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dinh bdo quén t6t, c6 thé duy tri d bim dinh cao trong dicu kién Iuu héa & nhiét
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dan dién nhay quang chia hat dan dién (A), thanh phan nhay quang (B), chat
khoi mao quang polyme héa (C) va nhua epoxy (D), va trong dé nhua epoxy (D)
c6 trong lugng duong luong epoxy nam trong khoadng tir 200 dén 500g/duwong

lugng.
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Linh vuc k§ thuét dwgc dé cap

Sang ché d& cap dén keo din dién nhay quang dé tao ra cAu trac dén dién.
Tinh trang k§ thuét ciia sang ché

Chu trac din dién theo sang ché ding d& chi ciu tric din dién ma chua ca thanh
phdn hiru co bao gdm nhya va thanh phén v6 co bao gdm chit don din dién v.v.

Cai duogc goi 1a keo din dién loai polyme véi lugng 16n manh bac dang hat hodc
bdt dc“)ng dang hat, hoZc hat cacbon dugc trdn trong nhya hodc chét két dinh d tao ra cdu
tric din dién phic hop hitu co-vd co nhu néu trén da dugc st dung trong thue tién. Noi
chung, phuong phap dé tao ra céu truc din dién dugc phan loai thanh phwong phap sit
dung k¥ thuét in luéi (vi dy, xem tai liéu sdng ché 1 va 2) va phuong phap st dung keo
lwu héa din dién nhay quang c6 thé luu héa quang (vi dy, xem tai liéu sang ché 3), nhung
viéc sir dung keo luu héa din dién nhay quang c6 thé Ivu héa quang c¢6 kha ning vé thiét
ké chinh x4c ciu tric ¢6 kich thuéc 50pum hodc nhod hon va co thé duoc lwu héa & nhiét
d6 thip dang trd thanh xu thé chi dao hudng tmg xu hudng lam manh céc duong nét va
giam nhiét d hién nay.

Khi keo din dién nhay quang c6 thé lru héa quang dugc st dung, cdu tric c6
kich thudc khoang vai chuc pm ¢6 thé duoc tao ra, viéc bam dinh vao mang mong va nén
thity tinh c6 xu hudng bi xudng cép vi d6 rong cuia dudng gidm xudng. Phuong phép da
dugc dé cap 1a phuong phép trong d6 nhya epoxy duge thém vao dé cai thién sy bam
dinh (vi dy, xem tai liéu sdng ché 4 va 5). Tuy nhién, phu thudc vao loai nhyra epoxy, keo
phu mang c6 46 4n dinh bao quan thép, nén hinh dang cta chu tric dan dién thu duoc bi
anh hudng bdi khoang thdi gian cho toi khi 1§ sang, hodc khong con anh hudng vé viéc

bam dinh véi vat liéu nén nhu mang nhwa hosc thiy tinh.
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Khi Irgng nhwa epoxy duoc ting 1én, sy bam dinh ban diu dwoc cai thién, nhung
d& dang xay ra su bong tréc sau thir nghiém nhiét 4&m. Hon nita, khi lwong nhua epoxy
tang 1én, dién trd cling tang 1én.
Tai liéu trich din
Tai liéu sang ché

Tai liéu sang ché 1: Cong b don sang ché Nhat Ban sb 1-253111

Tai liéu sang ché 2: Cong bd don sang ché Nhat Ban s6 2005-267859

Tai liéu sang ché 3: Cong bb don sang ché Nhat Ban sb 2003-162921

Tai liéu sang ché 4: Bing sang ché Nhat Ban s6 4034555

Tai liéu sang ché 5: Cong bd don sang ché Nhat Ban s6 2003-301018
Ban chit k§ thuit ciia sing ché
Vin dé dwoc gidi quyét boi sdng ché

Muc dich cta sang ché 14 dé xuét keo din dién nhay quang ma dam bao do én
dinh bao quan tdt ctia keo pht mang, c6 thé duy tri d bam dinh cao trong diéu lién luu
hoa & nhiét d6 twong dbi thap, va c6 thé c6 do din dién cao bing céach giai quyét cac van
d& néu trén. Ngoai ra, muc dich cua sang ché con dé xuét keo din dién nhay quang ma c6
d6 bam dinh tét sau thir nghiém nhiét 4m.
Gidi phdp dé gidi quyét van dé

Sang ché d& xuit keo din dién nhay quang bao gébm: hat din dién (A); thanh
phin nhay quang (B); chit khoi mao quang polyme héa (C); va nhya epoxy (D), trong d6
trong luong duong luong epoxy ciia nhua epoxy (D) nim trong khoang tir 200 dén
500g/duong lugng, c6 nghia 12 keo din dién nhay quang bao gdm: hat din dién (A);
thanh phin nhay quang (B); chét khoi mao quang polyme héa; va nhya epoxy (D), trong

d6 nhya epoxy (D) cé trong lugng duong luong epoxy nim trong khoang tir 200 dén
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500g/duong lugng.

Séng ché @ xuit keo din dién nhay quang bao gdm: hat din dién (A); thanh
phﬁn nhay quang (B); chét khoi mao quang polyme héa; nhua epoxy (D); va hop chét (E)
c6 tir 1 dén 3 nhém hydroxyl va tir 10 &n 18 nguyén tir cacbon.

Hiéu qua co lgi cua sang ché

Theo sang ché, hiéu qua ciia sang ché 12 mang phi dang keo ¢6 @ dn dinh bao
quéan t6t, thu duoc cdu triic din dién c6 dd bam dinh cao va d9 din dién cao trong cac
didu kién luu hoéa & nhiét d6 thép, va ¢6 thé tao ra céu tric chit lugng cao cé déc tinh
nhay quang cao. Theo sang ché, nhan dugc d6 bam dinh tbt sau thir nghi€ém nhiét Am.

MO ta vin tit cic hinh vé

Fig.1 1a so db thé hién cAu tric truyén 4nh sang cia mang che quang dugc st
dung d& danh gia dién tr& suét riéng trong cac vi du.
MBO ta chi tiét sang ché |
Cdc phiwong dn thuc hién séng ché

Keo dan dién nhay quang theo sang ché 13 keo din dién nhay quang bao gdm: hat
dan dién (A); thanh phin nhay quang (B); chét khoi mao quang polyme héa (C); va nhya
epoxy (D), trong d6 nhya epoxy (D) c6 trong luong dwong lugng epoxy nim trong
khoang tir 200 dén 500g/duong luong.

Keo dugc phu lén nén, 1am kho d& loai bd dung moi, néu cin, va sau d6 dé 16
séng, hién anh va luu héa & nhiét d6 nim trong khoang tir 100 dn 300°C, nhd d6 c6 thé
thu duge cAu tric din dién mong mudn trén nén. CAu tric din dién thu duge bing cach
st dung keo theo séang ché 1a hdn hop ctia thanh phin v6 co va thanh phén hitu co, va cac
hat dan dién tiép xtic v6i nhau do didu chinh su co ngét trong qué trinh luu hoa dé thé

hién d6 dan dién.
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Hat din dién (A) c6 mit trong keo din dién nhay quang theo sang ché tt hon 14
bao g6m it nhat mot trong sb céc hat Ag, Au, Cu, Pt, Pb, Sn, Ni, Al, W, Mo, ruteni oxit,
Cr, Ti va indi, va cac hat din dién nay c6 thé duogc sir dung riéng 1€, hoic dudi dang hop
kim hodc bot hdn hop. Hat din dién thu dugc bang cach phi hat cich dién hoic hat d4n
dién béng thanh phan néu trén cé thé dugc sir dung tuong tw. Cu thé, Ag, Cu va Au dugc
wu tién xét v& do din dién, va Ag dugc uu tién xét vé chi phi va d6 én dinh.

Kich thuéc hat trung binh theo thé tich ctia hat dan dién (A) t6t hon 13 ndm trong
khoang tir 0,1 dén 10pm, t6t hon nita 12 tir 0,3 dén 3pm. Khi kich thudc hat trung binh
theo thé tich 16m hon hodc bing 0,1pum, thi x4c suét tiép xtic gifta cac hat dan dién dugc
ting 1€n, dién tr& sut riéng va xac suét dut gy cua cAu tric din dién tao ra c6 thé dugc
giam, va tia cuc tim khi 16 séng c6 thé dugc truyén mot cach dé dang qua mang, sao cho
viée tao cu tric co chét lugng cao tré nén dé dang. Khi kich thudc hat trung binh theo
thé tich nho hon hodc bing 10um, thi d6 tron b mat, dd chinh xé4c ctia cAu tric va do
chinh x4c vé& kich thuéc cta cdu triic mach sau khi in duge cai thién. Kich ¢& hat trung
binh theo thé tich c6 thé dugc x4c dinh bing phuong phap dém Coulter.

Luong hat dén dién (A) dugc thém vao tt hon 13 ndm trong khoang tir 70 dén
95% theo trong luong, t6t hon nita 1 ndm trong khoang tir 80 dén 90% theo trong luong
dya trén ham luong chét rin tdng cong trong keo din dién nhay quang. Khi lwong hat dan
dién (A) dwoc thém vao 16n hon hodc bing 80% theo trong luong, xac sudt tiép xuc giita
hat dAn dién, cu thé 13, trong viéc diéu chinh sy co ngét trong qua trinh lwu héa duoc ting
1én, dién tr& sut ri€éng va xac suét duat gy cua cAu trac din dién tao ra c6 thé dugc giam
xuéng. Khi luong hat din dién (A) dugce thém vao nhd hon hodc bﬁng 90% theo trong
lugng, tia cuc tim, cu thé 13, trong khi 16 séng c6 thé dugc truyén mot cach dé dang qua

mang, sao cho viéc tao ra cau truc c6 chat luong cao trd nén dé dang. Ham lugng chat ran
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1a ham lugng sau khi loai dung mdi ra khdi keo dn dién nhay quang.

Thanh phan nhay quang (B) cé mit trong keo din dién nhay quang theo séng ché
tt hon 1a monome, oligome hoic polyme c6 it nhat mét lién két d6i khdng no trong phan
ttt, va mot hodic nhidu loai trong s6 chiing c6 thé dugc sir dung.

Céc vi du cu thé v& thanh phin nhay quang (B) bao gdm copolyme trén co s&
acryl. Copolyme trén co s& acryl 1 copolyme chira it nhdt mot monome trén co s& acryl
13 thanh phén copolyme hoéa, va cac vi du cu thé v& monome trén co s& acryl duge uu tién
bao gdm céc monome trén co s& acryl nhu metyl acrylat, axit acrylic, 2-etylhexyl acrylat,
etyl metacrylat, n-butyl acrylat, i-butyl acrylat, i-propan acrylat, glycidyl acrylat,
N-metoxymetylacrylamit, N-etoxymetylacrylamit, N-n-butoxymetylacrylamit,
N-isobutoxymetylacrylamit, butoxytrietylen glycol acrylat, dixyclopentanyl acrylat,
dixyclopentenyl acrylat, 2-hydroxyetyl acrylat, isobonyl acrylat, 2-hydroxypropyl acrylat,
isodecyl acrylat, isooctyl acrylat, lauryl acrylat, 2-metoxyetyl acrylat, metoxyetylen
glycol a\crylat, metoxydietylen glycol acrylat, octaflopentyl acrylat, phenoxyetyl acrylat,
stearyl acrylat, trifloetyl acrylat, acrylamit, aminoetyl acrylat, phenyl acrylat,
phenoxyetyl acrylat, 1l-naphtyl acrylat, 2-naphtyl acrylat, thiophenol acrylat va
benzylmercaptan acrylat, va cic phan acrylat ctia c4c monome néu trén dugc thay thé
bing metacrylat, cac styren nhu styren, p-metylstyren, o-metylstyren, m-metylstyren,
o-metylstyren,  clometylstyren ~ va  hydroxymetylstyren,  y-metacryloxypropyl
trimetoxysilan, 1-vinyl-2-pyrrolidon, xyclohexyl diacrylat alyl héa, 1,4-butanediol
diacrylat, 1,3-butyren glycol diacrylat, etylen glycol diacrylat, dietylen glycol diacrylat,
trietylen glycol diacrylat, polyetylen glycol diacrylat, dipentaerythritol hexaacrylat,
dipentaerythritol monohydroxypentaacrylat, ditrimetylolpropan tetraacrylat, glycerol

diacrylat, xyclohexyl diacrylat metoxyl héa, neopentyl glycol diacrylat, propylen glycol
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diacrylat, polypropylen glycol diacrylat, triglycerol diacrylat, trimetylolpropan triacrylat,
va epoxy acrylat nhu bisphenol A diacrylat, bisphenol F diacrylat, san phim cong
diacrylat cta bisphenol A-etylen oxit, san phdm cong diacrylat ciia bisphenol F-etylen
oxit va diacrylat ctia bisphenol A-propylen oxit, hodc cac hop chét c6 nhém acryl ciia céc
hop chét néu trén duoc thé mot phan hogic hoan toan béng nhém metacryl trong toan bd
hop chit c6 lién két d6i cacbon-cacbon c6 thé dugce sir dung.

Khi buéc hién anh dugc thyc hién bing cach st dung thudc hién anh c6 kiém,
dung dich kiém c6 thé dugc cho vao copolyme trén co s& acryl béng cach st dung axit
khong no dang monome nhu axit carboxylic khéng no. Cac vi du cu thé clia axit khong
no bao gf‘)m axit acrylic, axit metacrylic, axit itaconic, axit crotonic, axit maleic, axit
fumaric va vinyl axetat hodc anhydrit axit ciia né. Bing cich b sung axit khong no néu
trén vao mach phan tr, tri s6 axit ctia polyme c6 thé duoc diéu chinh.

Polyme tan trong kidm c6 lién két d6i khong no hoat dong trén mach nhéanh c6
thé duoc san xuit, polyme tan trong kiém thu dugc bing cach cho phin axit khong no
trong polyme acryl thu dugc bing cach sir dung axit khong no dang monome nhu axit
carboxylic khéng no néu trén véi hop chét c6 ca nhém phan tmg véi axit khdng no va
nhém c6 lién két doi khong no, nhu glyxidyl (met)acrylat.

Tri sb axit ctia thanh phin nhay quang (B) c6 trong keo dan dién nhay quang theo
sang ché t&t hon 1 ndm trong khoang tir 30 dén 250mg KOH/g, tt hon nita 1a ndm trong
khoang tir 40 dén 200mg KOH/g xét vé& d) tan trong kiém. Khi tri s6 axit lon hon hodc
bang 30mg KOH/g, thi d9 tan cta phin tan trong thubc hién anh khong bi giam, va khi tri
s6 axit nhé hon hodc bing 250mg KOH/g, thi khoang cho phép hién anh c6 thé dugc mé
rong. Tri sb axit duoc xac dinh theo JIS-K0070 (1992).

Nhiét d6 chuyén héa thily tinh cuia thanh phén nhay quang (B) c6 mit trong keo
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dan dién nhay quang theo sang ché t6t hon nira 13 ndm trong khoang tir -10 dén 120°C.
Khi Tg cao hon hodc béng -10°C, thi @6 bam dinh cia mang khd c6 thé bi giam, va khi
Tg thip hon hoic bang 120°C, thi d6 dan hdi dugc thé hién & nhiét d6 trong phong, sao
cho ing suét bén trong tai thoi diém udn cong co thé duoc giam nhe, va cu thé 1a su phat
sinh vét nirt ¢6 thé dugc ngan chén.

Nhiét d6 chuyén héa thiy tinh ctia thanh phin nhay quang (B) c6 trong keo dén
dién nhay quang theo sdng ché c6 thé dugc tinh theo cong thirc (1) sau dy bing cach sir
dung ty 1& copolyme hoa cia monome 1 thanh phan copolyme héa va nhiét d6 chuyén
hoa thiy tinh ctia homopolyme ctia monome, va tri s& thu dugc duoge str dung trong séng
ché.

[Cong thuc 1]

1 w1 w2 w3
B T T (1)
Tge T1 T2 T3

0 day, Tg 1a nhiét d6 chuyén hoéa thiy tinh (don vi: K) cua polyme, T1, T2,
T3...twong Ung 1a nhiét 4o chuyén héa thuy tinh (don vi: k) clia homopolyme cta
monome 1, monome 2, monome 3..., va W1, W2, W3...twong tmg 14 ty 1€ copolyme héa
ciia monome 1, monome 2 va monome 3,...

Chét khoi mao quang polyme héa (C) c6 mit trong keo dan dién nhay quang theo
séng ché dugc dung dé chi hop chit bi phan hity bing cach hip thu 4nh séng c6 budc
séng ngén, nhu tia cyc tim, dé tao ra gbc hodc hop chét tham gia phan tng tach hydro aé
taora géc. Vi du cu thé bao gém, nhung khéng chi gidi 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-acetyloxim), benzophenon, metyl
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o-benzoylbenzoat, 4,4’-bis(dimetylamino)benzophenon,
4,4’-bis(dietylamino)benzophenon, 4,4’-diclobenzophenon,
4-benzoyl-4’-metyldiphenylketon, dibenzylketon, flonon, 2,2’-dietoxyaxetophenon,
2,2-dimetoxy-2-phenylaxetophenon, 2-hydr0)§y-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-azidebenzalaxetophenon,
2,6-bis(p-azidebenzyliden)xyclohexanon,
6-bis(p-azidebenzyliden)-4-metylxyclohexanon,
1-phenyl-1,2-butanedion-2-(o-metoxycarbonyl)oxim,
1-phenyl-propanedion-2-(o-etoxycarbonyl)oxim,
1-phenyl-propanedion-2-(o-benzoyl)oxim,
1,3-diphenyl-propanetrion-2-(o-etoxycarbonyl)oxim,
1-phenyl-3-etoxy-propanetrion-2-(o-benzoyl)oxim, Michler's keton,
2-metyl-[4-(metylthio)phenyl]-2-morpholino-1-propanon, naphtalenesulfonyl clorua,
quinolinesulfonyl clorua, N-phenylthioacridon, 4,4’-azobisisobutyronitril, diphenyl
disulfua, benzothiazol disupfua, triphenylphosphin, camphor quinon,
2,4-dietylthioxanton, isopropylthioxanton, carbon tetrabromua, tribromophenylsulfon,
benzoyl peroxit, va hdn hop ciia cac chét tao mau khir quang nhw eosin va xanh metylen
va chit khir nhu axit ascorbic va trietanolamin.

Luong chét khoi mao quang polyme héa (C) dugc thém vao t6t hon 14 ndm trong

khoang tir 0,05 dn 30 phén theo trong lugng, t6t hon nita 13 nim trong khoang tir 5 dén
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20 phén theo trong luong tinh trén 100 phén theo trong luwong thanh phin nhay quang
(B). Khi luong chit khoi mao quang polyme héa (C) duge thém vao 16n hon hodc bang 5
phén theo trong lwong tinh trén 100 phin theo trong lugng thanh phén nhay quang (B), cu
thé mat do luu héa cua phén 16 sang ting, sao cho ty 1€ mang con lai sau khi hi€n anh c6
th8 dugc ting 1én. Khi lugng chit khoi mao quang polyme héa (C) dugc thém vao nhd
hon hoic bing 20 phén theo trong lugng tinh trén 100 phin theo trong luong thanh phin
nhay quang (B), d6 hép thu 4nh sang du cu th8 bing chit khoi mao quang polyme héa
(©) tai phﬁn phia trén clia mang bao co thé duoc chin lai @& vc ché chu tric din dién
khong bi c6n nguoc dé 1am giam do bam dinh voi chét nén.

Keo din dién nhay quang theo sang ché c6 th8 dwoc bd sung chét ting nhay clng
v6i chit khoi mao quang polyme héa (C) @ cai thién d nhay va phat trién khoang buéc
song tac dung ddi v6i phan tmg,

Vi du cu thé v& chit ting nhay bao gdm  2,4-dietylthioxanton,
isopropylthioxanton, 2,3-bis(4-dietylaminobenzal)xyclopentanon,

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

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

p-dimetylaminobenzylidenindanon, 2-(p-dimetylaminophenylvinylene)isonaphthothiazol,
1,3-bis(4-dimetylaminophenylvinylene)isonaphthothiazol,

1,3-bis(4-dimetylaminobenzal)axeton, 1,3-carbonylbis(4-dietylaminobenzal)axeton,
3,3-carbonylbis(7-dietylaminocoumarin), N-phenyl-N-etyletanolamin,
N-phenyletanolamin, N-tolyldietanolamin, isoamyl dimetylaminobenzoat, isoamyl

dietylaminobenzoat, 3-phenyl-5-benzoylthiotetrazol va

-10-
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1-phenyl-5-etoxycarbonylthiotetrazol. Theo sang ché, mot hodc nhidu hop chét trong sb
cac hop chét nay co thé dugc st dung. Khi chét tang nhay dugc cho vao keo din dién
nhay quang theo sang ché, lwong bd sung nay thudng nim trong khoang tir 0,05 dén 10
phén theo trong luong, t5t hon nita 13 ndm trong khoang tir 0,1 dén 10 phén theo trong
lugng tinh trén 100 phén theo trong lugng thanh phan nhay quang (B). Khi lugng chit
ting nhay bd sung 16n hon hoic bang 0,1 phin theo trong lugng tinh trén 100 phan theo
trong lugng thanh phin nhay quang (B), tic dung cai thién d6 nhay sang d& dang dugc
thé hién mot cach thich hop, va khi lugng bd sung nay nhé hon hoic bing 10 phin theo
trong lwong hodc nho hon tinh trén 100 phin theo trong lugng thinh phin nhay quang
(B), tinh trang nay c6 thé dugc tc ché trong d6 4nh séng dugc hip thu qui muc cu thé &
phén phia trén ciia mang phi, sao cho cAu tric din dién bi con nguge 1am gidm sy bam
dinh véi vat liéu nén.

Can thiét 14 keo din dién chay quang theo sédng ché chira nhya epoxy (D), va
trong luong duong lugng epoxy cia nhyua epoxy (D) nim trong khoang tir 200 dén
500g/dwong lugng. Khi trong lugng duong lugng epoxy lén hon hodc bing 200g/dwong
luong, keo din dién nhay quang ddm béo c6 thé thu dugc d6 6n dinh bao quan cao clia
mang phu. Mit khac, khi trong luong duong luong epoxy nho hon 500g/dwong Iugng, c6
thé thu duoc cu trac dan dién c6 dd bam dinh cao véi céc loai nén khac nhau nhu mang
nhua va nén thiy tinh. Trong lugng duong lugng epoxy dugc ding dé chi trong luong
cta nhya chita 1 dwong lwong nhém epoxy, va c6 thé xac dinh dugc béng cach ldy sb
lvgng nhém epoxy c6 mdt trong cAu trtc chia cho trong lugng phan tir, dugc x4c dinh tir
cong thirc cu tric.

Thong thuong, lugng nhua epoxy (D) dugc thém vao t6t hon 13 nim trong

khoang tir 1 dn 100 phan trong luong, t5t hon nita 1a tir 30 dén 80 phan trong luong, con
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t6t hon nira 1 tir 10 dén 80 phin trong lugng dua trén 100 phin trong lrong thanh phan
nhay quang (B). Khi luong bd sung ny 16m hon hojic bing 30 phan trong lugng dua trén
100 phin trong lugng thanh phin nhay quang (B), téc dung ting bam dinh dé dang dat
duoc mot cach thich hop, va khi lwong bd sung nay nhdé hon hoic bing 80 phan trong
lugng dwa trén 100 phén trong leong thanh phan nhay quang (B), c6 thé thu dugc keo
din dién nhay quang c6 d6 én dinh bo quan dam bao clia mang phi. T8t hon, 13 keo
din dién chay quang theo sang ché con bao gdm hop chit (E) co tir 1 dén 3 nhom
hydroxyl va tir 10 dén 18 nguyén tir cacbon. Cu thé, khi lugng bb sung clia nhya epoxy
(D) nhé hon 30 phin trong lugng dua trén 100 phin trong lugng thanh phan nhay quang
(B), su bam dinh bi giam nhe, va viéc thém hop chit (E) c¢6 tir 1 dén 3 nhom hydroxyl va
tir 10 dén 18 nguyén tir cacbon 13 dugc wu tién do 1am ting sy bam dinh. Béng céch cho
hop chit (E) phan tng véi nhém epoxy cua nhya epoxy (D), ma khong lién quan dén
bam dinh, trang thai trong d6 nhom epoxy chua phan Umg véi nudc trong thir nghiém
nhiét 4m dé tao ra nhém hydroxyl, do d6 nuéc duoc hép thu va sy hién tugng truong né
xay ra do su bong tdch mang cé thé duoc uc ché, va do d6 su bam dinh c6 thé dugc duy
tri sau thir nghiém nhiét 4m. Hop chét (E) du con c6 thé phan tng v6i mang oxit trén bé
mit cia hat dan dién (A), va két qua cia tac dung khr, dién tro suét riéng cua cAu trac
dan dién thu duoc c6 thé duoc giam tiép.

Chu truc nay cta nhyua epoxy (D) khong bi gii han cu thé mién 14 trong lugng
dwong lugng epoxy nam trong khoang tir 200 dén 500g/duong lwong. Vi du cu thé bao
gém nhya epoxy dugc cai bién bdi etylen glycol, nhya epoxy loai bisphenol A, nhya
epoxy bromin hoa, nhya epoxy loai bisphenol F, nhua epoxy loai novolak, nhya epoxy
vong béo, nhua epoxy loai glyxidyl amin, nhya epoxy loai glyxidyl ete va nhya epoxy di

vong.
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Vi du vé loai hop chit (E) c6 tir 1 d&n 3 nhém hydroxyl va tir 10 dén 18 nguyén
tir cacbon bao gdm rugu don chirc, rugu da chuc va glycol ete c6 tir 10 dén 18 nguyén tir
cacbon, va vi du vé ciu tric ciia hop chét (E) bao gdm, nhung khong chi gi6i han &,
nhém alkyl no mach thing, nhém alkyl no mach nhénh, va nhém alkyl c6 lién két doi
khong no trong phén tr.

Ruou don chirc ¢6 tir 10 dén 18 nguyén tir cacbon, vi du vé ruou don chirc c6
nhoém alkyl no mach thrfmg bao gém 1-decanol, 2-decanol, 1-undecanol, 1-dodecanol,
2-dodecanol, 1-tridecanol, 1-tetradecanol, 2-tetradecanol, 1-pentadecanol, 1-hexadecanol,
2-hexadecanol, 1-heptadecanol, 1-octadecanol, 1-nonadecanol va 1-eicosanol.

Vi du vé rugu don chiic c6 nhém alkyl no mach nhanh bao gém
3,7-dimetyl-1-octanol, 3,7-dimetyl-3-octanol, 2-heptylundecanol, ruou isomyristylic,
ruou isoxetylic va ruou isostearylic. Ruwou mach vong nhu dixyclohexylmetanol,
trixyclodecanonometylol, rugu colophan hydro héa va dihydroterpineol ciing duoc sir
dung.

Ruou don chirc ¢6 nhém alkyl c6 lién két d6i khoéng no trong phén tir 13 ruou don
chirc ¢6 nhém alken c6 mdot lién két d6i khong no, nhém alkadien c6 hai lién két d6i
khong no, nhém alkatrien cé ba lién két d6i khong no, hoic nhém alkapolyen cé bdn
hodc nhiéu lién két dbi khdng no, va vi du ctia ching bao gém ruou don chirc chira nhom
alkyl no mach théng, mach nhanh hodc mach vong nhu rugu oleylic, rugu linolylic,
11-hexadexen-1-ol, 7-tetradexen-1-ol, 9-tetradexen-1-ol, 11-tetradexen-1-ol,
7-dodexen-1-ol, 10-undexen-1-ol, 9-dexen-1-ol, xitronellol, dodecadien-1-ol, phytol,
geraniol, rhodinol, linalool terpineol C, a-terpineol va L-a-terpineol. Cac rugu don chirc
ndy c6 thé duoc sir dung riéng r& hoic phdi hop hai hodc nhidu ruou trong sb ching theo

ty 1& dinh luong bat ky.
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Vi du vé& ruou da chirc c6 tir 10 dén 18 nguyén tir cacbon bao gdm rugu alkylen
dihydric nhu 1,2-decandiol, 1,10-decandiol, 1,2-decandiol, 1,12-dodecandiol,
1,2-dodecandiol, 1,14-tetradecandiol, 1,2-tetradecandiol, 1,16-hexadecandiol,
1,2-hexadecandiol, polyetylen glycol va polypropylen glycol, va ruou da chic nhu
- trimetyloloctan, dipentaerythritol va tripentaerythritol xenluloza.

Glycol ete c6 tir 10 dén 18 nguyén tir cacbon, vi dy vé& glycol ete c6 tir 10 dén 18
nguyén tir cacbon bao gdm dung méi trén co s& glycol ete nhu dipropylen glycol n-butyl
ete, trietylen glycol mono-n-butyl ete, tripropylen glycol metyl ete, tripropylen glycol
etyl ete, tripropylen glycol propyl ete va tripropylen glycol butyl ete.

Hop chét (E) c6 mit trong keo din dién nhay quang theo sang ché tét hon 14 rugu
don chirc hodic rugu da chirc ¢6 tir 10 dén 18 nguyén tir cacbon, tSt hon nita 13 ruou don
chttc. Rugu don chirc ¢6 do phan tng thip, va do d6 c6 thé tranh dugc phan ung voi
thanh phén hiru co khéng phai 1a nhya epoxy (D) 1a thanh phén céu tir clia keo din dién
nhay quang, va do d6 su c6 dic co thd duge trc ché. Phan tmg vé6i thanh phan kiém trong
qua trinh hién anh alkali ciing dugc trc ché, sao cho c6 thé giam duoc kha ning tran.

Trong s6 cac ruou don chirc, hop chét (E) chira nhém alkyl no mach thing va
hop chét (E) chira nhdm alkyl no mach nhénh 1 dugc wu tién, va hop chét (E) chira nhom
alkyl no mach théng 13 duoc wu tién hon. Hop chit (E) chita nhém alkyl no mach théng
d& dang di chuyén trong keo din dién nhay quang hon, va do d6 dudng nhu c6 thé phan
g manh hon v&i nhém epoxy cua nhua epoxy (D). Theo séng ché, mot hozc nhiéu loai
hop chit (E) c6 thé duoc st dung.

Tét hon 13, hop chit (E) ¢6 tir 1 d&n 3 nhém hydroxyl va tir 10 dén 18 nguyén tir
cacbon, c6 mit trong keo din dién nhay quang theo sang ché, duoc sir dung véi luong

ndm trong khoang tir 1 dén 100 phan trong luong, t6t hon nita 13 tir 5 dén 70 phén trong
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lugng duya trén 100 phin trong luong thanh phin nhay quang (B). Khi lugng hop chit (E)
16n hoac hodc béng 5 phén trong luvong sy bdm dinh c6 thé dugc duy tri sau thir nghiém
nhiét 4m, va khi lugng hop chét (E) nho hon hodc bang 70 phan trong lugng, su dit va
nit cdu triic trong qua trinh hién anh c6 thé dugce e ché.

Keo din dién nhay quang theo sang ché c6 thé chira axit carboxylic hodc anhydrit
cia nd. Vi du cu thé v& hop chit c6 nhém axit carboxylic bao gdm axit axetic axit
propionic, axit sucxinic, axit maleic, axit phtalic, axit 1,2,3,6-tetrahydrophtalic, axit
3,4,5,6-tetrahydrophtalic, axit hexahydrophtalic, axit 4-metylhexahydrophtalic, axit
metylbicyclo [2,2,1] heptan-2,3-dicarboxylic, etylen glycol bisanhydrotrimellitat,
glyxerin  bisanhydrotrimellitat ~monoaxetat  axit tetrapropenylsucxinic,  axit
octenylsucxinic, axit 3,3’,4,4’-diphenylsulfontetracarboxylic,
1,3,3a,4,5,9b-hexahydro-5(tetrahydro-2,5-dioxo-3-furanyl) naphto[1,2-c]furan-1,3-dion,
axit 1,2,3,4-butantetracarboxylic, axit xyclohexan-1,2,3,4-tetracarboxylic, Floren G-700
(san xuét bdi KYOEISHA CHEMICAL Co., LTD.), Floren G-900 (san xuit bdi
KYOEISHA CHEMICAL Co., LTD.), BYK-P105 (san xudt béi BYK Company),
BYK-P105 (san xut bdi BYK Company), KD-4 (san xuit bdi Croda Company). KD-8
(san xut bdi Croda Company), KD-9 (san xuét bdi Croda Company), KD-12 (san xuét
bdi Croda Company), KD-15 (san xuét boi Croda Company), JP-57 (san xuét boi Croda
Company) va PA-111 (san xuét béi Ajinomoto Fine-Techno Co., Inc.). Anhydrit axit dugc
dung dé chi hop chit trong d6 hai phan tir axit carboxylic dugc ngung tu loai nuéc, va vi
du cu thé bao gém anhydrit axetic, anhydrit propionic, anhydrit sucxinic, anhydrit maleic,
anhydrit phtalic, anhydrit 1,2,3,6-tetrahydrophtalic, anhydrit 3,4,5,6-tetrahydrophtalic,
anhydrit hexahydrophtalic, anhydrit 4-metylhexahydrophtalic, anhydrit metylbixyclo

[2,2,1] heptan-2,3-dicarboxylic, etylen glycol bisanhydrotrimellitat, glyxerin
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bisanhydrotrimellitat ~ monoaxetat, = anhydrit  tetrapropenylsucxinic,  anhydrit
octenylsucxinic, anhydrit 3,3',4,4'-diphenylsulfontetracarboxylic,
1,3,3a,4,5,9b-hexahydro-5(tetrahydro-2,5

-dioxo-3-furanyl)naphto[ 1,2-c]furan-1,3-dion, dianhydrit 1,2,3,4-butantetracarboxylic va
3,4-anhydrit xyclohexan-1,2,3,4-tetracarboxylic.

Khi axit carboxylic hodc anhydrit ciia né dugc str dung cho keo din dién nhay
quang theo sang ché, lwong bd sung ctia n6 t6t hon 13 nim trong khoang tir 0,5 dén 30
phén trong lwong, t&t hon nita 1 nim trong khoang tir 1 dén 20 phn trong luong dya trén
100 phin trong lugng thanh phén nhay quang (B). Khi lugng bd sung ctia hop chit co
nhém axit carboxylic hodc anhydrit ciia né nhidu hon hoic bing 0,5 phin trong luong
dua trén 100 phén trong luong thanh phin nhay quang (B), 4i lyc véi qua trinh hién anh
duge ting 1én va c6 thé thu duoc chu truc t6t cling nhu d6 din dién cta hén hop cudi
cing duoc ting lén. Khi lugng bb sung clia anhydrit axit nhé hon hodc bing 30 phin
trong luong, gidi han hién anh va d6 bam dinh ¢ nhiét d6 cao hon va do 4m cao c6 thé
dugc tang 1€n.

Keo din dién nhay quang theo sang ché c6 thé chira dung méi. Vi du vé dung
mbi bao gdm N,N-dimetylaxetamit, N,N-dimetylformamit, N-metyl-2-pyrolidon, dimetyl
imidazolidinon, dimetyl sulfoxit, y-butyrolacton, etyl lactat, 1-metoxy-2-propanol,
1-etoxy-2-propanol, etylen glycol mono-n-propyl ete, ruwou diaxeton, ruou
tetrahydrofurfurylic, propylen glycol monometyl ete axetat, dietylen glycol monometyl
ete, dietylen glycol monometyl ete axetat, dietylen glycol monobutyl ete, trietylen glycol
dimetyl ete va 2,2,4-trimetyl-1,3-pentandiol monoisobutyrat. Dung moi ¢ diém s6i cao
hon hoic bing 150°C 1a dugc uu tién. Khi diém s6i cao hon hogc bing 150°C, su bén

tung tée ciia dung moi duoc e ché, nén sy lam dic keo din dién nhay quang c6 thé dugc
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e ché. Mot dung mdi cé thé dugc st dung, hodc hai hodc nhiéu dung moi cé thé dugc
tron va st dung. Dung mdi c6 thé dugc thém vao dé diéu chinh d6 nhét sau khi san xuét
keo.

Keo din dién chay quang theo séng ché c6 thé chita chit phu gia nhu polyme
khong nhay quang khong c6 lién két d6i khéng no trong phan ti, chit déo héa, chat 1am
d8u mau, chét hoat dong bé mit, chét két hop silan, chét chéng tao bot va chit mau mién
1A cac dic tinh mong mudn cta né khéng bi suy giam. Vi dy cu thé vé& polyme khong
nhay quang bao gdm nhua epoxy, nhwa novolak, nhya phenol, tién chét polyimit va
polyimit déng vong.

Vi du cu thd vé& chit déo hoa bao gdém dibutyl phthalat, dioctyl phthalat,
polyetylen glycol va glyxerin. Vi du cu thé vé chét lam d&u mau bao gdm polyme trén co
s& vinyl va polyme trén co s& acryl dic biét.

Vi du v& chét két hop silan bao gdm metyltrimetoxysilan, dimetyldietoxysilan,
phenyltrietoxysilan, hexametyldisilazan, 3-metacryloxypropyltrimetoxysilan,
3-glyxidoxypropyltrimetoxysilan, vinyltrimetoxysilan va
3-glyxidoxypropylmetyldietoxysilan.

Keo din dién nhay quang theo sang ché duoc san xuit bang cach sir dung thiét bi
lam phan tan, thiét bi nhao tron hodc thiét bi twong tw. Vi du cu thé v& cac thiét bi nay
bao gdm, nhung khong chi giéi han &, mdy can kidu ba truc, may nghién bi va may
nghién bi hanh tinh,

Phwong phap san xuit ciu tric din dién bing cach str dung keo dn dién nhay
quang theo sang ché s& duoc mo ta dudi diy. Pé san xuét cAu tric din dién, keo theo
sang ché dugc pht 1én nén, va 1am kho bing cach gia nhiét keo dé 1am bay hoi dung méi.

Sau d6, cdu tric mong mudn dugc tao ra trén nén bang cach thuc hién buéc hién anh véi
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keo dugc 10 sdng qua mit na tao cu tric. Sau d6, ciu trac duge luu héa & nhiét 46 nim
trong khoang tir 100 dén 300°C dé tao ra cu truc dan dién.

Vi du vé nén dugc sir dung trong sang ché bao gdm, nhung khong chi giéi han 4,
mang PET, mang polyimit, mang polyeste, mang aramit, nén nhya epoxy, nén nhya
polyete imit, nén nhya polyete keton, nén nhya trén co s& polysulfon, nén thiy tinh,
phién silic, nén nhdm oxit, nén nhdm nitrit va nén silic cacbua.

Vi du vé phuong phép phun keo din dién chay quang theo sang ché bao gbm
tréng quay, phun pht, pht 13n, in ludi, phi bing dao phét (blade coater), phit bing khudn
kéo (die coater), pht can lang (calender coater), phii meniscus va phu 16t thanh (bar
coater). D§ day clia mang phi thay dbi phu thudc vao phuong phap phu, ndng d6 chit rin
trong ché phém, dd nhét va cac yéu td tuong ty, nhung keo thudong dugc phu sao cho d6
day ctia mang sau khi 1am khd nim trong khoang tir 0,1 dén 50um.

Sau d6, dung moi duogc loai bo ra khoi mang d3 dwoc phu 1én nén. Vi du vé
phuong phép dé loai bd dung mdi bao gdm gia nhiét/lam khé bing 16, dia néng, tia hdng
ngoai hodc phuong phap twong tw va 1am khé trong chan khong, Tt hon, 13 budc gia
nhiét/lam khé duogc thuc hién & nhiét d6 nim trong khoang tir 50°C dén 180°C trong
khoang thi gian tir 1 phut dén vai gio.

Mang phii sau khi loai dung méi 12 cdu tric duge xir Iy bing phuong phép quang
khic. Ngudn anh sang dugc sir dung dé dé 16 sang tot hon 14 tia i (365nm), tia h (405nm)
hodc tia g (436nm) ctia dén thiy ngén.

Sau khi 16 sang, thu dugc cdu tric mong mubn bing cach loai bé phin khong
duoc 16 sang bing cach sir dung chit hién anh. Dung dich trong nudc cta hop chit nhu
tetrametylamoni hydroxit, dietanolamin, dietylaminoetanol natri hydroxit, kali hydroxit,

natri cacbonat, kali cacbonat, trietylamin, dietylamin, metylamin, dimetylamin,
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dimetylaminoetyl = axetat,  dimetylaminoetanol, = dimetylaminoetyl = metacrylat,
xyclohexylamin, etylendiamin, hexametylendiamin ho3c cic chét trong tu 13 chét hién
anh dugc ding & budc hién anh bing kiém 13 dugc wu tién. Trong mdt sb truong hop,
chét 1ong thu dugc bing cach bd sung vao dung dich trong nurde néu trén mot hodc nhidu
dung m6éi phén cyc nhu  N-metyl-2-pyrolidon,  N,N-dimetylfornamit,
N,N-dimetylaxetamit, dimetyl sulfoxit va y-butyrolacton, rugu nhu metanol, etanol va
isopropanol, este nhu etyl axetat va propylen glycol monometyl ete axetat, va keton nhu
xyclopentanon, xyclohexanon, isobutyl keton va metyl isobutyl keton cé thé dugc sir
dung 1am chit hién anh. Dung dich thu dwoc bing cich bb sung chit hoat dong bé mit
vao dung dich kiém néu trén cling co thé dugce st dung lam chét hién anh. Vi chit hién
anh dugc st dung cho budc hi€n anh hitu co, dung mdi phén cuc nhu
N-metyl-2-providon, N-axetyl-2-pyrolidon, N,N-dimetylaxetamit, N,N-dimetylformamit,
dimetyl sulfoxit hodc hexametylphosphortriamit riéng r& hogc dung dich hdn hgp dung
moi phan cuc phdi hop véi metanol, etanol, rugu isopropylic, Xylen, nudc, metyl carbitol,
etyl carbitol hodc cac chét tuong tu co thé duoc sir dung.

Budc hién 4nh c6 thé duge thuc hién bing phuong phép trong d6 chit hién anh
dugc phun 1én bé mit mang phi, trong lic nén dugc dé yén hodc quay, hoic nén dugc
nhiing trong chét hién anh, hodc nén dugc nhiing trong lic sir dung séng siéu 4m tai 6.

Sau khi hién 4nh, ¢6 thé thuc hién budc rira bang nudc. O day, budc rira ndy c6
thé duoc thuc hién béng ruou nhu etanol hodc rugu isopropylic hodc este nhu etyl axetat
hodc propylen glycol monometyl ete axetat dugc thém vao nudc.

Tiép d6, mang ché phdm keo dwoc Iuu héa dé c6 tinh din dién. Vi du vé& phuong
phép luu hoa mang ché phim keo bao gdm gia nhiét/lam khé bang 16, 16 st dung khi tro,

dia néng, tia hong ngoai hoic cic phuong phap tuong tu va lam kho trong chan khong.
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Nhiét d6 luu hoa t6t hon 13 ndm trong khoang tir 100 dén 300°C, t6t hon nita 14 tir 120
dén 180°C. Khi nhiét d6 gia nhiét cao hon hoic bﬁng 120°C, lugng nhua co ng6t tinh
theo thé tich c6 thé ting 1én, 1am giam dién tré suét riéng. Keo din dién theo sang ché c6
thé duoc str dung 1én nén c6 do khang nhiét thép, hodc duoc st dung phéi hop véi vat
liéu c6 d6 khang nhiét thip do d6 din cao c6 thé thu dugc bing céch luu héa & nhiét do
tuong dbi thép nhu 180°C hodc thép hon. Theo céch nay, cAu tric dan dién c6 thé duoc
tao ra nho budc lvu héa.
Vi du thire hién séng ché.

Vi du vé sang ché s& dugc mod ta dudi ddy, nhung sang ché khong chi bi giéi han
& céc vi du nay. Vat liéu va phuong phap danh gia duge sir dung trong céc vi du va vi du
so sanh la nhu sau.
Phwong phdp dénh gié ddc tinh tao méu

Keo din dién nhay quang dugc pht 1én mang PET sao cho c6 d9 day khd bing
10pum, 1am kho trong 16 1am khd & 90°C trong 10 phut, dé 16 sang qua mang che quang c6
9 cAu triic ¢6 gié tri L/S (line-and-space: dudng va khoang tréng) khac nhau, mot chu tric
bao gém mdt nhom cac dudng dugc sép xép ¢6 (L/S) ¢ dinh, dugc hién anh va luu héa
nhiét 6 140°C trong 1 gior dé thu dwoc cau triic dAn dién. Gia tri L/S clia cac don vi dugc
dat & 50/50, 40/40, 30/30, 25/25 va 20/20 (mbi gia tri thé hién d6 rong (um) khoang cach
(um) cua dudng). Cau tric thu duge duge quan sat bing kinh hién vi quang hoc dé xé4c
nhén c4u trac khong chira phin du gifra cac cdu tric va khong chira cAu triic bong tréc va
c6 gid tri LS nho nhét, va gi4 trj LS nho nhét dugc x4c dinh 12 US cho phép hién anh.
Phuong phdp dénh gid dién tré xudt riéng

Keo din dién dugc phi 1én mang PET sao cho c6 d6 diy kho bing 10um, lam

kho trong 16 1am kho & nhiét d§ 90°C trong 10 phut, 10 sdng qua mang che quang c6 phéan
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truyén 4nh sang A c6 cu trac duge thé hién trén Fig.1, hién anh va luu héa trong 10 1am
khd & nhiét ¢ 130°C trong 1 gid & thu dwoc chu tric din dién dé do dién trd suit riéng.
CAu tric dén dién c6 d6 rong dudng bing 0,400mm va dd dai dudong bing 80mm. Phin
cubi ctia ciu tric thu duge duge ndi qua may do dién trd suét riéng dé do gia tri dién tro
suit bé mit, va dién tré sut riéng dugc tinh b%mg cach lam khép gia tri do dugc trong
cong thie tinh dwgc mo ta dudi day. Py diy mang duge do bang cach sir dung may vé
profin theo budc loai dau do “SURFCOM 1400” (nhén hi€u hang héa di dugc bao hd)
(tén thuong mai, san xuit béi TOKYO SEIMITSU CO., LTD.). P6 day mang dugc do &
ba vi tri dugc chon ngiu nhién, va gia trj trung binh clia d6 day tai ba vi tri nay dugc xac
dinh 14 46 diy mang. Buéc séng 1a Imm, va tbc d6 quét bing 0,3mm/s. Pbi voi dd rong
dudng, gié tri tung binh clia d6 rong dudng & ba vi tri thu duoc bang cach quan sat ciu
triic & ba vi tri duwoc chon ngiu nhién béng kinh hién vi quang hoc va phén tich sb litu
hinh 4nh dugc x4c dinh 1a d rdng duong.
Pién trd suit riéng = gid tri di€n tro suét bé mit x do day x d¢ rong duong/dd dai duong.

Trong cac Vi du tir 7 &én 14 va Vi du so sanh tir 3 dén 6, dién trd sut riéng duogc
do v6i 100 mAu, va trong trudng hop dién try suét riéng nhoé hon 1E-4Qcm trong nhiéu
hon hogc bing 90 miu dugc cho 14 t6t, va danh gia 1a “O“dé c6 thé gia cong chu truc.
Khi d6 gia cong cAu tric 12 “O”, dién trd suét riéng trung binh dbi véi 100 miu duoc xéc
dinh.
D6 6n dinh bdo qudn clia mang phii keo

Mudi miu thu duge bang cach phun keo din dién nhay quang 1én mang PET sao
cho c6 @ day kho bing 10pum va lam kho keo trong 16 1am khé & nhiét d6 90°C trong 10
phut. Tai m&i diém ngay sau khi lam khé va 1 ngay, 2 ngay, 3 ngay, ngdy, 5 ngdy, 6 ngay,

7 ngay, 8 ngay va 9 ngay sau khi lam kh6, mdt mAu duoc rira-hién anh trong 40 gidy bing
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cht hién anh (dung dich natri cacbonat trong nudc 0,2%) & mirc 16 sang bang 200mJ qua
mang che quang c6 gia tri L/S bing 40/40 (mdi mAu thé hién d6 rong (um)/khoang cach
(um) dudng) sau d6 rua bing nudc tinh khiét, va sau d6 1am kho bang céach thdi khéng
khi. Sau d6, mau duoc luu héa & 140°C trong 1 gid dé thu dugc céu trac din dién. Vao
ngay ma do rong dudng tré nén bang hosc 16n hon 1,1 1in d6 rong dudng cta cu tric
din dién nhén dugc bing cach 16 sang, viéc hién anh va hru héa miu ngay sau khi lam
kho 14n thtr nhét duoc x4c dinh 1a sb ngay dn dinh bao quan. Trudng hop ma sb ngiy on
dinh bao quan 16n hon hodc béng 3 dugc danh gia 13 tbt. Viéc bao quan dwgc thuc hién
trong phong sach & 23°C.
Ddnh gia dé bam dinh

Keo din dién chay quang duoc phun 1én mang PET sao cho c6 d§ day kho bing
10pm, 1am kho trong 10 1am kho & 90°C trong 10 phut, d8 16 sang toan bd bé mit, hién
anh va luu hoa & 140°C trong 1 gi¢. Do bam dinh dugc danh gia theo ti€u chuén JIS
KS600-5-6 (1999) (ISO 2409: 1992), va truong hop trong d6 hién twgng bong khong xay
ra & 100 14n tich duoc d4nh gid 1a “O”.
Phwong phdp ddanh gia dj bam dinh véi ITO

Keo din dién nhay quang duoc phi 1én mang PET cung v6i ITO ELECRYSTA
“(nhan hiéu hang héa di dugc ding ky) V270L-TFS (san xuit béi NITTO DENKO
CORPORATION) sao cho ¢6 @6 day khé bang 7um, lam kho trong 10 1am khé & 90°C
trong 10 phut, d& 16 sang trén toan bd bé mit in, va sau d6 luu hoa trong ie) 1am khé &
140°C trong 1 gid, mot vét cit duge thuc hién dang hinh vudng 10 x 10 c6 d6 rong 1mm,
va miu dugc dt trong bé nhiét-dinh 4m SH-661 (san xuét bdi ESPEC Corp.) & 85°C va
d6 Am tuong d6i (RH) 85% trong 240 gid. Sau do, mau dugc léy ra, mdt bang dinh dugc

dinh & vi tri hinh vudéng va bdc ra, va viéc danh gia dugc thuc hién béng sb lugng hinh
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vudng con lai. Bing dinh xelophan (san xuét bdi NICHIBAN CO., LTD.) dugc sir dung
trong vi du nay. Trudng hop trong d6 s6 luong hinh vudng con lai nhiéu hon hoic bing
95 dugc danh gia 1la “O”.

Vit li€u duoc st dung trong cac vi du va vi du so sanh 1a nhu sau.

- Hat din dién (A)

Hat dugc 1am tir vat li€u va kich thudc hat dugc mé ta trong Bang 1 va 2 dugc st
dung. Kich thuéc hat trung binh dugc xac dinh bing phwong phép sau.

Do kich thwéce hai trung binh thé tich

Kich thuéc hat trung binh thé tich cta hat din dién (A) duge do bing cach st
dung may phéan b kich thudc hat tan xa 4nh sing dong hoc san xuit boi HORIBA, Ltd.

- Thanh phén nhay quang (B)

Vi du tong hop 1
Thanh phin nhay quang (B-1)

Thanh phén nhay quang thu dugc bing cich bb sung vao phan tmg 5 phin trong
luong glyxidyl metacrylat (GMA) cung vé&i copolyme cua etyl acrylat (EA/2-etylhexyl
metacrylat (2-EHMA)/styren(st)/axit acrylic (AA) (ty 1€ copolyme héa: 20 phén trong
Iwong/40 phén trong lwong/20 phéan trong lwgng/15 phan trong lugng).

Dietylen glycol monoetyl ete axetat (150g) dugc thém vao binh phan Ung trong
khi quyén nito, va nhiét d6 dugc ting 1én dén 80°C bing céch st dung chu dau. Hon
hop nay dugc bd sung nhd giot hdn hgp bao gbém etyl acrylat (20g), 2-etylhexyl
metacrylat (40g), styren (20g), axit acrylic (15g), 2,2'-azobisisobutyronitril (0,8g) va
dietylen glycol monoetyl ete axetat (10g) trong 1 gio. Sau khi thém xong phan {mng
polyme héa dugc thyc hién trong 6 gid. Sau d6, hydroquinon monometyl ete (1g) dugc

thém vao dé dung phéan Gng polyme héa. Tiép d6, hdn hop bao gbm glyxidyl metacrylat
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(5g), trietyl benzyl amoni clorua (1g) va dietylen glycol monoctyl ete axetat (10g) dugc
nhé giot vao trong 0,5 gid. Sau khi thém xong phan tng bd sung duoc thuc hién trong 2
gid. Dung dich phan tmg thu duge duoc 1am sach bang metanol tap chit chwa phan tmg,
va lam kho trong chin khéng trong 24 gior dé thu duoc thanh phin nhay quang (B-1).
Thanh phﬁn nhay quang B-1 thu duoc c6 tri s axit béng 103mg KOH/g va nhiét 46
chuyén héa thiy tinh bang 21,7°C nhu duoc xé4c dinh tir cdng thirc (1).

Vi du téng hop 2

Thanh phin nhay quang (B-2)

Thanh phin nhay quang thu dwoc bing cach bd sung 5 phin trong lugng glyxidyl
metacrylat (GMA) cling véi copolyme clia bisphenol A diacrylat dugc cai bién bai etylen
oxit FA-324A (tén san phim, san xuét bai Hitachi Chemical Co., Ltd.)/EA/AA (ty 18
copolyme héa: 50 phén trong lugng/10 phin trong lwong/15 phén trong lugng).

Dietylen glycol monoetyl ete axetat (150g) dugc cho vao binh phan tng trong khi
quyén nito, va nhiét d6 dugc ting dén 80°C bing cach st dung chau dau. Hén hop phan
g nay duoc bd sung nhé giot hdn hop bao gdm bisphenol A diacrylat dwoc cai bién boi
oxit FA-324A (50g), etyl acrylat (20g), axit acrylic (15g), 2,2'-azobisisobutyronitril (0,8g)
va dietylen glycol monoetyl axetat (10g) trong 1 gid. Sau khi thém xong, phan Ung
polyme hda dugc thuc hién trong 6 gid. Sau d6, hydroquinon monometyl ete (1g) dugc
thém vao dé dimg phéan tmg polyme héa. Tiép d6, hdn hop bao gdm glyxidyl metacrylat
(5g), trietyl benzyl amoni clorua (lg) va dietylen glycol monoetyl ete axetat (10g) dugc
thém nho giot vao trong 0,5 gi¢. Sau khi thém xong phan tmng thém dugc thuc hién trong
2 gidr. Dung dich phan tng thu dwoc dugc 1am sach bing metanol dé loai bo tap chét
khong tan, va 1am kho trong chan khéng trung 24 gid d thu dugc thanh phin nhay quang

B-2. Thanh phﬁn nhay quang (B-2) thu duoc co tri sb axit b@fmg 96mg KOH/g va nhiét 4
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chuyén hoa thuy tinh bang 19,9°C nhwr dwgc x4c dinh trong cdng thic (1)

. Chét khoi mao quang polyme héa (C)

IRGACURE 369 (tén thuwong mai, san xuét bdi Ciba Japan K. K.)

- Nhya epoxy (D)

Nhua epoxy (D-1): JER 828 (duong lugng epoxy: 188) san xuét bdi Mitsubishi
Chemical Corporation

Nhua epoxy (D-2): nhya ADEK EPR-21 (dwong lugng epoxy: 210) san xuét boi
ADEKA CORPORATION

Nhua epoxy (D-3): nhya ADEK EPR-4030 (duong lugng epoxy: 380) san xuét
bdi ADEKA CORPORATION

Nhua epoxy (D-4): JER 1001 (dwong luong epoxy: 475) san xuét bai Mitsubishi
Chemical Corporation

Nhua epoxy (D-5): JER 1002 (duong luong epoxy: 650) san xuét bdi Mitsubishi
Chemical Corporation

Nhua epoxy (D-6): EOCN-103s (duong Iuong epoxy: 210) san xuét bdi Nippon
Kayaku Co., Ltd.

- Hop chét (E-1) 1-dodecanol (sin xuét bai Tokyo Chemical Industry Co., Ltd.,
ruwou don chirc no mach théng, s lwong nguyén tir cacbon: 12)

- Hop chét (E-2) 1-tetradecanol (san xuét boi Tokyo Chemical Industry Co., Ltd.,
rugu don chirc no mach thing, sb lwgng nguyén tir cacbon: 14)

- Hop chét (E-3) 1-octadecanol (sén xut bai Tokyo Chemical Industry Co., Ltd.,
ruou don chirc no mach théng, sb lugng nguyén tir cacbon: 18)

. Hop chét (E-4) 3,7-dimetyl-1-octanol (san xuét boi Tokyo Chemical Industry

Co., Ltd., ruou don chirc no mach nhanh, s6 Iugng nguyén tir cacbon: 14)
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- Chét 1am d&u mau: L1980 (san xuét bdi Kusumoto Chemicals, Ltd.)

- Monome: Light Acrylat BP-4EA (san xuét bdi KYOEISHA CHEMICAL Co.,

LTD.)

. Dung méi: dietylen glycol monobutyl ete (sin xudt béi Tokyo Chemical
Industry Co., Ltd.)
Vidu 1l

Thanh phin nhay quang (B) (17,5g), chit khoi mao quang polyme héa (C)
IRGACURE 369 (san xuét bdi Ciba Japan K.K.) (3,5g), dietylen glycol monobutyl ete
(17,0g) va nhya epoxy (D) dugc thém vao, va tron bdi “Akatori Rentaro” (t€n thuong
mai, ARE-310, san xuit bdi THINKY CORPORATION) dé thu dugc dung dich nhua
nhay quang (38,0g) (ham lwong chét rén: 55,3 % trong luong).

Dung dich nhya nhay quang thu dugc (38,0g) va hat Ag co kich thude hat trung
binh bing 2pm (140,5g) dugc tron cing véi nhau, va hdn hop nay duge nhao bang cach
sir dung may cén kiéu ba truc “EXAKT M-50” (tén thwong mai, san xudt boi EXAKT
Company) d thu dugc keo din dién nhay quang (178,5g).

Keo thu dwoc dwoc phun 16n mang PET c6 d6 day mang bing 100um bing k§
thuat in Iudi, va 1am kho trong 10 1am kho & 90°C trong 10 phit. Sau d6, keo duogc dé 16
séng toan bd dudmg & mirc 16 sang bing 300mJ/cm? (budc song bang 365nm) bing cich
stt dung thiét bi 16 sang “PEM-6M” (tén thuong mai, san xudt béi UNION OPTICAL
CO., LTD.), nhing vio chét hién anh 13 dung dich Na,C0O30,25% trong 50 gidy, va ria
bing nudc siéu tinh khiét, va sau d6 luu héa trong 16 1am kho & 140°C trong 1 gid. Ciu
trac din dién da dugc luu héa c6 d6 day mang bang 10um. CAu tric din dién L/S dugc
quan sat bing kinh hién vi quang hoc d x4c nhan ring cau triic din dién di dugc x& ly

cau trac mot cach thanh céng, khong cd phan du gilta cac cau tric va khong cé su bong
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tréc chu trac khi L/S nhé hon hoic bing 20/20pm. Pién tré suét riéng ciia cdu tric din
dién duoc do 12 8,1 x 10°Qcm. Sé ngay 6n dinh bao quan 1a 3, cho thiy két qua tdt. Chu
tric dan dién nay dugc danh gia 1a “O “y& d6 bam dinh do hién tuong bong tréc khong
Xay ra.
Vi du tir 2 dén 6

Keo dan dién nhay quang c6 thanh phﬁn duoc thé hién trong Bang 1 dugc tao ra
theo cach tuong ty nhu trong Vi du 1, va duge danh gia theo cach twong tu nhu trong Vi
du 1. Cac két qua danh gia dugc thé hién trong Bang 1.
Vi du tiv 8 dén 14

Keo din dién nhay quang c6 thanh phin dugc thé hién trong Bang 2 dugc tao ra
theo cach tuong tu nhu trong Vi du 7, va duoc danh gia theo cach tuwong tw nhu trong Vi
du 1. Cac két qua danh gia dugc thé hién trong Bang 2.
Vi du so sdanh 1 dén 2

Keo din dién nhay quang c6 thanh phﬁn duoc thé hién trong Bang 1 duoc tao ra
theo cach tuong tu nhu trong Vi du 1, va dugc danh gia theo cach twong tw nhu trong Vi

du 1. Céc két qua danh gia dugc thé hién trong Bang 1.
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Keo din dién nhay quang thu duoc tir cic Vi du tir 1 dén 6 thoa man cac yéu
cau cia sang ché, ca d6 6n dinh bao quan va d6 bam dinh cta keo phit mang déu t6t,
nén céu tric c6 d6 phan giai cao c6 thé dugc tao ra, va clu tric din dién c6 thé thu
dugc bing cach Iwu héa & 140°C, nhung trong Vi du so sanh 1 va 2, d6 én dinh bao
quan va d§ bam dinh cuia keo phii mang kém.

Vidu7

Thanh phén nhay quang (B-1) (17,5g), chét khoi mao quang polyme héa (C)
IRGACURE 369 (san xuit boi Ciba Japan K.K.) (3,5g), nhya epoxy (D) (1,5g), Light
Acrylat BP-4EA (san xuét boi KYOEISHA CHEMICAL Co., LTD) (3,5g), hop chat
(E) (2,5g) va dietylen glycol monobutyl ete (17,0g) dugc thém vao, va trdn béang thiét
bi “Awatori Rentaro” (t€n thwong mai, ARE-310, san xudt boi THINKY
CORPORATION) dé thu dugc dung dich nhya nhay quang (45,5g) (ham lugng chét
rin: 62,6 % trong luong).

Dung dich nhya nhay quang thu dugc (45,5g) va hat Ag c6 kich thudc hat
trung binh bing 1pm (129,8g) dugc tron cing véi nhau, va hdn hop nay duoc nhao
béng cach sir dung thiét bi can kiéu ba truc “EXAKT M-50” (tén thuong mai, san xuét
bdi EXAKT Company) dé thu duoc keo din dién nhay quang (175,3g).

Keo thu dugc duoc phun 1én mang PET c6 d6 diy mang bing 100pum béng k¥
thuat in luéi, va 1am kho trong 10 1am kho & 90°C trong 10 phut. Sau d6, keo duoc dé
16 sang toan bd dwong & mirc 16 sang bang 200mJ/cm? (bude Séng bing 365nm) bing
cach stt dung thiét bi 16 sang “PEM-6M” (tén thwong mai, san xudt bdi UNION
OPTICAL CO., LTD.), nhung vao chat hién anh 14 dung dich NaCOs 0,25% trong 50

gidy, va rira bing nudc sidu tinh khiét, va sau d6 luu héa trong 10 1am kho & 140°C

-29-



22134

trong 1 gio. CAu tric din dién da duoc xir 1y c6 d6 day mang biang 10um. Gi4 tri L/S
cla cu tric din dién nhan duoc duoc quan sat bﬁng kinh hién vi quang hoc dé xac
nhén rﬁng cAu trac din dién nay da dugc xir Iy cAu trac mot cach thanh cong, khong
¢6 phin du gitta cac cAu truc va khong c6 sy bong tréc cau triic khi L/S nhé hon hoic
bing 15/15um, Dién trd suit riéng trung binh ctia 100 cu tric din dién dugc do bang
7,8 x 105Qm. Sé luong hinh vuéng con lai trong thir nghiém bam dinh bing mang
ITO 14 98, va dugc danh gia 1a “O”.
Vi du tir 8 dén 14

Keo din dién nhay quang c6 thanh phén duoc thé hién trong Bang 2 duoc tao
ra theo cach tuong ty nhu trong Vi du 7, va dugc danh gia theo cach twong ty nhu

trong Vi du 7. Céc két qua danh gia dugc thé hién trong Bang 2.
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CAu truc dan dién nhay quang thu dugc tir cac Vi duy tir 7 dén 14 thoa min yéu
cAu clla sang ché, d6 bam dinh sau thir nghi€ém nhiét 4m t6t, nén clu tric c6 do phén
gii cao dugc tao ra, va cAu triic din dién c6 thé thu dugc bing cach luu héa & 140°C.
M6 ta ky hiéu tham khao

A phin truyén 4nh séng

-32-



22134

YEU CAUBAO HQ

1. Keo dén dién nhay quang bao gdm: céc hat d4n dién (A); thanh phin nhay quang
(B); chit khoi mao quang polyme héa (C); va nhyua epoxy (D), trong d6 thanh phin
nhay quang (B) c6 lién két d6i khong no va c6 tri s axit nim trong khoang tir 40 dén
200mg KOH/g, trong d6 nhya epoxy (D) c6 trong luong duong luong epoxy nim
trong khoang tir 200 dén 500g/duong lugng.

2. Keo dén dién nhay quang theo diém 1, keo d4n dién nhay quang niy con bao gbm
hop chit (E) c6 1 &én 3 nhém hydroxyl va 10 dén 18 nguyén tir cacbon.

3. Keo dan dién nhay quang theo diém 1 hozc 2, trong d6 kich thuéc hat trung binh
theo thé tich ctia céc hat din dién (A) nim trong khoang tir 0,3 dén 3pum.

4. Phuong phép san xuit cdu truc din dién, trong d6 keo dan dién nhay quang theo
diém bt ky trong s6 cac diém tir 1 dn 3 duoc phu 1én trén nén, duoc 16 sang, dugc

hién anh, va sau d6, dwoc lru héa & nhiét d6 nim trong khoang tir 100 dén 300°C.
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