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Linh vye ky thuat dwgc dé cap

Sang ché d& cap dén keo dan dién nhay quang, phuong phép san xudt cdu tric
din dién st dung keo dn dién nhay quang nay, va bang didu khién cham chira chu

tric din dién dugc san xuét bing phuong phép nay.
Tinh trang ky thuét cia sidng ché

Thuét ngir “ciu tric din dién” dugc s dung theo sing ché chi cdu tric din
dién chira ca thanh phin hiru co nhu nhya va thanh phin vd co nhu chét don dén dién,

V.V..

Keo din dién loai polyme véi lugng 16n vay bac dang hat hodc bot déng, hoidc
céc hat cacbon dugc tron trong nhua hoic keo dinh dé tao ra cAu tric dan dién hdn hop

hiru co-v6 co nhu néu trén d3 dugce st dung trong thuc tién.

Nhiéu keo dan dién kiéu polyme dugc sir dung trong thyc té dugc dy tinh dé
tao ra cu tric bang phuwong phap in ludi va 1am néng va luu héa chu tric dé tao ra ciu
triic din dién (c4c Tai liéu sang ché 1 va 2).

Pé tao ra cac ciu tric 100 pm hodc nhé hon voi d9 chinh xéac cao, keo dan
dién co thé bi an mon bing axit (Tai liéu sang ché 3) va keo dan dién nhay quang c6

thé Twu héa (Tai lidu sang ché 4 va 5) da dugc boc 19.

Tuy nhién, bing cac phuong phép in ludi duge bdc 19 trong cac tai liéu séng

ché 1 va 2, khé d tao ra cdu tric 100 pm hogic nhé hon v6i 9 chinh xdc cao.

Ngoai ra, dé thyc hién viéc tao chu tric d6i v&i keo din dién dugc mo ta trong
Tai lidu sang ché 3, 12 giai phap ky thuat da c6 gin nhit, bing phuong php in it
quang, c6 han ché 1a phai tao ra 16p can trén 16p mang phu va diéu nay dan dén viéc
lam ting s6 budc cn thiét. Trong c4c phuong phap dugc mo ta trong cac tai liéu sang
ché 4 va 5, c6 thé dé dang tao ra c4u tric min bang cach dua tinh nhay quang vao keo
dan dién; tuy nhién, cdu trac dugc tao ra bing phuong phép theo Tai li¢u sang ché 4 ¢
5 din dién thép va, phuong phap theo ti li¢u sang ché 5 c6 han ché khong chi & chd
duong lugng acryl (metacryl) phai dugc giam xubng d& c6 tinh din dién din dén clu

triic din dién duge tao ra bing phuong phap nidy mong manh, lam khé dua chu tric
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dn dién 1én vt liéu nén déo, ma con & chd 1a cAu tric din dién c¢6 d6 dinh bam kém
véi dién cuc ITO (oxit thiéc indi) trén vat lidu nén thuy tinh hodc mang.
Céc tai liéu sang ché dugc trich din
Tai liéu sang ché 1: Cong b don sang ché Nhat Ban sb JP H02-206675A
Tai liéu sang ché 2: Cong bd don sang ché Nhat Ban s6 JP H2007-207567A
Tai liéu sang ché 3: Cong bd don sang ché Nhat Ban s6 JP H10-64333A
Tai liéu sang ché 4: Cong bd don sang ché Nhat Ban s6 JP H2004-361352A
Tai liéu sang ché 5: Cong b don sang ché Quéc té s6 W02004/61006
Ban chit ky thuit ciia sing ché

Muc dich cia sang ché 1a dé khic phuc cac han ché dugc mo ta & trén va dé
xuit keo dan dién nhay quang c6 kha ning tao ra cAu tric din dién c6 do dinh bam tbt
véi ITO trén vat liéu nén, c6 thé dugc tao cdu tric mot cach mijn mang, c6 thé thé hién
dic tinh din dién & nhiét do twong ddi thip va co tinh dan hdi néu cin; va phuong
phép san xuét cdu tric dén dién.

Pé giai quyét cac van dé néu trén, keo dan dién nhay quang theo sang ché ¢6
thanh phén nhu duéi ddy. Nghia 13, sang ché d& xuit keo dén dién nhay quang bao
gbm: axit dicarboxylic hodc anhydrit axit cia né (A); hop chét (B) c6 tri sb axit nim
trong khodng tir 40 dén 200 mg KOH/g; hop chit vong béo (C); chét khoi mao quang
polyme hoa (D); va chit don din dién (E).

Phwong phép san xuét chu tric din dién theo sang ché dugc mo ta dudi day.
Nghia 13, sang ché @& xuét phuong phap san xuit c4u tric dan dién, trong d6 keo dan
dién nhay quang dugc phu 1én vét li¢u nén, 1am kho, phoi séng, hién hinh, va sau 46
hru héa & nhiét d5 ndm trong khoang tir 100°C dén 300°C (bao gbm ca hai gia tri
bi€n).

Trong keo dén dién nhay quang theo sang ché, hop chét (B) c6 trj sb axit nim
trong khoang tir 40 dén 200 mg KOH/g t6t hon 14 c6 lién két doi khong no.

Trong keo din.dién nhay quang theo séng ché, tét hon 13, axit dicarboxylic
ho#ic anhydrit axit cua n6 (A) 1a axit dicarboxylic c6 cong thirc chu trac (1) duéi day,

hodc anhydrit axit ctia no:
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[Céng thirc cu trac 1]

,(CH,) COOH

R 1
“(CH,),,COOH ()

trong d6 R 13 nhém hiru co hoa trj hai véi sé nguyén tir cacbon nim trong

khoang tir 1 dén 30; va mdi n va m 14 s6 nguyén nim trong khoang tir 0 dén 3.

Trong keo din dién nhay quang theo sang ché, t6t hon 13, axit dicarboxylic
hogc anhydrit axit cia né (A) 1a axit dicarboxylic ¢6 cong thuc chu tric (2) dudi day,

hodc anhydrit axit cia no:
[Céng thitc cdu tric 2]

(GH,),COOH
R—CH (2)
“(CH,),COOH

trong d6 R 13 nhom hiru co héa tri hai v6i s6 nguyén tir cacbon nam trong

khoang tir 1 dén 30; vamdin vam la s6 nguyén nim trong khoang tir 0 dén 3.

Trong keo din dién nhay quang theo sang ché, t6t hon 14 hop chét vong béo
(C) chira bét ky trong sb lién két d6i khéng no, nhém hydroxyl, nhom carboxyl, nhom
epoxy, nhdm amin va nhdm isoxyanat.

Trong keo din dién nhay quang theo sing ché, t6t hon 1a hop chit vong béo
(C) c6 mach chinh xyclohexan.

Trong keo din dién nhay quang theo sang ché, tét hon 12 hop chét (B) co tri s6
axit nim trong khoang tir 40 dén 200 mg KOH/g 13 epoxy acrylat.

Trong keo din dién nhay quang theo sang ché, t&t hon 1a hop chét (B) co tri s6
axit niim trong khoang tir 40 dén 200 mg KOH/g c¢6 nhiét d chuyén héa thuy tinh ndm
trong khoang tir -10 dén 50°C.

Hiéu qua dat dugc cua sang ché

Giai phap k§ thuét theo sang ché c6 wu diém & chd cdu triic din dién thu dugc
c6 dd dinh bam tuyét voi voi ITO va cé dién trd suét riéng thip ngay ca khi nhiét do
luu héa thip, va c6 thé tao cdu tric nhd min nh¢ dic tinh nhay quang cao. Theo

phuong 4n dugc uu tién cla sang che, cac day din, g& noi nhé va cac loai tuong ty co
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thé d& dang dugc tao ra khong chi trén vat liéu nén cirng ma con trén vat liéu nén déo.
MB& ta vin tit cac hinh vé
Fig,1 1 hinh v& so lugc thé hién cdu tric truyén sing ctia mang che quang

dugc diing dé danh gia dién tro suét riéng trong cac vi du.

Fig,2 1a hinh v& so Iuge thé hién mAu dugc ding trong thir nghiém tinh dan hdi

trong céc vi du.
M3 ta chi tiét sang ché

Keo din dién nhay quang theo sang ché dugc tao ra bang cach phéan tan chét
don din dién (E) trong ché phdm nhwa nhay quang gbm axit dicarboxylic hoic
anhydrit axit cia né (A), hop chit (B) ¢6 tri sé axit nim trong khoang tir 40 dén 200
mg KOH/g, hop chit vong béo (C) va a chit khoi mao quang polyme héa (D).

Keo din dién nhay quang nay c6 thé tao ra ciu triic dan dién mong muén trén
vat liéu nén qua cac budc phi keo 1én vét li¢u nén; 1am kho keo dé loai bo dung moi
néu cin; va sau d6 phoi sang keo; hién hinh va luu héa & nhiét do nam trong khoang tir
100°C dén 300°C. CAu trac din dién dugc tao ra tir keo dan nhiét theo sang ché 1a hdn
hop cita céc thanh phin hitu co va vo co, va su tiép xic gitra c4c phan tir chit don dén

dién giy ra do sy co ng6t trong qua trinh luu hoéa gitp keo ¢6 tinh dén dién.

Céc vi du vé& hop chit axit dicarboxylic ciia axit dicarboxylic va anhydrit axit
ciia n6 (A) c6 trong keo din dién nhay quang theo sang ché bao gdm axit oxalic, axit
malonic, axit sucxinic, axit glutaric, axit adipic, axit pimelic, axit suberic, axit azelaic,
axit sebaxic, axit phtalic, axit isophtalic va axit terephtalic, va cac vi du vé hop chét co
cong thirc cdu triic (1) bao gdbm axit 2-metylmalonic, axit 2-etylmalonic, axit
2-propylmalonic, axit 2-butylmalonic, axit 2-(3-metoxypropyl)malonic, axit
2-(3-propoxypropyl)malonic, axit 2-(3-propoxybutyl)malonic, axit
(E)-2-(hexa-4-etyl)malonic, axit 2-metylsucxinic, axit 2-etylsucxinic, axit
2-propylsucxinic, axit 2-butylsucxinic, axit 2-(3-metoxypropyl)sucxinic, axit
2-(3-propoxypropyl)sucxinic, axit 2-(3-propoxybutyl)sucxinic, axit
(E)-2-(hexa-4-etyl)sucxinic, axit 2-metyldioic, axit 2-etyldioic, axit 2-propyldioic, axit
2-butyldioic, axit 2-(3-metoxypropyl)dioic, axit 2-(3-propoxypropyl)dioic, axit
2-(3-propoxybutyl)dioic, axit (E)-2-(hexa-4-etyl)dioic, axit 2-hexylpentandioic, axit
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3-hexylpentandioic, axit 2-metylmaleic, axit 2-etylmaleic, axit 2-propylmaleic, axit
2-butylmaleic, axit 2-(3-metoxypropyl)maleic, axit 2-(3-propoxypropyl)maleic, axit
2-(3-propoxybutyl)maleic, axit (E)-2-(hexa-4-etyl)maleic, axit 2-hexylmalonic,
2-(3-etoxypropyl)sucxinic, axit 2-(3-etoxybutyl)sucxinic, axit
(E)-2(hexa-1-enyl)sucxinic, axit 3-hexylpentandioic va axit
(E)-2-(hexa-4-etyl)sucxinic. Trong sbé nay, axit (E)-2-(hexa-4-etyl)sucxinic, axit
2-propylsucxinic,  axit  3-hexylpentandioic,  axit  2-hexylmalonic,  axit
2-(3-etoxypropyl)sucxinic, axit 2-(3-etoxybutyl)sucxinic va axit
(E)-2(hexa-1-enyl)sucxinic dic biét dugc wvu tién. Anhydrit axit 12 hop chit trong d6

hai phén tir axit carboxylic dugc ngung tu-khir nuéc thanh hop chét duge mé ta trén.

Luong axit dicarboxylic hoac anhydrit axit ciia né (A) dugc bd sung tét hon 1a
ndm trong khoang tir 0,5 dén 30 phén trong lugng, tét hon nira 14 nim trong khoang tit
1 dén 20 phin trong lugng tinh theo 100 phin trong lrong clia hop chit (B) c6 tri s6
axit ndm trong khoang tir 40 dén 200 mg KOH/g. Néu lugng axit dicarboxylic hoic
anhydrit axit cia né (A) dugc bd sung 12 0,5 phin trong luong hodic nhidu hon tinh
theo 100 phén trong lwong cta thanh phén (B), thi 4i luc ddi v6i chét hién hinh dugc
tdng lén va co thé dat dugc viée tao ciu trac tdt cling nhu gia ting d6 dan dién cua ché
phdm cudi ciing. Néu lugng anhydrit axit (A) dugc bb sung 1a 30 phin trong lugng
hodc nho hon, thi bién hién anh va d¢ bam dinh trong diéu kién nhiét d cao va d6 4m
¢ thé dugc cai thién.

Hop chét nhay quang (B) c6 trong keo din dién nhay quang theo séng ché va
¢6 tri sb axit ndm trong khoang tir 40 dén 200 mg KOH/g 1a monome, oligome hodc
polyme c6 it nhéit mot nhém carboxyl trong phan tir, va mot hodc nhiéu loai trong sb

nay c6 thé duge ding.

Vi du cy thé v& hop chit (B) bao gbm copolyme trén co s& acryl. Copolyme
trén co s¢ acryl 1a copolyme chura it nhét mdt monome trén co s& acryl 1am thanh phin
ddng trung hop, va céc vi du cu thé vé cac monome trén co s& acryl dugc vu tién bao
gdm céc monome trén co s& acryl nhu metyl acrylat, axit acrylic, 2-etylhexyl acrylat,
etyl metacrylat, n-butyl acrylat, iso-butyl acrylat, iso-propan acrylat, glyxidyl acrylat,
N-metoxymetylacrylamit, N-etoxymetylacrylamit, N-n-butoxymetylacrylamit,
N-isobutoxymetylacrylamit, butoxytrietylen glycol acrylat, dixyclopentanyl acrylat,
dixyclopentenyl acrylat, 2-hydroxyetyl acrylat, isobonyl acrylat, 2-hydroxypropyl
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acrylat, isodexyl acrylat, isooctyl acrylat, lauryl acrylat, 2-metoxyetyl acrylat,
metoxyetylen glycol acrylat, metoxydietylen glycol acrylat, octaflopentyl acrylat,
phenoxyetyl acrylat, stearyl acrylat, trifloetyl acrylat, acrylamit, aminoetyl acrylat,
phenyl acrylat, phenoxyetyl acrylat, 1-naphtyl acrylat, 2-naphtyl acrylat, thiophenol
acrylat va benzylmercaptan acrylat, va cac hop chit c6 acrylat ciia monome néu trén
dugc thé bodi metacrylat, cic styren nhu styren, p-metylstyren, o-metylstyren,
m-metylstyren, a-metylstyren, clometylstyren va hydroxymetylstyren,
y-metacryloxypropyl trimetoxysilan, 1-vinyl-2-pyrolidon, xyclohexyl diacrylat dugc
alyl hoa, 1,4-butandiol diacrylat, 1,3-butyren glycol diacrylat, etylen glycol diacrylat,
dietylen glycol diacrylat, trietylen glycol diacrylat, polyetylen glycol diacrylat,
dipentaerytritol hexaacrylat, dipentaerytritol monohydroxypentaacrylat,
ditrimetylolpropan tetraacrylat, glycerol diacrylat, xyclohexyl diacrylat dugc metoxyl
hdéa, neopentyl glycol diacrylat, propylen glycol diacrylat, polypropylen glycol
diacrylat, triglycerol diacrylat, trimetylolpropan triacrylat, va cdc monome epoxy
acrylat nhu cac san phdm cong axit acrylic ciia etylen glycol diglycidyl ete co it nhét
mdt nhém hydroxyl dugc tao ra bing cach mé vong nhém epoxy véi axit khéng no,
c4c san phim cdng axit acrylic cua dietylen glycol diglycidyl ete, cic san pham cong
axit acrylic cia neopentyl glycol diglycidyl ete, cac san phdm cong axit acrylic cia
glyxerin diglycidyl ete, cac san phdm cOng axit acrylic ctia bisphenol A diglycidyl ete,
cac san phdm cong axit acrylic cta bisphenol F va céc san phim cong axit acrylic clia
cresol novolac, hodc cac hgp chét c6 cac nhém acryl dugc thé mét phé”m hoidc toan bd
bang cac nhém metacryl mic di tat ca cac hop chét trén co s& acryl o lién két doi

cacbon-cacbon d€u cé the duge sir dung.

Tinh tan cua dung dich kiém c6 thé dugc dua vao copolyme trén co sé acryl
bing cach st dung monome 14 axit khdng no nhur axit carboxylic khong no. Céc vi du
cu thé v& axit khong no bao gdm axit acrylic, axit metacrylic, axit itaconic, axit
crotonic, axit maleic, axit fumaric va vinyl axetat hodc céc anhydrit axit cia no. Bing
cach bd sung axit khéng no néu trén vao chudi phan ti, tri sb axit clia polyme ndy c6

thé dugc diéu chinh.

Polyme tan trong dung dich kiém c6 lién két doi khong no hoat dong trén
mach nhanh c6 thé dugc diéu ché, polyme tan trong dung dich kiém thu dugc bang

cach cho phin axit khéng no trong polyme acryl thu dugc bing cach sir dung monome
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1a axit khong no nhu axit carboxylic khong no néu trén, phan tng véi hop chét cé ca
nhém c6 kha ning phan tng véi axit khong no va nhém c6 lién két doi khong no, nhur

glycidyl (met)acrylat.

Tri s6 axit ctia hop chit (B) c6 trong keo din dién nhay quang theo sang ché
nim trong khoang tir 40 dén 200 mg KOH/g xét trén tinh hoa tan trong dung dich
kiém. Néu trj sb axit nay nhé hon 40 mg KOH/g, thi d6 tan cua phén hoa tan trong
chit hién anh bj giam, va mit khéac, néu trj s axit 16n hon 200 mg KOH/g, thi khoang
cho phép hién anh khong thé mo rong duogc. Tri sb axit dugc xac dinh theo tiéu chuin
Nhit Ban JIS-K0070 (1992).

Nhiét d6 chuyén héa thiy tinh (Tg) cia hop chit (B) c6 trong keo din dién
nhay quang theo sang ché t&t hon 1a ndm trong khoang tir -10 dén 50°C, t5t hon nira la
nim trong khoang tir 10 dén 40°C. Néu Tg bing -10°C hoic cao hon, thi tinh bAm dinh
cia mang khd cé thé dugc ngan chin, va néu Tg béng 10°C hodc cao hon, thi d6 6n
dinh v& hinh dang dic biét dbi voi sy thay dbi nhiét d6 dugc cai thién. Néu Tg bing
50°C hodc nhé hon, thi ¢6 tinh dan hdi & nhiét do trong phong, va néu Tg bang 50°C
hodc thip hon, thi tng suét bén trong tai thoi diém ubng c6 thé dugc 1am gidm nho d6

c6 thé han ché mot cach dic biét sy tao ra cac vét ran nit.

Hop chit (B) c6 trong keo dan dién nhay quang theo sang ché t6t hon 1a epoxy
acrylat. Néu hop chéit (B) 1a epoxy acrylat, nhém hydroxyl dugc tao ra bing cach mé&
vong nhém epoxy bang axit khong no sé& tuong tac véi vat liéu nén, nho d6 do bam
dinh c6 thé dugc cai thién thém. Epoxy acrylat 13 hgp chét c6 mot s6 thanh phin dong

trung hop 1a cdc monome epoxy acrylat.

Mic du nhiét 3o chuyén héa thuy tinh cua hop chét (B) ¢6 trong keo dan dién
nhay quang theo sang ché c6 thé dugc xac dinh bing phuong phép do nhiét lugng quét
vi phan (differential scanning calorimeter - DSC) d6i v6i thanh phin nhay quang
nhung nhiét do chuyén héa thiy tinh ¢6 thé dugc tinh tir cong thirc s hoc (1) dudi day
st dung céc ty 1¢ ddng tring hop giira cic monome 14 céc thanh phin ddng tring hop
va céc nhiét d6 chuyén hoéa thity tinh ctia cdc homopolyme cua cdc monome nay. Theo
sdng ché, tri s6 néu trén dugc sir dung khi c6 thé tinh toan dugc, va nhiét 4o chuyén
hoéa thuy tinh dugc xéc dinh theo két qua do DSC néu nhiét d6 chuyén hoéa thiy tinh

ctia homopolyme khong dugc biét dén.
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[Cong thuce 1]

1 W1 W2 W3
R A

=4~
Ig 71 T2 1T3 (1)

O day, Tg la nhiét do chuyén hoa thiy tinh (don vi: d6 K) cta polyme, T1, T2,
T3 14n luot 13 cac nhiét d6 chuyén hoa thuy tinh (don vi: d6 K) ctia cic homopolyme
clia monome 1, monome 2, monome 3..., va W1, W2, W3 14n luot 13 cac ty sb déng

tring hgp trén co sé trong lugng cia monome 1, monome 2 va monome 3,...

Hop chét vong béo (C) ¢ trong keo din dién nhay quang theo sng ché chi
hop chét c6 trong phén tir it nhit mot cAu trac trong d6 cac nguyén tir cacbon lién két
v6i nhau tao thanh vong, ngoai trir vong thom. Cac vi du vé céu triic trong d6 céc
nguyén tir cacbon lién két dé tao thanh vong, ngoai trir vong thom, bao gdbm mach
chinh xyclopropan, mach chinh xyclobutan, mach chinh xyclopentan, mach chinh
xyclohexan, mach chinh xyclobuten, mach chinh xyclopenten, mach chinh
xyclohexen, mach chinh xyclopropyn, mach chinh xyclobutyn, mach chinh
xyclopentyn, mach chinh xyclohexyn va mach chinh bisphenol A da hydro héa. Cac vi
du cu thé bao gbm bisphenol A da hydro héa, axit 1,1-xyclobutan dicarboxylic, axit
1,2,3,4-xyclobutantetracarboxylic, 4,4-diamino-dixyclohexylmetan, isophoron diamin,
dixyclohexylmetan-4,4’-diisoxyanat, trans-4-metylxyclohexyl isoxyanat, TAKENATE
600 (1,3-bis(isoxyanatmetyl)xyclohexan (tén thuwong mai; do Mitsui Chemicals,
Incorporated  san xuit),  isophoron  diisoxyanat, 1,2-epoxyxyclohexan,
1-vinyl-3,4-epoxyxyclohexan, RIKARESIN DME-100 (1,4-xyclohexandimetanol
diglycidyl ete) (tén thwong mai; do New Japan Chemical Co., Ltd. san Xuét),
RIKARESIN HBE-100 (polyme cua 4,4’-isopropylidendixyclohexanol va (clometyl)
oxiran) (tén thuong mai; do New Japan Chemical Co., Ltd. san xuét), ST-4000D (nhya
epoxy c6 bisphenol A dd hydro héa l1am thanh phan chinh) (tén thuong mai; do NEW
NIPPON STEEL CHEMICAL Co., Ltd. san xuét), 1,2:5,6-diepoxyxyclooctan, san
phdm cong PO diacrylat cua bisphenol A da hydro héa, san phdm cong EO
dimetacrylat cia bisphenol A dd hydro héa, san phdm cong PO dimetacrylat cia
bisphenol A di hydro héa, axit 2-acryloiloxyetylhexahydrophtalic,
dimetylol-trixyclodecan ~diacrylat, xyclohexyl acrylat, xyclohexyl metacrylat,
tert-butylxyclohexyl acrylat, tert-butylxyclohexyl metacrylat, isobornyl acrylat,
dixyclopentenyl acrylat, dixyclopentenyloxyetyl acrylat, dixyclopentanyl acrylat,
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dixyclopentenyloxyetyl metacrylat va dixyclopentanyl metacrylat. Trong sb nay, céc
hop chit c¢6 mach chinh xyclohexan mé rong ba chiéu dugc wu tién do d6 bam dinh

cao voi ITO.

Luong hop chit vong béo (C) dugc bd sung co trong keo din dién nhay quang
theo sang ché t&t hon 1 ndm trong khoang tir 5 dén 200 phén trong lugng, tét hon nira
14 ndm trong khoang tir 30 dén 60 phin trong lugng tinh theo 100 phén trong lugng
ctia hop chit (B) c6 tri sb axit nim trong khoang tir 40 dén 200 mg KOH/g. Néu luong
hop chét vong béo (C) dugc bd sung 13 5 phén trong Irgng hodc nhiéu hon tinh theo
100 phén trong lwong cia hop chét (B) ¢ trj sb axit ndm trong khoang tir 40 dén 200
mg KOH/g, thi 6 bam dinh v6i ITO c6 thé duge cai thién. Néu luong hop chit vong
béo (C) duge bd sung la 200 phén trong lugng hodc nhé hon tinh theo 100 phén trong
lugng cia hop chit (B) c6 tri sé axit nim trong khoang tir 40 dén 200 mg KOH/g, thi

cac phan du hién anh c6 thé dugc giam.

Chét khoi mao quang polyme héa (D) cé trong keo din dién nhay quang theo
sang ché 1a hop chét bi phan hity khi hdp thu 4nh sdng c6 budc song ngén, nhu tia tir
ngoai, dé tao ra gdc, hodc hop chit tao ra gbc sau khi trai qua phan tng tich hydro.
Cac vi du cu thé bao gém, nhung khong chi gigi han &, 1,2-octanedion,

1-[4-(phenylthio)-2-(O-benzoyloxim)], 2,4,6-trimetylbenzoyl-diphenyl-phosphin oxit,

bis(2,4,6-trimetylbenzoyl)-phenyl-phosphin oxit, etanon,
1-[9-etyl-6-2(2-metylbenzoyl)-9H-carbazol-3-yl]-1-(O-axetyloxim), benzophenon,
metyl o-benzoylbenzoat, 4,4’-bis(dimetylamino)benzophenon,
4,4’-bis(dietylamino)benzophenon, 4,4’-diclobenzophenon,

4-benzoyl-4’-metyldiphenylketon, dibenzylketon, florenon, 2,2’-dietoxyaxetophenon,
2,2-dimetoxy-2-phenylaxetophenon, 2-hydroxy-2-metylpropiophenon,
p-t-butyldicloaxetophenon, thioxanton, 2-metylthioxanton, 2-clothioxanton,
2-isopropylthioxanton,  dietylthioxanton,  benzyl, benzyl dimetyl ketal,
benzyl-B-metoxyetyl axetal, benzoin, benzoin metyl ete, benzoin butyl ete,
antraquinon, 2-t-butylantraquinon, 2-amylantraquinon, B-cloantraquinon, antron,
benzantron, dibenzosuberon, metylen antron, 4-azitbenzalaxetophenon,
2,6-bis(p-azitbenzyliden)xyclohexanon,
6-bis(p-azidebenzyliden)-4-metylxyclohexanon,

1-phenyl-1,2-butandion-2-(o-metoxycarbonyl)oxim,
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1-phenyl-propandion-2-(o-etoxycarbonyl)oxim,
1-phenyl-propandion-2-(o-benzoyl)oxim,
1,3-diphenyl-propantrion-2-(o-etoxycarbonyl)oxim,
1-phenyl-3-etoxy-propantrion-2-(0-benzoyl)oxim, keton Michler,
2-metyl-[4-(metylthio)phenyl]-2-morpholino-1-propanon, naphtalensulfonyl clorua,
quinolinsulfonyl clorua, N-phenylthioacridon, 4,4’-azobisisobutyronitril, diphenyl
disulfua,  benzothiazol = disulfua, triphenylphosphin, = camphor  quinon,
2,4-dietylthioxanton, isopropylthioxanton, cacbon tetrabromua, tribromophenylsulfon,
~ benzoyl peroxit, va cac hén hop cia céc loai thudc nhudm khir quang nhu eosin va

xanh metylen va cac chat khir nhu axit ascorbic va trietanolamin.

Luong chit khoi mao quang polyme héa (D) dugc bb sung tét hon 1a nim
trong khoang tir 0,05 dén 30 phin trong lugng, t&t hon nita 13 nim trong khoang tir 5
dén 20 phén trong lugng tinh theo 100 phin trong lugng cia hop chét (B) c6 trj sb axit
ndm trong khoang tir 40 dén 200 mg KOH/g. Néu lugng chét khoi mao quang polyme
hoa (D) dugc bd sung 1a 5 ph?m trong lugng hodc 16n hon tinh theo 100 phin trong
lugng ciia hop chét (B), mat do hru héa clia phin dugc phoi sang dic biét ting, do d6
ty 16 mang con du sau khi hién anh c6 thé dugc gia ting. Néu luong chit khoi mao
quang polyme héa (D) dugc bd sung 1a 20 phéan trong lrgng ho#ic nhé hon tinh theo
100 phin trong lwong cia hop chét (B), mirc do hdp thu qua mirc 4nh sang dic biét boi
chét khoi mao quang polyme héa (D) & phin trén cia mang phu c6 thé dugc ngan chin
@ ngan khong cho cdu tric din dién c6 hinh con nguge bi giam do bam dinh voi vat
liéu nén.

Keo din dién nhay quang theo séng ché c6 thé dugc bd sung chit nhay quang
cung véi chét khoi mao quang polyme héa (D) dé cai thién d6 nhay quang va mé rong
khoang budc séng hiru hi¢u cho phan Ung.

Cac vi du cu thé cua chit nhay quang bao gbm 2,4-dietylthioxanton,
isopropylthioxanton, 2,3-bis(4-dietylaminobenzal)xyclopentanon,

2,6-bis(4-dimetylaminobenzal)xyclohexanon,

2,6-bis(4-dimetylaminobenzal)-4-metylxyclohexanon, keton Michler,
4,4-bis(dietylamino)benzophenon, 4,4-bis(dimetylamino)chalcon,
4,4-bis(dietylamino)chalcon, p-dimetylaminoxinamylidenindanon,

p-dimetylaminobenzylidenindanon,
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2-(p-dimetylaminophenylvinylen)isonaphthothiazol,
1,3-bis(4-dimetylaminophenylvinylen)isonaphthothiazol,
1,3-bis(4-dimetylaminobenzal)axeton,  1,3-carbonylbis(4-dietylaminobenzal)axeton,
3,3-carbonylbis(7-dietylaminocumarin), N-phenyl-N-etyletanolamin,
N-phenyletanolamin, N-tolyldietanolamin, isoamyl dimetylaminobenzoat, isoamyl
dietylaminobenzoat, 3-phenyl-5-benzoylthiotetrazol va
1-phenyl-5-etoxycarbonylthiotetrazol. Theo sang ché, mot hodic nhiéu trong sb cac hop
chit nay c6 thé dugc st dung. Néu chét nhay quang dugc bd sung vao keo dan dién
nhay quang theo sang ché, t6t hon 14 Iugng dugc bd sung cia chit nay thuong nim
trong khoang tir 0,05 dén 10 phan trong lurgng, tét hon nita 13 nim trong khoang tir 0,1
dén 10 phin trong luong tinh theo 100 phén trong lugng ciia hop chit (B) c6 trj s axit
nim trong khoang tir 40 dén 200 mg KOH/g. Néu luong chit nhay quang dugc bd
sung 1 0,1 phén trong lugng hodc 16n hon tinh theo 100 phéan trong lugng cia hop
chit (B), tac dung cai thién do nhay sang dé dang dugc biéu hién mét cach dﬁy dq, va
néu lugng duge bd sung 13 10 phin trong lugng hodc nhé hon tinh theo 100 phan trong
lugng cta hgp chét (B), trudng hop anh sang dugc hép thu mot cach qua murc d3c biét
& phan trén ciia mang phit din dén c4u tric din dién dugce c6 hinh cén ngugc giam do

bam dinh vé&i vét liéu nén ¢6 thé dugc han ché.

Céc chat don din dién (E) c6 trong keo din dién nhay quang theo sang ché tét
hon 1a bao gém it nhit mot trong sb Ag, Au, Cu, Pt, Pb, Sn, Ni, Al, W, Mo, ruteni oxit,
Cr, Ti va indi, va cdc chit don dan dién c6 thé dugc sit dung mdt minh, hosic duéi
dang hop kim hogc bdt hdn hop. Cac hat din dién thu dugc biang céch phu cac hat cach
dién hodc cac hat dan dién bing thanh ph@‘m néu trén c6 thé dugc st dung mot cach
tuong tu. Cu thé 1a, Ag, Cu va Au dugc uu tién xét vé d0 dan dién, va Ag dugc uu tién
xét v& gia thanh va d¢ on dinh.

Kich ¢& hat trung binh theo thé tich ciia chit don din dién (E) tt hon la nim
trong khoang tir 0,1 dén 10 um, t6t hon nira 1a nim trong khoéang tir 0,5 dén 6 pm. Néu
kich ¢ hat trung binh theo thé tich 1a 0,1 um ho#c 16n hon, thi x4c suét tiép xiic gitra
cac phén tir chit don dan dién s& dugc cai thién, do d6 dién tré sudt va x4c suit nit gy
ctia cAu tric din dién thu duge c6 thé dugc giam xudng va céc tia tir ngoai c6 thé
thuén 1¢i truyén qua mang trong khi phoi sang, diéu nay giup dé dang tao cdu tric min.

Néu kich ¢& hat trung binh theo thé tich 1a 10 pm hodc nhé hon, thi 4§ min cia bé mét,
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d0 chinh xé4c ctia cdu tric va dd chinh x4c vé kich thudc cia céu tric mach sau khi in
dugc cai thién. Kich ¢ hat trung binh theo thé tich c6 thé dugc xac dinh béng phuong
phap ¢ém Coulter.

Lugng chit don din dién (E) dugc bd sung thich hop la ndm trong khoang tir
70 dén 95% trong lugng, tét hon 14 nim trong khoang tir 80 dén 90% trong luong tinh
theo tong lwong chét rin c6 trong keo din dién nhay quang. Néu lwong chit don din
dién (E) dugc bd sung 1a 70% trong lugng hoac 16n hon, thi xac suét tiép xuc giira cac
phén tir chit don din dién ma cu thé dugc giy ra béi su co ngét trong qua trinh luu héa
dugc cai thién, do d6 dién tré sudt va xac sudt nit gy cua c4u tric din dién thu duge
c6 thé dugc giam di. Néu lwong chit don dan dién (E) duge bd sung véi luong 1a 95%
trong lurong hodc nhé hon, céc tia anh sang tr ngoai co thé dugc truyén mot cach thuan
lgi qua mang, dic biét 1a trong qué trinh phoi sang, diéu nay giup d& dang tao ciu tric
min. Keo dan dién nhay quang theo sang ché c6 thé chira dung méi. Cac vi du vé dung
mdi bao gdbm N,N-dimetylaxetamit, N,N-dimetylformamit, N-metyl-2-pyrolidon,
dimetyl imidazolidinon, dimetyl sulfoxit, dietylen glycol monoetyl ete, dietylen glycol
monoetyl ete axetat, y-butyrolacton, etyl lactat, 1-metoxy-2-propanol,
1-etoxy-2-propanol, etylen glycol mono-n-propyl ete, rugu diaxeton, rugu
tetrahydrofurfuryl va propylen glycol monometyl ete axetat. C6 thé sir dung mét dung
mdi duy nhét, hogic ciing c6 thé tron 14n st dung hai hoic nhiéu dung méi véi nhau va
st dung dung moi hdn hop d6. C6 thé bd sung dung moi dé didu chinh do nhét sau khi
diéu ché keo.

Keo din dién nhay quang theo sang ché co thé chia cac chét phu gia nhu
polyme khong nhay quang khong c6 lién két dbi khong no trong phén tir, chét déo hoa,
chét lang phéng bé mit, chit hoat dong bé mat, chét lién két silan, chit chdng sui bot
va chét nhudém mau mién 1a cac dic tinh mong mudn ctia né khong bi suy giam. Céc vi
du cu thé cia polyme khong nhay quang bao gbdm nhua epoxy, nhya novolac, nhya

phenol, c4c tién chat polyimit va cac polyimit déng vong.

Céc vi du cu thé vé& chit déo héa bao gdm dibutyl phtalat, dioctyl phtalat,
polyetylen glycol va glyxerin. Cac vi du cu thé cua chét lang phing bé mit bao gbm

cac polyme gdc vinyl dic biét va cac polyme gbc acryl dic biét.

Cac vi du v& chit lién két silan bao gbm metyltrimetoxysilan,
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dimetyldietoxysilan, phenyltrietoxysilan, hexametyldisilazan,
3-metacryloxypropyltrimetoxysilan, 3-glycidoxypropyltrimetoxysilan va
vinyltrimetoxysilan.

Keo dn dién nhay quang theo sang ché dugc diu ché bang cach sir dung may
khuéy phén tan, may nhao trén hodc tuong tu. Cac vi du cu thé vé céc thiét b nay bao
gdm, nhung khéng bi gi6i han &, may c4n ba truc lin, may nghién kiéu bi va may
nghién bi hanh tinh.

Phuong phap san xuét cu tric din dién sir dung keo dn dién nhay quang theo
sang ché s& dugc mo ta chi tiét dudi day. Dé tao ra cu triic din dién, keo din nhiét
theo sang ché dugc pha 1én vét liéu nén, va dugc 1am kho biang cach 1am néng keo dé
lam bay hoi dung méi. Sau do, ciu triic mong mudn dugc tao ra trén vt liéu nén béng
cach thuc hién budc hién anh bﬁng cach phoi sang keo qua tAm che tao ciu tric. Sau
do, clu triuc duge luu héa & nhiét 3o nim trong khoang tir 100°C dén 300°C (bao gdm
c4 hai diém diu) dé tao ra cAu trtic din dién. Nhiét d6 luu héa tét hon 14 ndm trong
khoang tir 120 dén 180°C. Néu nhiét d6 1am néng nho hon 100°C, thi mirc d§ co ngét
vé thé tich cia nhua khong thé gia ting dugc, va do d6 dién tré sudt riéngkhéng thé
giam xudng. Mit khac, néu nhiét d6 lam néng 16n hon 300°C, thi keo din dién nhay
quang khong thé dung trén vit liéu nén c6 tinh chiu nhiét thép, va ciing khong thé
dung két hop véi vét liéu co tinh chiu nhiét thap.

Céc vi du vé vat liéu nén dugc ding theo sang ché bao gdm, nhung khong bi
giéi han &, cdc mang polyetylen terephtalat (sau day, dugc goi la mang PET), mang
polyimit , mang polyeste, mang aramit, vat li¢u nén nhya epoxy, vét li¢u nén nhyua
polyete imit, vat li€u nén nhwa polyete keton, vat liéu nén nhua gbc polysulfon, vét
litu nén thuy tinh, manh silic, vat liéu nén nhoém oxit, vat liéu nén nhom nitrua, vat
liéu nén silic cacbua, vét liéu nén dugc tao 16p trang tri va vat liu nén dugc tao 16p
cach dién.

Céc vi du vé phuong phép phi keo din dién nhay quang theo séng ché trén vit
liéu nén bao gdm phuong phap phii quay st dung thiét bi lam quay, phuong phap phu
phun, phuong phép pht cudn, phuong phéap in lu6i, phuong phép st dung may phu
dang ludi, may phii dang khuén duc, mdy phi dang cén, may phu dang mét khum,

may phu 16t thanh. D6 day mang phu thay dbi tiy thudc vao phuong phéap phu, ndng
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d6 chit rén coa ché ph?lm, dd nhét cua ché phém va cac diéu kién tuong tu khéc, tuy
nhién, keo thudng dugc phii sao cho d6 day mang sau khi 1am kho nim trong khoang

tir 0,1 dén 50 pm.

Tiép theo, dung m6i dugc loai ra khoi mang phut da phu trén vét liéu nén. Céc
vi du vé phuong phap loai dung méi bao gdm phwong phap 1am néng/siy kho bing ti
sdy, ban néng, tia hdng ngoai hodc twong tr va phuong phap sdy chan khéng. Tét hon
14, phuong phap 1am néng/siy khé dugc thuc hién ¢ nhiét ¢ nim trong khoang tir
50°C dén 180°C trong thoi gian 1 phut dén vai gid.

Sau khi loai dung méi, mang pht dugc xit Iy tao cdu tric bing phurong phép in
litd quang. Ngudn sang dugc st dung cho viéc phoi sang thich hop 1a tia i (c6 budc
séng 365 nm), tia h (c6 budc song 405 nm) hodc tia g (cd budc séng 436 nm) cua dén

thiy ngén.

Sau khi phoi sang, thu dugc cu triic mong muén bing cach loai bo phén
khong dugc phoi sang st dung chét hién anh. D6i véi Khi sir dung chét hién anh dugc
sit dung cho viéc hién anh véi chét kiém, wu tién sir dung dung dich trong nuéc cia
hop chit nhu tetrametylamoni hydroxit, dietanolamin, dietylaminoetanol, natri
hydroxit, kali hydroxit, natri cacbonat, kali cacbonat, trietylamin, dietylamin,
metylamin,  dimetylamin,  dimetylaminoetyl  axetat,  dimetylaminoetanol,
dimetylaminoetyl metacrylat, xyclohexylamin, etylendiamin, hexametylendiamin hogc
céc chat trong ty. Trong mot s6 trudng hop, chit 16ng thu dugc bing cach bd sung vao
dung dich trong nuéc néu trén mot hodc nhiéu dung mdi phin cuc nhu
N-metyl-2-pyrolidon, N,N-dimetylformamit, N,N-dimetylaxetamit, dimetyl sulfoxit va
y-butyrolacton, cac rugu nhu metanol, etanol va isopropanol, este nhu etyl lactat va
propylen glycol monometyl ete axetat, va keton nhu xyclopentanon, xyclohexanon,
isobutyl keton va mety! isobutyl keton ¢6 thé dugc sir dung lam chét hién anh. Chét
1ong thu duge bing cich bd sung chét hoat dong bé mit vao dung dich kiém trong
nudc néu trén cling co thé dugc dung lam chit hién anh. Khi sir dung chit hién anh
cho qua trinh hién anh hitu co, ¢ thé st dung dung modi phin cuc nhu
N-metyl-2-pyrolidon, N-axetyl-2-pyrolidon, N,N-dimetylaxetamit,
N,N-dimetylformamit, dimetyl sulfoxit hogc hexametylphosphortriamit ri€ng l¢, hodc
dung dich hdn hgp c6 dung mdi phén cuc két hop v6i metanol, etanol, rugu isopropyl,

xylen, nudc, metyl carbitol, etyl carbitol hogc tuong tu.
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Viéc hién anh c6 thé dugc thyc hién bing phuong phap trong d6 dung dich
hién anh dugc phun 1én trén bé mit mang phu trong khi vét liéu nén dugc dé hoic
quay, hoic vit liéu nén dugc nhung chim trong dung dich hién anh, hodc dugc nhung

chim trong khi chi€u s6ng si€u am vao dé.

Sau khi hién anh, vit liéu nén c6 thé dugc xir 1y trang rira voi nudc. O day,
vi€c xir ly trang rira c6 thé dugc thuc hién béng cach st dung dung dich dugc diéu ché
bing cach bd sung rwou nhu etanol hoic isopropyl hodc ester nhu etyl lactat hoic

propylen glycol monometyl ete axetat vao nudec.

Sau d6, mang ché phim keo dwogc luu hoa dé c6 tinh din dién. Cac vi du vé
phuong phép Iru héa mang ché phim keo bao gdm phuong phap 1am néng/siy khd
bing ti sdy, tu sdy tro, ban nong, tia hdng ngoai hodc twong tu va phuong phép sdy
khé chan khong. Theo cach nay, ciu trac din dién c6 thé dugc tao ra qua budc luu héa
nay.

Céu tric din dién dugc tao ra tir keo din dién nhay quang theo sang ché dugc
sir dung thich hop lam mach ngoai vi cua bang didu khién cham. Céc vi du vé bang
diéu khién cham bao gém kiéu mang dién trd, kiéu quang hoc, kiéu cam ung dién tir
va kiéu dién dung tinh dién, va cAu trac din dién dugc tao ra bing cach st dung trong
keo din dién nhay quang theo sang ché dugc sir dung mot cach thich hgp hon & bang
diéu khién cham kiu dién dung tinh dién do kiéu bang diéu khién cham nay cin day
dan dgc biét nho.

Vi du thye hién sang ché

Sang ché s& dugc mo ta chi tiét hon thong qua cac vi du dudi day, tuy nhién,
pham vi cua sang ché khong chi bi giéi han & céc vi du ndy. Céc vét lidu va cac
phuong phdp danh gia dugc str dung trong cac vi du va cac vi du so sénh dugc mo ta
chi tiét dudi day.
<Phuong phép d4nh gia dac tinh tao cdu tric>

Keo din dién nhay quang dugc phi 1én mang PET sao cho c6 do day luc kho
1a 7 um, dugc sdy khé trong tii sdy & nhiét 4o 100°C trong thoi gian 5 phut, phoi séng
qua mang che quang c6 chu trac truyén sang c6 chin bd véi tri sd dudng/khoang cach

(L/S) khéac nhau, mdi bo nay bao gdm nhom cac duong thing dugc sip xép véi tri s&
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L/S khong dbi, dugc hién anh va sau d6 duoc luu héa trong t siy & nhiét d6 140°C
trong thoi gian 30 phut dé thu duoc cu triic d4n dién. Tri s6 L/S clia cic b tuong mg
dugc thiét 1ap 1a 500/500, 250/250, 100/100, 50/50 va 40/40, 30/30, 25/25, 20/20 va
15/15 (mdi trj sb bidu thi “bé rong dwong (um)/khoang cach (um)). Chu tric thu duge
duge quan sat dudi kinh hién vi quang hoc dé xac nhan d6 1a chu tric khong c6 phan
dur gifra cac céu tric va khdng c6 su bong tréc va 6 tri s6 L/S nhé nhét, va tri sb L/S

nho nhét duge xac dinh 14 L/S c6 thé hién hinh.
<Phuong phap d4nh gia dién tro suét riéng>

Keo din dién nhay quang dwoc sdy kho trong ti siy & nhiét d 100°C trong
thoi gian 5 phut, phoi sang qua mang che quang ¢6 phin truyén sang A dugc tao céu
trac nhu dugc thé hién trén Fig. 1, hién anh, va sau d6 dugc luu hda trong ti sa‘iy G
nhiét 49 140°C trong thoi gian 30 phit dé thu dugc chu tric din dién dung dé do dién
tré suét riéng. Céu trac dén dién nay c6 bé rong dudng 1a 0,400 mm va d6 dai duong la
80 mm. Céc diu ciia ciu trac thu duge duge ndi voi may do dién tré bé mat dé do tri
sb dién tro bé mat, va dién tré suit riéng dugc tinh todn bf’mg cach dua tri s6 do dugc

vao phuong trinh sau day.

Dién trd suét riéng = tri s6 dién trd bé mat x d6 diy mang x bé rong duong/do dai

duodng.

Do day mang dugc do bing cich st dung may chép hinh c6 béc kiéu cam
bién: SURFCOM (nhan hiéu di dugc ding ky) 1400 (do  TOKYO SEIMITSU CO.,
LTD. san xuit). Do day mang dugc do & ba didm dugc chon mot cach ngiu nhién va
gia tri trung binh cia céc tri s6 do dugc dugc xac dinh 13 d§ day mang. D dai bude
séng 13 1 mm, va téc do quét 1a 0,3 mm/gidy. Déi voi bé rong duong, dudng duge
quan sat dudi kinh hién vi quang hoc & ba didm dugce chon mét cach ngdu nhién, va
gia tri trung binh cua ba trj s6 thu dugc bing cach phan tich dit liéu hinh anh dugc xac
dinh 12 bé rong duong.
<Phuong phép danh gid tinh dan hdi>

Fig.2 1a so d biéu thj miu dugc ding trong thir nghiém tinh dan hoi. Keo dan
dién nhay quang duqc phu 1én mang PET (d¢ day 40pm) ¢6 chiéu dai 10mm va chiéu
rong 100 mm dé c6 d6 day sau khi kho 1a 7 pm, dugc sdy kho trong tu sdy & nhiét do

100°C trong thoi gian 5 phit, va dugc phoi sdng qua mang che quang ¢6 phén truyén
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sang A dugc tao ciu triuc nhu dugc thé hién trén F ig,1, mang nay dugc sép xép sao cho
phén truyén sang nim & tAm cua mau, va tiép theo keo din dién nhay quang dugc hién
anh va sau d6 dugc luu héa trong ti siy & nhiét d6 140°C trong thoi gian 30 phut dé
tao ra céu tric dan dién. Dién tré duge do béng cach st dung bd thir. Sau do, sau khi
13p lai thao tac udn cong 100 lan, trong d6 miu dugc udn cong theo cach sao cho céac
canh ngin B va C cua chiing tiép xuc véi nhau va cu trac dén dién 14n lugt hudng vé
phia trong va phia ngoai va sau d6 miu dugc dé trd lai trang thai ban dau; dién tré ciia
chu trac din dién duge do lan nira béng cach st dung bg thir. Dya trén két qua do,
danh gia “t6t” duoc dua ra néu muc thay ddi dién tr& 12 20% hozc nhé hon va khong
xuét hién vét ran, vét bong tréc va vét nut, v.v... trong ciu tric dan dién, va danh gia

“kém” dugc dua ra trong trudng hgp ngugce lai.
<Phuong phap danh gia d§ dinh bam véi ITO>

Keo din dién nhay quang dugc phi 1én mang PET trén ITO “ELECRYSTA”
(nhan hiéu d3 dugc dang ky) V270L-TFS (do NITTO DENKO CORPORATION
san xuit) dé c6 do day sau khi kho 12 7 pm, dugc siy kho trong ti sdy & nhiét do
100°C trong thoi gian 5 phut, phoi séng toan bd bé mit in, va sau d6 luu héa trong ta
séy & nhiét d6 140°C trong thdi gian 30 phut, sau d6 tao manh cat dudi dang 10 x 10
khudén vudng véi chiéu rong 1a 1 mm, va mau thu duge duge dit vao bé dinh
4m-nhiét, SH-661 (do ESPEC Corp. san xut) & nhiét 6 85°C va do 4m tuong dbi
85% trong thoi gian 240 gid. Sau d6, mau nay dugc 14y ra va dan dai bang 1én vi tri
cac khuon vudng va 10t ra dé danh gia sb khudn vudng con lai. Dai bing xenlophan

(do NICHIBAN CO., LTD. san xuét) dugc sir dung 1am dai bang.
[Axit dicarboxylic hodc anhydrit axit cua né (A)]

Axit adipic

Axit 2-propylsucxinic

Axit 3-hexylpentandioic

Axit (E)-2-(hexa-4-etyl)sucxinic

Axit 2-hexylpentandioic

Axit 2-hexylmalonic

Axit 2-(3-etoxypropyl)sucxinic
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Axit 2-(3-etoxybutyl)sucxinic
Axit (E)-2-(hexa-1-enyl)sucxinic
[Hop chét (B) c6 tri s axit nim trong khoang tir 40 dén 200 mg KOH/g]

Vi du tdng hop 1: Hop chét (B-1) c6 trj sb axit nim trong khoang tir 40 dén
200 mg KOH/g

Ty 1& ddng tring hop (tinh theo trong lugng): etyl acrylat (sau ddy dugc goi la
EA)/2-etylhexyl metacrylat (sau ddy dugc goi 1a 2-EHMA)/styren (sau diy duoc goi la
St)/glycidyl metacrylat (sau ddy dugc goi la GMA)/axit acrylic (sau ddy dugc goi la
AA) =20/40/20/5/15.

B sung dietylen glycol monoetyl ete axetat (150 g) vao binh phan (ng trong
mdi truong khi nito, va ting nhiét do dén 80°C bing cach sir dung bé dau diéu nhiét.
Trong thdi gian 1 gid, bd sung timg giot EA (20 g), 2-EHMA (40 g), St (20 g), AA (15
g), 2,2’-azobisisobutyronitril (0,8 g) va dietylen glycol monoetyl ete axetat (10 g). Sau
khi hoan thanh viéc bd sung ting giot, tiép tuc thuc hién phan tng dbng tring hop
trong thoi gian 6 gid. Sau do, bd sung hydroquinon monometyl ete (1 g) vao dé dimg
phan Ung trung hop. Tiép d6, bd sung timg giot hon hgp chita GMA (5 g), trietyl
benzyl amoni clorua (1 g) va dietylen glycol monoetyl ete axetat (10 g) trong thdi gian
0,5 gi¢. Sau khi hoan thanh vi¢c bd sung timg giot, tiép tuc thuc hién phan ng cdng
hop trong thdi gian 2 gid. Lam sach dung dich phan tng thu dugc bing metanol dé
loai bo cac tap chat khong phan (mg, va sy khd duéi diéu kién chén khong trong thoi
gian 24 giy dé thu dugc hop chét (B-1). Hop chét (B-1) thu dugc c6 trj s axit 1a 103
mg KOH/g va nhiét 4o chuyén hoa thuy tinh 13 21,7°C nhu dugce xé4c dinh tir cong thirc
s6 hoc (1).

Vi du tdng hop 2: Hop chét (B-2) c6 tri sb axit nim trong khoang tir 40 dén
200 mg KOH/g

Ty 1¢ ddng trang hop (tinh theo trong lugng): trixyclodecandimetanol diacrylat (t€n
san phim: IRR214-K; do DAICEL-CYTEC LTD. san xuét)/bisphenl A diacrylat cai
bién (tén san phdm: EBECRYL 150; do DAICEL-CYTEC LTD. sén xut)/SYAA =
25/40/20/15.

B6 sung dietylen glycol monoetyl ete axetat (150 g) vao binh phan ng trong
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mdi trudng khi nito, va ting nhiét d6 dén 80°C bing cach sir dung bé dau diéu nhiét.
Trong thoi gian 1 gid, bd sung timg giot IRR214-K (25 g), EBECRYL 150 (40 g), St
(20 g), AA (15 g), 2,2’-azobisisobutyronitril (0,8 g) va dietylen glycol monoetyl ete
axetat (10 g). Sau khi hoan thanh viéc bd sung timg giot, tiép tuc thuc hién phan (mg
ddng trung hop trong thdi gian 6 gid. Sau d6, bd sung hydroquinon monometyl ete (1
g) vao dé dimg phan img tring hop. Lam sach dung dich phan tng thu dugc bing
metanol d& loai bo cac tap chit khong phan (g, va siy kho dudi didu kién chan khong
trong thdi gian 24 gio dé thu dugc hop chit (B-2). Hop chéit (B-2) thu dugc ¢6 trj s6
axit 1a 89 mg KOH/g va nhiét 46 chuyén hoéa thiy tinh 1a 78,4°C nhu dugce xac dinh tur
phép do DSC.

Vi du tdng hop 3: Hop chit (B-3) co tri sd axit nim trong khoang tir 40 dén
200 mg KOH/g

Ty 1é dbng tring hop (tinh theo trong lugng): neopentyl glycol diacrylat (tén san
phdm: Light acrylat NP-A; do KYOEISHA CHEMICAL Co., Ltd. san xuét)/bisphenol
A diacrylat cai bién (tén san phdm: EBECRYL 150; do DAICEL-CYTEC LTD. san
xudt)/St/AA = 25/40/20/15.

B sung dietylen glycol monoetyl ete axetat (150 g) vao binh phan tmg trong
méi trudng khi nito, va ting nhiét do dén 80°C bing cach sir dung bé dau diéu nhiét.
Trong thoi gian 1 gio, bd sung timg giot Light Acrylate NP-A (25 g), EBECRYL 150
(40 g), St (20 g), AA (15 g), 2,2’-azobisisobutyronitril (0,8 g) va dietylen glycol
monoetyl ete axetat (10 g). Sau khi hoan thanh viéc b sung timg giot, tiép tuc thuc
hién phan ¥mg ddng tring hgp trong thdi gian 6 gid. Sau do, bd sung hydroquinon
monometyl ete (1 g) vao dé dimg phéan tmg tring hop. Lam sach dung dich phan tmng
thu duge bing metanol dé loai bo céc tap chit khong phan tmg, va sy kho duéi diéu
kién chin khong trong thoi gian 24 gid dé thu dugc hop chét (B-3). Hop chét (B-3) thu
dugce c6 tri sb axit 1a 84 mg KOH/g va nhiét do chuyén héa thiy tinh 1a 52,3°C nhu
duoc xac dinh tir phép do DSC.

Vi duy téng hop 4: Hop chit (B-4) c6 tri sb axit nim trong khoang tir 40 dén
200 mg KOH/g

Ty 1& ddng tring hop (tinh theo trong lugng): bisphenol A diacrylat dugc cai bién bang
etylen oxit (t€n séan phém: FA-324A; do Hitachi Chemical Co., Ltd. san
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xuity/EA/GMA/AA = 50/10/5/15.

B4 sung dietylen glycol monoetyl ete axetat (150 g) vao binh phén ng trong
méi trudng khi nito, va ting nhiét 3o dén 80°C bing cach sir dung bé diu. Trong thoi
gian 1 gio, bd sung timg giot hdn hop bisphenol A diacrylat dugc cai bién bing etylen
oxit, FA-324A (50 g), EA (20 g), AA (15 g), 2,2’-azobisisobutyronitril (0,8 g) va
dietylen glycol monoetyl ete axetat (10 g). Sau khi hoan thanh viéc bd sung timg giot,
tiép tuc thuc hién phan (mg ddng tring hgp trong thoi gian 6 gio. Sau do, bd sung
hydroquinon monometyl ete (1 g) vao dé dimg phan tng tring hgp. Tiép d6, bd sung
timg giot hn hop chira GMA (5 g), trietyl benzyl amoni clorua (1 g) va dietylen
glycol monoetyl ete axetat (10 g) trong thoi gian 0,5 gio. Sau khi hoan thanh viéc bd
sung timg giot, tiép tuc thuc hién phan tmg cong hop trong thoi gian 2 giv. Lam sach
dung dich phan tng thu dugc bing metanol dé loai bo cac tap chét khong phan tmg, va
sy kho du6i didu kién chan khong trong thoi gian 24 giv dé thu dugc hop chét (B-4).
Hop chét (B-4) thu dugc c6 tri s axit 1a 96 mg KOH/g va nhiét dd chuyén hoéa thay
tinh 1a 19,9°C nhu dugc xac dinh tir ¢cdng thirc sb hoc (1).

Vi du téng hop 5: Hop chét c6 tri s§ axit nim trong khoang tir 40 dén 200 mg
KOH/g: Epoxy acrylat (B-5)

Ty 18 ddng tring hop (tinh theo trong lugng): monome epoxy acrylat hai chirc (tén san
phim: Epoxy Ester 70PA; do KYOEISHA CHEMICAL Co., Ltd. san
xult)/bisphenol A diacrylat cai bién (tén sin phdm: EBECRYL 150; do
DAICEL-CYTEC LTD. san xuét)/StAA = 25/40/20/15.

B6 sung dietylen glycol monoetyl ete axetat (150 g) vao binh phan ng trong
mdi trudng khi nito, va ting nhiét do dén 80°C bing cich st dung bé dau diéu nhiét.
Trong thoi gian 1 gio, bd sung timg giot Epoxy Ester 70PA (25 g), EBECRYL 150 (40
g), St (20 g), AA (15 g), 2,2’-azobisisobutyronitril (0,8 g) va dietylen glycol monoetyl
ete axetat (10 g). Sau khi hoan thanh viéc bd sung tung giot, tiép tuc thuc hién phan
tng d6ng trung hgp trong thoi gian 6 gidr. Sau do, bd sung hydroquinon monometyl ete
(1 g) vao dé dimg phan ung trang hgp. Lam sach dung dich phén Ung thu dugc bing
metanol d& loai bo cac tap chat khong phan tmg, va sdy kho dudi diéu kién chén khong
trong thoi gian 24 gio dé thu duge hop chét (B-5). Hop chét (B-5) thu dugc c6 tri sb
axit 1a 88 mg KOH/g va nhi¢t d§ chuyén héa thity tinh 1a 58,1°C nhu dugc xéac dinh tir
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phép do DSC.

Vi du tdng hop 6: Hop chét c6 tri s6 axit ndm trong khoang tir 40 dén 200 mg
KOH/g: Epoxy acrylat (B-6)

Ty 1é ddng trung hop (tinh theo trong lrgng): monome epoxy arylat hai chirc
(tén san phdm: Epoxy Ester 3002A; do KYOEISHA CHEMICAL Co., Ltd. sin
xudt)/monome epoxy arylat hai chirc (tén san phdm: Epoxy Ester 70PA; do
KYOEISHA CHEMICAL Co., Ltd. san xut)/St/AA = 25/40/20/15.

B6 sung dietylen glycol monoetyl ete axetat (150 g) vao binh phan ng trong
moéi trudng khi nito, va ting nhiét d6 dén 80°C bing cach sir dung bé diu diéu nhiét.
Trong thoi gian 1 gid, bd sung timg giot Epoxy Ester 3002A (25 g), Epoxy Ester 70PA
(40 g), St (20 g), AA (15 g), 2,2’-azobisisobutyronitril (0,8 g) va dietylen glycol
monoetyl ete axetat (10 g). Sau khi hoan thanh viéc bd sung timg giot, tiép tuc thuc
hién phan tmg dbng tring hop trong thoi gian 6 gid. Sau do, bb sung hydroquinon
monometyl ete (1 g) vao dé dimg phan tng tring hgp. Lam sach dung dich phan img
thu dugc bang metanol dé loai bo céc tap chit khong phan img, va sy kho dudi diéu
kién chan khong trong thoi gian 24 gio dé thu dugc hop chét (B-6). Hop chét (B-6) thu
duge co tri sb axit 1a 90 mg KOH/g va nhiét do chuyén héa thuy tinh 1a 78,1°C nhu
dugc xac dinh tir phép do DSC.

Vi du tdng hop 7: Hop chit c6 tri s6 axit ndm trong khoang tir 40 dén 200 mg
KOH/g: Epoxy acrylat (B-7)

Ty 1& ddng trung hop (tinh theo trong lugng): monome epoxy arylat hai chic (t€n san
phim: Epoxy Ester 3002A; do KYOEISHA CHEMICAL Co., Ltd. san xuit)/monome
epoxy arylat hai chire (t€n san pham: Epoxy Ester 70PA; do KYOEISHA CHEMICAL
Co., Ltd. san xult)/GMA/St/AA = 20/40/5/20/15.

B4 sung dietylen glycol monoetyl ete axetat (150 g) vao binh phan tmg trong
mdi trudng khi nito, va ting nhiét do dén 80°C bing cach sir dung bé ddu diéu nhiét.
Trong thdi gian 1 gid, bd sung timg giot Epoxy Ester 3002A (20 g), Epoxy Ester 70PA
(40 g), St (20 g), AA (15 g), 2,2’ -azobisisobutyronitril (0,8 g) va dietylen glycol
monoetyl ete axetat (10 g). Sau khi hoan thanh viéc bd sung timg giot, tiép tuc thuc
hién phan Ung dbng tring hop trong thoi gian 6 gid. Sau do, bd sung hydroquinon
monometyl ete (1 g) vao dé dimg phan tmg trung hop. Tiép do, bd sung timg giot hon
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hgp chita GMA (5 g), trietyl benzyl amoni clorua (1 g) va dietylen glycol monoetyl ete
axetat (10 g) trong thdi gian 0,5 gid. Sau khi hoan thanh viéc bb sung timg giot, tiép
tuc thyc hién phan ing cdng hgp trong thoi gian 2 gid. Lam sach dung dich phan ung
thu dugc bing metanol d& loai bé cac tap chit khong phan tmg, va siy kho duéi didu
kién chan khong trong thoi gian 24 gio dé thu dugc hop chét (B-7). Hop chét (B-7) thu
duge co tri sb axit 1a 101 mg KOH/g va nhiét d chuyén héa thiy tinh 1a 80,4°C nhu
dugc xac dinh tir phép do DSC.

Vi du tdng hop 8: Hop chit c6 tri s axit nim trong khoang tir 40 dén 200 mg
KOH/g: Epoxy acrylat (B-8)

Ty 1¢ ddng tring hop (tinh theo trong lugng): monome epoxy acrylat hai chirc
(tén san phdm: Epoxy Ester 80MFA; do KYOEISHA CHEMICAL Co., Ltd. san
xult)trixyclodecandimetanol  diacrylat (tén  san phim: IRR214-K; do
DAICEL-CYTEC LTD. san xu4t)/GMA/St/AA = 20/40/5/20/15.

B4 sung dietylen glycol monoetyl ete axetat (150 g) vao binh phan tng trong
mdi truong khi nito, va ting nhiét do dén 80°C bang cach sir dung bé dau diu nhiét.
Trong thdi gian 1 gid, bd sung timg giot Epoxy Ester 80MFA (20 g), IRR214-K (40
g), St (20 g), AA (15 g), 2,2’-azobisisobutyronitril (0,8 g) va dietylen glycol monoetyl
ete axetat (10 g). Sau khi hoan thanh viéc bd sung timg giot, tiép tuc thuc hién phan
{g ddng tring hop trong thoi gian 6 gid. Sau do, b sung hydroquinon monometyl ete
(1 g) vao dé ding phan ng trung hop. Tiép d6, bd sung ting giot hdn hgp chira GMA
(5 g), trietyl benzyl amoni clorua (1 g) va dietylen glycol monoetyl ete axetat (10 g)
trong thoi gian 0,5 gi¢. Sau khi hoan thanh viéc bb sung timng giot, tiép tuc thuc hién
phan ng cong hop trong thoi gian 2 gié. Lam sach dung dich phan ung thu dugc bing
metanol dé loai bo cac tap chit khong phan tng, va siy kho duéi diéu kién chan khong
trong thoi gian 24 gid dé thu duge hop chét (B-8). Hop chit (B-8) thu dugc c6 trj s6
axit 1a 104 mg KOH/g va nhiét d6 chuyén héa thiy tinh 1a 45,4°C nhu dugc xac dinh
tir phép do DSC.

[Hop chét vong béo (C)]
Bisphenol A d3 hydro hoa

Axit 1,1-xyclobutandicarboxylic
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Trans-4-metylxyclohexyl isoxyanat
San phim cdng hop PO diacrylat cia bisphenol A di hydro héa

RIKARESIN (nhén hiéu d3 dugc ding ky) HBE-100 (polyme cua
4,4’-isopropylidendixyclohexanol va (clometyl) oxiran (do New Japan Chemical Co.,

Ltd. san xuét)

[Chét khoi mao quang polyme héa (D)]

IRGACURE (nhén hiéu da dugc ding ky) 369 (do Ciba Japan K K. san xuét)
[Chit don din dién (E)]

Chét don din dién dugc st c6 chét liéu va kich c& hat trung binh theo thé tich
dugc mo ta trén Bang 1 dugc st dung. Kich ¢& hat trung binh theo thé tich dugc xac

dinh bang phurong phap dudi day.
<Po kich ¢ hat trung binh>

Kich ¢& hat trung binh cua chét don din dién (E) dugc xac dinh bing cach do
kich c& hat trung binh thé tich sir dung thiét bj phén tich mirc 6 phan bd va kich c&
hat tan sic anh sdng dong luc do HORIBA, Ltd sin xuét.

[Monome]

Light acrylat BP-4EA (do KYOEISHA CHEMICAL Co., LTD. san XuAt)
[Dung méi]

Dietylen glycol monoetyl ete axetat (do Tokyo Chemical Industry Co., Ltd.
san Xuét)

(Vidul)

B sung axit adipic (0,50 g), hop chét (B-1) (10,0 g), chéit khoi mao quang
polyme h6a IRGACURE 369 (0,50 g) (do Ciba Japan K.K. san xuét), bisphenol A di
hydro héa (0,5 g) va dietylen glycol monoetyl ete axetat (5,0 g) vao binh sach 100 ml,
va hdn hop nay dugc tron véi “Awatori Rentaro” (nhan hi¢u dd dugc ding ky)
ARE-310 (do THINKY CORPORATION san xuét) dé thu dugc dung dich nhya nhay
quang (16,5 g) (thanh phén chét rin: 69,7 % trong lugng).

Dung dich nhya nhay quang thu dugce (16,5 g) va cac hat Ag c6 kich c& hat
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trung binh 1a 2 um (72,0 g) dwgc tron 1dn véi nhau, va hdn hop nay dugc nhao tron
bang cach sir dung méy can ba truc lan “EXAKT M-50” (do EXAKT san xuét) dé thu
dugc keo din dién nhay quang (88,5 g).

Keo thu dugc duge phii 1én mang PET c¢6 d¢ diay mang 100 pm bang cach in
ludi va sdy kho trong ti sdy & nhiét d6 80°C trong thoi gian 10 phit. Sau d6, keo dugce
phoi sang trén toan bd duong véi luong phoi sang 1a 150 mJ/cm? (dudi dang budce
séng 365 nm) bing cach sir dung thiét bj phoi sang “PEM-6M” (do UNION OPTICAL
CO., LTD. san xut), duoc dua vao hién anh bing cach nhing chim trong dung dich
Na,COs ndng dd 0,25% trong thoi gian 30 gidy, va sau d6 duge lwu hoa trong ti sdy &
nhiét d6 140°C trong thoi gian 30 phut. Keo dan dién da xt 1y tao cAu trac thu duge c6
do day mang 1a 7 um. Chu trac dudng-va-khoang cich (L/S) cta chu tric din dién
dugc quan sat bing kinh hién vi quang hoc dé xac nhan la ciu tric din dién da dugc
xir 1y cAu trc thich hop va khéng c6 phan du giita cac cAu triic va khdng c6 su bong
tréc cua cac ciu trac khi ty 18 L/S 1a 20/20 pm hodc nhé hon. Dién tré suét riéng cua
cAu tric dan dién do duge 12 4,4 x 107 Qcm. Péi véi tinh dan héi, ciing dat duge cac
két qua tdt, va khong xuét hién vét ran, nirt hoic cac vét trong tur sau khi kiém tra.
(Céc vi du tir 2 dén 22)

Céc keo din dién nhay quang c¢6 thanh phan nhu dugc thé hién trong céc bang
tir 1 dén 3 dugc tao ra theo cach giéng nhu trong vi du 1. Két qua d4nh gia dugc thé
hién trong bang 4.

(Céc vi dy so sanh 1 va 2)

Cac keo din dién nhay quang c6 thanh phén nhu dugc thé hién trong bang 3
duoc tao ra theo cach gidéng nhu trong vi du 1. Két qua danh gia dugc thé hién trong
bang 4.

Trong céc vi du tur 1 dén 22 théa man cac yéu ciu cia sang ché, c6 thé tao ra
cAu truc d6 chinh xac cao, va cdu triic din dién co dién tro suét thép ¢6 thé thu duge
bé"lng cach luu hoa & nhiét @6 140°C, tuy nhién, trong cac vi du so sanh 1 va 2 khi hop
chét (C) khong dugc sit dung, d6 dinh bam véi ITO bi gidm di trong diéu kién nhiét do

cao va 36 am cao.
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Kha ning 4p dung trong cong nghiép

Sang ché c6 vu diém & chd c6 thé tao ra clu tric din dién c6 do dinh bam
tuyét v&i v6i ITO va 6 dién tré sudt riéng thip ngay ca khi nhiét do luu hoa thép, va
c6 thé tao ciu trac min nhd dic tinh nhay quang cao. Theo phuong an dugc wu tién
cua séng ché, cac day dan, go ndi nhé va cac loai tuong tu cé thé dé& dang dugc tao ra

khong chi trén vt lidu nén cirng ma con trén vét liéu nén déo.
Cac ky hiéu vién dan

A: phén truyén sang

B, C: céc canh ngén clia miu

D: CAu trac dan dién

E:  MangPET
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YEU CAUBAO HQ
1. Keo dan dién nhay quang bao gdm: axit dicarboxylic hodc anhydrit axit ciia né (A);
hop chét (B) c6 trj s6 axit nim trong khodng tir 40 dén 200 mg KOH/g; hop chét vong

béo (C); chat khoi mao quang polyme hoa (D); va chit don din dién (E), trong d6 hop
chét (B) c6 lién két doi khéng no.

2. Keo dan dién nhay quang theo diém 1, trong d6 axit dicarboxylic hogc anhydrit axit

clia né (A) 1a axit dicarboxylic c¢6 cong thirc cdu tao (1) dudi day, hodc anhydrit axit

cua né:
Cong thirc cau tao 1

,(CH,) COOH

R (1
“(CH,),COOH )

trong d6 R 1a nhém hitu co héa trj hai v6i sb nguyén tir cacbon nam trong khoang tir 1

dén 30; va mdi n va m 1a s6 nguyén nim trong khoang tir 0 d¢én 3.

3. Keo dén dién nhay quang bao gbém: axit dicarboxylic hodc anhydrit axit ctia né (A);
hop chét (B) ¢6 tri sb axit nim trong khoang tir 40 ¢én 200 mg KOH/g; hop chét vong
béo (C); chit khoi mao quang polyme hoa (D); va chét don dan dién (E), trong d6 axit
dicarboxylic hodc anhydrit axit cia nd (A) la axit dicarboxylic c6 cong thirc céu tao

(2), hodc anhydrit axit cia no:

Cong thirc ciu tao 2

y, (CH,), COOH
R—CH (2)

“(CH,),COOH
trong d6 R 1a nhém hiru co héa tri hai véi sb nguyén tir cacbon nim trong khoang tir 1
dén 30; va mdi n va m 13 s6 nguyén nam trong khoang tir 0 dén 3.
4. Keo dan dién nhay quang theo diém bét ky trong céc diém tir 1 dén 3, trong d6 hop
chit vong béo (C) chira mot trong s lién két ddi khong no, nhém hydroxyl, nhém

carboxyl, nhém epoxy, nhém amino, nhém isoxyanat va nhom alkoxy.

5. Keo din dién nhay quang theo diém bat ky trong cac diém tir 1 dén 4, trong d6 hop

-34-


LDT248
Textbox

LDT248
Textbox

LDT248
Textbox

LDT248
Textbox


21747
chit vong béo (C) c6 mach chinh xyclohexan.

6. Keo din dién nhay quang bao gdm: axit dicarboxylic hoic anhydrit axit ciia n6 (A);
hop chit (B) ¢6 tri s6 axit ndm trong khoang tir 40 dén 200 mg KOH/g; hop chit vong
béo (C); chit khoi mao quang polyme héa (D); va chit don din dién (E), trong d6 hop
chét vong béo (C) c6 mach chinh bisphenol A d4 hydro héa.

7. Keo dén dién nhay quang theo diém bét ky trong cac diém tir 1 dén 6, trong d6 hop
chét (B) 1a epoxy acrylat.

8. Keo dan dién nhay quang bao gdm: axit dicarboxylic hodc anhydrit
axit ctia n6 (A); hop chit (B) c6 tri sb axit nim trong khoang tir 40 dén 200 mg
KOH/g; hop chét vong béo (C); chit khoi mao quang polyme héa (D); va chét don dén
dién (E), trong d6 hop chit (B) c6 nhiét do chuyén hoa thuy tinh nim trong khoang tir
-10 dén 50°C.

9. Phuong phép san xuét cdu tric din dién, trong d6 keo din dién nhay quang da néu
theo diém bét ky trong céc diém tir 1 dén 8 dugc phu 1én vat lidu nén, 1am khd, phoi

sang, hién dnh, va sau d6 luu héa & nhiét 46 nim trong khoang tir 100°C dén 300°C.

10. Bang diéu khién cham bao gbém céu triic d4n dién da néu trong diém 9.
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Fig,1
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Fig,2
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