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(57)  Sang ché dé cap dén ché phém nhua c6 thé héa ran c6 thé tao ra san pham
hoéa rén rat tot khong chi vé tinh chiu nhiét ma con vé kha ning ubn cong va céc
tinh chit vénh, mang khd, san phim héa rin, va bang mach in. Ché phdm nhwa c6
thd héa rén nay bao gdm: (A) nhwa chira nhém carboxyl; (B) chit khoi mao
polyme héa quang; va (C) hop chit chira nhém khéng no cé lién két etylen c6 sb
lwong khung alkylen oxit 16n hon hoic bang 5. Thanh phan (A) bao gom (Al),
nhya nhay quang chira nhém carboxyl duoc tao ra bang cach bd sung hop chat ¢6
nhom glyxidyl va nhdm khong no ¢6 lién két etylen vao nhya chtta nhom carboxyl
duogc tao ra bang cach cho nhua epoxy phan tmg véi axit carboxylic ¢6 nhém
khéng no ¢6 lién két etylen va cho nhém hydroxyl thanh pham phan tmg véi
anhydrit; va (A2), nhya nhay quang chtta nhém carboxyl dugc tao ra bang cach
cho nhua epoxy phan tng véi axit carboxylic ¢6 nhom khong no c6 lién két etylen

va cho nhém hydroxy tao ra phan g vi anhydrit.
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Linh vue k§ thuat dwoe dé cap

[0001] Sang ché deé cap dén ché pham nhuya c6 thé héa rén, mang kho, san pham

héa rén, va bang mach in.
Tinh trang k§ thuit cia sing ché

[0002] Trong nhitng ndm gin déy, viéc phd bién va cai thién higu suét ciia cac
may dién thoai thong minh va céc thiét bi dau cubi dang may tinh bang dang ting
1én mot cach nhanh chéng. Ngudi tiéu ding ¢6 nhu cu cao vé viée thu nho kich
thudce va giam chidu day déi vé6i céc thiét bi dau cubi dang thiét bi thong tin duoc
dai dién b6i cac thiét bi ndy, va dé dap Gmg nhu ciu niy, mat do cao va su tiét
kiém khong gian cua cdc tim mach bén trong céc san phim trd nén can thiét. Vi
vdy, bang mach in mém déo ma c6 thé dugc luu giit theo cach linh hoat va cé thé
cai thién do tu do trong cach bd tri mach duoc su dung trong pham vi m¢& rong
cua cac ung dung, va do tin cdy cua bang mach in mém déo ciing dugc yéu cau
cao hon bao gid hét.

[0003] Trong quy trinh san xudt bang mach in, 16p bao vé& dugc goi 1 16p che
hodc 16p bao vé hop kim han dugc dat méng trén bang mach in dé bao vé mau ndi
day (mach) duoc tao ra trén dé bang phuong phap nhu in ludi tir moi truong bén
ngoai hoic dé bao vé hop kim han khéng dinh vao phan khong can thiét trong qué
trinh han duogc thuc hién khi linh kién dién tir dugce lép rép trén bé mit trén bang
mach in. Thong thuong, cdc nhya nhay quang chira nhom carboxyl trén co s6
epoxy da dugc st dung chu yéu trong cac ché pham nhya c6 thé héa ran cho céc
16p bao vé hop kim han dugc st dung trong cac ing dung 6 trén.

[0004] Ching han, cong bd bing doc quyén sang ché Nhat ban s 10-282665 dé
xuat ché phdm muc bao vé hgp kim han quang bang cach sir dung nhua c6 thé
hoéa rén bang tia tir ngoai thu dugc bang cach cho nhém carboxyl clia nhya c6
nhém axyl khong no c6 thé polyme hoa gbc va nhoém carboxyl phan tmg véi hop

chét c6 mot nhém epoxy va mdt hodc nhiéu nhém khong no c6 thé polyme héa
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gbc trong mot phan tir.

[0005] Ngoai ra, bing doc quyén sang ché Nhat Ban sb 5556990 dé xuét ché
phdm nhua nhay quang, bao gdm: tién polyme nhay quang thu dugc bang cach
cho san pham phan tng ciia nhua epoxy da chitc va hop chét este cia axit
monocarboxylic khdng no hosc hop chét este cta axit da chtrc no hoic khong no
phan tng véi anhydrit axit da chic no hoic khong no, va sau dé con bo sung hop
chét c6 mot nhém glyxidyl va it nhit mot nhém khéng no c6 lién két etylen trong
mot phan tir; monome c6 thé polyme héa quang c6 it nhat mot hodc nhidu nhom
khéong no cé lién két etylen trong phén tir; chit khoi mao polyme héa quang;

isoxyanat bi chan; hop chit bismaleimit.
Ban chit k§ thuit clia sang ché
Vén dé can duoc giai quyét boi sang ché

[0006] Tuy nhién, mang héa rin thu dugc tir ché pham nhwa bang cach sir dung
nhua nhay quang chira nhém carboxyl dd mé ta & trén c6 tinh chiu nhiét t5t, nhung
c6 van dé 1 kha ning udn cong thap hodc d6 vénh 16n, va vi vy can phai cai tién.
[0007] Muc dich cua sang ché 1a d& xuét ché phdm nhya c6 thé hoéa ran c6 kha
nang tao ra san phém héa rén rét tot khong chi vé tinh chju nhiét ma con vé kha
nang udn cong va d6 vénh thip, va mang kho, san phim hoa rén, va bang mach

in str dung ché pham nay.
Céch thuc giai quyét van dé

[0008] Céc tac gia sang ché da tién hanh cac nghién ctru chuyén sau va, két qua
la, da thanh cong trong viéc thu dugc ché phém nhua c6 thé hoa ran c6 thé tao ra
san phim hoa rin rat t6t khong chi vé tinh chju nhiét ma con vé kha ning uén
cong va do vénh thip bang cach phéi hop cac nhua nhay quang chtra nhém
carboxyl cu thé va héa hop hop chit chita nhém khong no c6 lién két etylen co s6
lugng khung alkylen oxit 16n hon hoédc bang 5, va do d6 hoan thanh séng ché.
[0009] Nhu vay, sang ché dugc md ta dudi day.

Muc 1. Ché phdm nhua cé thé hda rén, ché pham nhua ndy bao gbm:
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(A)  nhua chra nhém carboxyl;
(B)  chét khoi mao polyme hoéa quang; va
(C)  hop chét chira nhém khéng no c6 lién két etylen c6 s6 lwong khung alkylen

oxit 16n hon hoic bang 5
thanh phan (A) d3 mo ta & trén, bao gdm:

(A1) nhua nhay quang chita nhém carboxyl duoc tao ra bang cach bd sung hop
chét c6 nhém glyxidyl va nhém khong no c6 lién két etylen vao nhua chira nhém
carboxyl dugc tao ra bing cach cho nhua epoxy phan ung véi axit carboxylic cé
nhém khéng no ¢6 lién két etylen va cho nhém hydroxyl thanh phdm phan ting
véi anhydrit; va |

(A2) nhya nhay quang chira nhém carboxyl dugc tao ra béang céch cho nhua epoxy
phan g véi axit carboxylic ¢c6 nhom khong no cé lién két etylen va cho nhém

hydroxyl thanh phim phan tng véi anhydrit.

Muc 2. Ché phim nhwa c6 thé héa ran theo muc 1, trong d6 nhua epoxy trong

thanh phan (A2) d4 néu & trén 14 nhua epoxy loai bisphenol.

Muc 3. Ché phém nhua c¢6 thé héa rin theo muc 1 hodc 2, trong d6 trong thanh
phén (C) d néu & trén c6 tir 5 dén 30 khung alkylen oxit.

Muc 4. Ché phdm nhua c6 thé hoa ran theo muc bét ky trong sb cac muc tir 1 dén
3, trong d6 ham lugng cua thanh phin (A1) d4 néu & trén nam trong khoang tir 10
dén 30 phén theo trong luong ddi véi 100 phan theo trong luong ctia thanh phan
(A) d8 mo ta ¢ trén.

Muc 5. Ché phém nhua c6 thé hoa rin theo muc bat ky trong s6 cac muc tir 1 dén
4, con bao gém (D) nhua epoxy c6 cAu triic duge biéu dién béi cong thirc chung

(1) sau day.

%)
G X/.,é..

(D)



44964 4125

(trong cong thire (1), X 1 khung vong béo hodc khung thom c6 sb luong nguyén

tir cacbon 16n hon hodc bang 7, va n 1a s6 1én hon hodc bang 0.)

Muc 6. Ché phdm nhua c6 thé hoa rin theo muc 5, trong d6 thanh phan (D) da
néu & trén bao gdbm nhua epoxy c6 khung dixyclopentadien 1a X trong cong thirc

chung (1).

Muc 7. Ché phém nhua c6 thé hda rin theo muc bét ky trong s6 cac muc tir 1 dén
6, trong d6 thanh phan (A) da mé ta & trén con bao gdm nhuya chira nhém carboxyl

c6 khung uretan.

Muc 8. Ché phdm nhwa c6 thé héa rin theo muc bat ky trong sd cac muc tir 1 dén

7, duoc st dung dé€ san xuat bang mach in mém déo.

Muc 9. Mang khd bao gém 16p nhya thu duoc tir ché phim nhua c¢6 thé héa rén

theo muc bét ky trong sé cac muc tir 1 dén 8.

Muc 10. San phim héa rin thu duoc bang cach héa ran ché pham nhua ¢6 thé hoa
ran theo muc bat ky trong sd cac muc tir 1 dén 8 hozc 16p nhua ctia mang kho theo

muc 9.
Muc 11. Bang mach in bao gdm san phim héa rén theo muc 10.
Hiéu qua cua sang ché

[0010] Theo sang ché, ché phdm nhwa c6 thé hoa ran c6 kha nang tao ra san phim
hoéa rén rat tdt khong chi vé tinh chiu nhiét ma con vé kha ning ubn cong va do
vénh thép, va mang khé, san phém héa rén, va bang mach in st dung ché pham
nay c6 thé duoc tao ra.

MG té chi tiét sang ché

[0011] Sang ché dé xuét ché phidm nhua c6 thé hoa rén, bao gébm (A) nhua chira
nhém carboxyl; (B) chat khoi mao polyme héa quang; va (C) hop chét chira nhém
khéng no ¢6 lién két etylen co s6 luong khung alkylen oxit 16n hon hodc bang 3,
thanh phén (A) d& mo ta & trén, bao gbm: (Al) nhwa nhay quang chtra nhém
carboxyl dugc tao ra bang cach bd sung hop chit c6 nhém glyxidyl va nhém
khong no c6 lién két etylen vao nhya chita nhém carboxyl dugc tao ra bang cach

4
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cho nhua epoxy phan tng véi axit carboxylic c6 nhém khong no cé lién két etylen
va cho nhém hydroxyl thanh phdm phéan Gng véi anhydrit; va (A2) nhua nhay
quang chira nhém carboxyl dugc tao ra bang cach cho nhua epoxy phan tmg véi
axit carboxylic ¢6 nhém khong no c6 lién két etylen va cho nhém hydroxyl thanh
phim phan Gng v&i anhydrit.

[0012] Duéi day, mdi thanh phan ctia ché pham nhwa c6 thé hoa ran ciia sang ché
s& duoc mb ta. Can luu y rang thuét ngit (met) acrylat dung dé chi thuat ngit chung
cho céc acrylat, metacrylat va hdn hop cta ching, va diéu tuong tu 4p dung cho
cac dién dat tuong tu khac dudi day.

[0013] (A) Nhua chira nhém carboxyl

Trong ché phdm cia sang ché, (A) nhua chira nhém carboxyl bao gom
(A1) nhwa nhay quang chita nhém carboxyl (con dugc goi don gian 14 “thanh phan
(A1)”) duogc tao ra bing cach bb sung hop chit c6 nhém glyxidyl va nhém khong
no c6 lién két etylen vao nhya chra nhdm carboxyl dugc tao ra b%mg cach cho
nhua epoxy phan tmg vdi axit carboxylic ¢6 nhom khong no cé lién két etylen va
cho nhém hydroxyl thanh phidm phan ting véi anhydrit; va (A2) nhya nhay quang
chra nhém carboxyl (con dugc goi don gian 1a “thanh phan (A2)”) dugc tao ra
bang cach cho nhua epoxy phan Gng véi axit carboxylic ¢6 nhém khong no ¢6
lién két etylen va cho nhém hydroxyl thanh pham phan tmg vé&i anhydrit, 1a thanh

phan co ban.

[0014] Pé lam axit carboxylic ¢6 nhém khong no c6 lién két etylen d& néu & trén,
cac vi du duge uu tién clia chiing bao gdm axit (met) acrylic va axit twong tu.

[0015] Dé lam anhydrit d4 néu & trén, cic anhydrit diaxit nhu anhydrit maleic,
anhydrit sucxinic, anhydrit itaconic, anhydrit phtalic, anhydrit tetrahydrophtalic,
anhydrit  hexahydrophtalic, anhydrit —metylhexahydrophtalic, —anhydrit
endometylentetrahydrophtalic, anhydrit —meylendometylentetrahydrophtalic,
anhydrit clorendic va anhydrit meyltetrahydrophtalic; cac anhydrit
polycarboxylic thom nhu anhydrit trimelitic, anhydrit pyromelitic va dianhydrit

benzophenon tetracarboxylic; va cac din xudt anhydrit polycarboxylic nhu
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anhydrit  5-(2,5-dioxotetrahydrofuran)-3-metyl-3-xyclohexen-1,2-dicarboxylic
dugc gin vao do, tot hon 1a anhydrit diaxit c6 thé duoc st dung dai dién.

[0016] Dé lam nhwa epoxy d& néu & trén, nghia 1a nhya c6 nhém epoxy, va nhua
epoxy da biét bat ky c6 thé dugc st dung. Cac vi du vé ching bao gdm nhua
epoxy 2 chirc c6 hai nhém epoxy trong phén ti, nhua epoxy da chiic ¢ nhiéu
nhom epoxy trong phan ti, va nhua epoxy tuong tu.

[0017] P& 1am nhua epoxy d néu & trén, cac vi du vé ching bao gdbm nhua epoxy
loai bisphenol A, nhua epoxy brom hda, nhua epoxy loai novolac, nhua epoxy
loai bisphenol F, nhua epoxy loai bisphenol A hydro hoéa, nhua epoxy loai
glyxidylamin, nhya epoxy loai hydantoin, nhya epoxy vong béo, nhua epoxy loai
trishydroxyphenylmetan, nhua epoxy loai bixylenol hoic loai biphenol, hoic hon
hop cda ching; nhua epoxy loai bisphenol S, nhua epoxy loai bisphenol A novolac,
nhua epoxy loai tetraphenylol etan, nhya epoxy di vong, nhyua diglyxidyl este ctia
axit phtalic, nhua tetraglyxidyl xylenoyl etan, nhya epoxy chira naphtyl, va nhua
epoxy c6 khung dixyclopentadien va nhua epoxy tuong tu.

[0018] Dé lam hop chit c6 nhém glyxidyl va nhom khong no c6 lién két etylen
da néu & trén, céc vi du vé ching bao gdm céc hop chat c6 mot nhom glyxidyl va
mdot hodc nhiéu nhém (met) acryloyl trong phan tir, nhu glyxidyl (met) acrylat va
a-metylglyxidyl (met) acrylat va nhom tuong tu.

[0019] P& lam nhwa epoxy, nghia la nguyén liéu thé cua thanh phén (A1) da néu
& trén, cac nhua epoxy loai bisphenol nhu nhua epoxy loai bisphenol A, nhya
epoxy loai bisphenol A hydro hda, nhua epoxy loai bisphenol F va nhua epoxy
loai bisphenol S, nhya epoxy loai bixylenol va cac nhya epoxy loai biphenol dugc
uu tién.

[0020] Pé lam nhua epoxy, nghia 12 nguyén liéu thd cua thanh phan (A2) d3 néu
& trén, cac nhua epoxy loai bisphenol dugc uu tién.

[0021] Tt hon 14, thanh phan (A1) con 12 nhya nhay quang chira nhém carboxyl
thu dugc bang cach bd sung tiép hop chat c6 mot nhém glyxidyl va mot hodc
nhiéu nhém (met) acryloyl trong phén t&r, nhu glyxidyl (met) acrylat va o-
metylglyxidyl (met) acrylat, vao cac nhya dugc mo ta trong phan (1) va (2) sau
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day.

[0022] Tét hon 13, thanh phan (A2) con 13 cac nhya dugc mo ta trong phan (1) va
(2) sau day. Khi thanh phan (A2) duoc chira, d6 mém déo ctia san phdm hoa rén
duoc cai thién hon nita khi so sanh v6i nhua chira nhom carboxyl c6 khung uretan,
va kha ning ubn cong cua san phdm hoéa rén 1a rat tét.

[0023] (1) Nhya nhay quang chtra nhém carboxyl thu dugc bang cach cho nhya
epoxy da chirc, ¢6 hai hodc nhidu nhém chirc, phan tng vdi axit (met) acrylic, va
sau d6 bd sung anhydrit diaxit vao nhém hydroxyl c6 sin trong mach nhanh cta
chét tao ra.

[0024] (2) Nhwa nhay quang chira nhém carboxyl thu dugc bang cach cho nhya
epoxy da chire, thu dugc bang cach epoxy hoa tiép nhém hydroxyl ctia nhua epoxy
hai chirc bang epiclohydrin, phan tmg véi axit (met) acrylic va sau dé bb sung
anhydrit diaxit vao nhém hydroxyl thanh pham.

[0025] (A) nhya chita nhém carboxyl cé thé dugc st dung & dang mot minh hodc
& dang phéi hop cuia cic nhua chtta nhém carboxyl khac ngoai thanh phan (A1)
va thanh phan (A2) dd néu & trén ma khong lam giam hiéu qua cla séng ché. (A)
nhwa chtra nhém carboxyl c¢6 thé con bao gdm (A3) nhya chira nhém carboxyl c6
khung uretan. Khi thanh phan (A3) dugc chira, kha ning ubn cong va tinh chiu
nhiét ctia san pham hoéa rén co thé dugce cai thién.

[0026] Tét hon 13, thanh phin (A3) 12 céc nhua bat ky dugc mo ta trong céc phan
tir (3) dén (7) sau day.

[0027] (3) Nhua uretan chira nhom carboxyl thu duoc bang phan tng da cong clia
diisoxyanat va hop chét c6 hai nhém OH chtta nhém carboxyl.

[0028] (4) Nhua uretan nhay quang chira nhdm carboxyl thu dugc bang phan tng
da cong cua diisoxyanat, nhu diisoxyanat béo, diisoxyanat béo mach nhanh,
diisoxyanat vong béo, diisoxyanat thom; hop chét c6 hai nhém OH chtta nhém
carboxyl, nhu axit dimetylolpropanoic, axit dimetylolbutyric; va hgp chét diol,
nhu polyol trén co s& polycacbonat, polyol trén co s& polyete, polyol trén co s6
polyeste, polyol trén co s& polyolefin, acrylic polyol, san pham cong diol alkylen

oxit trén co s& bisphenol A, hop chit c¢6 nhém hydroxyl ctia phenol va nhém
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hydroxyl cta ruou.

[0029] (5) Nhua uretan nhay quang chira nhém carboxyl thu dugc bang phan tmg
da cong cua diisoxyanat; (met) acrylat cia nhua epoxy hai chire (nhu nhua epoxy
loai bisphenol A, nhua epoxy loai bisphenol A hydro hda, nhua epoxy loai
bisphenol F, nhua epoxy loai bisphenol S, nhua epoxy loai bixylenol, va nhua
epoxy loai bisphenol) hodc san phdm dugc cai bién bang mot phan anhydrit axit
ctia n6; va hop chét ¢ hai nhém OH chtra nhém carboxyl.

[0030] (6) Nhya uretan nhay quang chira nhém carboxyl c6 ddu cudi duoc
(met)acrylat héa, thu dugc bang cach bd sung hop chat c6 mot nhém hydroxyl va
mdt hodc nhiu (met)acryloyl trong phén tir, nhu hydroxylalkyl (met)acrylat,
trong qua trinh tdng hop nhua duge mé ta trong phan (4) hodc (5) & trén.

[0031] (7) Nhua uretan nhay quang chia nhém carboxyl ¢é dau cudi duoc
(met)acrylat héa, thu dugc bang cach bd sung hop chét c6 mot nhém isoxyanat va
mdt hodic nhiéu (met)acryloyl trong phan tir, nhu san phdm phan tmg dang mol
cua isophoron diisoxyanat va pentaerytritol triacrylat, trong qué trinh tong hop
nhya dugc mé ta trong phan (5) hoic (6) & trén.

[0032] Thich hop 14, lugng hda hop cta (A) nhua chira nhom carboxyl ndm trong
khoang tir 20 dén 80% khéi luong dua trén ché phém nhua c6 thé héa ran. Khi
lwong nay nam trong khoang tir 20% khdi lugng dén 80% khéi luong, d6 bén cta
mang phu tét, va do nhét cia ché pham c6 thé duoc giam xubng va cac tinh chat
pht va tinh chat tuong tu 1a rat tot. Tt hon nita 14, lugng nay ndm trong khoang
tir 20 dén 60% khdi luong.

[0033] Trong (A) nhya chita nhém carboxyl d& néu & trén, ty 1€ ham luong cua
thanh phan (A1) véi thanh phin (A2) khéng bj gi6i han cu thé. Néu ham lugng
cua thanh phan (A1) qua thip, lo ngai rang hiéu qua cai thién tinh chiu nhiét mang
lai boi thanh phan (A1) tré nén khong du, va néu ham luong nay qua cao, lo ngai
rang kha ning udn cong thap va d6 vénh trd nén 16n. T quan diém can bing gitta
tinh chiu nhiét, kha nang udn cong va do vénh thép, tdt hon 12 ham luong cia
thanh phan (A1) d4 néu & trén nam trong khoang tir 10 dén 30 phin theo trong

luong, t5t hon nita 13 tir 10 dén 20 phﬁn theo trong lugng, dbi véi 100 phén theo
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trong luong ctia thanh phan (A) di mé ta & trén.

[0034] (B) Chét khoi mao polyme héa quang

Theo sang ché, chat khoi mao polyme héa quang duogc sir dung lam thanh phan
(B) khéng bi gii han cu thé mién 1a chét khoi mao polyme héa quang nay thudong
duoc st dung cho cac ché phém nhua 6 thé héa ran. Cac vi du cu thé vé ching
bao gdbm cic keton thom nhu benzophenon, N,N’-tetraalkyl-4,4’-
diaminobenzophenon, 2-benzyl-2-dimetylamino-1-(4-morpholinophenyl)-
butanon-1, 2-metyl-1-[4-(metylthio)phenyl]-2-morpholinyl-propanon-1; cac
keton thom nhu 4,4’-bis(dimetylamino) benzophenon (keton Michler), 4,4’-
bis(dietylamino)benzophenon,  4-metoxy-4’-dimetylaminobenzophenon,  2-
benzyl-2-dimetylamino-1-(morpholinophenyl)-butanon-1, 2-etylantraquinon,
phenantrenquinon; cac benzoin ete nhu benzoin metyl ete, benzoin etyl ete,
benzoin phenyl ete; cac benzoin nhu metyl benzoin, etyl benzoin; cac dan xuét
benzil nhu benzoyl dimetyl ketal; cac dime 2,4,5-triaryl imidazol nhu dime 2-(o-
clophenyl)-4,5-diphenyl imidazol, dime 2-(o-clophenyl)-4,5-di(m-metoxyphenyl)
imidazol, dime 2-(o-flophenyl)-4,5-diphenyl imidazol, dime 2-(o-metoxyphenyl)-
4,5-diphenyl imidazol, dime 2,4-di(p-metoxyphenyl)-5-phenyl imidazol, dime 2-
(2,4-dimetoxyphenyl)-4,5-diphenyl imidazol, cic din xudt acridin nhw 9-
phenylacridin, 1,7-bis(9,9’-acridinyl) heptan; N-phenylglyxin; cac dan xuit N-
phenylglyxin; va hop chét trén co sé cumarin va hop chét tuong tu. Ching c6 thé
duogc stir dung mot minh, hodc cé thé duoc st dung & dang phéi hop cua hai hodc

nhiéu chét trong s6 chung.

[0035] Dé lam thanh phan (B), mét hodc nhiéu chat khoi mao polyme héa quang
dugc chon tir nhém bao gém chét khoi mao polyme hda quang trén co s& oxim
este ¢4 nhém oxim este, chat khoi mao polyme héa quang trén co s& alkylphenon,
chét khoi mao polyme héa quang trén co s¢ a-aminoaxetophenon, chét khoi mao
polyme hoa quang trén co s& axylphosphin oxit, va chit khoi mao polyme hoa
quang trén co sé titanoxen co thé duoc st dung mot cach thich hop.

[0036] Cac san pham c6 sin trén thi trudong clia chét khoi mao polyme héa quang
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trén co s& oxim este bao gdbm: CGI-325, IRGACURE OXEO01 va IRGACURE
OXEO02, duoc san xuat béi BASF Japan Ltd.; va N-1919, NCI-831, duoc san xuét
bdi ADEKA Corp.; va san pham tuong tw. Ngoai ra, chat khoi mao polyme hoa
quang c6 hai nhém oxim este trong phan tir c6 thé ciing duoc sir dung mét cach
thich hop. Dé lam chit khoi mao polyme héa quang trén co s¢ oxim este, hop chét
oxim este ¢ cau tric carbazol 1a dugc wu tién.

[0037] Céac san phdm c6 san trén thi trudng ctia chit khoi mao polyme héa quang
trén co s& alkylphenon bao gdm: chét khoi mao polyme héa quang trén co so a-
alkylphenon nhu IRGACUREI184, Dalocurel173, IRGACURE2959, va
IRGACURE127, tit ca déu duoc san xuét boi BASF Japan Ltd.

[0038] Céc vi du cu thé vé cac chét khoi mao polyme héa quang trén co s& o-
aminoaxetophenon bao gdm 2-metyl-1-[4-(metylthio)phenyl]-2-
morpholinopropanon-1, 2-benzyl-2-dimetylamino-1-(4-morpholinophenyl)-
butan-1-on, 2-(dimetylamino)-2-[(4-metylphenyl)metyl}-1-[4-(4-
morpholinyl)phenyl]-1-butanon, va N,N-dimetylaminoaxetophenon va chét khoi
mao tuong tu. Céc vi du v& san phim c6 sén trén thi truong ciia chiing bao gom:
IRGACUREY07, IRGACURE369, vA IRGACURE379, tit c4 déu dugc san xuét
bd1 BASF Japan Ltd.

[0039] Céc vi du cu thé vé cac chat khoi mao polyme héa quang trén co s
axylphosphin oxit bao gém 2,4,6-trimetylbenzoyl diphenylphosphin oxit,
bis(2,4,6-trimetylbenzoyl)-phenylphosphin oxit, va bis(2,6-dimetoxybenzoyl)-
2,4,4-trimetyl-pentylphosphin oxit. Cac vi du vé san pham c6 san trén thi trudng
ctia ching bao gdm: LUCIRIN TPO dugc san xuét boi BASF corporation, va
TRGACURES19 dugc san xudt bdi BASF Japan Ltd. va san pham tuong tu.
[0040] Ngoai ra, dé lam chét khoi mao polyme héa qﬁang, cac chét khoi mao
polyme héa quang trén co sé titanoxen nhu IRGACURE389, IRGACURE784 va
chat khoi mao tuong tu, dugc san xuit boi BASF J apan Ltd., co thé cling dugc su
dung mot cach thich hop.

[0041] Tét hon 13, lugng héa hgp cta (B) chét khoi méao polyme héa quang nim
trong khoang tu 0,1 dén 25 phan theo khéi luong, tot hon nita 1 tir 1 dén 20 phan
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theo khéi luong, dbi véi 100 phan theo khdi lugng ctia (A) nhwa chtra nhém
carboxyl. Khi lugng hda hop ctia né nim trong khoang tir 0,1 dén 25 phan theo
khéi lugng, mang hoéa rén c6 tinh chit hoa rén quang va d6 phén giai rat tét, do
két dinh va d6 bén PCT duoc cai thién, va dd bén héa hoc con tdt hon nita nhu ¢6
thé thu duoc tinh chéng ma vang vo dién. Cu thé 13, khi lugng héa hop ctia né nhod
hon hoic bang 25 phan theo khéi lwong, c¢é thé thu duoc téc dung lam giam khi
thai, c6 thé con e ché sy hap thu manh 4nh sang trén bé mit ctia mang phu dé
lam giam kha ning héa rin ¢ phan sau.

[0042] (C) Hop chét chira nhém khéng no c6 lién két etylen ¢6 sb lugng khung

alkylen oxit 16n hon hodc bang 5

Theo sang ché, khong c6 giéi han cu thé, mién 13 thanh phan (C) c¢6 sb luong
khung alkylen oxit 16n hon hoic bing 5, va chira nhém khong no c6 lién két etylen.
Hop chét ¢6 s6 lwong nhém EO hodc PO 16n hon hogic bing nam va c6 sé luong
nhém khong no ¢6 lién két etylen 16n hon hodc bang hai trong phén tir 13 duoc wu
tién. Ngoai ra, t6t hon 1a thanh phan (C) bao gdm cau triic c6 nhém (met) acryloyl
& dAu cudi cta khung alkylen oxit. Tét hon nita 13, s6 luong cuia nhém khong no
¢6 lién két etylen ndm trong khoang tir 2 dén 4, va t6t nhat 1a tir 2 dén 3.
[0043] CAn luu y ring “BO” dung dé chi “etylen oxit” va “PO” ding dé chi
“propylen oxit”. Ngoai ra, duédi day, “dugc cai bién bing EO” ¢ nghia 1a cau tric
khéi véi cac don vi etylen oxit (-CH,-CH,-O-), “dugc cai bién bang PO” ¢6 nghia
13 cAu trac khéi véi cac don vi propylen oxit (-CH,-CH,-CH,-O-, -CH (CHs) -
CH,-0O- va -CH,-CH (CH3) -O-).
[0044] Dé lam thanh phan (C), ldy polyacrylat dugc cai bién bang EO lam vi du,
t5t hon nita 1a hop chét duoc thé hién bsi cong thie chung (1) hodc (2) sau day.
CH,0—(C;H40); —C—CH=CH,
CHO —(C,H40)i—C—CH=CH,

CH,0 —(C3H40),—C—CH==CH,
cong thte (1)

(Trong cong thuc nay, tdng ctia I+m+n 13 chi sb cai bién, va l+m+n>5.)
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CHy==CH—CO—O0(CHy—CH,0),0C —CH=CH . ,
" 2 cong thirc (2)

(Trong cong thirc nay, n 1a chi s cai bién, va n>5.)
[0045] “Cé sb lwong khung alkylen oxit 16n hon hodc bang 5 dung dé chi khi hai
hodc nhiéu loai khung alkylen oxit dugc chira, té)ng s6 lugng cua tat ca cac loai
khung alkylen oxit 1 16n hon hodic bang 5. Néu sé luong khung alkylen oxit nhd
hon 5, c6 thé khong dat dugc kha ning udn cong va do vénh thép rét tot theo sang
ché.
[0046] Tir quan diém can bang gifta nhidu tinh chét khac nhau, tt hon 13 thanh
phan (C) da néu & trén c6 tir 5 dn 30 khung alkylen oxit, va t6t hon nita 1a 6 tir
5 dén 20 khung alkylen oxit. Khi sb luong khung alkylen oxit 12 nho hon hodc
bang 30, chiéu day cia mang héa rén c6 thé duoc bao dam d& dang ma khong can
diéu chinh do nhét ctia ché pham.
[0047] Tét hon 14, lvong héa hop cua thanh phan (C) nam trong khoang tir 1 dén
30 phén theo khéi luong, tot hon nita 1a tir 5 dén 25 phéan theo khéi lugng, va tét
con hon nira 13 tir 10 dén 20 phan theo khéi luong, d6i v6i 100 phan theo khéi
luong cia (A) nhya chira nhom carboxyl.
[0048] Céc thanh phan khac

Theo séng ché, ngoai céc thanh phan tir (A) dén (C) néu trén, (D) nhya epoxy co

cAu tric dugc biéu dién bai cong thire chung (1) sau day c6 thé con duge bao gom.

ks
é"\*"/né..

(trong cdng thic (1), X 1a khung vong béo hodc khung thom cé s6 luong nguyén

(D)

tir cacbon 16n hon hodc bang 7, va n 14 s6 16n hon hozc bang 0.)
[0049] Khi X trong cong thirc chung (1) d& néu & trén 1a khung dixyclopentadien,
t5t hon 14 tir quan diém sir dung déng ké hidu qua ctia sang ché.
[0050] Cén luu y ring, theo sang ché, nhua epoxy ngoai thanh phan (D) c6 thé

cling dugc chira, chang han, nhya epoxy loai bisphenol A néu trén va nhua tuong
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tu.

[0051] Theo sang ché, ngoai cac thanh phan tir (A) dén (C) néu trén, (E) diamin
c6 khung ete c¢6 thé ciing dugc bao gdm. Cac vi du vé thanh phan (E) bao gdm
JEFFAMIN D-230 va JEFFAMIN D-2000 (dugc san xudt bdi Huntsman
Corporation).

[0052] T quan diém kha ning phat trién va thoi gian bao quan trong binh cta
ché phdm nhuya c6 thé héa rén cta sang ché, t6t hon 13 thanh phan (E) d3 néu &
trén chtra polyeteamin (con dugc goi 1a polyetediamin) c¢6 s6 lugng khung ete 16n
hon hoic bang 15, tir quan diém thoi gian bao quan trong binh va tinh chiu nhiét,
t6t hon nira 14 chira c4 hai diamin c6 s6 lugng khung ete nim trong khoang tir 1
dén 10 va polyeteamin c6 sb luong khung ete ndm trong khoang tir 20 dén 40.
Ham luong cta diamin c6 sb luong khung ete nim trong khoang tir 1 dén 10 t6t
hon 12 niim trong khoang tir 1 dén 40 phén theo trong luong dbi véi 100 phan theo
trong lwong cua tong trong lwong clia thanh phan (E), ham lugng ctia polyeteamin
¢6 sb luong khung ete 16n hon hodc bing 15 tét hon 1a nim trong khoang tir 60
dén 99 phan theo trong lugng dbi v6i 100 phan theo trong lugng clia téng trong
lwong ctia thanh phan (E).

[0053] Ngoai ra, ché pham nhua c6 thé héa ran cua sang ché c6 thé con chira (F)
hop chét chira nhém khéng no c6 lién két etylen c6 s6 luong nhom chire 16n hon
hodc bing 3 dé gia ting mat d6 lién két ngang (ngoai trr thanh phan (C)) ma
khong lam giam hiéu qua cua sang ché. Cac vi du vé thanh phan (F) bao gdm
trimetylolpropan tri(met) acrylat, trimetylolpropan tri(met) acrylat duoc cai bién
bai EO, trimetylolpropan tri(met) acrylat duoc cai bién béi PO, trimetylolpropan
tri(met) acrylat dugc cai bién boi EO * PO, tetrametylol metan tri(met) acrylat,
tetrametylol metan tetra(met) acrylat, dipentaerytritol penta(met) acrylat, va
dipentaerytritol hexa(met) acrylat va hgp chét tuong tu.

[0054] Ngoai ra, ché phdm nhya c6 thé héa rén clia sang ché c6 thé cling bao gbm,
phu thudc vao cac tinh chét vat ly mong mudn, cac chit don thong thuong va da
biét nhu bari sulfat, silic oxit, bot talc, dAt sét, canxi cacbonat, silic oxit, bentonit,

kaolin, soi thiy tinh, soi cacbon, va mica; cac thuoc nhudm thdng thuong va da
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biét nhu xanh phtaloxyanin, luc phtaloxyanin, titan oxit, va mudi than; cac chét
phu gia khac nhu séc t tao mau, chat khir bot, chat 1am cham ngon Itra, chét
truyén tinh két dinh, hodc chét tao bang; hodc céc chat e ché polyme héa thong
thudong va da biét nhu hydroquinon, hydroquinon monometyl ete, pyrogalol, t-
butylcatechol, va phenothiazin.

[0055] Ngoai ra, ché phim nhya c6 thé hoa rén clia sang ché c6 thé con chira dung
mdi hitu co duge st dung dé didu ché ché phim va didu chinh d6 nhét. Pé 1am
dung moi hitu co, cac keton nhu metyl etyl keton va xyclohexanon; cac
hydrocacbon thom nhu toluen, xylen, va tetrametylbenzen; cac glycol ete nhu
xenlosolve, metyl xenlosolve, butyl xenlosolve, carbitol, metyl carbitol, butyl
carbitol, propylen glycol monometyl ete, dipropylen glycol monometyl ete (DPM),
dipropylen glycol dietyl ete, va tripropylen glycol monometyl ete; cac este nhu
etyl axetat, butyl axetat, butyl lactat, xenlosolve axetat, butyl xenlosolve axetat,
carbitol axetat, butyl carbitol axetat, propylen glycol monometyl ete axetat,
dipropylen glycol monometyl ete axetat, va propylen cacbonat; cac hydrocacbon
béo nhu octan va decan; cac dung mdi trén co s& ddu mé nhu ete dau mé, naphta
va naphta dung maéi c6 thé duoc sir dung. Cac dung méi hitu co ndy cé thé duoc
str dung mdt minh, hodc hai hodc nhiéu dung méi trong s6 ching c6 thé dugc st
dung & dang phéi hop.

[0056] Theo ché phdm nhua c6 thé héa rin cua sang ché, co thé thu dugc san
phim hoa rén rat tot khong chi vé tinh chiu nhiét ma con vé kha ning udn cong
va d6 vénh thap va vi vay t6t hon 13 duge st dung dé san xuat bang mach in mém
déo.

[0057] Mot phuong an khac cua sang ché dé xuat mang kho c6 16p nhua thu dugc
tir ché phdm nhua c6 thé héa ran néu trén.

[0058] Mang kho cua sang ché 6 thé thu duogc bing cach phu 1én mang mang
(dé) va 1am kho né. Khi tao ra mang khd, ché pham cua sang ché duoc pha lodng
béng dung moi hitu co di néu ¢ trén, néu cén, dé diéu chinh dén d6 nhét thich
hop, va ché pham tao ra dugc phi 1én trén mang mang & chiéu day dong nhét bang

cach st dung may phu dang dau phay, may phu c6 ludi gat, may phu c6 ludi cét,
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méy phti thanh, may phii ép, may phii nghich, may phu kiéu truc mang, may phu
in 16m, may phii phun hozc may phu tuong tu. Thong thudong, bang cach 1am kho
ché phém da dugc phu nhu vady & nhiét d6 ndm trong vkhoéng tr 50 dén 130°C
trong khoang thoi gian tir 1 dén 30 phut, 16p nhwa ciia mang phti khé ¢6 thé duoc
diéu ché. Chiéu day cua 16p nhua khong bi gidi han cu thé; tuy nhién, né duoge
chon thich hgp dé ndm trong khoang tir 0,1 dén 100um, t6t hon 1a tir 0,5 dén 50um,
theo chiéu day mang sau khi lam kho.

[0059] DPé lam mang mang, mang chit déo duoc st dung, va dugc uu tién 1a su
dung mang chat déo nhu mang polyeste (vi du, polyetylen terephtalat), mang
polyimit, mang polyamit-imit, mang polypropylen hodc mang polystyren. Chiéu
day ciia mang mang khéng bi gidi han cu thé; tuy nhién, néi chung, thich hop 1a
né duge chon dé nam trong khoang tur 0,1 dén 150um.

[0060] O thoi diém nay, sau khi tao ra 16p nhya trén mang mang, dé ngan bui
khéng dinh vao bé mit cta 16p nhua, dugc uu tién 13 mang che phu co thé théo ra
duoce duge dat mong tiép trén bé mat 16p nhya. Dé 1am mang che phi c6 thé théo
ra dugc, chang han, mang polyetylen, mang polytetrafloetylen, mang
polypropylen hodc gidy dugc xir Iy bé mit c6 thé duge st dung, va mang che phu
ndy c6 thé 12 mang béat ky mién 1a luc két dinh gitta 16p nhya va mang che phu
nhé hon luc két dinh gitra 16p nhya va mang mang & thoi diém thao mang che phi.
[0061] Mot phuong 4n khac ciia sang ché dé xuat san phim héa rén thu dugc tir
ché phim nhua c6 thé héa ran néu trén.

[0062] Ché phidm nhua c6 thé héa rin cua sang ché dugc didu chinh dén do nhét
thich hop cho phuong phap phu néu can, ché phim nay dugc phii 1én, chéng han,
bang mach in c¢6 mach dién da duogc tao ra trén do béng phuong phéap in ludi,
phurong phép phu tao mang, phuong phép phun bui long, phuong phap phu can
hodc phuong phap tuong tu, va néu can, dung méi hitu co chira trong ché phim
duogc lam bay hoi va lam kho & nhiét do, chéng han, nam trong khoang tur 60 dén
100°C dé tao ra mang phti khéng dinh. Sau d6, mang phu thu dugc hodc 16p nhua
cta mang kho néu trén dugc tiép xuc chon loc vdi tia nang lugng hoat tinh qua

mang che quang c6 mau phoi sdng d xac dinh trudc duge tao ra trén d6, phan
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khong dugc phoi sang duoc hién anh bang dung dich hién anh dé tao ra miu bao
vé, va mau bao vé nay duoc gia nhiét tiép dén nhiét d6 nam trong khoang, chéng
han, tir 140 dén 180°C dé duoc héa rin béng nhiét, bang cach d6 co thé thu dugc
san phém héa rén co tinh chiu nhiét, kha nang ubn cong, va do vénh thép rat tot
dudi dang mang bao vé.

[0063] Viéc lam khé bang cach 1am bay hoi, duge thuc hién sau khi pht ché phdm
cua sang ché, c6 thé duoc thuc hién bing phuong phép sau ddy: bang cach sir
dung phwong phap cho khéng khi néng trong thiét bi sdy tiép xtc dbi luu véi thiét
bi (vi du, 16 sdy loai tudn hoan khéng khi néng, 10 hdng ngoai (infrared, IR), dia
néng, 10 ddi luu hodc thiét bi twong tw) ¢6 ngudn nhiét ciia hé théng gia nhiét
khong khi bing hoi, va phuong phap thdi khéng khi ndng vao dé tua bang cach
su dung voi phun.

[0064] Thiét bi phoi sang dugc str dung dé chiéu xa béng rtia nang lugng hoat tinh
c6 thé c6 thé 1a thiét bi bat ky mién 1 duge trang bi dén thuy ngan cao 4p, dén
thily ngan siéu cao ap, dén halogenua kim loai, dén hd quang ngin thiy ngan hozc
dén tuong tu bang cach do tia tir ngoai dugc chiéu xa trong khoang tir 350 dén
450nm. Ngoai ra, thiét bi tao anh truc tiép (chéng han, thiét bi tao anh truc tiép su
dung viéc chiéu xa truc tiép cac tia nang lugng hoat tinh dé v& anh dua trén dit
liéu CAD dugc truyén tir may tinh) ciing c6 thé dugc st dung. Dé lam ngudn 4nh
sang cua thiét bi tao anh truc tiép, ngudn anh sang ctia 4nh sang c6 bude séng cuc
dai nam trong khoang tu 350 dén 410nm c6 thé duogc st dung. Liéu lugng chiéu
xa dé tao anh thay ddi phu thudc vao chidu day mang va théng s6 tuong tu; néi
chung, né c6 thd nim trong khoang tir 20 dén 1000mJ/cm?, tot hon 14 tir 20 dén
800mJ/cm?.

[0065] Sy hién anh da néu & trén co thé dugc thuc hién béing, chéng han, phuong
phép nhing, phuong phap phun mua, phuong phép phun bui l6ng hodc phuong
phap phu bang chdi 1ong. Pé lam dung dich hién anh, dung dich kiém lodng trong
nudc cua kali hydroxit, natri hydroxit, natri cacbonat, kali cacbonat, natri
phosphat, natri silicat, amoniac, amin hodc dung dich tuong tu c6 thé duoc sir

dung.
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[0066] Ngoai ra, sing ché dé xuit bang mach in c¢6 san phim héa rin néu trén.
Vi du thwe hién sing ché

[0067] Duéi ddy, sang ché s& duoc mé ta cu thé bang cac vi du va cac vi du so
sénh, nhung sang ché khong bi gii han & cac vi du sau day. Luu y ring, dudi day,
tat ca “(céc) phan” va “%” déu dua trén khdi luong, trir khi cé quy dinh khéc.
[0068] M&i thanh phin dugc thé hién trong bang 1 dugc tron theo cac ty 18 phdi
trén cta céc thanh phan rén (trén co s& khdi luong) duoc thé hién trong bang 1 dé
thu duoc céc ché phém nhua c6 thé hoa ran.

[0069] Vi du tong hop thanh phan (A1)

700g dietylen glycol monoetyl ete axetat, 1070g nhyua epoxy loai o-cresol novolac
(dugc san xuét boi DIC Corporation, EPICLON N-695, diém héa mém: 95°C,
dwong luong epoxy: 214, s6 luong trung binh ctia cac nhém chire: 7,6) (s6 luong
ctia cac nhdm glyxidyl (tong s lwong cia cac vong thom): 5,0mol), 360g (5,0mol)
axit acrylic va 1,5g hydroquinon dugc nap, va hén hop tao ra dugc hoa tan dong

déu bang cach gia nhiét n6 dén 100°C két hop khudy trn.

[0070] Tiép theo, 4,3g triphenylphosphin dugc nap va, sau khi dé chét tao ra phan
tng trong 2 gid bang cach gia nhiét né dén 110°C, 1,6g triphenylphosphin dugc
bd sung tiép vao, va chét tao ra duoc dé phan tng tiép trong 12 gi&r & 120°C. Dung
dich phan tmg thu dugc theo cach nhu vay dugc nap 562g hydrocacbon trén co
s& hop chat thom (SOLVESSO150) va 684g (4,5mol) anhydrit tetrahydrophtalic,
va chit tao ra dugc dé phan Ung trong 4 gio 0 110°C. Ngoai ra, dung dich phan
tmg thu dugc theo cach nhu vay dugce nap 142,0g (1,0mol) glyxidyl metacrylat,
va chét tao ra duoc dé phan Gng trong 4 gio ¢ 115°C, va thu dugc dung dich nhua
nhay quang chira nhém carboxyl lam thanh phan (Al). Ham luong chét rin cla
ché phém nhua thu dugc theo cach nhu vay la 65%, va chi s6 axit rén 1a 87mg
KOH/g.

[0071] Vi du téng hop thanh phan (A2)

400 phan nhua epoxy ran loai bisphenol F c6 duong luong epoxy bang 800 va
didm hoa mém bang 79°C dugc hoa tan trong 925 phan epiclohydrin va 462,5
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phan dimetyl sulfoxit, 81,2 phan NaOH 98,5% duogc bd sung két hop khudy tron
& 70°C trong 100 phut. Sau khi bd sung, hdn hop tao ra dugc dé phan tng tiép
trong 3 gio & 70°C.

[0072] Tiép theo, phan 1én epiclohydrin va dimetyl sulfoxit du khéng phan tng
duoc chung tach dudi 4p suét giam dé hoa tan san phim phan tng chira san phdm
phu 1a mudi va dimetyl sulfoxit trong 750 phan metyl isobutyl keton, va 10 phan
NaOH 30% duogc bd sung tiép vao, va chat tao ra duoc dé phan ung trong 1 gio &
70°C. Sau khi phan tng hoan thanh, chét tao ra dugc rira hai 1an bang 200 phan
nude. Sau khi tach diu-nude, metyl isobutyl keton duoc thu hdi tir 16p dau bang
cach chung cét dé thu dugc 37’0 phan nhua epoxy (a-1) c6 duong luong epoxy
bang 290 va diém héa mém bang 62°C.
[0073] 2900 phan (10 duong lugng (10mol dya trén nhém epoxy)) nhua epoxy
(a-1) thu dugc, 720 phan (10 dwong lugng (10mol dua trén nhém carboxyl)) axit
acrylic, 2,8 phan metylhydroquinon, va 1950 phén carbinol axetat dugc nap, hon
hop nay duoc gia nhiét &én 90°C va khudy dé hoa tan hdn hop phan ung. Tiép
theo, dung dich phan ung dugc lam ngudi dén 60°C, va 16,7 phan
triphenylphosphin dugc nap va hdn hop ndy dugc gia nhiét dén 100°C, va phan
tng duoc thuc hién trong 32 gid dé thu duoc chét phan tmg véi chi sd axit bing
1,0mg KOH/g. Tiép theo, 786 phan (7,86mol dua trén cAu tric anhydrit) anhydrit
maleic, va 423 phén carbinol axetat dugc nap vao do, va hén hgp nay dugc gia
nhiét dén 95°C, va phan tmg dugc thuc hién trong khoang 6 gio dé thu duoc dung
dicﬁ nhua nhay quang chtra nhdm carboxyl.
[0074] Ham luong chét ran cia ché phidm nhua thu duoc theo cach nhu vay 1a
65%, va chi sb axit ran 1a 100mg KOH/g.
[0075] Vi du téng hop thanh phan (A3)

Binh phan ing duogc trang bi thiét bi khqu tron, nhiét ké, va thiét bi ngung
tu, 3600g (4,5mol) polycacbonat diol (T5650J dugc san xuat boi Asahi Kasei
Corporation, trong lugng phan tu trung binh sb: 800) duoc tao dan xuét tir 1,5-

pentandiol va 1,6-hexandiol duéi dang hop chét c6 nhidu nhém hydroxyl clia rugu,
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814g (5,5mol) axit dimetylolbutyric, va 118g (1,6mol) n-butanol dudi dang chat
didu hoa trong luong phan tir (chat lam két thic phan tmg) duoc nap. Tiép theo,
2009g (10,8mol) trimetylhexametylen diisoxyanat, 1a hop chét isoxyanat khong
c¢6 vong thom, dugc nap, hdn hop nay duge gia nhiét dén 60°C két hop khudy
tron, viéc gia nhiét duge ding lai, hdn hop nay dugc gia nhiét lai khi nhiét do
trong binh phan tng bat dau giam, viéc khudy tron duge tiép tuc & 80°C, va phan
tmg duoc két thuc sau khi x4c nhan ring phd hdp thu ctia nhém isoxyanat
(2280cm™) d& bién mét bang phd hép thu hong ngoai. Tiép theo, carbitol axetat
duoc bd sung v6i ham lugng chét rén bang 60% trong lugng dé thu dugc nhua
chira nhém carboxyl ctia chét 1ong nhét chira chat pha loang. Chi s6 axit rén cua

(A3) nhya chita nhom carboxyl thu dugc c6 khung uretan 1a 49,8mg KOH/g.

[0076] La céc chét c6 san trén thi truong, IRGACURE784, IRGACURE369,
4,4’-bis(dietylamino) benzophenon (EAB) dugc san xuat béi BASF Japan Ltd.
duoc sir dung 1am cac chét khoi mao polyme héa quang, XD-1000 dugc san xuét
bdi Nippon Kayaku Co., Ltd. dugc st dung lam nhua epoxy ran loai
dixyclopentadien, NC-3000 dugc san xut bai Nippon Kayaku Co., Ltd. duoc st
dung lam nhya epoxy loai biphenyl novolac, va A-600, A-400, A-200, va A-GLY-
20E dugc san xuét boi Shin-Nakamura Chemical Co., Ltd. dugc sir dung 1am céc
monome acrylic duoc cai bién bang EO. Ngoai ra, DPHA (dipentaerytritol
triacrylat, dugc san xuét boi Nippon Kayaku Co., Ltd.), JEFFAMIN D-230 va
JEFFAMIN D-2000 (duoc san xuit béi Huntsman Corporation) dugc st dung.

[0077] Céc ché phim cia céc vi du tir 1 dén 7 va céc vi du so sanh tir 1 dén 3
dugc pht tuong Gng 1€n toan b bé mit ctia dé polyimit da dugc lam sach c6 mach
ddng (chiéu day ctia mang polyimit: 25um, mach ddng: 1/3 aoxo (9,45g)) bang
cach in lu6i dé bang 10pm sau khi lam kh, va 1am khé & 160°C trong 30 phat
trong 10 sdy loai tudn hoan khéng khi néng dé tao ra mang phu kho, tiép theo,
mang nay dugc phoi sang véi su phoi sang c6 do nhay ¢ murc 7 béang cach st dung
thiét bi phoi sang dugc trang bi dén halogenua kim loai dugc san xuit bai ORC
Manufacturing Co., Ltd. Sau d6, mang nay dugc hién anh bang dung dich Na,COs

1% trong luong trong nude & p sut phun bang 0,1MPa trong 1 phut, va sau d6
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viéc xi 1y hoa ran bf?lng nhiét cua mang tao ra dugc thuc hién & 150°C trong 60
phit trong 10 sdy loai tudn hoan khéng khi néng, bang cach do6 tao ra mang phu
héa rén c6 chiéu day bang 10um trén dé polyimit.

[0078] Cac két qua danh gid mang pha héa rin ciia mdi ché phdm trong sb cac
ché phdm nhya c6 thé héa rin thu duge dugc thé hién trong bang 1. Cén luu y
rang phuong phap danh gia va tiéu chuan danh gia 1a nhu sau.

[0079] Pé4nh gia d6 vénh thap ctia san pham hoa ran

Dé polyimit c6 mang pht héa rin dugc cat thanh kich thude Sem x Scm
dé tao ra cdc mau danh gia. Po vénh ctia mbi goc duge do bang thudc ké véi bé
mit cia mang pht héa rin 12 bé mit phia trén, va gia tri trung binh cta 4 diém

dugc danh gia.
o: gia tri trung binh cua do vénh ctia mdi goc 1a nho hon hoic bang 2mm
A: gié tri trung binh ctia d6 vénh ctia mdi géc 1a nho hon hozc bang 3mm
x: gi4 tri trung binh ctia d6 vénh ctia mdi goc 12 nhé hon hodc bing 4mm
[0080] Kha ning ubn cong

Pé polyimit c6 mang phu héa rén duoc cat thanh tAm c6 chiéu rong 10mm
x chiéu dai 70mm dé tao ra cac mau déanh gid. B& mit c6 mang phi héa ran dugc
gép thanh hinh nui, va qua can 1Kg dugc dit vao, va sau khi dit trong 10 gidy,
phan udn dugc trai ra. Sau d6, qua can duge dit lai 1én phan udn trong 10 gidy la
mdt 14n. Phan udn nay dugc quan sat bang kinh hién vi, va s6 1an cho dén khi
dong c6 thé dugc quan sat duogc danh gia.
o: s6 1an ubn-2
A: 6 1an ubn-1
x: 86 1an ubn-0
[0081] Thir nghiém tinh chiu nhiét

Dé polyimit c6 mang phu héa rin dugc cat thanh kich thude 20mm (doc)

x 20mm (ngang) dé tao ra cac mau danh gia. Nhiét do cta bé han nhiing dugc dit
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& 320°C, dé mau duoc dit vao trong do, va dé nay dugc lay ra sau 10 gidy, va su
phong rdp clia mang phu hda ran trén bé méat dé dugce xac nhén, va so lan cho dén

khi su phdng rop xuat hién duoc danh gi.
0:320°C x10 gidy 16n hon hodc bing 3 1an
A:320°C x10 gidy hai lan

x: 320°C x10 giay mot 1an
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Vi du Vi dy | Vide Vi du | Vi du| Vi do| Vi du Vi do so Vi du so Vi du s
! 2 3 4 5 fy 7 sianhl  sink 2  sénh 3
{AZ2) nhya chira nhom carboxyl lowt 90 | &0 | 80 90 | 90 | 80 | %0 &0 90 10
hisphenol T :
(A1) san pham céng CN epoxvaervlat | 10 | 20 | 10 10 | 10 | 10 | 10 - 20 14 0
chira nhém carboxyl ~ GMA f
(A3 nhea chira nhom carboxyl eo lign | O 0 14 0 0 1 10 {0 0 0
két uretan
{C) nhua epoxy rin dixyclopentadien | 25 | 25 | 25 25 | 25 | 25 | 20 23 25 25
XD-1000 '
(C) nhua epoxy loal biphenyl novolac | 0 0 0 g (i (i 5 a 0 0
NC-3000 :
(B) chit khoi mao polyme héa quang | 1.8 | L8 | 18 1.8 | 18 | 18|18 I8 1.8 1.8
lre784 : ‘
(B chit khoi mio polyme héa quang | 10 | 10| 10 10 | 10| 10| 10 10 10 10
[rz369
(B) chiit khoi mio polyme héa quang | 0.5 | 05 | 0.5 05050505 05 5 0.5
EAB '
chit khoi miéo polyme hoa quang: 08 08 | 0E OB | O8|0O8 108 OF 0.8 0.8
phenothiazin '
(L) monomer acrylic dwge cai bién 15 15 5 0 13 1a 15 G i ]
bang EO 2 chire
(chi 56 cai bién EO: 14) A-600
(C)y monomer acrylic duge cai bién ¥ 0 0 15 0 t] 0 Q 4] 15
bang L0 2 chirc
(chi s cai bién BO: 9) A-400
monomer acrylic duge cai bidn bang { 0 1 0 O 0 0 15 ) 0
B0y 2 chixe
(chi s cai bién £O: 4) A-200
(Cy monomer acrylic dwge cai bidn { it { §] 0 5 { §] {0 ]
bing EO 3 chire
(chi s6 cAi bién EO: 20y A-GLY-20F
(Fy DPHA 3 5 5 ) 5 5 5 5 20 ]
{ L} polyeteamin 0 0 0 0 2 0 0 a 0 a
D-230 (chi s6 propylen ete: 2,5) ‘
(L} polyveteamin (1 0 i i 4 0 ) 0 0 {
D-2000 (chi sb propylen ete: 33.1) v
Dung mdi: carbinol axetat S0 5D | 50 0 50 | 30 | 50 | 50 50 50 50
Mue danh gid !
Dé vénh thip cia san phimhéarin | © | © |0 0 | 0 | 0 | O ) % iy
D udn cong o] o | O 0| O o] O Ly X JaY
Tinh chiu nhigt (320°C) nhing x 10 o] o O o o o] o] O o x
widy
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[0083] Nhu nhén thiy 5 rang tir bang 1, cac vi du tir I dén 7, chira hdn hop cua
thanh phan (A1) va thanh phan (A2) du6i dang nhua chira nhém carboxyl va str
dung hop chét chtra nhém khéng no c6 lién két etylen c6 sé luong khung alkylen
oxit 16n hon hodc béng 5, tit ca déu cho cac két qua rat t6t khi danh gia do vénh
thép, kha nang udn cong, va tinh chiu nhiét cia san phém héa ran. Mat khac, & vi
du so sanh 1 trong d6 hop chit chira nhém khéng no cé lién két etylen c6 s lugng
khung alkylen oxit nhé hon 5 dugc st dung, san pham hoéa ran hoi kém hon vé 46
vénh thap va kha nang udn cong. O vi du so sénh 2 trong dé hop chét chira nhém
khéng no ¢6 lién két etylen c6 khung alkylen oxit khong duoc st dung, san pham
hoa rén kém hon vé& d6 vénh thap va kha ning uén cong. O vi du so sanh 3 khong
chita thanh phan (A1), san phdm hoa rén hoi kém hon vé do vénh thap va kha
nang udn cong, va kém vé tinh chiu nhiét khi han.

[0084] Cac két qua nay chimg minh ring ché phim nhya c6 thé hoa ran cia sang
ché c6 thé tao ra san phém hda rén ¢6 tinh chiu nhiét rat tdt, va cling c6 kha nang
ubn cong va do vénh thép rat tot. T cac két qua cta kha ning udn cong va do
vénh thap rat tét, ché pham nhua c6 thé hoa rin nay con thich hop cho cic bang

mach in mém déo.
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YEU CAU BAO HQ
1. Ché phdm nhuya c6 thé héa rin, ché phim nhya niy bao gdm:

(A) nhya chtta nhom carboxyl,

(B) chét khoi mao polyme héa quang; va

(C) hop chét chira nhém khong no c6 lién két etylen ¢6 sé luong khung
alkylen oxit 16n hon hosc bang 5,

thanh phan (A), bao gdm:

(A1) nhya nhay quang chtra nhém carboxyl duoc tao ra bang cach bé sung
hop chét ¢6 nhém glyxidyl va nhém khéng no c6 lién két etylen vao nhua chira
nhém carboxyl duoc tao ra bing cich cho nhua epoxy phan ung véi axit
carboxylic ¢4 nhém khong no ¢6 lién két etylen va cho nhém hydroxyl thanh pham
phan g v&i anhydrit;

(A2) nhya nhay quang chtra nhém carboxyl dugc tao ra bang cach cho nhwra
epoxy phan ing voi axit carboxylic ¢ nhom khong no c6 lién két etylen va cho
nhém hydroxyl thanh pham phan (g véi anhydrit; va thanh phan (C) 1a hop chat

dugc thé hién bang coéng thirc chung (1) hodc (2) sau day,
CH,0—(C2H40) _CI—CH=CH2
CHO —(02H40)m—§—CH=CH2

CH,0 —(C3H40),—C—CH==CH,
cong thic (1)
trong cong thic (1), tdng cua l+m-+n 14 chi so cai bién, va l+m+n>5,

CHp=CH—CO—0(CHy—CH,0),0C —CH=CH R ,
g 2 cong thirc (2)

trong cong thirc (2), n 13 chi sé cai bién, va n>5.
2. Ché phim nhuya c6 thé hoa rén theo diém 1, trong d6 nhua epoxy trong thanh
phén (A2) 12 nhua epoxy loai bisphenol.
3. Ché phim nhua c6 thé héa rén theo diém 1 hodc 2, trong d6 thanh phan (C) ¢6
tir 5 dén 30 khung alkylen oxit. ’

4. Ché phérn nhya c6 thé hoa rin theo diém 1 hodc 2, trong d6 ham lugng cla
thanh phén (A1) ndm trong khoang tir 10 dén 30 phan theo trong lugng déi vai
100 phén theo trong lugng clia thanh phan (A).
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5. Ché pham nhua c6 thé héa rén theo diém 1 hodic 2, con bao gdm (D) nhya epoxy

¢6 cAu trac duoc biéu dién boi cong thic chung (1°) sau day,
Safdn
\ W

\1.Z

P q

- (1)
trong cong thirc (1°), X 12 khung vong béo hodc khung thom c¢6 s lugng nguyén
ti cacbon 16n hon hodc béng 7, van 13 s6 16n hon hodc bang 0.

6. Ché phim nhuya c6 thé hoa rén theo diém 3, trong d6 thanh phan (D) bao gdbm
nhua epoxy cd khung dixyclopentadien la X trong cong thirc chung (1°).

7. Ché phdm nhua c6 thé héa rén theo diém 1 hoic 2, trong d6 thanh phén (A) con

bao gém nhya chira nhém carboxyl ¢6 khung uretan.

8. Ché pham nhua ¢6 thé hoéa rén theo diém 1 hodc 2, dugc st dung dé san xuit

bang mach in mém déo.

9. Mang khé bao gém 16p nhya thu duoc tir ché phém nhua c¢6 thé héa rén theo

diém bét ky trong sb cac diém tir 1 dén 8.

10. San phim hoa rén thu duoc biang cach hoa ran ché phim nhua c6 thé héa rin
theo diém bAt ky trong s6 cac diém tir 1 dén 8 hodc 16p nhua cia mang khd theo

diém 9.

11. Bang mach in bao gém san pham héa ran theo diém 10.
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