentanol, t-butanol, diaxeton alcohol, a-terpineol, metyl2-hydroxyisobutyrat,
etyl2-hydroxyisobutyrat, propylenglycol —monoetylete axetat, etylacetoaxetat,
metylacetoaxetat,  metyl-3-metoxypropionat,  3-metyl-3-metoxybutyl  axetat,
xyclopentanon, xyclohexanon, benzyl etylete, dihexyl ete, axetonylaxeton, isophoron,
benzyl axetat, etylbenzoat, dietyloxalat, dietylmaleat, etylen carbonat,
propylencarbonat, metylbenzoat, etylbenzoat, dietylmaronat, B-propiolacton,
'y-butyrolacton, y-valerolacton, &-valerolacton, y-caprolacton, e-caprolacton, etylen
glycol monobutyl ete axetat, dietylen glycol monoetylete axetat, dietylen glycol
monobutyl ete axetat, dietylen glycol dimetylete, dietylen glycol dietylete, dietylen
glycol metyletylete, dipropylenglycol metylete axetat, dipropylenglycol dimetylete,
propylenglycol diaxetat, 1,3-butylen glycol diaxetat, xyclohexanol axetat,
dimetylsulfoxit, metyletylketon, isobutyl axetat, isobutyl axetat, butyl axetat, propyl
axetat, isopropyl axetat, axetylaxeton, triaxetin, hodc 2-heptanon.

(Cac hat khac)

Ché phidm nhya cam quang theo sang ché c6 thé chira cac hat khéc trir cac hat
dan dién min ma bé mit cua chung dugc phu véi cacbon nguyén tr va/hodc hop chét
cacbon (A) dé cai thién tinh phan tan va dé diéu chinh tinh dan dién. C4c hat khic bao
gém, vi du, cac hat kim loai min ma bé mat cua chung khoéng duogc phu, hodc céc hat
oxit kim loai min, chét tao mau hitu co, hoic chét tao mau vé co.

Pudng kinh cua céc hat khac nay tot hon 1a nam trong khoang tir 10 dén
100nm. Pudng kinh hat nhé hon 10nm c6 thé dén dén ting tan sudt st dung dé 1am 6n

dinh su phéan tan, do do6 lam cho khé thu dugc tinh dan dién mong mudn. Trong khi
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d6, dudng kinh hat 16n hon 100nm c6 thé dan dén 1am giam d6 phén giai cia mau, do
d6 1am cho khé tao ra mau cuc min véi ¢& hat 12 Sum hodc nhé hon.

C6 thé s dung cdc mau khac nay két hop véi tac nhan phan tan (C), va t6t
hon 1a cacbon den gitip diéu chinh tinh dan dién.

Cacbon den bao gém, vi du, MA77, 7, 8, 11, 100, 100R, 1008, 230, 220, hoac
14 (tét ca duoc san xuét béi Mitsubishi Chemical Corporation), #52, 47, 45, 45L, 44,
40, 33, 32, 30, 25, 20, 10, 5, 95, 85, hoac 260 (tét ca duoc san xuat bdi Mitsubishi
Chemical Corporation), Special Black100, 250, 350, hoc 550 (tit ca duoc san xuét
bdi Evonik Degussa Co., Ltd.), hodc Printex95, 90, 55, 45, 40, P, 60, L6, L, 300, 30,
ES23, 9, ES22, 35, 25, 200, A, hodc G (tét ca duoc san xuét bai Evonik Degussa Co.,
Ltd.). Tt hon 1a MA77, 7, 8, 11, 100, 100R, 100S, 230, 220 or 14 ho#c Special
Black100, 250, 350, hodc 550, ma c6 tri s pH 1a 4 hoac nho hon. Tri s6 pH cta
cacbon den ¢6 thé duoc do theo JIS K5101.

(Téac nhan tao axit cdm quang va/hodc Téc nhén tao axit nhd nhiét)

Ché phim nhua cam quang theo sang ché c6 thé bao gdm: (F) 14 tac nhan tao
axit cam quang va/hoac tac nhan tao axit nho nhiét. Do dé axit tao ra thic déy phéan
hty nhém tach axit trong nhwa tan trong kiém (B) c6 nhém tach axit, do d6 cho phép
lam gidm nhiét d¢ xwr Iy nhiét trong khong khi.

Téc nhan tao axit nho nhiét, ma 1a hop chét c6 kha nang tao ra axit trong diéu
kién 1am néng, bao gdm, vi du SI-60, SI-80, SI-100, SI-110, SI-145, SI-150, SI-60L,
SI-80L, SI-100L, SI-110L, SI-145L, SI-150L, SI-160L, SI-180L, or SI-200 (tit ca
dugc san xudt béi SANSIN CHEMICAL INDUSTRY CO, LTD.), hop chit

4-hydroxyphenyldimetylsulfoni, benzyl-4-hydroxyphenylmetylsulfoni,
2-metylbenzyl-4-hydroxyphenylmetylsulfoni,

2-metylbenzyl-4-axetylphenylmetylsulfoni, va
2-metylbenzyl-4-benzoyloxyphenylmetylsulfoni, ~ hoac metansulfonat,

triflometansulfonat, camphorsulfonat, hodc p-toluensulfonat ciia ching, va t6t hon 1a

4-hydroxyphenyldimetylsulfoni, benzyl-4-hydroxyphenylmetylsulfoni,
2-metylbenzyl-4-hydroxyphenylmetylsulfoni,

2-metylbenzyl-4-axetylphenylmetylsulfoni, hoiic
2-metylbenzyl-4-benzoyloxyphenylmetylsulfoni, hodc metansulfonat,
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triflometansulfonat, camphorsulfonat hoac p-toluenesulfonat ctia chung.

Ham luong tic nhén tao axit nhd nhiét trong ché phim nhua cam quang t6t
hon 1a ndm trong khoang tir 0,01 dén 3 phan theo khdi lwong d6i véi 100 phan theo
khéi lugng ctia nhwa tan trong kidém (B) ¢6 nhém tach axit sao cho thiic day phan huy
nhém tach axit trong nhua tan trong kiém (B) c6 nhém téch axit, va thu dugc do phan
giai cao hon ma khong anh huong dén sy tiép xtc gitta cac hat din dién min.

Axit tao ra tir tic nhan tao axit cam quang, ma I hop cht c6 kha nang tao ra
axit trong diéu kién anh sang, t6t hon 1a axit manh nhu perfloalkylsulfonic axit hoic
p-toluenesulfonic axit dé thic day sy phan huy nhom tach axit clia nhya tan trong
kiém (B) ¢6 nhém tach axit.

Tac nhan tao axit cdm quang bao gém, vi du, SI-101, SI-105, SI-106, SI-109,
PI-105, PI-106, PI-109, NAI-100, NAI-1002, NAI-1003, NAI-1004, NAI-101,
NAI-105, NAI-106, NAI-109, NDI-101, NDI-105, NDI-106, NDI-109, PAI-01,
PAI-101, PAI-106, or PAI-1001 (tit ca dugc san xuit boi Midori Kagaku Co., Ltd.),
SP-077, hodc SP-082 (tit ca duwoc sin xudt béi ADEKA CORPORATION),
TPS-PFBS (dugc san xut boi Toyo Gosei Co., Ltd.), CGI-MDT hozc CGI-NIT (tat
ca duoc san xuit bai Ciba Japan K.K.), hodc WPAG-281, WPAG-336, WPAG-339,
WPAG-342, WPAG-344, WPAG-350, WPAG-370, WPAG-372, WPAG-449,
WPAG-469, WPAG-505, hoac WPAG-506 (tét ca dugc san xuit boi Wako Pure
Chemical Industries, Ltd.).

Ham luong tic nhén tao axit cam quang trong ché phim nhya cam quang tdt
hon 12 nim trong khoang tir 0,01 dén 5 phan theo khéi lwong (B) dbi véi 100 phan
theo khéi lwong ctia nhua tan trong kiém c6 nhém tach axit sao cho thiic day phén hity
nhém tach axit trong nhya tan trong kiém (B) ¢6 nhom tach axit, va thu dugc d phan
giai cao hon ma khong anh huéng dén sy tiép xtic giita cac hat din dién min.

Dé thuc day hon nita su phan hiy nhém tach axit, tic nhan tao axit nhd nhiét
va tac nhan tao axit cdm quang c¢6 thé dugc sir dung két hop.

(Chét 1am nhay)

Khi ché pham nhua cam quang theo sang ché bao gdm: Tac nhantac nhén tao

axit cam quang (F), ché pham nhya cam quang con bao gom chat 1am nhay. Chét lam

nhay t6t hon 1a chét 1am nhay ma héa hoi bang cach xir 1y nhiét hodc chat lam nhay
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ma gay ra su bién doi tir tir do birc xa véi dnh séng ngay ca khi con trén mang luu hoa,
va t6t hon nita 12 chit 1am nhay ma gy ra sy bién ddi tir tir do burc xa v6i 4nh séng
theo quan diém vé d6 phan giai cao trong viéc tao ra mau.

ChAt lam nhay ma hoa hoi bang cach xi Iy nhiét hodc gay ra bién dbi tir tir do
buc xa véi anh sang, bao gbm, vi du, cumarin nhu hop chat
3,3’-carbonylbis(dietylaminocumarin); antraquinon nhu 9,10-antraquinon; aromatic
keton nhu benzophenon, 4,4’-dimetoxybenzophenon, axetophenon,
4-metoxyaxetophenon, or benzaldehyt; hodc hop chét thom néng chay nhu biphenyl,
1,4-dimetylnaphthalen, 9-florenon, floren, phenantren, triphenylen, pyren, antraxen,
9-phenylantraxen, 9-metoxyantraxen, 9,10-diphenylantraxen,
9,10-bis(4-metoxyphenyl)antraxen, 9,10-bis(triphenylsilyl)antraxen,
9,10-dimetoxyantraxen, 9,10-diethoxyantraxen, 9,10-dipropoxyantraxen (DPA; dugc
san xuét boi Kawasaki Kasei Chemicals.), 9,10-dibutoxyantraxen (DBA; dugc san
xudt bai Kawasaki Kasei Chemicals.), 9,10-dipentaoxyantraxen,
2—t-butyl-9,10-dibutoxyantraxen, hodc 9,10-bis(trimetylsilylethynyl)antraxen.

Chéat 1am nhay, ma héa hoi bang cach xi Iy nhiét, tot hon 14 chat 1am nhay ma
trai qua su thang hoa hodc su bay hoi bang cach xi Iy nhiét, hodc chit 1am nhay ma
trong d6 su phan hiy do nhiét tao ra do su phan huy do nhiét trai qua su thang hoa
hodc su bay hoi. Nhiét do hda hoi cua chat lam nhay tdt hon 1a nam trong khoang tur
150 dén 300°C dé khong gdy ra sy hoa hoi & nhiét do trude sy, va cho phép trai qua
su phan hiy va hoa hoi trong khi luu héa nhiét dé gay ra su tiép xuc va sy néng chay
gitra cac hat dan dién min.

Chit lam nhay t6t hon 1a hop chit gbc antraxen do né c6 thé dat dugc tinh
nhay cao va d¢ phan gidi cao, va cling duoc nhi trung hoa bang cach birc xa v6i anh
sang, dAn dén bién ddi tir tir, t6t hon 1a hop chét géc antraxen duogc thé & vi tri 9,10 ma
n dinh nhiét va tot hon nita 14 hop chét gbc dialkoxyantraxen 9,10 dugc biéu dién béi
cong thic chung (1) theo quan diém vé su cai thién do tan ctia chit 1am nhay va kha
nang phan Umg cla phan tmg dime hda cam quang.

(Cong thirc hoa hoc 1)
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P, ﬁ%kg

ﬁle ﬁiﬁ‘ ﬁ$
trong d6 tir R! dén R®mbi nhém biéu dién doc 1ap hydro, nhém alkyl, nhém alkoxy,
nhém alkenyl, nhém etynyl, nhém aryl, hoic nhém acyl, mdi nhém cé tir 1 dén 20
nguyén tir cacbon, hoic nhém hiru co duoc thé boi ching, va R® va R'° mdi nhém
bidu difn doc 1ap nhém alkoxy c6 tir 1 dén 20 nguyén tir cacbon, hodc nhém alkoxy
duoc thé boi cac nhom hitu co khéc.

Nhom alkyl tir R! dén R®bao gdm, vi du, nhém metyl, nhém etyl, hogc nhém
n-propyl. Nhém alkoxy bao goém, vi du, nhém metoxy, nhém etoxy, nhém propoxy,
nhém butoxy, hodc nhém pentyloxy. Nhom alkenyl bao gbm, vi du, nhém vinyl, nhc')m.
acryloxypropyl, hodc nhém metacryloxypropyl. Nhém aryl bao gom, vi dy, nhém
phenyl, nhém tolyl, hoac nhém naphtyl. Nhéom axyl bao gdm, vi du, nhém axetyl.
Theo quan diém vé tinh héa hoi ctia hop chit va kha ning phan tng cta su dime hoa
cam quang, tir R! dén R® t6t hon 1a cac hydro hodc cac nhom hitu co ¢6 tir 1 dén 6
nguyén tir cacbon, va R!, R%, R, va R® 6t hon nita 14 c4c hydro.

Nhém thé, ma c6 nhém alkoxy duoc thé trong R® va R!°, bao gdm, vi du,
nhom alkoxy hodc nhom axyl. Trong truong hop nay, nhém alkoxy bao gbm, vi du,
nhém metoxy, nhém etoxy, nhom propoxy, nhém butoxy, nhém pentyloxy, nhom
metoxyetoxy, nhdm 1-metoxy-2-propoxy, hodc nhém axytyl-2-propoxy, va t6t hon 1a
nhoém propoxy hodc nhom butoxy theo quan diém vé do hoa tan cua hop chit va phan
g bién d6i mau tir tir bing su dime héa cam quang.

Ham luong chit 1am nhay trong ché phdm nhua cam quang t6t hon 14 nam
trong khoang tir 0,001 dén 5 theo khdi lugng, va t6t hon nira 1a ndm trong khoang tir
0,005 dén 1 phan theo khoi luwong, d6i v6i 100 phan theo khéi lugng ctia nhwa tan
trong kiém (B) ¢6 nhém tich axit dé tao ra hiéu qua lam nhay du khi phoi sing tac
nhén tao axit cam quang voi anh sang, va thu duoc do phan gidi cao hon ma khong
anh huéng dén su tiép xtc gifta céc hat din dién min.

(Chat tao mau va/hodc thude nhudm co su hép thu nam trong ving 4nh sdng nhin

thiy)
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Ché phim nhua cam quang theo sang ché co thé bao gdm chét tao mau
va/hoic thude nhudm (X) ¢o su hép thu nam trong vung anh sang nhin théy mién 1a
khong anh hudng dén su tiép xtc va su néng chay gitfa cac hat dan dién min. Bao
gdm ca chét tao mau va/hodc thudc nhuém ¢ su hdp thu nim trong ving 4nh sang
nhin thdy trong ché phdm nhua cam quang cho phép ngin su phan xa ctia 4nh sang
nhin thiy ctia mau dan dién sau budc sau sdy.

Chét tao mau c6 su hip thu trong ving anh sang nhin thiy bao gom, vi du chét
tao mau géc lactam, chit tao mau géc perylen, chét tao mau géc ptaloxyanin, chét tao
mau gdc isoisoindolin, chdt tao mau gbc diaminoantraquinon, chit tao mau gbe
dioxanzin, chit tao mau géc indanthron, cacbon den, hodc chit tao mau vé co.

Chét tao mau xanh bao gém, vi du, Bot mau xanh C.I. (C.I. Pigment Blue sau
day goi la “PB”) 15, PB15:1, PB15:2, PB15:3, PB15:4, PB15:5, PB15:6, PB16, hoic
PB60. chit tao mau tim bao gdm, vi dy, B6t mau tim C.I. (C.I. Pigment Violet sau day
goi 1a "PV") 19, PV23, hodc PV37. chit tao mau dé bao gdm, vi du, Bot mau do C.1.
(C.I. Pigment Red sau day goi 1a "PR") 149, PR166, PR177, PR179, PR209, hoac
PR254. chit tao mau xanh 14 cdy bao gém, vi du, Bot mau xanh 14 cdy C.I. (C.IL.
Pigment Green sau day goi 1a "PG") 7, PG36, hoic PG58. chit tao mau vang bao gdm,
vi du, Bot mau vang C.I. (C.I. Pigment Yellow sau day goi 1a "PY") 150, PY138,
PY139, hodc PY185. chit tao mau den bao gém, vi du, mudi 16 nhu HCF, MCF, LFF,
RCF, SAF, ISAF, HAF, XCF, FEF, GPF, hoac SRF; mu¢i than nhiét nhu FT hodc
MT; cacbon den nhu bd héng mang hoic axetylen den, hodc chét tao mau gc lactam
(vi du, “Irgaphor” (nhin hiéu da dang ky) Black SO100CF; dugc san xuat boi BASF).
Trong do, t6t hon 1a cacbon den wu viét vé su chiu nhiét, chiu 4nh sang, va tinh hép
thu 4nh sang nhin thiy theo quan diém vé tinh din dién va tinh phan tan, va tot hon
nita 1a muoi 16 hodc chét tao mau gbe lactam.

Cacbon den bao g@)m, vidu, MA77, 7, 8,11, 100, 100R, 100S, 230, 220, hoac
14 (tét ca duge san xuét boi Mitsubishi Chemical Corporation), #52, 47, 45, 45L, 44,
40, 33, 32, 30, 25, 20, 10, 5, 95, 85, hodc 260 (tat ca dugc san xuit béi Mitsubishi
Chemical Corporation), Special Black100, 250, 350, hoac 550 (tét ca dugc san xuét
boi Evonik Degussa Co., Ltd.), hodac Printex95, 90, 55, 45, 40, P, 60, L6, L, 300, 30,
ES23, 9, ES22, 35, 25, 200, A, va cacbon den G t6t hon 1a MA77, 7, 8, 11, 100, 100R,
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1008, 230, 220, hodc 14, hodc Special Black100, 250, 350, hoac 550, mdi loai ¢o tri
s6 pH 13 4 hoc thap hon. Tri sé pH cua cacbon den c6 thé duoc do theo JIS K5101.

Luong chét tao mau c6 su hép thu nam trong vung anh sang nhin théy duoc
bd sung vao ché phim nhya cam quang tot hon 1a nim trong khoang tir 2 dén 30 phan
theo khéi luong ddi v6i 100 phin theo khéi luong cua nhua tan trong kiém (B) c6
nhém téch axit.

Thubc nhudm c6 su hip thu ndm trong ving 4nh sang nhin thdy bao gdm, vi
du, thudc nhudm géc feroxen, thudc nhudm géc florenon, thuéc nhuém géc perylen,
thudc nhudm gbc triphenylmetan, thudc nhudm gbc cumarin, thudc nhudm gbe
diphenylamin, thudc nhuém gbc quinacridon, thuéc nhuém gdc quinophtalon, thube
nhudm gdc phtaloxyanin, hodc thudc nhudém gbc xanten. Tt hon Ia thudc nhudém den
wu viét vé su chiu nhiét, chiu 4nh séng, va tinh hip thu anh sang nhin thdy, va tt hon
la VALIFAST Black 1888, VALIFAST Black 3830, NUBIAN Black PA-2802, hoac
OIL Black 860.

Luong thudc nhudém c6 su hép thu ndm trong vung 4nh sang nhin théy duoc
bd sung vao ché phim nhua cam quang tSt hon 12 nim trong khoang tir 2 dén 40 phan
theo khdi luong dbi v6i 100 phan theo khéi lwong ctia nhua tan trong kiém (B) ¢6
nhém tach axit.

(Céc thanh phan khac)

Ché phim nhua cam quang theo sang ché c6 thé bao gdm acrylic monome
hoic acrylic polyme khac c6 nhém tich axit theo quan diém vé su diéu chinh tinh cam
quang va su cai thién kha nang xt Iy mau, mién 1a khéng anh huéng dén su tiép xuic
va su néng chay giita cac hat dan dién min.

Acrylic monome bao gdm, vi du, trimetylolpropan tri(met)acrylat,
pentaerythritol tri(met)acrylat, pentaerythritol penta(met)acrylat, pentaerythritol
tetra(met)acrylat, dipentaerythritol —hexa(met)acrylat, hoac  dipentaerythritol
penta(met)acrylat, hodc alkyl dugc cai bién, alkyl ete duoc cai bién, hodc alkyl este
duoc cai bién monome cua ching.

. Acrylic polyme khac c6 nhom tach axit bao gdém, vi du, SIRIUS-501 (dugc
san xudt boi OSAKA ORGANIC CHEMICAL INDUSTRY LTD.) ma la acrylat da

chttc bao gdom cau tric dendrime.

-18-



30369

Néu can thiét, ché pham nhua cam quang theo sing ché ¢6 thé con bao gdm
chét cai thién do dinh, chit hoat dong bé mit, hodc chit trc ché polyme hoa.

Chét cai thién do dinh bao gdm, vi du, chit lién két silan nhu hop chét
vinyltrimetoxysilan, vinyltrietoxysilan, vinyltris(2-metoxyethoxy)silan,
N-(2-aminoetyl)-3-aminopropylmetyldimetoxysilan,
N-(2-aminoetyl)-3-aminopropyltrimetoxysilan, 3-aminopropyltrietoxysilan,
3-glyxidoxypropyltrimetoxysilan, 3-glyxidoxypropylmetyldimetoxysilan,
2-(3,4-epoxyxyclohexyl)etyltrimetoxysilan, 3-clopropylmetyldimetoxysilan,
3-clopropyltrimetoxysilan, 3-metacryloxypropyltrimetoxysilan, hoéc
3-mercaptopropyltrimetoxysilan.

Chét hoat dong bé mit bao gém, vi du, chéit hoat dong bé mat anion nhu
ammoni lauryl sulfat hodc polyoxyetylen alkyl ete sulfat trietanolamin; chét hoat dong
bé mat nhu stearylamin axetat hodc lauryltrimetylammoni clorua; chét hoat dong bé
mat ludng tinh nhu lauryldimetylamin oxit hodc lauryl
carboxymetylhydroxyetylimidazol betain; chit hoat dong bé mat khong ion nhu
polyoxyetylen lauryl ete, polyoxyetylen stearyl ete, hodc sorbitan monostearat; va chat
hoat dong bé mit gde florin hodc chat hoat dong bé mat gde silic.

Luong chét hoat dong bé mit dugc bd sung vao ché phém nhua cam quang tbt
hon 12 ndm trong khoang tir 0,001 dén 10% theo khdi luong, va t6t hon nita 1a nam
trong khoang tir 0,01 dén 1% theo khéi lwgng, dbi voi tong ché pham dé thu dwoc kha
nang phu thoa man, va tinh dong nhit bé mit cua bé mit mang phu. Luong bd sung
nhé hon 0,001% theo khéi lwong c6 thé din dén khong di kha nang phi va hidu qué
vé tinh ddng déu bé mat cia mang phi. Luong bd sung 16n hon 10% theo khéi lugng
6 thé dan dén cac sai x6t xay ra trén mang phu nhu tinh thAm va 16m, va su két tu cta
cac hat. 7

Chét tic ché polyme héa bao gom, vi du, gbc hydroquinon, gbc catechol, goc
phosphorus, gbc sulfur, gbc amin, hop chat gdc phenol khong tu do. Trong do, t6t hon
1a hop chat gbc hydroquinon hoic gbc catechin, ma khong ngin tinh tan trong dung
mdi va tinh 6n dinh phin tin cta chit tao mau, va t6t hon nita 1a hydroquinon,
tert-butylhydroquinon, 2,5-bis(1,1,3,3-tetrametylbutyl)hydroquinon,
2,5-bis(1,1-dimetylbutyl)hydroquinon, catechol, hodc tert-butyl catechol.
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(Phuong phap san xuit ché phim nhya cam quang)

Ché phdm nhya cam quang theo sang ché ¢6 thé dugc san xuét bang cach truc
tiép phén tan cac hat dan dién min trong dung dich nhwa st dung thiét bi phan tan.
Tuy nhién, do khé phan tin cic hat dn dién ddng déu, tot hon 1a san xuat bang cach
st dung phuong phap ma trong dé cac hat dan dién min dugc phan tan trude trong
dung méi hitu co su dung chét phéan tan, va sau d6 chét 16ng phan tan dugc tron véi
dung dich chira monome, polyme, chét cai thién do dinh, chit hoat dong bé mit, va
chét e ché su polyme héa. Pé ngin 16p phu bé mit khoi bi hu hai, chat 1éng phan tin
cla cac hat bac min ma bé mat cta ching dugc phu tdt hon 1a duoc phan tan su dung
thiét bi phan tan nhe hodc thiét bj phan tan it méi trudng moi truong, va tot hon nita 14
thiét bi phan tan it moi trudong. Chét 16ng phan tén ctia cac hat bac min ma bé mat cla
ching dugc phu c6 thé duoc diéu ché, vi du, béng cach phan tan céc hat bac min trong
dung mdi hiru co st dung thiét bi phan tan nhur thiét bi phan tin nhe NANO GETTER
hogc thiét bi NANOMIZER it méi trudng, 4p suét cao va phun kiéu lam u6t. Phuong
phép phan tan, sit dung thiét bi nghién hinh ciu, thiét bi nghién cat, thiét bi nghién ba
cudn, hodc thiét bi nghién dap tbc do cao, cb thé 1am hu hai 16p phu bé mét cua cac
hat bac min, do dé thtc déy su néng chay gifra cac hat bac min.

(Phuong phap san xuit mau dan dién)

Tiép theo, sang ché s& md ta phuuong phip san xuat miu din dién bang
phuong phap quang khic sir dung ché phdm nhura cim quang theo sang ché.

Phuong phép san xuit mAu din dién theo sang ché dugc thuc hién bang cach
xtr Iy bao gdbm budc pha khi phit ché phidm nhwa cam quang theo sang ché 1én bé mat
ctia nén; bude trude siy dé 1am khoé nén duoc phi; bude dua nén dwoe phu ra phoi
sang va hién anh dé tao ra mau (budc phoi sang, bude hién anh); va bude sau sdy sau
khi sdy mau. ‘

Nén dugc str dung trong budc phu bao g@)m, vi du, lat silic, nén gém, hodc nén
hitu co. Nén gbm bao gém, vi du, nén thuy tinh nhu thay tinh natri cacbonat, thity tinh
khong chira kiém, thiy tinh borosilicat, hodc thily tinh thach anh, nén nhém, nén
nhoém nitrat hoa, hodc nén silic cacbua. Nén hitu co bao gém, vi du, nén epoxy, nén
nhwa polyeterimit, nén nhua polyeteketon, nén nhwa gbc polysulfon, mang polyimit,

hodc mang polyeste.
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Phuong phap phu ché phim nhua cam quang theo sdng ché trén bé mit cta
nén bao gdm, vi dy, budc phit st dung thiét bi quay phti mang, thiét bi phi 16t thanh,
thiét bi ph tron, thiét bi phu cudn, thiét bi phii dang khuon duc, thiét bi phu dang can,
hoéc thiét bi phu dang mét khum, phu [udi, phu phun, hodc phu nhung.

Phuong phap 1am khé theo bude trudce sdy bao gom, vi du, phuong phap 1am
kho st dung tAm nong, thiét bi lam kho khong khi néng (10 diéu nhiét), 1am kho dudi

~&p sut giam, 1am kho chan khong, hozc 1am kho bang cach buc xa hong ngoai.

Nhiét do va thoi gian trude sy co thé duoc xéc dinh thich hop theo ché pham
nhya cam quang, va d¢ day mang ctia mang phd duoc lam kho, va bude lam nong
duoc thuc hién t6t hon 1a & nhiét d6 nim trong khoang tir 50 dén 150°C trong thoi
gian tir 10gidy dén 30 phut.

Tét hon 12 st dung 1am néng bang tAm néng hozc thiét bi 1am kho khong khi
néng (16 diéu nhiét), két hop vai lam kho dudi ap suat giam do dung méi c6 thé bi loai
b6 bang cach 1am kho trong khi ngin su luu hoa nhiét ctia nhwa dugc chira trong mang
pht. Ap suét sau cing khi 1am kho dudi ap sudt giam tét hon 14 ndm trong khoang tir
10 d&én 200Pa, va t6t hon nira 12 nim trong khoang tir 30 dén 100Pa.

Ngudn 4nh sang duoc sit dung trong budc phoi sang tot hon 1a dong j, dong i,
dong h, hodc dong g cua dén thuy ngan.

Nén kiém duogc st dung trong dung dich hién anh kiém trong budc hién anh
bao gém, kiém hitu co, vi dy, kiém v6 co nhu natri hydroxit, kali hydroxit, natri
cacbonat, kali cacbonat, natri silicat, natri metasilicat, hodc dung dich amoniac; cac
amin so cdp nhu etylamin hodc n-propylamin; cac amin thir cép nhu dietylamin hozc
di-n-propylamin; cac amin bac 3 nhu ftrietylamin hodc metyldietylamin;
tetraalkylammoni hydroxit nhu tetrametylammoni hydroxit (TMAH); cac mudi
ammoni bidc 4 nhu colin; cac amin rugu nhu trietanolamin, dietanolamin,
monoetanolamin, dimetylaminoetanol, hodc dimetylaminoetanol; hoac xyclic amin
nhu pyrrol, piperidin, 1,8-diazabixyclo[5,4,0]-7-undexen,
1,5-diazabixyclo[4,3,0]-5-nonan, hoac morpholin. Dung méi hitu co tan trong nudc
nhu etanol, y-butyrolacton, dimetylformamit, hodc N-metyl-2-pyrrolidon c6 thé duoc
bd sung thich hop vao kiém hitu co nay.

Pé thu duoc mAu dan dién thoa man hon nita, con tét hon 14 bd sung thém tir
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0,0l dén 1% theo khéi luong chit hoat dong bé mit nhu chit hoat dong bé mat khong
jon vao dung dich hién anh kiém nay.

Phuong phép lam khé theo budc sau siy bao gdm phuong phéap lam kho
trong tu nhu trong cac budc trude say. Ap suét, nhiét d9, va thoi gian sau sdy c6 thé
duoc xé4c dinh thich hop theo ché phdm nhya cam quang, va do diy mang ctia mang
phu dugce lam kho, va bude lam nong duoc thuc hién tdt hon 1a trong khong khi &
nhiét 46 ndm trong khoang tir 10 dén 300°C trong thdi gian tir 5 phiit dén 120 phut.

Néu mau din dién dugce tao ra trén nén & dang kiéu ludi, ¢6 thé str dung lam
day dan dién trong sudt & trong bang hién thi nhu bang diéu khién cham, tinh thé long
hodc EL hitu co, hoac chi tiét nhu dau day co thé mang duogc.
| Do mAu dan dién khong thé trong sudt, ddy dugc nhin thay boi ngudi st dung
néu miu ¢6 chidu rong 16n. Do d6, chidu rong ciia mau dan dién tot hon 13 5 pm hodc
nho hon.

Vi du thyc hi¢n sing ché

Céc vi du theo sang ché s& dugc mo ta dudi day. Thir nhat vat liéu duge su
dung trong céc vi du hodc vi du so sanh sé dugc mo ta.

(A) Cac hat dan dién min ma bé mit cla chung dugc phu béng cacbon nguyén
tt va/hodc hop chat cacbon _
(A-1) Cac hat bac min ma trong do6 16p phu cacbon bé mit c6 do day trung binh la
1nm va dudng kinh hat 1a 40nm (duoc san xut béi Nisshin Engineering Inc.)

(A-2) Céc hat bac min ma trong d6 16p pht cacbon bé mit ¢6 do day trung binh 1a
3nm va dudng kinh hat 1a 60nm (duoc san xuét boi Nisshin Engineering Inc.)

(A-3) Cac hat bac min ma trong d6 16p phu cacbon bé mit c6 do day trung binh la
10nm va duong kinh hat 1a 100nm (duoc san xuat béi Nisshin Engineering Inc.)

(A-4) Cac hat bac min ma trong d6 16p phu cacbon bé mit c6 do day trung binh la
0,5nm va duong kinh hat 1a 50nm (dugc san xuét boi Nisshin Engineering Inc.)

(A-5) Céac hat bac min ma trong d6 1&p phu eacbon bé mit c6 do day trung binh la
0,2nm va duong kinh hat 13 40nm (dugc san xuat boi Nisshin Engineering Inc.)

(A-6) Cac hat bac min NB-01 (Lot. 2011-10; duogc san xuét boi NaBond)

(A-7) Céc hat bac min ma trong d6 16p phu cacbon bé mit c6 do day trung binh la

30nm va dudng kinh hat 1a 80nm (duoc san xuat boi Nisshin Engineering Inc.)
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(C) Téac nhan phéan tan
(C-1) DISPERBYK140 (dugc san xudt boi BYK Japan KK) (tri s6 amin: 146
mgKOH/g)
(C-2) DISPERBYK21116 (duogc san xuit boi BYK Japan KK) (tri s6 amin: 73
mgKOH/g).

Dung méi (E)
(E-1) PGMEA: axtat ete monometyl glycol propylen
(E-2) DAA: diaxeton alcol
Diéu ché hé phan tan hat dan dién min
Diéu ché hé phén tan hat bac min (A-1-1)

Dua vao xu ly khqu trdn, 80,00g hat bac min (A-1), 4,06g tac nhan phan tan
(C-1), va 196,14g dung méi (E-1) sit dung thiét bi dong nhat & téc do 1200 rpm trong
thoi gian 30 phut, va dung dich duoc khudy tron duge phan tan st dung thiét bi phan
tan kiéu nghién dugc nap céc hat ziricon oxit dé thu duoc hé phan tan hat bac (A-1-1).
Diéu ché hé phan tan hat bac min (A-1-2)

Dua vao xu Iy khudy tron, 75,00g hat bac min (A-1), 3,82g tic nhan phan tan
(C-1), va 183,91g dung mbi (E-1) sit dung thiét bi dong nhét & tbc do 1200 rpm trong
thoi gian 30 phut, va dung dich dugc khudy tron dugce phan tan sit dung thiét bi phan
tan kiéu nghién dugc nap céc hat ziricon oxit dé thu duoc hé phan tan hat bac (A-1-2).
Diéu ché hé phan tan hat bac min (A-1-3)

Dua vao xir Iy khudy tron, 85,00 hat bac min (A-1), 4,3g tic nhan phan tan
(C-1), va 208,4g dung moi (E-1) st dung thiét bi dong nhit & tbc d6 1200 rpm trong
thoi gian 30 phut, va dung dich dugc khudy tron duoc phan tan s dung thiét bi phan
tan kiéu nghién dugc nap céc hat ziricon oxit dé thu duoc hé phan tan hat bac (A-1-3).
Diéu ché hé phén tan hat bac min (A-1-4)

Dua vao xu ly khuéy tron, 70,00g hat bac min (A-1), 3,34g tidc nhan phén tan
(C-1), va 171,13g dung mai (E-1) st dung thiét bj dong nhit & téc do 1200 rpm trong
thoi gian 30 phut, va dung dich duge khuéy tron duoc phan tan st dung thiét b phéan
tan kiéu nghién dugc nap céc hat ziricon oxit dé thu duoc hé phan tan hat bac (A-1-4).
Diéu ché hé phén tén hat bac min (A-1-5)

Dua vao xu ly khuéy tron, 88,00g hat bac min (A-1), 2,61g tdc nhan phén tdn
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(C-1), va 211,42g dung mdi (E-1) sir dung thiét bi dong nhét & tbe do 1200 rpm trong
thoi gian 30 phut, va dung dich dugc khudy tron dugc phan tin sir dung thiét bi phan
tan kidu nghién duogc nap cac hat ziricon oxit dé thu duoc hé phan tan hat bac (A-1-5).
Diéu ché hé phan tan hat bac min (A-1-6)

Dua vao xir Iy khudy tron, 65,00g hat bac min (A-1), 3,32g téc nhan phan tan
(C-1), va 159,41g dung mdi (E-1) sir dung thiét bi dong nhét & téc d6 1200 rpm trong
thoi gian 30 phut, va dung dich dugc khuéy tron dugc phan tan su dung thiét bi phan
tan kiéu nghién dugc nap cac hat ziricon oxit dé thu duogc hé phén tan hat bac (A-1-6).
Piéu ché hé phan tan hat bac min (A-1-7)

Pua vao xtr Iy khudy trén, 93,00g hat bac min (A-1), 2,61g téc nhan phan tan
(C-1), va 223,09g dung méi (E-1) st dung thiét bi ddng nhét & toc do 1200 rpm trong
thoi gian 30 phut, va dung dich dugc khudy tron dugc phan tan st dung thiét bi phan
tan kiéu nghién duogc nap cac hat ziricon oxit dé thu duoc hé phén tan hat bac (A-1-7).
Diéu ché hé phan tan hat bac min (A-2-1)

Xir 1y 80,00g hat bac min (A-2), 4,06g tac nhan phan tan (C-1), va 196,14¢g
dung mdi (E-1) theo cach tuong tu nhu hé phan tan hat bac min (A-1-1), tao ra h¢ hat
bac min (A-2-1).

Diéu ché hé phan tan hat bac min (A-3-1)

X 1y 80,00g hat bac min (A-3), 4,06g tac nhan phan tan (C-1), va 196,14¢g
dung mdi (E-1) theo cach tuong tu nhu hé phan tan hat bac min (A-1-1), tao ra h¢ hat
bac min (A-3-1).

Diéu ché hé phan tan hat bac min (A-4-1)

Xur Iy 80,00g hat bac min (A-4), 4,06g tac nhén phén tan (C-1), va 196,1g
dung moi (E-1) theo cach tuong tu nhu hé phan tan hat bac min (A-1-1), tao ra hé hat
bac min (A-4-1).

Diéu ché hé phan tan hat bac min (A-5-1)

X ly 80,00g hat bac min (A-5), 4,06g tdc nhan phan tan (C-1), va 196,1g
dung moi (E-1) theo cach twong tu nhu hé phén tan hat bac min (A-1-1), tao ra hé hat
bac min (A-5-1).

Diéu ché hé phan tan hat bac min (A-6-1)
Xir ly 80,00g hat bac min (A-6), 4,06g tac nhan phan tan (C-1), va 196,1g
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dung moi (E-1) theo cach twong ty nhu hé phan tan hat bac min (A-1-1), tao ra h¢ hat
bac min (A-6-1).
Diéu ché hé phén tan hat bac min (A-7-1)

Xu ly 80,00g hat bac min (A-7), 4,06g tac nhan phan tan (C-1), va 196,1g
dung méi (E-1) theo céch twong ty nhu hé phan tan hat bac min (A-1-1), tao ra h¢ hat
bac min (A-7-1).

Diéu ché hé phén tan hat bac min (A-1-8)

Dua vao xu ly khuéy tron, 80,00g hat bac min (A-1), 4,06g tdc nhan phéan tan
(C-1), va 196,14g dung moi (E-1) sir dung thiét bj ddng nhét & toc do 1200 rpm trong
thoi gian 30 phut, va dung dich dugc khudy trén dugc phan tan st dung thiét bi phan
tan nhe NANO GETTER (Ashizawa Finetech Ltd.) thu dugc hé hat bac (A-1-8).

Diéu ché hé phén tan hat bac min (A-1-9)

Dua vao xu ly khuéy tron, 75,00g hat bac min (A-1), 3,82g tic nhin phan tan
(C-1), va 183,91g dung mdi (E-1) sit dung thiét bi ddng nhét & toc o 1200 rpm trong
thoi gian 30 phit, va dung dich khudy tron dwgc phan tin st dung thiét bi
NANOMIZER (NANOMIZER Inc.) it méi truong, ap suét cao va phun kiéu lam w6t
thu dugc hé hat bac (A-1-9).

Diéu ché hé phan tan hat bac min (A-2-2)

Xt 1y 80,00g hat bac min (A-2), 4,06g tdc nhan phan tan (C-2), va 196,14g
dung mdi (E-1) theo cach twong tu nhu hé phan tan hat bac min (A-1-8), tao ra h¢ hat
bac min (A-2-2).

Diéu ché hé phén tan hat bac min (A-2-3)

Xur ly 70g hat bac min (A-2), 3,34g tac nhan phén tan (C-2), va 171,13g dung
mdi (E-2) theo cach tuong ty nhu hé phan tan hat bac min (A-1-9), tao ra hé hat bac
min (A-2-3).

Diéu ché hé phan tan hat bac min (A-4-2)

Xt ly 88,00g hat bac min (A-2), 2,61g tac nhan phan tan (C-2), va 211,42¢
Vdung mdi (E-2) theo cach tuwong tu nhu hé phén tan hat bac min (A-1-8), tao ra h¢ hat
bac min (A-4-2).
Diéu ché hé phén tan hat bac min (A-4-3)

Xu 1y 65,00g hat bac min (A-4), 3,32g tac nhan phén tan (C-1), va 159.41¢g
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dung moi (E-1) theo cach twong tu nhu hé phan tan hat bac min (A-1-9), tao ra h¢ hat
‘bac min (A-4-3).
Didu ché hé phan tan hat bac min (A-5-2)

Xir Iy 80,00g hat bac min (A-5), 4,06g tac nhan phan tan (C-1), va 196,14g
dung moi (E-1) theo cach twong tu nhu hé phén tan hat bac min (A-1-8), tao ra h¢ hat
bac min (A-5-2).

Piéu ché hé phén tan hat bac min (A-5-3)

X Iy 75,00g hat bac min (A-5), 3,82g tdc nhan phan tan (C-1), va 183,91g
dung méi (E-2) theo cach tuong tuy nhu hé phan tan hat bac min (A-1-9), tao ra h¢ hat
bac min (A-5-3).

Céac ché phém ctia hé phan tan hat bac min twong tmg do d6 duogc tao ra tap

hop trén Bang 1 va Bang 2.
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Nhua tan trong kiém (B)
Téng hop dung dich nhuya tan trong kiém chira nhém téch axit (B-1)

Nap 2g 2,2’-azobis(isobutyronitril) va 50g propylen glycol metyl ete axetat
(PGMEA) vao binh 500ml. Sau d6, nap 23,26g metacylic axit, 31,46g benzyl
metacrylat, va 32,80g dixyclopentanyl metacrylat, tiép theo khudy & nhiét do trong
phong moét 1ac. Binh duge lam sach k§ v6i nito bang cach tao bot, sau d6 lam néng &
nhiét d6 70°C trong thdi gian 5 gid trong khi khudy. Bb sung 12,69g glyxdyl
metacrylat, 1g dimetylbenzylamin, 0,2g p-metoxyphenol, va 100g PGMEA do d6 thu
dugc hé dung dich, sau d6 lam nong & nhiét d6 90°C trong thoi gian 4 gid trong khi
khudy thu dugc hé dung dich nhua acrylic (B-1). B6 sung PGMEA sao cho nong do
thanh phan rén dat 40% theo khdi lugng do d6 thu dugc hé dung dich nhua acrylic
(B-1). Nhya acrylic (B-1) c6 trong lugng phan tir trung binh khéi 1a 24000.

Téng hop dung dich nhua tan trong kiém chira nhém tach axit (B-2)

Nap 2g 2.2’-azobis(isobutyronitril) va 50g propylen glycol metyl ete axetat
(PGMEA) vao binh 500ml. Sau d6, nap 21,92g metacylic axit, 29,90g benzyl
metacrylat, va 31,18g dixyclopentanyl metacrylat, tiép theo khudy & nhiét do trong
phong mot lac. Binh dugc 1am sach k§ véi nito bang cach tao bot, sau d6 lam néng &
nhiét do6 70°C trong thoi gian 5 gio trong khi khudy. B6 sung 17,00g
4-(glyxdyloxy)butyl acrylat, 1g dimetylbenzylamin, 0,2g p-metoxyphenol, va 100g
PGMEA do d6 thu dugc hé dung dich, sau d6 lam nong & nhiét do 90°C trong thoi
gian 4 gio trong khi khudy thu dugc hé dung dich nhya acrylic (B-2). Bé sung
PGMEA sao cho néng d6 thanh phén ran dat 40% theo khéi luong do do6 thu duoc hé
dung dich nhya acrylic (B-2). Nhya acrylic (B-2) ¢6 trong luong phén tir trung binh
khéi 1a 23000.

Téng hop dung dich nhua tan trong kiém chita nhém tach axit (B-3) (nhiéu
nhom tach axit-1)

Nap 2g 2.,2’-azobis(isobutyronitril) va 50g propylen glycol metyl ete axetat
(PGMEA) vao binh 500ml. Sau d6, nap 23,26g metacylic axit, 69,12g benzyl
metacrylat, va 48,65g dixyclopentanyl metacrylat, tiép theo khudy & nhiét do trong

phong mét lac. Binh dugc lam sach k§ véi nito bang cach tao bot, sau d6 1am néng &
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nhiét @6 70°C trong thoi gian 5 gio trong khi khudy. B6 sung 10,48g glyxdyl
metacrylat, 1g dimetylbenzylamin, 0,2g p-metoxyphenol, va 100g PGMEA do d6 thu
dugc hé dung dich, sau d6 1am nong & nhiét 4o 90°C trong thoi gian 4 gio trong khi
khudy thu duoc hé dung dich nhwa acrylic (B-3). B& sung PGMEA sao cho néng do
thanh phan rén dat 40% theo khéi lugng do d6 thu duge hé dung dich nhua acrylic
(B-3). Nhua acrylic (B-3) ¢6 trong luong phan tir trung binh khéi 12 22000.

Tdng hop dung dich nhya tan trong kiém chira nhém tach axit (B-4) (nhiéu nhém tach
axit-2)

Nap 2g 2,2’-azobis(isobutyronitril) va 50g propylen glycol metyl ete axetat
(PGMEA) vao binh 500ml. Sau d6, nap 6,68g metacylic axit, 109,65g benzyl
metacrylat, va 17,1g dixyclopentanyl metacrylat, tiép theo khudy ¢ nhiét do trong
phong mot lac. Binh dugc 1am sach k§ véi nito béng cach tao bot, sau d6 lam néng &
nhiét d6 70°C trong thoi gian 5 gio trong khi khudy. B6 sung 5,51g glyxdyl
metacrylat, 1g dimetylbenzylamin, 0,2g p-metoxyphenol, va 100g PGMEA do d6 thu
duoc hé dung dich, sau d6 lam néng & nhiét do 90°C trong thoi gian 4 gio trong khi
khudy thu duoc hé dung dich nhua acrylic (B-4). B6 sung PGMEA sao cho nong do
thanh phan ran dat 40% theo khéi lugng do d6 thu duge hé dung dich nhya acrylic
(B-4). Nhua acrylic (B-4) c¢6 trong luong phan tir trung binh khéi 12 22000.

Téng hop dung dich nhya tan trong kiém chira nhom tach axit (B-5) (it nhém tach axit
hon)

Nap 2g 2,2’-azobis(isobutyronitril) va 50g PGMEA vao binh 500ml. Sau do,
nap 15,69g metacylic axit, 9,16g benzyl metacrylat, va 48,65g dixyclopentanyl
metacrylat, tiép theo khudy & nhiét do trong phong mét lic. Binh duge lam sach k¥
v6i nito bang cach tao bot, sau d6 lam néng & nhiét do 70°C trong thoi gian 5 gio
trong khi khudy. B6 sung 10,46g glyxdyl metacrylat, 1g dimetylbenzylamin, 0,2¢g
p-metoxyphenol, va 100g PGMEA do d6 thu dugc hé dung dich, sau d6 lam néng &
nhiét do 90°C trong thoi gian 4 gior trong khi khudy thu duoc hé dung dich nhua
acrylic (B-5). B6 sung PGMEA sao cho ndng d6 thanh phan ran dat 40% theo Kkhéi
luong do do6 thu duge hé dung dich nhua acrylic (B-5). Nhua acrylic (B-5) co trong
lwong phén tir trung binh khéi 14 25000.

Téng hop dung dich nhua tan trong kiém chita nhém tach axit (B-6)

-30-



30369

Nap 2g 2,2’-azobis(isobutyronitril) va 50g propylen glycol metyl ete axetat
(PGMEA) vao binh 500ml. Sau do6, nap 23,26g metacylic axit, 25,6g tert-butyl
metacrylat, va 32,80g dixyclopentanyl metacrylat, tiép theo khudy & nhiét do trong
phong mot Iuc. Binh duoc lam sach k§ véi nito bé‘lng cach tao bot, sau d6 lam néng &
nhiét do 70°C trong thoi gian 5 gio trong khi khudy. B sung 12,69g glyxdyl
metacrylat, 1g dimetylbenzylamin, 0,2g p-metoxyphenol, va 100g PGMEA do d6 thu
dugc hé dung dich, sau d6 lam néng & nhiét d6 90°C trong thoi gian 4 gid trong khi
khudy thu duoc hé dung dich nhua acrylic (B-6). Bb sung PGMEA sao cho ndng do
thanh phin rén dat 40% theo khdi lugng do d6 thu dugc hé dung dich nhua acrylic
(B-6). Nhua acrylic (B-6) c6 trong lugng phan tr trung binh khéi 14 24000.

Téng hop hé dung dich nhya tan trong kiém (B-7) ma c¢6 nhém c6 thé polyme hoéa gbe
va khéng c¢6 nhom tach axit (khong c6 nhom tach axit)

Nap 2g 2,2’-azobis(isobutyronitril) va 50g PGMEA vao binh 500ml. Sau do,
nap 15,69g metacylic axit, 37,45¢g styren, va 46,86g dixyclopentanyl metacrylat, tiép
theo khudy & nhiét do trong phong mot lic. Binh dugc 1am sach k§ véi nito bang cach
tao bot, sau do lam noéng & nhiét do 70°C trong thoi gian 5 gio trong khi khuéy. B6
sung 10,46g glyxdyl metacrylat, 1g dimetylbenzylamin, 0,2g p-metoxyphenol, va
100g PGMEA do d6 thu dugc hé dung dich, sau d6 lam néng & nhiét do 90°C trong
thoi gian 4 gid trong khi khudy thu dwgc hé dung dich nhwa acrylic (B-7). B6 sung
PGMEA sao cho ndng d6 thanh phan ran dat 40% theo khéi lugng do d6 thu dugc hé
dung dich nhua acrylic (B-7). Nhua acrylic (B-7) c6 trong luong phén tir trung binh
khéi 1a 25000.

Téng hop dung dich nhua tan trong kiém chita nhém tach axit (B-8) (it nhém tach axit
hon)

Nap 2g 2,2’-azobis(isobutyronitril) va 50g PGMEA vao binh 500ml. Sau do,
nap 15,69g metacylic axit, 3,88g benzyl metacrylat, va 48,65g dixyclopentanyl
metacrylat, tiép theo khuéy & nhiét d6 trong phong mot lic. Binh dugc lam sach k§
v6i nito bang cach tao bot, sau d6 1am néng & nhiét do 70°C trong thoi gian 5 gio
trong khi khudy. B6 sung 10,46g glyxdyl metacrylat, 1g dimetylbenzylamin, 0,2g
p-metoxyphenol, va 100g PGMEA do dé thu dugc hé dung dich, sau d6 lam néng &
nhiét @& 90°C trong thoi gian 4 gio trong khi khuéy thu dugc hé dung dich nhua
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acrylic (B-8). B6 sung PGMEA sao cho nong do thanh phin rén dat 40% theo khdi
luong do d6 thu dugc hé dung dich nhua acrylic (B-8). Nhua acrylic (B-8) cé trong
lwong phan tir trung binh khéi 1a 25000. ,
Téng hop dung dich nhuya tan trong kiém chtta nhém tach axit (B-9) (nhiéu nhém tach
axit-3) A

Nap 2g 2,2’-azobis(isobutyronitril) va 100g propylen glycol metyl ete axetat
(PGMEA) vao binh 1000ml. Sau d6, nap 6,68g metacylic axit, 214,02g benzyl
metacrylat, Vé 17,1g dixyclopentanyl metacrylat, tiép theo khudy & nhiét do trong
phong mot luc. Binh duoc 1am sach k§ véi nito bang cach tao bot, sau d6 1am néng &
nhiét dd 70°C trong thdi gian 5 gio trong khi khudy. BS sung 5.51g glyxdyl
metacrylat, 1g dimetylbenzylamin, 0,2g p-metoxyphenol, va 100g PGMEA do d6 thu
duoc hé dung dich, sau d6 1am néng & nhiét d¢ 90°C trong thoi gian 4 gid trong khi
khudy thu dwoc hé dung dich nhua acrylic (B-9). B6 sung PGMEA sao cho noéng do
thanh phén ran dat 40% theo khéi lugng do do6 thu dugc hé dung dich nhua acrylic
(B-9). Nhua acrylic (B-9) ¢6 trong lwong phan i trung binh khéi 1a 22000.

Ché phdm cta cdc monome ciia nhya tan trong kiém twong tmg do d6 duoc

tong hop thé hién trén Bang 3.
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(D)Chét khoi mau polyme héa cdm quang
(D-1) Irgacure OXE02 (hop chét gbc este oxim; dugc san xuat boi BASF)

(F)(Téc nhan tao axit cam quang va/hodc Tac nhan tao axit nhd nhiét)
(F-1)Triphenylsulfon triflometanesulfonat (tdc nhan tao axit cdm quang gbc mubi oni,
duoc san xuit boi Tokyo Chemical Industry Co., Ltd.)

(F-2) SI-100(tac nhéan tao axit nho nhiét; duoc san xuét bdi SANSHIN CHEMICAL
INDUSTRY CO., LTD.) |

(G) Chét 1am nhay
(G-1) 9,10-Dietoxyantraxen, 9,10-Dipropoxyatraxen (DPA; duoc san xuat boi
Kawasaki Kasei Chemicals)

(H) Monome Acrylic
(H1-1) LIGHT acrylat PE-4A (duoc san xuit boi KYOEISHA CHEMICAL Co., Ltd.)

X) chit tao mau va‘hoic thuéc nhudém c6 su hép thu nam trong vung anh
sang nhin thay
(X-1-1) Hé phén tan chit tao mau

Dua 80g PG58 ("Fastogen" (nhén hiéu da dang ky) Green A110; duoc san
xuat boi DIC Corporation), 4,06g tac nhan phan tan (C-1), va 84,06g dung méi (E-2)
vao xu ly khudy tron sit dung thiét bi ddng nhit & tdc d6 1200 rpm trong thdi gian 30
phut, va dung dich dugc tron dugc phéan tan st dung thiét bi phéan tan kiéu nghién
duoc nap hat ziricon oxit thu dugc hé phan tdn xanh 14 cdy (X-1-1) chira thanh phan
ran 12 50% theo khoi luong (néng d6 chat tao mau: 47,59% theo khdi lugng).

(X-1-2) Hé phén tan chét tao mau

Dua 80g cacbon den MA100 (duong kinh hat: 24nm, dugc san xuét béi
Mitsubishi Chemical Corporation), 4,06g tac nhan phan tan (C-2), va 84,06g dung
mdi (E-2) vao xur 1y khudy tron sir dung thiét bi dong nhit ¢ téc d6 1200 rpm trong
thoi gian 30 phut, va dung dich duge trdén dugce phéan tan st dung thiét bi phén tan kiéu
nghién dugc nap hat ziricon oxit thu dugc hé phéan tan den (X-1-2) chira thanh phan
ran 12 50% theo khoi luong (néng d6 chit tao mau: 47,59% theo khdi luong).

(X-2-1) Dung dich thudc nhuém

Hoan tan 94,06 Plast Blue 8540 (FS Bluel502; dugc san xuit bdi Arimoto

Chemical Co., Ltd.) va 84,06 dung mdi (E-2) bang cach dua vao xtr Iy khudy tron st
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dung thiét bi ddng nhat & téc do 1200 rpm trong thoi gian 30 phut thu duge dung dich
thudc nhuém mau xanh da troi (X-2-1) chira thanh phan rén 1a 50% theo khéi lugng.
(X-2-2) Dung dich thuéc nhudém

Hoa tan 84,06 NUBIAN Black PA-2802 (dugc san xuaatgs boi Orient
Chemical Industries Co., Ltd.) va 84,06 dung mdi (E-2) bang cach dua vao xur Iy
khudy tron st dung thiét bi ddng nhit & tée do 1200 rpm trong thoi gian 30 phut thu
duoc dung dich thude nhudém mau den (X-2-2) chira thanh phdn rén 1a 50% theo khdi
lugng.

Céc phuong phap ddnh gia twong tmg s& duoc dé cap dudi day.

(Phuong phap danh gia dic tinh mau)

Phuong phép danh gia dic tinh mau s& dugc mo ta theo cach cta Vi du 1 1am
vi du. Thtr nhat, bd sung 23,25g dung méi (E-2) va 7,31 g dung mdi (E-1) vao hdn hop
thu duoc do trén 63,28 hé phan tan hat bac min (A-1-1) véi 4,40g cua 40% theo khdi
lugng hén hop nhua tan trong kiém (B-1), 0,41g chdt khoi mau polyme héa cam
quang (D-2), va 1,30g monome acrylic (H-1), tiép theo khudy dé tao ra muc 1.

Str dung thiét bi quay pht mang ("1H-360S (tén thuong mai)", duoc san xuét
bdi Mikasa Co., Ltd.) phti quay mdi muc trén nén thity tinh khong chira kiém (OA-10;
duoc san xuét boi Nippon Electric Glass Company, Limited) véi téc dd 500 rpm trong
thoi gian 10 gidy, tiép theo & toc do 1000 rpm trong thdi gian 4 gidy. Sir dung tAm
néng (SCW-636; duge san xuat boi DAINIPPON SCREEN MFG. CO.) dé lam trudc
sdy nén duoc phii & nhiét d6 90°C trong thoi gian 2 phut dé tao ra mang trude sy cé
do day 1a 1um. St dung PLA va dén thity ngan 4p sudt cuc cao lam ngudn anh sang,
mang trudc séy do do6 thu dugc dugc phoi sang nho mat na do xam dé do tinh nhay &
khe ho 1a 100pum. Sau do, su dung thiét bi hién anh tu dong (AD-2000; dugc san Xuét
badi Takizawa Sangyo Co., Ltd.), mang dugc hién anh nho voi sen v6i dung dich kali
hydroxit 0,045% theo khdi lugng ngdm nudc trong thoi gian 90 gidy, va sau dé duogc
rira voi nude trong thoi gian 30 gidy.

Sau khi phoi sing va hién anh, lugng phoi sang ma & miu khoang tréng va
dong Sum dugc phén gidi theo ty 1é chiéu rong 14 1:1 (sau ddy duoc goi 1a "luong phoi
sang tdi wu") duoc str dung lam tinh lam nhay. Luong phoi sang duoc do bang dung

cu do do roi dong 1. Luong du chét tao mau gifta cac mau céch theo hang S5pm trong
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luong phoi sang t6i uu ciing dugc x4c dinh, va sau d6 thyc hién viéc danh gia bac 3
(lwong du nay, lugng du it hon, khong c6 luong du).

C& mAu t6i thiéu trong luong phoi sang tdi wu sau khi hién anh duge do va
dugce xem la d§ phan giai.

" (Phuong phép dénh gi4 dién trd khéi)

Phu quay muc gidng nhr dwgc st dung trong danh gia dic tinh mau trén nén
thity tinh khong chtra kiém st dung thiét bi quay phu mang ("1H-360S (tén thuong
mai)", dugc san xuit boi Mikasa Co., Ltd.) ¢ tdc d6 quay 1a 500 rpm trong thoi gian
10 gidy, tiép theo quay & tdc do 1000 rpm trong thoi gian 4 gidy. Nén dugc phi lam
trude sdy st dung tAim néng & nhiét do 90°C trong thoi gian 2 phit dé tao ra mang
trude sdy c6 do day mang 1a 1um. Do d6 mang trude siy thu dugce duge phoi sdng st
dung PLA va dén thiy ngan 4p sudt siéu cao lam ngudn séng, qua mang che cim
quang c6 mau trong md hinh chit nhat (10mm x 15mm) & khe hé 100pum. Sau do, st
dung thiét bi hién anh tu doéng, mang duogc hién anh nho voi sen c6 dung dich kali
hydroxit 0,045% theo khdi lwong ngdm nudc trong thoi gian 90 gidy, va sau d6 duge
rira voi nude trong thoi gian 30 gidy. Mang dugc 1am sau sdy st dung 10 diéu nhiét
(“IHPS-222”; duoc san xuit bdi ESPEC CORP.) theo ba diéu kién sau day thu dugc
miu dé danh gi4 dién tré khoi.

(1) Trong khong khi ¢ nhiét d 230°C trong thoi gian 30 phut
(2) Trong khong khi ¢ nhiét d 250°C trong thoi gian 30 phut
(3) Trong khong khi & nhiét d§ 280°C trong thoi gian 30 phut

D4i v6i mau hinh chir nhat duge xur Iy nhu d& cap trén, dién tré bé mat ps
(Q/0) duoc do biang thiét bi do dién tré bé mat (Loresta FP; dugc san xuat boi
Mitsubishi Yuka Co., Ltd.) duoc nhan v6i do day mang t (cm) dugc do bang thiét bi
phén tich hinh dang d6 nham bé mat (SURFCOM 1400D; dugc san xuit bsi TOKYO
SEIMITSU CO., LTD.) do d6 tinh duoc tri s6 dién trd khéi (uQ-cm).

(Phuong phéap danh gia hé s6 phan xa)

Di v6i mau hinh chit nhat ciia nén duge dwa vao budce sau sdy trong khong
khi ¢ nhiét do 230°C trong thoi gian 30 phut trong sé nén duoc tao ra bang phuong
phép danh gi4 dién tré khéi, hé sé phan xa & 450nm duoc do theo kiéu SCI ciia phd
quang ké (CM-2600d; duoc san xuat béi Konica Minolta, Inc.)
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Vidul

B6 sung dung méi (E-2) (23,25g) va 7,31g dung mdi (E-1) vao hdn hop thu
duoc béng cach tron 63,28g h¢ phan tan hat bac tbt (A-1-1) v6i 4,40g nhya tan trong
kiém 40% theo khdi lwong (B-1), 0,41g chat khoi mau polyme héa cim quang (D-1),
va 1,30g monome acrylic (H-1), tiép theo khudy dé thu dugc muc 1. Ham luong hat
bac min so voi téng thanh phén ran ctia muc 1 12 80% theo khéi lugng.

Dic tinh méu va dién tré khéi dugc danh gia st dung muc 1 bang cac phuong
phap duogc dé cap trén. Két qua dénh gia duoc thé hién trén Bang 4 |
Vidu?2

B4 sung dung méi (E-2) (23,25g) va 7,31g dung moi (E-1) vao hén hop thu
duoc béng cach tron 63,28g hé phan tan hat bac tt (A-1-1) voi 4,40g nhya tan trong
kiém 40% theo khdi luong (B-2), 0,41g chét khoi mau polyme héa cam quang (D-2),
va 1,30g monome acrylic (H-2), tiép theo khudy dé thu duge muc 2. Ham lugng hat
bac min so voi téng thanh phén ran cua muc 2 1a 80% theo khéi luong. Theo cach nhu
Vi du 1, danh gia dac tinh mau va dién tré khoi.

Vidu3

B6 sung dung méi (E-2) (23,25g) va 7,31g dung moi (E-1) vao hdn hop thu
duge bang cach tron 63,28g hé phan tan hat bac tot (A-1-1) véi 4,40g nhya tan trong
kiém 40% theo khdi luong (B-3), 0,41g chit khoi mau polyme héa cam quang (D-1),
va 1,30g monome acrylic (H-1), tiép theo khudy dé thu duge muc 3. Ham luong hat
bac min so v6i tdng thanh phdn rén ciia muc 3 1a 80% theo khdi lwong. Theo cach nhu
Vi du 1, dénh gid dic tinh mau va dién tré khoi.

Vidu4

B6 sung dung méi (E-2) (23,25g) va 7,31g dung moi (E-1) vao hdn hop thu
duoc béng cach tron 63,28g hé phan tan hat bac tot (A-1-1) v6i 4,40g nhya tan trong
kiém 40% theo khdi luong (B-4), 0,41g chit khoi mau polyme héa cam quang (D-1),
va 1,30g monome acrylic (H-1), tiép theo khudy dé thu duoc muc 4. Ham luong hat
bac min so véi téng thanh phﬁn ran cua muc 4 1a 80% theo khdi luong. Theo cach nhu
Vi du 1, danh gia dac tinh mau va dién tré khdi.

Vidu5
B& sung dung méi (E-2) (23,25g) va 7,31g dung moi (E-1) vao hdn hop thu
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duoc bang cach tron 63,28¢ hé phan tan hat bac t6t (A-1-1) v6i 4,40g nhya tan trong
kidém 40% theo khdi lwong (B-5), 0,41g chat khoi mau polyme héa cim quang (D-1),
va 1,30g monome acrylic (H-1), tiép theo khudy dé thu dugc muc 5. Ham luong hat
bac min so vdi téng thanh phén ran cta muc 5 1a 80% theo khéi lugng. Theo cach nhu
Vi du 1, danh gia dic tinh mau va dién tré khoi.
Vidub6

B6 sung dung méi (E-2) (23,25g) va 7,31g dung mdi (E-1) vao hén hop thu
dugc béng cach tron 63,28g hé phan tan hat bac tbt (A-1-1) v6i 4,40g nhya tan trong
kiém 40% theo khdi luong (B-6), 0,41g chat khoi mau polyme héa cam quang (D-1),
va 1,30g monome acrylic (H-1), tiép theo khuéy dé thu duogc muc 6. Ham luong hat
bac min so v&i téng thanh phén ran ctia muc 6 1a 80% theo khéi lugng. Theo cach nhu
Vi du 1, dénh gi4 ddc tinh miu va dién tré khdi.
Vidu7

B4 sung dung mdi (E-2) (23,25g) va 7,31g dung mdi (E-1) vao hdn hop thu
duoc béng cach tron 63,28g h¢ phan tan hat bac tbt (A-2-1) v6i 4,40g nhua tan trong
kidm 40% theo khdi lwong (B-1), 0,41g chét khoi mau polyme hoéa cam quang (D-1),
va 1,30g monome acrylic (H-1), tiép theo khudy & thu dugc muc 7. Ham lugng hat
bac min so voi téng thanh phén ran cta muc 7 1a 80% theo khdi lugng. Theo cach nhu
Vi du 1, danh gia dic tinh mau va dién trd khoi.
Vidu8

B6 sung dung moéi (E-2) (23,25g) va 7,31g dung méi (E-1) vao hdn hop thu
duoc bang cach tron 63,28¢ hé phén tan hat bac t6t (A-3-1) v6i 4,40g nhya tan trong
kidm 40% theo khdi luong (B-1), 0,41g chat khoi mau polyme héa cam quang (D-1),
va 1,30g monome acrylic (H-1), tiép theo khudy dé thu duge muc 8. Ham luong hat
bac min so vdi téng thanh ph?m ran cta muc 8 13 80% theo khéi luong. Theo cach nhu
Vi du 1, danh gid ddc tinh mau va dién tré khoi.
Vidu9

B6 sung dung mdi (E-2) (23,25g) va 7,31g dung méi (E-1) vao hdn hop thu
duoc béng cach tron 63,28g hé phan tan hat bac tbt (A-4-1) vo6i 4,40g nhya tan trong
kiém 40% theo khdi luong (B-1), 0,41g chit khoi mau polyme héa cam quang (D-1),
va 1,30g monome acrylic (H-1), tiép theo khudy dé thu duge muc 9. Ham lugng hat
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bac min so v6i tdng thanh phan ran ctia muc 9 1a 80% theo khéi lugng. Theo cach nhu
Vi du 1, danh gia ddc tinh mau va dién tro khdi.
Vidu 10

B6 sung dung moi (E-2) (23,25g) va 7,31g dung méi (E-1) vao hdn hop thu
duoc béng cach tron 63,282 hé phan tan hat bac tdt (A-5-1) v6i 4,40g nhua tan trong
kidm 40% theo khdi luong (B-1), 0,41g chit khoi mau polyme hoéa cam quang (D-1),
va 1,30g monome acrylic (H-1), tiép theo khudy dé thu dugc myc 10. Ham lugng hat
bac min so véi téng thanh phén ran ctia muc 10 13 80% theo khéi luong. Theo cach
nhu Vi du 1, danh gia dac tinh mau va dién tré khéi.
Vidu 11

B6 sung dung méi (E-2) (23,25g) va 7,31g dung moi (E-1) vao hdn hop thu
duoc bang cach tron 63,28g hé phan tin hat bac ot (A-1-1) véi 4,40g nhya tan trong
kidm 40% theo khdi luong (B-1), 0,41g chat khoi mau polyme héa cam quang (D-1),
1,30g monome acrylic (H-1), va 0,05g tac nhan tao axit cam quang (F-1), tiép theo
khuéy dé thu duoc muc 11. Ham luong hat bac min so véi téng thanh phﬁn ran cua
muc 11 1a 80% theo khéi lugng. Theo cach nhu Vi du 1, danh gid dic tinh mau va
dién trér khoi.
Viduy 12

B6 sung dung moi (E-2) (23,25g) va 7,31g dung mdi (E-1) vao hdn hop thu
duogc bang cach tron 63,28¢ hé phan tan hat bac tét (A-1-1) v6i 4,40g nhua tan trong
kidm 40% theo khdi luong (B-1), 0,41g chit khoi mau polyme héa cdm quang (D-1),
1,30g monome acrylic (H-1), va 0,05g tac nhan tao axit cam quang (F-2), tiép theo
khuéy dé thu duoc muc 12. Ham lugng hat bac min so véi téng thanh phﬁn ran cla
muc 12 1a 80% theo khoi luwong. Theo cach nhu Vi du 1, danh gid dac tinh mau va
dién tré khoi.
Vidu 13

B6 sung dung moéi (E-2) (23,25g) va 7,31g dung méi (E-1) vao hdn hop thu
dugc bang cach tron 63,28g hé phan tan hat bac tdt (A-1-1) véi 4,40g nhua tan trong
kidm 40% theo khdi luong (B-1), 0,41g chét khoi mau polyme héa cam quang (D-1),
1,30g monome acrylic (H-1), 0,05g tic nhén tao axit cdm quang (F-1), va 0,001 chat

lam nhay (G-1), tiép theo khuéy dé thu dugc muc 11. Ham luong hat bac min so voi
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t6ng thanh phin rin ctia muc 13 1a 80% theo khéi luong. Theo cdch nhu Vi du 1, danh
gi4 dic tinh mau va dién tro khoi.
Vidu 14

B6 sung dung mdi (E-2) (23,25g) va 8,3g dung mdi (E-1) vao hén hop thu
duoc bang cach tron 59,33g hé phan tan hat bac tot (A-1-2) vé6i 7,37g nhya tan trong
kiém 40% theo khéi luong (B-1), 0,41g chat khoi mau polyme héa cim quang (D-1),
1,30g monome acrylic (H-1), va 0,05g tac nhan tao axit cdm quang (F-1), tiép theo
khudy dé thu duoc muc 14. Ham Iugng hat bac min so véi téng thanh phan ran cua
muc 14 1a 75% theo khdi luong. Theo cach nhu Vi du 1, danh gid dac tinh mau va
dién tré khéi.
Vidul5

B& sung dung méi (E-2) (23,25g) va 5,34g dung mdi (E-1) vao hon hop thu
duoc béng cach tron 67,03g hé phan tan hat bac tbt (A-1-3) v6i 3,27g nhya tan trong
kiém 40% theo khéi luong (B-1), 0,41g chat khoi mau polyme héa cam quang (D-1),
0,62g monome acrylic (H-1), va 0,05g tac nhéan tao axit cdm quang (F-1), tiép theo
khqu dé thu duoc muc 15. Ham luong hat bac min so véi téng thanh phén rdn cua
muc 15 1a 85% theo khéi luong. Theo cach nhu Vi du 1, danh gia dac tinh mau va
dién tr khéi. |
Vidu 16

B6 sung dung mdi (E-2) (23,25g) va 10,30g dung moi (E-1) vao hdn hop thu
duoc bang cach tron 55,47g hé phan tan hat bac t6t (A-1-4) véi 8,54¢ nhya tan trong
kiém 40% theo khéi lwong (B-1), 0,41g chit khoi mau polyme héa cam quang (D-1),
1,98g monome acrylic (H-1), va 0,05g tac nhan tao axit cadm quang (F-1), tiép theo
khuéy dé thu duoc muc 16. Ham luong hat bac min so véi téng thanh phén ran cla
muc 16 1a 71% theo khéi luong. Theo cach nhu Vi du 1, déanh gid dac tinh mau va
dién tré khéi.
Vidul17

B6 sung dung méi (E-2) (23,25g) va 4,89g dung mdi (E-1) vao hdn hop thu
duoc béng cach tron 68,00g hé phan tan hat bac tbt (A-1-5) v6i 2,92g nhuya tan trong
kiém 40% theo khdi luong (B-1), 0,41g chat khoi mau polyme héa cam quang (D-1),
0,47g monome acrylic (H-1), va 0,05g tac nhan tao axit cdm quang (F-1), tiép theo
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khudy dé thu duoc muc 17. Ham luong hat bac min so véi tong thanh phi‘m ran cua
muc 17 12 88% theo khéi luong. Theo cach nhu Vi du 1, dénh gid ddc tinh mau va
dién tr&r khéi.
Vidu 18

B6 sung dung méi (E-2) (23,25g) va 3,28g dung mdi (E-1) vao hon hop thu
duoc bang cach tron 71,65g hé phan tan hat bac t6t (A-1-7) v6i 1,37g nhuya tan trong
kidm 40% theo khéi lugng (B-1), 0,49g chat khoi mau polyme héa cam quang (D-1),
va 0,22g monome acrylic (H-1), tiép theo khuéy dé thu dugc myc 18. Ham luong hat
bac min so vdi téng thanh phﬁn ran cua muc 18 13 92% theo khéi luong. Theo cach
nhu Vi du 1, danh gi4 ddc tinh mau va dién tré khoi.
Vidu 19

B6 sung dung méi (E-2) (23,25g) va 7,31g dung moi (E-1) vao hén hop thu
duoc bang cach tron 63,28g hé phén tan hat bac t6t (A-7-1) v6i 4,40g nhya tan trong
kiém 40% theo khéi luong (B-1), 0,41gvché’1t khoi mau polyme hoa cam quang (D-1),
va 1,30g monome acrylic (H-1), tiép theo khudy dé thu dugc muc 19. Ham luong hat
bac min so véi tdng thanh phin rin ciia muc 19 1a 80% theo khdi lugng. Theo cach
nhu Vi du 1, d4nh gi4 ddc tinh mAu va dién tré khoi.
Vidu 20

B6 sung dung méi (E-2) (23,25g) va 7,31g dung moi (E-1) vao hdn hop thu
dwoc bang cach tron 63,28¢ hé phén tan hat bac t6t (A-1-1) véi 4,40g nhua tan trong
kiém 40% theo khéi lugng (B-8), 0,41g chét khoi mau polyme héa cim quang (D-1),
va 1,30g monome acrylic (H-1), tiép theo khudy dé thu duoc muc 20. Ham luong hat
bac min so vdi téng thanh phén ran cua muc 20 1a 80% theo khdi luong. Theo cach
nhu Vi du 1, d4nh gi4 ddc tinh mau va dién tré khdi.
Vidu21

B6 sung dung méi (E-2) (23,25g) va 7,31g dung moi (E-1) vao hén hop thu
duoc béng cach tron 63,28g hé phan tan hat bac tbt (A-1-1) v6i 4,40g nhya tan trong
kidém 40% theo khéi luong (B-9), 0,41g chét khoi mau polyme héa cam quang (D-1),
va 1,30g monome acrylic (H-1), tiép theo khudy dé thu duoc muc 21. Ham luong hat
bac min so vdi téng thanh phén rin ctia muc 21 1a 80% theo khoi luong. Theo céch

nhu Vi du 1, danh gi4 ddc tinh mau va dién tré khi.
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Vidu22

B& sung dung méi (E-2) (23,25g) va 11,92g dung méi (E-1) vao hdn hop thu
duoc bang cach tron 51,75g hé phan tan hat bac t6t (A-1-6) v6i 10,18g nhuya tan trong
kiém 40% theo khéi lugng (B-1), 0,49g chat khoi mau polyme héa cim quang (D-1),
va 2,37g monome acrylic (H-1), tiép theo khudy dé thu duoc muc 22. Ham luong hat
bac min so voi téng thanh phﬁn ran cta muc 22 1a 66% theo khoi luong. Theo cach
nhu Vi du 1, danh gia dac tinh mau va dién tré khoi.

Vidu23 _

B& sung dung moéi (E-2) (22,20g) va 7,31g dung mdi (E-1) vao hdn hop thu
duoc bang cach tron 63,28g hé phan tan hat bac tét (A-1-8) véi 3,40g nhya tan trong
kidém 40% theo khéi lugng (B-1), 0,41g chat khoi mau polyme héa cam quang (D-1),
1,25g monome acrylic (H-1), 0,05g tic nhén tao axit cam quang (F-2), va 2,1g hé
phén tan chit tao mau (X-1-1), tiép theo khqu dé thu duoc muc 23. Ham luong hat
bac min so voi téng thanh phén rin ctia muc 23 13 78% theo khéi luong. Theo céach
nhu Vi du 1, danh gia dac tinh mau va dién tro khoi.

Vi du 24

B6 sung dung méi (E-2) (4,10g) va 23,25g dung méi (E-1) vao hdn hop thu
duoc bing cach tron 59,33 hé phan tan hat bac tot (A-1-9) véi 4,22¢g nhua tan trong
kiém 40% theo khéi lugng (B-1), 0,41g chét khoi mau polyme héa cam quang (D-1),
va 0,30g monome acrylic (H-1), va 8,41 hé phan tan chat tao mau (X-1-2), tiép theo
khqu dé thu dugc muc 24. Ham luong hat bac min so véi téng thanh phén ran cua
muc 24ilé 69% theo khi lugng. Theo cach nhu Vi du 1, danh gid dac tinh mau va
dién tré khéi.

Vidu25

B6 sung dung moéi (E-2) (23,25g) va 7,31g dung moéi (E-1) vao hdn hop thu
duoc bé“mg cach tron 63,28g hé phan tan hat bac tbt (A-2-2) voi 4,40g nhya tan trong
kiém 40% theo khdi luong (B-1), 0,41g chit khoi mau polyme héa cam quang (D-1),
1,30g monome acrylic (H-1), 0,05g tac nhan tao axit cam quang (F-1), va 0,001 chét
lam nhay (G-1), tiép theo khuéy dé thu duoc muc 25. Ham lugng hat bac min so véi
téng thanh phan ran ciia muc 25 12 80% theo khéi lugng. Theo cdch nhu Vi du 1, danh

gia dic tinh mau va dién tro khoi.
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Vidu 26

B6 sung dung mai (E-2) (8,30g) va 23,25g dung mdi (E-1) vao hén hop thu
duoc biang cach tron 55,47g hé phan tan hat bac tdt (A-2-3) v6i 6,59g nhuya tan trong.
kiém 40% theo khéi luong (B-1), 0,41g chat khoi mau polyme héa cam quang (D-1),
1,98¢g monome acrylic (H-1), va 4,0g dung dich thudc nhudm (X-2-1), tiép theo khudy 4
dé thu duoc muc 26. Ham lugng hat bac min so véi tong thanh phﬁn ran cua muc 26
14 67% theo khéi luong. Theo cach nhu Vi du 1, danh gid ddc tinh mau va dién tré
khi.
Vidu27

B& sung dung méi (E-2) (4,89g) va 23,25g dung mdi (E-1) vao hdn hop thu
duoc bang cach tron 68,00g hé phan tan hat bac t6t (A-4-2) v6i 2,97g nhua tan trong
kiém 40% theo khéi luong (B-1), 0,41g chat khoi mau polyme héa cam quang (D-1),
va 0,47g monome acrylic (H-1), tiép theo khudy dé thu dugc muyc 27. Ham lugng hat
bac min so vdi téng thanh phén ran cua muc 27 1a 87% theo khéi luong. Theo cach
nhu Vi du 1, danh gi4 dac tinh mau va dién tré khoi.
Vidu 28

B& sung dung méi (E-2) (23,25g) va 11,92g dung méi (E-1) vao hdn hop thu
duoc bing cach tron 51,75g hé phéan tan hat bac t6t (A-4-3) v6i 10,18g nhua tan trong
kiém 40% theo khdi luong (B-1), 0,49g chat khoi mau polyme hoa cam quang (D-1),
2,37g monome acrylic (H-1), va 0,05g tdc nhéan tao axit cdm quang (F-1), tiép theo
khuéy dé thu duoc muyc 28. Ham lugng hat bac min so véi téng thanh phén ran cua
muc 28 1a 66% theo khéi luong. Theo cach nhu Vi du 1, danh gid déac tinh mau va
dién tré khoi.
Vidu 29

B& sung dung mai (E-2) (23,25g) va 7,31g dung méi (E-1) vao hdn hop thu
duoc bang cach tron 63,28g hé phan tan hat bac t6t (A-5-2) v6i 4,40g nhya tan trong
kiém 40% theo khéi luong (B-1), 0,41g chat khoi mau polyme héa cam quang (D-1),
va 1,30g monome acrylic (H-1), tiép theo khudy d thu duoc muc 29. Ham lugng hat
bac min so voi téng thanh phén ran cua muc 29 1a 80% theo khéi lugng. Theo cach
nhu Vi du 1, danh gi4 dic tinh mau va dién tré khoi.
Vidu 30
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B6 sung dung moéi (E-2) (8,30g) va 23,25g dung mdi (E-1) vao hdn hop thu
duoc béng cach tron 59,33g hé phén tan hat bac min (A-5-3) v6i 3,42g nhya tan trong
kidém 40% theo khdi luong (B-1), 0,41g chit khoi mau polyme héa cam quang (D-1),
0,30g monome acrylic (H-1), va 10,0g dung dich thudc nhudm (X-2-2), tiép theo
khqu dé thu dugc muc 30. Ham luong hat bac min so véi téng thanh phén ran cua
muc 30 1a 68% theo khéi lugng. Theo cach nhu Vi du 1, danh gid dac tinh mau va
dién tré khéi.

Vi du so sanh 1

B6 sung dung moi (E-2) (23,25g) va 7,31g dung mdi (E-1) vao hdn hop thu
duoc béng cach tron 63,28g hé phan tan hat bac min (A-6-1) v6i 4,40g nhua tan trong
kiém 40% theo khdi luong (B-1), 0,41g chit khoi mau polyme héa cam quang (D-1),
va 1,30g monome acrylic (H-1), tiép theo khudy d thu dwoc muc 31. Ham lugng hat
bac min so voi téng thanh phén ran ciia muc 31 1a 80% theo khéi luong. Theo cach
nhu Vi du 1, danh gia dac tinh mau va dién tré khoi.

Vi du so sanh 2

B6 sung dung moi (E-2) (23,25g) va 7,31g dung mdi (E-1) vao hdn hop thu
duogc bang cach tron 63,28g hé phan tan hat bac min (A-1-1) v6i 4,40g nhua tan trong
kidém 40% theo khdi lugng (B-7), 0,41g chit khoi mau polyme héa cam quang (D-1),
va 1,30g monome acrylic (H-1), tiép theo khudy dé thu duoc muyc 32. Him lugng hat
bac min so voi téng thanh ph?ln ran ctia muc 32 1a 80% theo khéi luong. Theo céch
nhu Vi du 1, dénh gi dic tinh mau va dién tro khoi.

Céc két qua danh gia trong cac Vi du tir 2 dén 30 va cac Vi du so sanh 1 va 2

duoc thé hién trén cac Bang tir 4 dén 7.
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Hiéu qua c6 loi ciia sang ché

Ché pham nhya cam quang theo sang ché c6 d6 nhay cao dudi diéu kién phoi
sang ngay ca sau bao quan ¢ thoi gian dai ¢ nhiét do trong phong, va con uu viét vé sy
phan giai sau khi tao ra mau. Bang cch lam néng khong khi sau khi phoi sang va hién
anh, cac nhom tach axit trong nhua bi loai bo, do do tdng su co thé tich ctia nhua, dan
dén tang ty 1¢ cac hat dan dién min. Hon nira, trong céc hat dan dién min ma c6 bé mat
duoc phu, 16p phi bé mit duoc phan hity oxy héa nhiét do oxy trong khong khi, dan
dén thuc ddy su néng chay gitra cac hat din dién min, do d6 1am né c6 thé thu dugc
mAu mang luu héa vu viét vé tinh dan dién.

Theo sang ché, khong can thiét tao ra miu mang luu héa dan dién bing
phuong phap khic, do d6 1am né c6 thé don gidn héa qué trinh thao tac va tranh su hu
hong phan day do dung dich héa chét trong khi khic, va plasma.
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YEU CAU BAO HQ
1. Ché phdm nhya cam quang bao gom:
(A) 12 cac hat min dan dién ma bé mit cua ching duoc phu bang cacbon nguyén tir
va/hodc hop chit cacbon, va
(B) 12 nhua tan trong kiém c6 nhém tach axit, trong d6 16p pht bé mit ctia cac hat min
din dién c6 bé mat cua chung duoc phil bing cacbon nguyén tir va/hodc hop chét
cacbon (A) c¢6 d6 day trung binh ndm trong khoang tir 0,1 dén 10 nm.
2. Ché phim nhwa cam quang theo diém 1, trong d6 nhya tan trong kiém c¢6 nhém tach
axit (B) con ¢6 nhom c6 thé polyme héa gdc.
3. Ché phdm nhwa cam quang theo diém 2, ma c6, nhém (met)acyloyl déng vai tro 1a
nhém c6 thé polyme hoa gdc.
4. Ché pham nhya cam quang theo diém bat ky trong sb cac diém tir 1 dén 3, trong d6
nhém tach axit 1a nhém hiru co ¢6 tir 4 dén 15 nguyén tir cacbon.
5. Ché phim nhya cam quang theo diém bét ky trong s cac diém tir 1 dén 4, con bao
gbm:
(F) 1a tac nhén tao axit cam quang va/hodc tadc nhan tao axit nho nhiét.
6. Ché phdm nhya cam quang theo diém bat ky trong sb cac diém tir 1 d&n 5, con bao
gom:
(X) 14 chat tao mau va/hodc thuéc nhudm cé su hép thu nam trong ving 4nh sang nhin
thay.
7. Ché pham nhya cam quang theo diém bat ky trong sb cac diém tir 1 dén 6, ché
phdm nay bao gdm, nhu nhya tan trong kiém c¢6 nhém tach axit (B), nhua tan trong
kidm thu dugc bing cach ddng polyme hoa gdc theo ty 1€ tir 20 dén 80 %mol hop chét
c6 nhém tach axit.
8. Ché pham nhuya cam quang theo diém bat ky trong sb cac diém tir 1 dén 7, trong d6
cac hat min dan dién 13 cac hat bac min.
9. Ché pham nhya cam quang theo diém bat ky trong sb cac diém tir 1 dén 8, trong d6
céc hat min dan dién c6 dudng kinh hat tir 10 dén 100nm.
10. Ché phim nhua cam quang theo diém bét ky trong sé cac diém tir 1 dén 9, ché
phdm nay bao gém cac hat min din dién ma bé mat cua chung duge phu bang cacbon

nguyén tir va/hodc hop chat cacbon (A) theo lugng nim trong khoang tir 70 dén 95%
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theo khéi luong dua trén téng thanh phan chat ran.

11. Phuong phép san xuat miu din dién, phuong phap nay bao gdm cac budc phii bé
mit nén bang ché phim nhwa cam quang theo diém bt ky trong sb cac diém tir 1 dén
10, 1am khé nén dugc phu bang ché phdm nhwa cam quang, phoi sang va hién anh nén
duoc phu bang ché phim nhya cam quang dé tao méu, va budc sau sdy mau.

12. Nén bao gdm mau din dién thu dugc tir phuong phap theo diém 11.

13. Nén theo diém 12, trong d6 miu din dién c6 chidu rong 1a 5pum hozc nho hon.

14. Chi tiét bao gdm nén theo diém 12 hozc 13.

15. Bang diéu khién cham bao gém nén theo diém 12 hodc 13.

16. B cam bién hinh anh bao gdm nén theo diém 12 hozc 13.
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