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(54) CHE PHAM NHUA NHAY SANG, SAN PHAM PUQC HOA RAN CUA CHE
PHAM NAY VA BANG MACH IN
(57) Sang che dé cap dén ché pham nhwa nhay sang c6 kha nang chiu nhiét, kha nang
chéng no 16 rong, kha ning chong bot réng va kha nang chdng nirt tuyét voi. Ché pham
nhua nhay sang theo sang ché chira (A) nhya chira nhém carboxyl, (B) chat khoi mao phan
Ung quang polyme hoa, (C) dung mdi pha loang, (D) hop chét ¢co hai hodc nhiéu nhom
khong no kiéu etylen trong mdi phéan tir va (E) thanh phan nhiét ran c6 hai hodc nhiéu
nhém ete vong va/hoic nhom thioete vong trong mdi phan tir. Ché pham nhwa nhay sang
nay khac biét & chd: (A-1) nhua chira nhom epoxy ma thu dugc bang phan tng gitta san
pham d3 duogc este hoa chira nhom epoxy trong d6 san pham di dugc este hoa nay duoc
tao ra bang phan tmg (a) it nhat mot loai hop chat epoxy loai bisphenol va (b) axit
carboxylic khong no, v6i (c) anhydrit cta axit da chirc no hoic khong no duoc bao gém
1am nhya chtra nhom carboxyl (A); va thanh phan nhiét ran (E) c6 khéi luong duong luong
epoxy trung binh bang 200 hoic 16n hon.
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Linh vye k§ thuat dugc dé cap

Sang ché d& cap dén ché pham nhuya nhay sang va san pham duoc héa rin cia
n6, ma thich hop dé tao ra 16p can han trén cdc bang mach in va céc ung dung
tuong tu, cu thé, sang ché dé cap dén ché phém nhua nhay sang va san phém duoc
héa rén cua nd, ma nhd nd cac anh co thé duoc tao ra béng cach lam hién anh st
dung tia cyc tim va dung dich nudc kiém loang, ddc biét co kha nang chiu nhiét,
kha nang chéng nd 13, kha ning chéng bot khi, va kha ning chbng nit cao, va tur
d6 c6 thé thu duge mang son dugc hoa rén, cling nhu bang mach cé san phém
duoc hoa ran nay.
Tinh trang ky thuit cia sang ché

T quan diém vé do chinh x4c cao va ty trong cao, nhitng gi dd dugc su dung
cho dén nay vé 16p can han trén mot s6 bang mach in dung trong ho gia dinh va
trén hau hét cac bang mach in dung trong cong nghiép 1a cac 16p can han loai trang
bang dung dich, ma tir d6 cac anh dugc hién sau khi tiép xic véi tia cyc tim va
budc héa ran cudi ciing cta n6 (budc hoéa rdn chinh) dugc tién hanh bang nhiét va
chiéu sang. Va tir viéc xem xét dén cac vin d& moi truong, 16p can han 16ng loai
trang béng kiém ma str dung dung dich nuéc kiém loang lam duﬂg dich hién anh,
12 ndm trong xu thé chinh. Trong viéc st dung rong réi lam 16p can han loai trang
bang kiém ma sir dung dung dich nudc kiém lodng nay la céc ché phim can han
dang 16ng chira nhya co thé hoa rin bing tia ning luong quang ning trong do
anhydrit cta axit da chirc duoc bd sung vao san pham phén tng cia céc hop chét
epoxy loai novolac va axit monocarboxylic chua b&o hoa, chét khoi mao phan tng
quang polyme hoa, chat pha lodng, va cac hop chét epoxy, nhur dugc md ta trong
tai liéu sang ché tham khao 1.

Nhung c6 vin @& & chd, néu ché phim chit can han dang l6ng thong thudng

néu trén dugc st dung c6 céc thong s dé co thé nap déy mdt cach truc tiép bang
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mach ma c6 céc 15 thong, c6 thé d& dang xay ra hién tugng (& day dugc goi mot
cach don gian 1a “bot rdng”) ma trong do & thoi diém 1am bang 16p han & ving
xung quanh c4c 16 thong trong 16p mang can han ma duoc tao ra cao hon, hoac
hién tuong (6 day duoc goi mdt cach don gian la “nd 16”) trong d6 mang phu son
ma bing mang son nay bén trong cic 16 xuyén di duoc nap day 1a 16p héa ran cii
da n hoic trong khi lam bang 16p han.

Dac biét 1a & Trung Quéc va vung chau A, xu hudng chinh 1a cac bang mach c6
cac thong sb k§ thuét trong d6 tit ca cac 15 xuyén trong bang mach nhu bang mach
18 xuyén bing ddng duoc l4p ddy bang ché phim can han dang léng, va cac ché
phim can han mong mudn c6 thé giai quyét duge cac van dé vé hién tugng bot
rdng va nd 16 nay. Vi du, nhu dwgc md ta trong tai lidu sdng ché tham khao 2 va tai
" liéu sang ché tham khéo 3, cac ché phim can han dang long da biét dén rong rai 1a
thu duoc bang cach st dung dong thoi nhua loai bisphenol ma c6 tinh nhay sang va
kha nang trang béng kiém, nhua loai cresol novolac, va nhua loai déng trung hop.

Trong khi d6, trong s cac bang mach 16 xuyén bing dong, theo dudng kinh cia
16 xuyén, vi du, c6 nhitng thong sb vé duong kinh nhd, nhu dudong kinh b.%lng 200
mm hoidc 300 mm, va cac thong s6 vé duong kinh 16n, nhw dudng kinh bang 500
mm hodc 600 mm hodc 16n hon. Véi cac thong sb vé dudng kinh nho, néu ché
pham nhua can han théng thuong dugc sit dung ma c6 kha ning chéng bot khi,
khong co van dé nay sinh vé bot khi hodic cac van dé tuong tu, nhung vdi cac
thong sb vé& duong kinh 16n, da khing dinh dugc ring s& ndy sinh nhitng van dé
16n: nit s& xuét hién trong 15 xuyén bén trong mang xuyén & thoi diém tao mang
hoic 1am bing 16p han sau khi in. Cac van dé nhu vay da duoc giai quyét bang cac
thong sd cia ché phdm ma trong do, tir thuc té rang no tao ra vé bén ngoai kém hip
dan va do bén kém cuia bang mach in, sau khi lap day l1an thir nhit céc 15 c6 dudng
kinh 16n bang ché phdm nhiét rdn dé han ché sy lun va nit, phuong phap duoc str
dung 14 14p ddy céc 16 duong kinh nhé bing ché phdm nhua can han thong thudong

ma ngan ngira bot khi, hoic 14p diy chi cac 16 c¢6 dudng kinh 16n.
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Nhung phuong phép nay str dung ché phim nhiét rin khong thé rat ngén thoi
gian thuc hién va va khong c6 hidu qua, va véi viéc 14p dly chi cac 15 c6 dudng
kinh 16n, ¢ sy lo ngai ring khi khi st dung dong chdy han hodc vay han, dong
chay han ho#ic vay han ndy s& di qua 16 va bam dinh khong mong mubn trén céc bé
mit, va diéu ndy c6 thé gy ra vén dé lam giam d6 bén ctia bang mach in.
Do d6, mong mudn c¢6 ché phdm can han ma c6 thé 14p ddy mot cach dong thoi
céc 16 dudng kinh nho va cac 16 ¢6 duong kinh 16n va c¢6 kha ning chiu nhiét, kha
ning chbng nd 15, kha ning chéng bot khi, va kha ning chéng nut t6t hon.
Céc tai liéu tinh trang k¥ thuat
Tai liéu sang ché tham khao
Tai ligu sang ché tham kho 1: Pon sing ché sé JP $61-243869 [1986]
Tai lidu sang ché tham khao 2: Pon sang ché s6 JP 2008-116813
Tai liéu séng ché tham khéo 3: Cong bb don qubc té s6 WO 2003-059975
Tai liéu séng ché tham khao 4: Pon sang ché sé JP 2002-256060

Ban chit k§ thuit ciia sing ché

Vin d& duogc giai quyét boi sang ché

Muc dich ctia sang ché 13 d& xuét ché phdm nhya nhay séng va san phim dugc
héa rén cta nd, ma tir d6 mang son dugc héa rén c6 thé thu dugc ma thé hién kha
ning chiju nhiét, kha ning chéng nd 15, kha ning chdng bot khi, va kha ning chdng
nit cao, cling nhu dé cap dén bang mach in. Muc dich chinh cua séng ché 1a dé
xut ché phdm nhua nhay sang ma c6 kha ning chbng nurt tuyét voi trong cac 13
xuyén c6 duong kinh 16n va thich hop 1am ché phim can han ding cho céc bang
mach in.

Cu thé hon, sang ché d& xuit ché phim nhua nhay sang ma khong chi c6 kha
ning chiju nhiét, kha ning chéng nd 15, va kha ning chéng bot khi ma dap tng

dugc nhu cau can han, nhung ciling c6 kha ning chong nut tuyét voi trong cac 10
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xuyén c6 duong kinh 1én, ma chua duoc giai quyét trong linh vuc k¥ thuat cua
sang ché.

Céc tac gia da hoan thanh sang ché, 1a két qua ctia nghién ctru 1dp lai mot cach
cin trong dé giai quyét cac van dé néu trén, cac vén dé nay c6 thé duoc giai quyét
bang ché phidm nhua nhay séng, khac biét & chd no chira nhua chira nhém carboxyl
(A), chét khoi mao phan tmg quang polyme héa (B), dung mdi pha loang (C), hop
chéit (D) ma c6 trong phan tir ctia né hai hodc nhiéu nhom chua no kiéu etylen, va
thanh phan nhua nhiét rén (E) ma c6 trong phan tir ctia n6 hai hogc nhiéu nhom ete
vong va/hodc nhom thioete vong, lam nhua chira nhom carboxyl (A), nhua nay bao
gbém (A-1) nhyra chita nhém carboxyl ma thu duoc bing cach phan tng (a) it nhét
mot trong cadc nhém hop chit epoxy loai bisphenol, (b) san phim este hoa cla
nhom epoxy ma duqc. tao ra bang cac phan mg este hoa véi cac hop chét carboxyl
chua no, va (c¢) anhydrit cua axit da chic no hodc chua no, va khéi lugng duong
luong epoxy trung binh cia thanh phén nhiét rén (E) 12 200 hogc 16n hon.

Ché phiam nhwa nhay sang theo séng ché khac biét & chd chira, 1am nhya chira
nhém carboxyl (A), (A-1) nhya chira nhém carboxyl ma thu duoc bang cach phan
g (a) it nhat mot trong cac nhém hop chét epoxy loai bisphenol, (b) san phim
este hoa clia nhém epoxy ma dugc tao ra bang cac phan Gng este héa véi cac hop
chét carboxyl chua no, va (c) anhydrit cta axit da chirc no hodc chua no, va khdi
luong duong lugng epoxy trung binh cta thanh phan nhiét rin (E) bang 200 hoic
16m hon.

V6i ché phdm dic trung nay cia sang ché, do né st dung nhua chira nhém
carboxyl' (A-1), ma c6 tinh déo, la‘lm-nhua chira nhom carboxyl (A), va khéi luong
duong luong epoxy trung binh ctua thanh phan nhiét ran duoc thiét 1ap & 200 hoic
16n hon, kha niang phan Gmg cua né 1a thap, va két qua la ché phdm nhya nhay sédng
duoc xem 1a c6 tinh déo, va c6 thé ngin ngira hién twong nirt bang cach lam giam
g suét tir mdi chiéu (tir tit ca cac chidu) ma dwa ché phim nhuya nhay sang vao

bén trong 18 xuyén c6 duong kinh 16n, vi du, trong khi hdi Iru han.
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Pé déap ung yéu cau nay, vi dy, bing ché phdm can han ma c6 kha ning chéng bot
khi da biét ma chi chira nhua chira nhém carboxyl (A1), mac du kha nang chéng
bot khi ¢6 thé thu duogc, vét nit bén trong cic 16 xuyén c¢6 dudng kinh 16n khong
thé dwoc ngin ngira. Ngoai ra, bang ché phdm nhuya nhay sdng nhu trong tai liéu
sang ché tham khao 4, ma dé cap dén khéi luong duong lugng epoxy trung binh
ctia thanh phén nhiét ran (E), van dé nay sinh 1a cac dic tinh mong mubdn khong thé
thu dugc ma khong két hop nhya epoxy thudc cac loai khdc nhau, va r%mg néu khdi
lwong duong lugng epoxy trung binh qué 16n, kha nang chiu nhiét s& giam.

Do a6, béng ché phém nhya nhay sang thong thudng nhu duoc mo ta trén day,
d6 déo 1a khong du, va kho co thé mang dén kha ning chéng nit bén trong cic 16
xuyén c6 duong kinh 16n.

La két qua ctia nghién ctru dya trén céac van dé néu trén day, da biét dugc rang
dé thu duoc kha ning chéng nit bén trong céac 16 ¢6 dudng kinh 16n, hiéu qua néu
st dung ché phém nhua nhay sang khac biét & chd né chtta nhua chira nhom
carboxyl (A), cht khoi mao phan ng quang polyme hoa (B), dung moi pha loang
(C), hép chit (D) ma c6 trong phan ti cua nd hai hodc nhiéu nhém chua no kiéu
etylen, va thanh phén nhua nhiét rin (E) ma c6 trong phén tir ciia n6 hai hoac nhiéu
nhém ete vong va/hodc nhom thioete vong, trong dé (A) bao gdm tién chét polyme
thu dugc bang phan tmg anhydrit cia axit da chtrc no hodc khong no véi san pham
este héa ciia nhém epoxy tao ra dugc bing cac phan (mg este hoa véi it nhét mot
trong cac nhom hop chét epoxy loai bisphenol va axit carboxylic khong no, va khbi
lwong duong lugng epoxy trung binh cua (E) bang 200 hozc 16n hon.

Ngoai ra, ty 1€ tron dugc uu tién cda cdc thanh phén 13, dbi v6i mdi 100 phan
khéi lwong cua (A), 0,01 dén 30 phan khdi luong, va t6t hon nita 13 5 dén 25 phan
khéi luong, cta (B), 20 dén 40 phan khdi lwong, va tét hon nita 14 10 dén 30 phan
khéi luong, cua (C), 5 dén 100 phan khéi lugng, va t6t hon nita 13 1 dén 70 phan
khéi luong, cua (D), va 2 dén 70 phan khdi lugng, va t6t hon nita 1a 10 dén 50

phﬁn khéi luong, cua (E).
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Hon nita, séng ché cling dé xuit ché phém nhua nhay sang, va cling dé cap dén
bang mach in ma trén d6 cac mach duoc tao ra st dung ché phim nhua nhay sang
nay.

MG ta chi tiét sang ché

Du6i ddy, sang ché s& mo ta cic thanh phan cAu thanh ché phim nhwa nhay
sang theo sang ché. Tét hon, néu ché phdm nhua nhay séng theo sang ché 14 loai
hién anh bang kiém.

Nhua chira nhém carboxyl (A)

Dau tién 1a (A), nhua chira nhém carboxyl theo sang ché; d6 1a nhya chita nhém
carboxyl (A-1) ma thu dugc bang cach phan Umg (a) it nhét mot trong cdc nhoém
hop chat epoxy loai bisphenol, (b) san pham este héa clia nhém epoxy tao ra dugc
bang cac phan tmg este hoa voi axit carboxylic khong no, va (c) anhydrit cia axit
da chirc no hoac chua no.

St dung 1am (a) it nhat mot trong cac nhom hop chét epoxy loai bisphenol ma
duoc sit dung trong phuong phap san xuét nhua chtta nhom carboxyl (A-1) nay 1a
st dung va bd sung, vao nhém hydroxyl rugu loai bisphenol A hodc loai bisphenol
F, it nhit khdi luong tuong dwong, trén mbi khdi luong twong dwong cua nhém
hydroxyl ruou, cua epihalohydrin nhu epihalohydrin hodc cac chét twong tu.

Pé 1am (b) axit carboxylic khdng no ma dugc bd sung vao nhém epoxy ctia hop
chét epoxy loai bisphenol néu trén, co thé 1a cac san phdm cong clia anhydrit cua
axit di bazo chua no, v.v. clia acrylat chira nhém hydroxyl nhu axit acrylic, cac
dime cta axit acrylic, axit metacrylic, hydroxy etyl (met)acrylat, hydroxy propyl
(met)acrylat, hydroxy butyl (met)acrylat, phenyl glyxidyl (met)acrylat, cac san
phim cong caprolacton (met)acrylat, v.v.. Ddc biét dugc wu tién & day la axit
acrylic va axit metacrylic. Cac axit monocarboxylic chira nhém chua no c¢6 thé
duoc sir dung hoac la riéng 1€ hodc ¢ dang hdn hop.

Pé 1am anhydrit khong no hogc no (C) cua axit da chirc ma duoc phan tng véi

nhom hydroxyl ruou trong san phim este h6a ma duoc tao ra bing cac phan tng
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este hoa voi hop chit epoxy loai bisphenol va axit carboxylic khong no, c6 thé dé
cap dén cac anhydrit cia axit di-bazo béo hodc thom nhu anhydrit clia axit metyl
tetrahydro phtalic, anhydrit cua axit tetrahydro phtalic, anhydrit cua axit hexahydro
phtalic, anhydrit cua axit metyl hexahydro phtalic, anhydrit clia axit sucxinic,
anhydrit cta axit maleic, anhydrit cia axit phtalic, anhydrit clia axit itaconic, v.v..

Ngoai ra, d6i v6i chit lugng ctia anhydrit cua axit da chirc no hodc khong no
nay dé s dung, t5t hon 12 bd sung no6 sao cho tri sb axit cia nhua chira nhom
carboxyl (A-1) thu dugc s& nim trong khoang tir 45 dén 120 mgKOH/g.

Tiép theo, lam cac vi du cu thé khéac vé nhua chira nhom carboxyl (A), cac hgp
chét duoc liét ké dudi ddy 1a duoc vu tién (bao gdm ca cac oligome va polyme cia
chung).

(1) Nhya nhay sang chira nhom carboxyl ma thu dugc bing cach dong tring
hop nhom carboxyl khoéng no, nhu axit (met)acrylic, va mot hodc nhiéu nhém cia
hop chét c6 lién két doi khong no khéc,

(2) nhua nhay sang chira nhom carboxyl ma thu dugc bang cach bd sung vao
copolyme ctia nhom carboxyl khong no, nhu axit (met)acrylic, va mdt hodc nhiéu
nhém cta hop chét c6 lién két doi khong no khéc, nhu pendant, nhém khong no
kiu etylen, bang hop chét c6 lién két d6i khong no véi nhom epoxy nhu glyxidyl
(met)acrylat hodc 3,4-epoxy xyclohexyl metyl (met)acrylat, hodc bang axit
(met)acrylic clorua, v.v.,

(3) nhua nhay sang chira nhom carboxyl ma thu duoc bang cach phan tmg v6i
copolyme ¢6 nhom epoxy nhu glyxidyl (met)acrylat hodc 3,4-epoxy xyclohexyl
metyl (met)acrylat va hop chit c6 lién két ddi khong no khac, nhém carboxyl
khong no, nhu axit (met)acrylic, va phan ung véi nhém hydroxyl thir hai ma tao ra
anhydrit cda axit da chuec,

(4) nhua nhay sang chita nhom carboxyl ma thu duoc bang cach phan tng, v6i

copolyme cua anhydrit axit c6 lién két d6i khong no, nhur anhydrit ctia axit maleic,
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va hop chét c6 lién két d6i khong no khéc, hop chit co lién két doi khong no c6
nhom hydroxyl, nhu 2-hydroxy etyl (met)acrylat,

(5) nhua nhay sang chira nhom carboxyl ma thu dugc bing cach phan ting axit
monocarboxylic chua bao hoa véi hop chit epoxy da chirc, va phan tng anhydrit
cia axit da chirc no hodc khong no véi hop chat hydroxyl thu duoc,

(6) nhya nhay sdng ma chira nhom carboxyl va nhom hydroxyl thu dugc bing
cach phan rng anhydrit cua axit da chirc no hodc khong no véi polyme chira nhom
hydroxyl nhu dan xuét rugu polyvinylic, sau d6 phan ng véi axit carboxylic thu
duoc, hop chit ma c6 trong phéan tir ctia no lién két d6i khong no v6i nhém epoxy,

(7) nhua nhay sang chira nhém carboxyl ma thu duoc bang cach phan {mg cia
anhydrit cda axit da chttc no hodc khong no v6i san pham phan tng ctia hop chét
epoxy da chirc, axit monocarboxylic chua bdo hoa, va hop chit ma c6 trong phan
tt clia n6 it nhat mot nhém hydroxyl rugu va mot nhom phan g khac nhom
hydroxyl rugu ma phan Gng v6i nhom epoxy,

(8) nhua nhay sang chta nhém carboxyl ma thu duoc bang cach phan tmg cta
axit monocarboxylic chua bao hoa voi hop chat oxetan da chitc ma c6 it nhét hai
vong oxetan trong phan tir ciia nd, va phan ung anhydrit cia axit da chirc no hodc
khong no voi nhém hydroxyl bac mot trong nhua oxetan dugc bién dbi thu duoc,
va

(9) nhua nhay sang chira nhdm carboxyl ma thu duoc bﬁng cach két hop nhua
chira nhom carboxyl ma thu dwoc bang cach phan tng axit monocarboxylic chua
bdo hoa véi nhua epoxy da chitc va sau do phan ing anhydrit cuia axit da chic, va
tiép d6 phan tmg voi hop chit ma co trong phan tir clia né mdt vong oxetan va it
nhit mot nhém khoéng no kiéu etylen co thé duogc dé cap, nhung khong chi giéi han
& chung.

Nhua dugc uu tién trong s6 cac nhua duoc dé cép ¢ day la nhya chira cac nhom

carboxyl cua cac muc (2), (5), (7), va (9) néu trén.
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Ngoai ra, trong ban md ta nay, “(met)acrylat” la thuat ngir chung dung dé chi
acrylat, metacrylat, va hon hop ctia chung; cach hiéu twrong tu ciing dugc 4p dung
cho nhitng cach thé hién tuong tu khac.

Do nhua chira nhém carboxyl (A) néu trén co nhiéu nhém carboxyl tu do trén
cac mach nhanh cta polyme khung, nén n6 co6 thé duoc hién bang dung dich nuéc
kiém loéng.

Va tri s axit ciia nhua chtra nhém carboxyl (A) néu trén t6t hon 1a nim trong
khoéang tir 40 dén 200 mgKOH/g, va t6t hon nita 14 ndm trong khoang tir 45 dén
120 mgKOH/g. Néu tri sb axit ciia nhya chita nhém carboxyl nhé hon
40 mgKOH/g, viéc trang bang kiém tr& nén khé, va mit khéc, néu 16n hon
200 mgKOH/g, viéc hoa tan phan duoc phoi sang bang dung dich hién anh s& dién
ra, tao ra céc dudong hep hon mirc can thiét, va trong mot sd trudng hop din dén
viéc hoa tan va troc theo dung dich hién anh cung véi viéc khong c6 kha nang phan
biét gifta cac phan dugc phoi sang va cac phan khéng dugc phoi séng, tao ra két
qua khong mong mudn khién cho kho c6 thé vé duoc cdc mau can thong thudng.
Ngoai ra, khéi lwong phan tir trung binh ciia nhua chira nhom carboxyl (A) néu
trén khac nhau phu thudc vao khung cta nhya, nhung thuong dugc uu tién rang
nim trong khoang tir 2000 dén 150000, va cu thé hon 1a ndm trong khoang tr 5000
dén 100000. Néu khbi lugng phén ti trung binh trong luvong nho hon 2000, hi¢u
qua bam dinh sau khi chét nén duoc phu va duge 1am kho c6 thé giam, va doi khi
kha ning chdng 4m cta mang son sau khi phoi sang s& giam, mang mong xuét hién
trong khi hién anh, va d§ phéan giai cua anh s& 16n va giam. Mat khac, néu khoi
luong phan ti trung binh trong luong 16n hon 150000, déc tinh hién anh ¢ thé suy
giam mot cach dang ké, va do én dinh bao quan c6 thé giam.

Pbi voi chét lugng tron clia nhua chita nhém carboxyl (A) nay, khoang tir 20
dén 60 % khdi lvong ciia toan bd ché pham la mong mubn, va 30 d&n 50 % khéi
luong 1a dugc uu tién. Néu chét lwong tron ciia nhya chira nhom carboxyl (A) nho

hon khoang nay, dd bén cia mang son c6 thé gidm, ma dicu nay l1a khong mong
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mudn. Va néu 16n hon khoang nay, d nhét cia ché pham c6 thé tang va lam giam
céc dic tinh cia mang son, ma diéu nay 14 khong mong mubn.
Chét khoi mao phan ting quang polyme hoa (B)

Pé 1am chét khoi mao phan tng quang polyme héa (B) ma c6 thé thich hop
dugc st dung trong ché phim nhua nhay sing theo sing ché, c6 thé dé cap dén
benzoin va benzoin alkyl ete nhu benzoin, benzoin metyl ete, benzoin etyl ete, va
benzoin isopropyl ete; cac axetophenon nhu axetophenon, 2,2-dimetoxy-2-pheny]
axetophenon, 2,2-dietoxy-2-phenyl axetophenon, 1,1-didiclo axetophenon, va 1-[4-
(4-benzoyl phenyl sulfanyl)-2-metyl-2-(4-metyl phenyl sulfanyl)propan-1-on; cac
aminoaxetophenon nhu 2-metyl-1-[4-(metylon)phenyl]-2-morpholino propanon-1,
va 2-benzyl-2-dimetyl amino-1-(4-morpholino phenyl)-butanon; cic antraquinon
nhu 2-metyl antraquinon, 2-etyl antraquinon, 2-tertiary-butyl antraquinon, va 1-
diclo antraquinon; cac thioxanton nhu 2,4-dimetyl thioxanton, 2,4-dietyl
thioxanton, 2-diclo thioxanton, va 2,4-diisopropyl thioxanton; cac ketal nhu
axetophenon dimetyl ketal va benzyl dimetyl ketal; cac benzophenon hodc cac
xanton nhu benzophenon; cac axyl phosphin nhu bis(2,6-dimetoxy benzoyl)(2,4,4-
trimetyl pentyl)phosphin oxit, bis(2,4,6-trimetyl benzoyl)-phenyl phosphin oxit,
2,4,6-trimetyl benzoyl diphenyl phosphin oxit, va etyl-2,4,6-trimetyl benzoyl
phenyl phosphinat; va cac loai peroxit khac nhau, v.v..; chét khoi mao phan tmg
quang polyme hoa da biét va duge sir dung rong rii ndy c6 thé dugc st dung hoic
1 riéng 1& hodic & dang két hop cua hai hodc nhiéu hop chat.

Phuong an dugc uu tién cia chét khoi mao phan tmg quang polyme hoa (B), 2-
metyl-1-[4-(metylon)phenyl]-2-morpholino porpanon-1 dugc st dung, va ¢ dang
san phim thuong mai, Irgacure 907, v.v. san xudt bai BASF Japan, c6 thé dwoc dé
cap.

D6i voi ty 16 tron cia cac chat khoi mao phan tng quang polyme héa (B) nay,
0,01 dén 30 phin khéi lugng trén 100 phan khéi lwong cua nhwa chira nhém

carboxyl dugc dé cap trén day la thich hop, va 5 dén 25 phén khdi lugng 1a dugc

-11-



25312

wu tién. Néu chét lugng cia chat khoi mao phan Gng quang polyme hoa duge sur
dung nhé hon khoang néu trén, kha ning hoa ran bang anh sang cla ché phim sé&
trd nén kém, va mat khac, néu chit lugng 14 qua cao, thi cac dac tinh nhu can han
s& giam, diéu nay 1a khong mong mudn.

Dung méi hitu co (C)

Pbi v6i dung moi hitu co (C) dugc st dung trong ché phdm nhya nhay sing
theo sé’mg ché, dung méi hitu co c6 thé dugc st dung dé tdng hop nhua chira nhém
carboxyl (A) hodc diéu chinh ché phém, hodc dé diéu chinh d6 nhét cho mang phu
chit nén hoic mang d.

Pé 1am céc dung moi hitu co, ¢ thé dé cap dén cac keton, hydrocacbon thom,
cac glycol ete, cac glycol ete axetat, cic este, cac rugu, hydrocacbon béo, dung
mbi trén co s& dau, v.v.. Cu thé hon, dung moi ndy bao gdm cac keton nhu metyl
etyl keton va xyclohexanon; hydrocacbon thom nhu toluen, xylen, va tetrametyl
benzen; cac glycol ete nhu xenlosove, metyl xenlosove, butyl xenlosove, carbitol,
metyl carbitol, butyl carbitol, propylen glycol monometyl ete, dipropylen glycol
monomety] ete, dipropylen glycol dietyl ete, va trietylene glycol monoetyl ete; cac
este nhu etyl axetat, butyl axetat, dipropylen glycol metyl ete axetat, propylen
glycol metyl ete axetat, propylen glycol etyl ete axetat, va propylen glycol butyl ete
axetat; cdc ruou nhu etanol, propanol, etylen glycol, va propylen glycol;
hydrocacbon béo nhu octan va decan; va cac dung moi trén co so diu nhur
petroleum ete, naphta dau héa, naphta dau héa dugc hydro hoa, va naphta dung
modi, v.v.. Cac dung moi hitu co nay co thé duoc st dung hodc 1a riéng 1€ hodc &
dang hdn hop cta hai hodc nhiéu dung moi.

Hop chét (D) ma c6 trong phén t&r ciia n6 hai hodc nhidu nhém chwa no kiéu etylen

Hop chét (D) ma c6 trong phan tr cia n6 hai hodc nhiéu nhém chua no kiéu
etylen ma dugc st dung trong ché phdm nhua nhay sang theo sang ché héa rin

béng anh sang béng cach chiéu tia nang lugng hoat héa va tao ra, hodc hd trg tao
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ra, nhyra chira nhom carboxyl (A) khong tan trong dung dich kiém trong nuéc. bé
lam céc vi du vé cac hop chit ndy, c6 thé dé cap dén:

Céac glycol diacrylat nhu etylen glycol, metoxy tetraetylen glycol, polyetylen
glycol, va propylen glycol;

Céc ruou da hoa tri nhu hexan diol, trimetylol propan, pentaerythritol, va tris-
hydroxy etyl isoxyanurat, hodc cac acrylat da héa tri nhu céc san phim cong etylen
oxit hodc cac san phidm cdng propylen oxit cua chung;

bisphenol A diacrylat va acrylat nhu cac san phidm cong etylen oxit hodc cac
san phim cong propylen oxit cua phenol;

glyxidyl ete acrylat nhu glyxerin diglyxidyl ete, glyxerin triglyxidyl ete,
trimetylol propan triglyxidyl ete, va triglyxidyl isoxyanat; va
melamin acrylat va/hodc metacrylat ma tuong ing véi cdc acrylat néu trén.

Ngoai ra, ¢O thé dé cap dén cac nhwa epoxy acrylat trong do axit acrylic duoc

phan tmg vé&i nhya epoxy da chirc nhu nhuya epoxy loai cresol novolac, va ngoai ra,
cac hop chit epoxy uretan acrylat trong d6 hop chét ban uretan cia hydroxy acrylat
nhu pentaerythritol triacrylaf va diisoxyanat nhu isophoron diisoxyanat dugc phan
g véi cac nhom hydroxyl cua cac nhua epoxy acrylat cia ching.
Chét luong tron ctia hop chét (D) ndy ma c6 trong phén ti ciia né hai hodc nhiéu
nhém chua no kiéu etylen t6t hon 1a c6 ty 1€ tlr 5 dén 100 phan khéi luong d6i véi
mdi 100 phan khdi lugng clia nhya chita nhom carboxyl (A), va t6t hon nita 1a 1
dén 70 phan khdi lugng. Khong mong mubn dbi voi chit lwong tron it hon 5 phan
khdi lwong dbi véi 100 phan khéi luong cua nhua chira nhom carboxyl (A) vi sau
d6 kha ning héa ran bang 4nh sang cua ché pham nhya nhay sang thu dugc s&
giam, va kho tao ra cac so dd mach bang cich trang kiém sau khi chiéu tia ning
luong quang hoéa. Va 16n hon 100 phan khéi lwong 14 ciing khong mong mubn vi
sau d6 do hoa tan so v6i dung dich kiém trong nuéc s& gidm, va mang son sé trd
nén gion.

Thanh phén nhya nhiét ran (E)
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Pé tao ra kha ning chiu nhiét va kha nang chéng nirt cho ché phim nhwa nhay
sang dugc st dung trong sang ché, cin tron thanh phin nhiét ran (E) ma c6 trong
phén tir cia né hai hodc nhiéu nhém phan tng (nhom ete vong va/hodc nhom
thioete vong (dudi ddy duoc goi la nhom (thio)ete cho ngin gon). Thanh phan
nhiét rin (E) theo sang ché dugc khac biét & chd khéi luong dwong luong epoxy
trung binh bang 200 hoic 16n hon.

Khéi luong duong lugng epoxy cb nghia 1a tri sé thu duoc bing cach chia khéi
lugng phén tir ctia thanh phan nhiét rén [E] cho [s6] cic nhém phén tmg; theo cach
khac, do 13 khéi luong phan tir trén mdi nhom phan tmg. D6 13, khdi lugng dwong
lwong epoxy thip c6 nghia la kha ning phan Gmg téa nhiét la cao, va nguoc lai khoi
luong duong luong epoxy cao c¢6 nghia la kha néng phan tmg téa nhiét 1a thép.
Khéi luong duong luong epoxy trung binh ¢ nghia la tri s6 trung binh cla khdi
lwong duong lugng epoxy cua nhua epoxy khéc nhau. Thong thuong, khéi lwong
duong luong epoxy trung binh cua ché phim chét can han dang 1ong thong thuong
Ia tr 120 dén 180. Ly do cho diéu ndy dugc cho 1a viéc st dung nhya epoxy c6
khéi lwong duong luong epoxy nho lam ting kha ndng phan tng toa nhiét, va dac
biét duoc thiét ké dé tao ra kha ning chiu nhiét cho mang son. Mang son lam tu
ché phém nhu vay duogc dic trung ¢ viée lam tdng kha nang chiu nhiét tao ra mat
do lién két ngang cao va din dén mang son rat cing, do do néu mang son chiu lyc
tai Ung suét toa nhiét, Gmg sudt khong thé dugc gii phong, va mic du kha ning
chiu nhiét co thé thu duoc, kha ning chéng nut khong thé thu dugc. Theo sang ché,
tham chi néu khdi lugng duong lugng epoxy trung binh duge thiét 1ap & 200 hodc
16n hon, mat do lién két ngang clla mang son nhiét rin c6 thé duoc duy tri & mirc
thip bing cach st dung cung v6i nhua chita nhém carboxyl (A-1) ma thu dugc
bang cach phan tng (a) it nhit mot nhém ctia nhua epoxy loai bisphenol, (b) san
pham este hoa clia nhom epoxy ma dugc tao ra bing cac phan tng este hoa voi axit
carboxylic khong no, va (c) anhydrit cta axit da chitc no hodc chua no, va kha

ning chiu nhiét va kha nang chéng nirt ¢6 thé thu dugc do tinh déo cua nd.
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Thanh phén nhiét ran (E) 1 hop chit ma c6 trong phan tir ctia n6 hai hodc nhiéu
nhom, ctia mot hodc hai nhom trong sé nhom ete vong hodc nhom thioete vong co
3, 4 hodc 5 canh; vi du, co thé dé cap dén hop chét (E-1) ma c6 trong phan tir cua
no at least two hodc more epoxy groups, that is, hop chat epoxy da chirc, hop chét
(E-2) ma c6 trong phan tr cia no it nhat hai hodc nhiéu nhém oxetanyl, d6 13, hop
chét oxetan da chirc, va hop chét (E-3) ma c6 trong phén tit ciia no it nhét hai nhém
thioete, do6 1a, nhua episulfua, v.v..

Pé lam hop chét epoxy da chuc (E-1), co thé dé cap dén, vi du, nhua epoxy loai
bisphenol A nhu (tit ca la cac tén thuong mai) jER 828, jER 834, jJER 1001, va
jER 1004 duoc san xuét bai Mitsubishi Chemical Corp.; Epiclon 840, Epiclon 850,
Epiclon 1050, va Epiclon 2055 duoc san xudt bsi DIC Co., YD-011, YD-013, YD-
127, va YD-128 dugc san xuat bai Tohto Kasei Co., D.E.R. 317, D.E.R. 331,
D.E.R. 661, va D.ER. 664 duoc san xuit boi Dow Chemical Co.; Sumi-Epoxy
ESA-011, ESA-014, ELA-115, va ELA-128 duogc san xudt boi Sumitomo
Chemical Co., va A.E.R. 330, A.ER. 331, AER. 661, va A.ER. 664, dugc san

xuét boi Asahi Chemical Industry Co.;

nhyua epoxy dugc brom hoa nhu (tét ca 1a cac tén thuong mai) JERYL 903 duoc
san xuit boi Mitsubishi Chemical Corp., Epiclon 152 va Epiclon 165 duoc san
xuét boi DIC Co., Epotote YDB-400 va YDB-500 dugc san xuét bi Tohto Kasei
Co., D.E.R. 542 duogc san xuit bdi Dow Chemical Co., Sumi-Epoxy ESB-400 va
ESB-700 dugc san xuét boi Sumitomo Chemical Co., va A.E.R. 711 va A.E.R. 714

duogc san xuét boi Asahi Chemical Industry Co.;

nhya epoxy loai novolac nhu (tat ca 1a cac tén thuong mai) jER 152 va jER 154
duoc san xuét bi Mitsubishi Chemical Corp., D.E.N. 431 va D.E.N 438 dugc san
xuét bdi Dow Chemical Co., Epiclon N-730, Epiclon N-770, va Epiclon N-865
duoc san xudt bsi DIC Co., EpototeYDCN-701 va YDCN-704 dugc san xuét béi
Tohto Kasei Co., EPPN-201, EOCN-1025, EOCN-1020, EOCN-104S, va RE-306
dugc san xudt boi Nippon Kayaku Co., Sumi-Epoxy ESCN-195X va ESCN-220
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duoc san xuat béi Sumitomo Chemical Co., va A.E.R. ECN-235 va ECN-299,
duoc san xuét bai Asahi Chemical Industry Co.;

nhya epoxy loai bisphenol F nhu (tit ca 14 cic tén thwong mai) Epiclon 830
duoc san xuét bai DIC Co., JER 807 dugc san xuét bai Mitsubishi Chemical Corp.,
Epotote YDF-170, YDF-175, va YDF-2004 dugc san xuét boi Tohto Kasei Co.;
nhua epoxy loai bisphenol A dugc hydro héa nhu (tén thuong mai) Epotote ST-
2004, ST-2007, va ST-3000 dugc san xuét béi Tohto Kasei Co.;

nhya epoxy loai amino glyxidyl nhu (tit ca 1a cac tén thuong mai) jER 604
duoc san xudt bai Mitsubishi Chemical Corp., Epotote YH-434 dugc san xudt boi
Tohto Kasei Co., va Sumi-Epoxy ELM-120 duoc san xuét béi Sumitomo Chemical
Co.;

nhua epoxy loai hydantoin;

nhua epoxy loai alicyclic nhu (tit ca 13 cac tén thuong mai) Celloxit 2021 va
CY 179 duoc sén xuat boi Daicel Chemical Industries, Ltd.;
nhua epoxy loai trihydroxy phenyl metan nhu (tt ca 1a cac tén thuong mai)
T.E.N., EPPN-501, va EPPN-502 dugc san xut béi Dow Chemical Co.;
nhua epoxy loai bisphenol hodc loai bixylenol nhu (tAt ca 13 cac tén thuong mai)
YL-6056, YX-4000, va YL-6121 dugc sén xuit boi Mitsubishi Chemical Corp.,
hoic va hdn hgp ctia ching;

nhua epoxy loai bisphenol S nhu (tén thuong mai) EBPS-200 dugc san xuét boi
Nippon Kayaku Co., EPX-30 duogc san xuit bdi ADEKA Co., va EXA-1514 duoc
san xuét boi DIC Co.;

nhua epoxy loai novolac bisphenol A nhu (tén thuong mai) jER 157S duge san
xuét boi Mitsubishi Chemical Corp.;

nhya epoxy loai tetraphenylol etan nhu (tht ca 13 cac tén thuong mai) YL-931

duoc san xuét boi Mitsubishi Chemical Corp.;
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nhya epoxy di vongnhu (tat ca 13 cac tén thuong mai) TEPIC dugc san xuét béi
Chemical Industries, Ltd.;
nhua diglyxidyl phtalat nhu Blemmer DGT dugc san xuét bai Nippon Oil va

Fats Co.;

nhua tetraglyxidyl xylenoyl etan nhu ZX-1063 dugc san xuét bai Tohto Kasei
Co.;

nhua epoxy chira nhém naphtalen nhu ESN-190 va ESN-360 dugc san xuét béi
Nippon Steel Chemical Co., va HP-4032, EXA-4750, va EXA-4700 dugc san xuét
bai DIC Co.;

nhua epoxy c6 khung dixyclopentadien nhu HP-7200 va HP-7200H dugc san
xuét béi DIC Co.;

nhua epoxy copolyme glyxidyl metacrylat nhu CP-50S va CP-50M dugc san
xuét béi Nippon Oil va Fats Co.;

ngoai ra, xyclohexyl maleimit va nhua epoxy copolyme glyxidyl metacrylat;

dan xuét cao su polybutadien dugc bién ddi biang epoxy (vi dy, PB-3600 duoc
san xuat bai Daicel Chemical Industries, Ltd., v.v..) va nhya epoxy dugc bién dbi
b%mg CTBN (vi du, YR-102 va YR-450 dugc san xuét béi Tohto Kasei Co., v.v..),
v.v.., nhung khong chi gi6i han & cac hop chét nay. Nhitng nhua epoxy ndy c6 thé
duoc st dung hodc 1a riéng 1é hodc ¢ dang két hop cua hai hodc nhiéu hop chét.
Dic biét duoc uu tién trong s chiing 1a nhya epoxy loai bisphenol A va va hdn
hop cua chung.

Dé lam cac hop chit oxetan da chirc (E-2), bén canh céac oxetan da chic nhu
bis[(3-metyl-3-oxetanyl metoxy)metyl]ete, bis[(3-etyl-3-oxetany]
metoxy)metyl]ete, 1,4-bis[(3-metyl-3-oxetanyl metoxy)metyl]benzen, 1,4-bis[(3-
etyl-3-oxetanyl metoxy)metyl]benzen, (3-metyl-3oxetanyl)metyl acrylat, (3-etyl-3-
oxetanyl)metyl acrylat, (3-metyl-3-oxetanyl)metyl —metacrylat, (3-etyl-3-
oxetanyl)metyl metacrylat, va cac oligome hodc copolyme, v.v.. ciia ching, c6 thé

d& cép dén ruou oxetan va nhya novolac, poly (p-hydroxy styren), cac bisphenol
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loai dugc hoa rén, calixaren, calix resorxin aren, hodc cac san phém duogc ete hoa
v6i nhua c¢6 nhém hydroxyl, nhu silsesquioxan. Bén canh cac hgp chét nay, co thé
dé cap dén cac copolyme giita alkyl (met)acrylat va monome khong no ma c6 vong
oxetan.

Pé 1am hop chit (E-3) ma c6 trong phan tir ctia n it nhét hai nhém thioete
vong, co thé dé cap dén, vi dy, nhya episulfua loai YL 7000 bisphenol A duoc san
xuit béi Mitsubishi Chemical Corp., v.v.. Va, st dung cdc phuong phép tdng hop
tuong tu, phuong phap co6 thé str dung nhua episulfua trong d6 nguyén tir oxy cua
nhém epoxy ctia nhua epoxy loai novolac duoc thé bang nguyén tt luu huynh.

Déi voi chit luong tron cta thanh phan nhiét ran (E) néu trén ma c6 hai hodc
nhiéu nhom (thio)ete vong trong phan ti ciia no, nhiéu nhém (thio)ete vong t6t hon
12 0,6 dén 2,0 khéi luong duong lwong trén mdi khéi lugng twong dwong ciia mbi
nhom carboxyl ctia nhya chira nhém carboxyl, va t6t hon nita 1a ndm trong khoang
tr 0,8 dén 1,5 khéi luong duong luong. Néu chat luong tron cia thanh phﬁn nhiét
rén ¢6 hai hodc nhiéu nhom (thio)ete vong trong phan tir cua (E) nho hon 0,6, thi
c4c nhom carboxyl s& luu lai trong 16p mang can han, lam giam kha nang chiu
nhiét, kha nang chiu kiém, kha ning cach dién, v.v.., ma diéu nay 1a khong mong
muén. Mat khac, néu lon hon 2,0 khéi luong duong lwong, thi do nhiéu nhom
(thio)ete vong ¢6 khéi luong phan ti thip con luu lai trong mang son kho, do bén
va céc dac tinh khac cua mang son s&€ gidm, ma diéu nay 1a khong mong mudn.
Néu st dung thanh phan nhiét rin ma c6 hai hodc nhiéu nhém (thio)ete vong trong
phan tit cta (E) néu trén, thi duoc uu tién 1 n6 chira chat xdc tac nhiét rin. Dé 1am
chét xtc tac nhiét rin nay, co thé dé cap dén, vi du,

cac dan xuat imidazol nhu imidazol, 2-metyl imidazol, 2-etyl imidazol, 2-etyl-
4-metyl imidazol, 2-phenyl imidazol, 4-phenyl imidazol, 1-xyano etyl-2-phenyl
imidazol, va 1-(2-xyano etyl)-2-etyl-4-metyl imidazol;

cac hop chét amin nhu dixyan diamit, benzyl dimetyl amin, 4-(dimetyl amino)-

N,N-dimetyl benzyl amin, 4-metoxy-N,N-dimetyl benzyl amin, va 4-metyl-N,N-
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dimetyl benzyl amin, va cac hgp chét hydrazin nhu dihydrazit adipat va dihydrazit
sebacat;

céc hop chét phospho nhu triphenyl phosphin, va, cac hop chét co6 ban trén thi
truomg, vi du, 2MZ-A, 2MZ-OK, 2PHZ, 2P4BHZ, va 2PAMHZ (tht ca 1a cac tén
thuong mai ctia hop chat imidazol) dugc san xuét bdi Shikoku Chemicals Corp.,
U-CAT3503N va U-CAT3502T (ca hai 1a tén thuong mai cta cac hop chat
isoxyanat khéi ctia metyl amin) dwoc san xuét bdi San’apro Co., va DBU, DBN,
U-CATSA102, va UCATS002 (tht ca hop chat amidin hai vong hodc mudi cua no),
V.V..

Khong c6 gidi han cu thé vé cac hop chét nay; mién sao no 1a nhua epoxy hodc
chit xtc tac nhiét rén hop chit oxetan hodc cac chit ma xtc diy phan tng cua
nhém carboxyl vi nhom epoxy va/hodc nhom oxetanyl, co thé dugc str dung hoac
la riéng 1é hodc ¢ dang hdn hop cia hai hodc nhiéu chét. Ciing c6 thé st dung
guanamin, axetoguanamin, benzoguanamin, melamin, 2,4-diamino-6-metacryloyl
oxyetyl-S-triazin, 2-vinyl-2,4-diamino-S-triazin, san phdm cong axit 2-vinyl-4,6-
diamino-S-triazin isoxyanuric, san pham cong axit 2,4-diamino-6-metacryloyl
oxyetyl-S-triazin isoxyanuric va cac dAn xuét S-triazin, va ot hon 13, hop chit ma
cling c6 chirc ndng nhu chét c6 tac dung lam cho ééc chit nay bam dinh véi nhau
cling co thé dugc st dung két hop v6i chét xtic tac nhiét rén.

Céc thanh phan khac

Ngoai ra, néu can, ché phdm nhua nhay sang theo sang ché c6 thé dugc tron véi
cac chét don hitu co hodc vo co da biét va duoc st dung rong rai nhu bari sulfat,
bari titanat, bot silic oxit, silic oxit hat dang cau, talc, dat sét, magie cacbonat,
canxi cacbonat, nhdm oxit, nhom hydroxit, soi thuy tinh, soi cacbon, va bot mica;

chét tao mau da biét va dugc sir dung rong rdi nhu xanh da troi phtaloxyanin,
xanh 14 cdy phtaloxyanin, xanh 14 cay iot, vang disazo, tim tinh thé, titan oxit, mudi

than, va mudi naphtalen;
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céc chit e ché qua trinh polyme héa nhiét da biét va duogc st dung rong rai
nhu hydroquinon, hydroquinon monometyl ete, t-butyl catechol, pyrogalol, va
phenon thiazin;

cac chat lam dac da biét va duogc sir dung rong rdi nhu silica bdt min, bentonit
hiru co, va montmorilonit;

va céc chat phu gia da biét va duoc st dung rong rdi nhu silicon, florua, hodc
cac chét chéng tao bot lam béng c6 phan ti 16n; imidazol, thiazol, triazol, hoéc cac
chét ting cudng kha ning bam dinh khac hodc cac chét lién két silan, v.v..

Néu ché phim nhua nhay sang theo séng ché duoc sir dung dé tao ra 16p céan
han trén bang mach in, thi sau khi didu chinh né dén do nhét thich hop dung cho
phuong phép phu néu can, ché phiam nay dugc phu trén bang mach in ma trén do vi
du so dd mach dugc tao ra trude do, béng phuong phap nhu in luéi, phti mang, phu
bé“lng cach phun, hodc phu cén, va néu can, mang son khong dinh ¢o thé duoc tao
ra bing cach tién hanh phuong phap xir Iy lam khd & nhiét do vi dy, khoang tir 60
dén 100°C. Sau d6, qua trinh phoi sang dugc tién hanh mét cach chon loc b%mg
dong 4anh sang hoat hoa théng qua mang che quang ma trén d6 so dd mach phoi
sang da x4c dinh dugc tao ra, va 16p can han c6 thé duoc tao ra br?mg cach lam hién
cac phan khong dugc phoi sang bang dung dich nude kiém, va ngoai ra, bang cach
gdy phan g nhiét ran bang cach 1am néng dén nhiét do nam trong khoang tir 140
dén 180°C, cac phan ing hoa rén cia thanh phan nhiét rin dugc s dung, qué trinh
polyme hoa cda thanh phan nhya nhay sang duoc thic ddy, va cac dic tinh cua
mang can thu dugc ¢ thé duoc cai thién, bao gém kha ndng chiu nhiét, kha nang
chiu dung méi, kha nang chiu axit, kha nang chéng 4m, kha ning chéng PCT, kha
ning bam dinh, va déc tinh dan dién.

Pé lam dung dich kiém trong nude duge st dung trong phuong phap hién anh
néu trén, phuong phép co thé s dung dung dich nudc kiém kali hydroxit, natri
hydroxit, natri cacbonat, kali cacbonat, natri phosphat, natri silicat, amoniac, amin,

v.v.. va thich hop dung lam ngudn chiéu sang dé hoa rin bang 4anh sdng la dén thiy
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ngan dién ap thap, dén thity ngan dién 4p trung binh, dén thiy ngén dién ap cao,
dén thiy ngén dién ap siéu cao, laze ban dén, laze mach rén, dén xenon, hodc dén
halogen kim loai, v.v..
Vi du thyc hién sang ché

Sang ché duoc mo ta chi tiét hon dua trén cac vi du thuc hién séang ché va céc vi
du so sanh, tuy nhién céc vi du nay nay khong lam giéi han pham vi k§ thuat cia
sang ché. Trir phi c¢6 quy dinh khac, “phan” va “%” trong céc vi du thyc hién sing
ché va cac vi du so sanh d& cap dén phén va phén trim khéi lugng. Céc thit nghiém
danh gié céc tr1 sb trang thai cua ché phém trong vi du thuc hién sang ché dué6i day
dugc tién hanh bang cac k¥ thut duge mo ta dudi day.
Vi du téng hop 1

Trong binh phéan tmg, duoc trang bi 6ng thu khi, dung cu khuéy, 6ng lam mat,
nhiét ké, va phao nhé giot dé nho giot lién tuc, duoc dat 86 phén axit 1,4-
xyclohexan dicarboxylic ¢6 khéi luong duong lugng axit carboxylic 86 g/ khéi
lugng duong luong, va 378 phan nhua epoxy loai bisphenol A GER 828 dugc san
xuét bai Mitsubishi Chemical Corp., khdi lugng duong luong epoxy 189 g/khbi
lwong duong lugng), va trong moi truong khi nito duge hoa tan trong khi khudy &
110°C. Sau do, 0,3 phan triphenyl phosphin duoc bd sung, nhiét do bén trong binh
phan tng duogc nang 1én 150°C, va trong khi duy tri nhiét do & 150°C, cac phan
ng sau d6 duogc dién ra trong khoang 90 phut, thu dugc hop chét epoxy c6 khbi
lugng duong luong epoxy 464 g/khdi lwong duong lugng. Tiép theo, nhiét do bén
trong binh ciu duoc lam mat xuéng 40°C, 390 phén carbitol axetat duogc bd sung,
qua trinh gia nhiét va hoa tan dugc tién hanh, 0,46 phin metyl hydroxynon va 1,38
phan triphenyl phosphin dugc bd sung, binh phan (mg dugc gia nhiét dén 95 dén
105°C, 72 ph?m axit acrylic dugc nho giot tir tir vao, va céc phan tng duoc dién ra
trong 16 gio. San pham phéan tmg dugc lam mat xudng 80 dén 90°C, 190 phan
tetrahydroanhydrit cta axit phtalic dugc bd sung, va cac phan ung duoc dién ra

trong 8 gio. Nhya nhay sang chita nhom carboxyl ma thu dugc theo cach nay co
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phan khong bay hoi chiém 65%, va tri sb axit ctia phan rin 1a 100 mgKOH/g. Du6i
day, dung dich nhya nay dugc goi la vecni A.
Vi du téng hop 2

Trong binh cau bdn ¢ duoc trang bi dung cu khuéy va thiét bi 1lam mat tudn
hoan dwgc nap 214 phan Epiclon 695, ma 1a nhua epoxy loai cresol novolac (san
xuét bdi DIC Co., khéi lugng duong luong epoxy = 214), sau d6 duge bd sung 103
phan carbitol axetat va 103 phéan dung méi hydrocacbon trén co s& dau (dugc san
xuét béi Japan Energy, tén thuong mai: Cactus Fine SF-01), sau d6 qua trinh gia
nhiét va hoa tan duoc tién hanh. Tiép theo, 0,1 phan hydroquinon duoc bb sung
lam chét tc ché qua trinh polyme, va 2,0 phan triphenyl phosphin duoc bd sung
lam chét xuc tac phan tmg. Hon hop nay dugc gia nhiét dén 95 dén 105°C, 72 phan
axit acrylic dugc nho giot vao tlr tir, va cdc phan ng duoc dién ra trong 16 gio.
San phém phan tng thu dugc dugc lam mat xuéng 80 dén 90°C, 91,2 phén
anhydrit cua axit tetrahydrophtalic dugc bd sung, cac phan ting dugc dién ra trong
8 gio, va sau khi lam mat, san phim dugc thu gom. Hop chét khong no polyme hoa
bing 4nh sang chira nhém carboxyl ma thu dugc theo cich nay c6 thanh phan
khong bay hoi chiém 65% va tri s6 axit rén bang 87,5 mgKOH/g. Duéi day, dung
dich phan trng nay duoc goi la vecni B.

Viéce st dung dung dich nhya chira nhém carboxyl ctia vi du téng hop 1 dén 2
néu trén (vecni A, vecni B), hdn hop duogc tao ra co cac thanh phén khac nhau va
ty 1€ (phén khéi luong) duge thé hién trong Bang 1, va sau khi trdn so bd bing
dung cu khudy, qua trinh nhao tron duoc tién hanh trong may nghién ba thanh cén,
va ché phdm nhua nhay sang loai trang bang kiém dugc tao ra. O day, khi muc do
phén tan cua ché phdm nhua nhay sang loai trang bang kiém thu dugc dugc danh
gia bang cach do ¢ hat bang thiét bi do ¢& hat dugc san xuét bai Ericsson Co., c&
hat nay khong 16n hon 5 pm.

Bang 1

Wex = Vi du thuc hién sang ché, Cex = Vi du so sanh,
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Ppi = chét khoi mao phéan tmg quang polyme hoa, Tsc = thanh phan nhiét ran

W.Ex | W.Ex | WEx | WEx | CEx |C.Ex |CEx
1 2 3 4 1 2 3
vecni A 150 | 150 |150 |75 150 |75
vecni B 75 150 75
chit khoi mao phan Gng |10 |10 |10 |10 |10 |10 |10
quang polyme hoa (B-1)
dung dich (C-1) loang 8 8 4 7
DPHA (D-1) 15 15 15 15 15 15 15
thanh phan nhiét ran (E-1) 30 35
thanh phan nhiét rdn (E-2) |50 |20 |25 |50 |50
thanh phan nhiét rén (E-3) 25 50 15
Chéat don 120 [120 |120 |120 |120 |120 |120
xanh 14 cay phtaloxyanin | 1 1 1 1 1 1 1
DICY 04 |04 (04 0,4 0,4 0,4 0,4
bot melamin min 4 4 4 4 4 4 4
chét chéng tao bot silicon | 3 3 3 3 3 3 3

B-1: 2-benzyl-2-dimetyl amino-1-(4-morpholino phenyl)-butan-1-on

C-1: carbitol axetat

D-1: dipentaerythritol hexaacrylat

E-1: nhua epoxy loai cresol novolac (dugc san xuit bdi Toho Kasei Co., tén

thuong mai YDCN-704P, khdi lugng duong luong epoxy 210)

E-2: nhua epoxy loai bisphenol (san xuét bdi Mitsubishi Chemical Corp., jER-
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834, khbi lvong duong lugng epoxy 250)

E-2: nhya epoxy loai phenol novolac (dugc san xuét béi Nippon Kayaku, RE
306, khdi lugng duong luong epoxy 178)

Chét don: bari sulfat (B-30 duoc san xuét boi Sakai Chemical Industry)

DICY: dixyandiamit

Danh gia hi€u qua:
(1) Kha néang chiu nhiét han

Déi v6i mdi vi du thuc hién sang ché tir 1 dén 4 néu trén va céc vi du so sanh 1
dén 3, mang son duoc tao ra bang cach hoa rin bang 4anh sang va xu Iy nhiét ché
pham nhya nhay sang loai trang bang kiém duogc nhiing hai lan trong 10 gidy trong
dung dich han & 260°C sir dung hé nhua thong va dong hoa tan trong nudc theo
phuong phép thit nghiém JIS C6481, va trang thdi ciia mang son dugc déanh gia.
Céc tiéu chuén danh gia 1a nhu sau.

O: khong tréc hodc hién tuong bét thudng khac trong mang son

X: rdp va tr6c mang son
(2) Kha ning chdng nd 18

DPbi vi mbi vi du trong cac vi du thuc hién sang ché tir 1 dén 4 néu trén va cac
vi du so sanh 1 dén 3, mang son duoc tao ra bang cach xtr 1y nhiét ché phém nhua
nhay sang loai trang bing kiém duoc xir Iy 1am bang vay han béng thiét bi lam
bing nam ngang, va trang thai ciia mang son trong phﬁn 16 xuyén dugc quan sat
béng mit thuong. Cac tiéu chuén danh gi4 12 nhu sau.

O: khong c6 vi tri nho ra ¢ toan b mang son trong 500 16 xuyén $500

A: ¢6 it hon 5 vi tri nho ra trong mang son trong 500 15 xuyén ¢p500

X: 5 hodic nhidu vi tri nhd ra cia mang son trong 500 16 xuyén ¢$500

(3) Kha nang chéng bot khi
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Déi voi mbi vi du trong cac vi du thue hién sang ché tir 1 dén 4 néu trén va céc
vi du so sanh 1 dén 3, mang son dugc tao ra bang cich xtt Iy nhiét ché phidm nhua
nhay sang loai trang bang kiém duoc xir Iy lam bang vay han bang thiét bi lam
bing ngang, va trang théi troc xung quanh 1 xuyén sau khi boc bang dinh duoc
danh gia. Cac tiéu chuan danh gi4 1 nhu sau.

O: khong c6 bot & tit ca vi tri trong mang son trong 500 16 xuyén ¢500

A: ¢6 it hon 5 bot trong mang son trong 500 15 xuyén ¢500

X: 5 ho#ic nhidu bot trong mang son trong 500 16 xuyén $500
(4) Kha niang chbng nirt

Pbi voi mdi vi du trong cac vi du thuc hién sang ché tir 1 dén 4 néu trén va cac
vi du so sanh 1 dén 3, mang son dugc tao ra béng cach x1r Iy nhiét ché phém nhua
nhay séng loai trang bang kiém duogc xit Iy 1am bang vay han bang thiét bi lam
bang ngang, va trang thai cia mang son trong phan 16 xuyén dugc quan sat bing
mét thudong. Céc tiéu chudn danh gia 1a nhu sau.

O: khong c6 vét nirt & toan bd mang son trong 500 16 xuyén ¢500

A: ¢6 it hon 5 vét nirt ciia mang son trong 500 18 xuyén $500

X: 5 hodc nhiéu vét niit cia mang son trong 500 16 xuyén $500
Céc két qua danh gid trén day dugc thé hién trong Bang 2.
Béang 2

Wex = Vi du thuc hién sang ché, Cex = Vi du so sanh

Wex | Wex | Wex | Wex | Cex Cex Cex

Khéi luong duong luong
250 |235 208 (250 250 |180 |190
epoxy trung binh
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Kha nang chiu nhi¢than | O O ) O O O @)
Kha ning chdng n 16 o) 0 o) A 0 X o)
Kha ning chéng botkhi | O o) o) 0 A A o)
Kha niang chdng nit O O A A X X X

Nhu da ro tir Bang 2 néu trén, c6 thé khang dinh dugc réng ché phém nhua nhay
sang loai trang bang kiém theo sang ché c6 thé tao ra ché phim nhwa nhay sang, va
san pham dugc hoa rin cta nd, ma c6 kha nang chiu nhiét, kha ndng chong no 16,

va kha nang chong 16 rdng, va c6 kha ning chong nut tuyét voi.
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YEU CAUBAO HO
1. Ché phim nhya nhay sang, khac biét & chd, chita nhya chira nhém carboxyl
(A), chit khoi mao phéan tmg quang polyme héa (B), dung méi pha lodng (C),
hop chit (D) ma cé trong phan tir clia né hai hodc nhiéu nhém chua no kiéu
etylen, va thanh phan nhiét rin (E) ma c6 trong phan ti cia né hai hodc nhiéu
nhom ete vong va/hodc nhoém thioete vong, va
trong d6 nhua chita nhém carboxyl (A), bao gém (A-1) nhwa chita nhém
carboxyl ma thu dugc bing phan Gmg (a) it nhit mt trong cac nhém hop chét
epoxy loai bisphenol, (b) san phdm este hoéa ctia nhém epoxy ma duoc tao ra
bing céc phan tmg este héa véi nhém carboxyl chua no, va (c) anhydrit cta
axit da chirc no hodc chua no, tri s6 axit cia nhya chira nhém carboxyl (A)
nim trong khoang tir 40 dén 200 mgKOH/g, va khéi lugng dwong luong epoxy
trung binh cua thanh phan nhiét rin (E) bing 200 hodc 16n hon, va
céc ty 18 tron cla cac thanh phan 13, d6i véi mdi 100 phan khéi lugng cia
nhua chtta nhém carboxyl (A), 0,01 dn 30 phan khdi luong chit khoi mao
phan Ung quang polyme hoa (B), va 2 dén 40 phan khéi luong dung méi pha
lodng (C), 5 dén 100 phan khéi luong hop chét (D) ma c6 trong phén tir cia né
hai hodc nhiéu nhém chua no kiéu etylen, va 2 dn 70 phan khdi lwong thanh
phin nhiét rin (E) ma c6 trong phén tir cia né hai hodc nhiéu nhém ete vong

va/hodc nhom thioete vong.

2. Ché phAm nhya nhay séng theo diém 1, khac biét & chd, thanh phan nhiét ran
(E) ma c6 trong phan tir cia n6 hai hodc nhiéu nhém ete vong va/hoiic nhém
thioete vong la nhya epoxy loai bisphenol.

3. Ché phdm nhua nhay sang theo diém 1 hoic 2, trong d6 ché pham nay duoc

pht 1én trén dong.

4. Mang khd c6 thé hoa rin ma thu dugc biang cach phil 1én mang nén ché

phém nhya nhay sang theo diém 1 hodc 2 va 1am khé no.
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5. San phim dugc héa rin ma thu dugc bing cich hoéa rin biang 4nh séng
mang son ma mang son ndy thu duoc bang cach phu ché phdm nhya nhay sang
theo diém 1 hodc 2 1én trén déng va lam khd nd, hodc mang son ma thu dugc
bing cach c4n méng trén dong mang kho c6 thé hoéa ran thu duge bang cach

pht trén mang nén ché phdm nhya nhay sang va 1am khé noé.

6. Bang mach in, khéc biét & chd, bang mach in nay c6 san pham dugc hoa rén
ma thu duogc bing cach héa rén bing anh sang va sau d6 xir ly nhiét hozc 1a
mang son ma thu dugc bing cach phii ché phdm nhua nhay séng theo diém 1
hodic 2 1én trén nén va lam khé no, hoic 13 mang son ma thu dugc bang cach
céan mong trén nén mang khé c¢6 thé hoa ran ma thu dugc bing cach pha 1én

mang nén bang ché pham nhya nhay sang va lam kho né.
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