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(54) CHE PHAM DONG RAN BUQC DANG CATION, SAN PHAM DONG RAN VA
VAT NOI LIEN

(57) Muc dich cta sang ché 1a dé xuét ché pham dong rin duoc dang cation ¢ do két dinh

tuyét vol d6i v6i nhom duc, PPS va vat liéu tuong ty trong khi van duy tri dugc déc tinh

dong ran bang 4nh sang va dong ran & nhiét do thap.

Sang ché 1a ché pham dong ran duoc dang cation chta cac thanh phén tur (A) dén (E)
sau day, trong do thanh phan (E) dugc chira voi lugng tir 12 dén 100 phan khéi luong so
voi 100 phan khéi lwong cua tong luong cia thanh phan (A) hop phan B:

Thanh phan (A): nhua epoxy thom

Thanh phan (B): it nhat mot trong sd nhwra epoxy duoc hydro hoa (B1) va nhya epoxy
vong béo (B2)

Thanh phan (C): chat khoi mao phan mg polyme hoa cation bang anh sang

Thanh phan (D): chit khoi mao phan tng polyme hoa cation bang nhiét

Thanh phan (E): polycaprolacton polyol ¢6 ba hodc nhiéu hon ba nhém hydroxyl va
trong lugng phén tir bang 1700 hodc nhé hon.
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Linh vue k§ thuit dwoge dé cap

Sang ché dé cap dén ché phdm déng rin dugc dang cation, san phim dong rén va
vét ndi lién.
T‘mh.trang k§ thuat ciia sing ché

Ché pham déng ran duoc dang cation chira nhwa epoxy hodc twong tw la san
pham tuyét hao vé cac dic tinh két dinh, déc tinh bit kin, d6 bén cao, do chiu nhiét, cac
déc tinh dién va do khang hoa chét va vi vay da dugc st dung nhiéu trong cac linh vyc
khac nhau nhu chét dinh, chat bit kin, tic nhan gin, tac nhan phu, keo dan dién va twong
tw. Ngoai ra, viéc ung dung san phim nay 14 rong rai, va dic biét 1a trong thiét bi dién va
dién t, cac ché phém doéng ran dugc dang cation dang dugc sir dung cho man hinh tinh
thé long, dién phat quang hiru co, man hinh phéng nhu bang diéu khién cham, thiét bi

dfa cimg, thiét bi dau cudi di dong, chat ban dan, modun camera va tuong tu.

Tai liéu JP-S59-204676A bdc 16 ché phidm nhua polyme hoéa dugc dang cation
bang anh sang chtra nhwa epoxy va chit khoi mao phan ting polyme hoa cation bing anh
sdng tao ra axit Lewis bing cach duoc chiéu cac tia ning lugng hoat héa ching han nhu
tia cyc tim. Ngoai ra, tai liéu WO 2005/059002A1 (twong ung véi US2007/0208106A)
boc 16 ché phidm nhya epoxy dong ran dugc dang cation chira thanh phan nhua epoxy,
chit khoi mao phan tng polyme hoa cation bang anh sang, chat khoi mao phan ung

polyme hoa cation bang nhiét va chét don.

Bén chét k§ thuit ciia sang ché
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Tuy nhién, ché phém nhua polyme héa dugc dang cation bdc 1§ trong tai liéu
JP-S59-204676A c6 van dé 1a khong thé dong rén phin ma anh sang khong chiéu dén.
Dé giai quyét vin d& nay, ché phim nhya polyme héa dugc dang cation c6 thé dugc gia
nhiét dén nhiét do Xép xi 200°C, nh& d6 tao ra axit tir chat khoi mao cation va co kha
ning déng ran & noi anh sdng khong chiéu dén, nhung didu kién dong ran nay doi hoi
nhiét do rat cao va do do c6 vén dé 1a rat khé dé tng dung ché pham nhwa polyme héa
dugc dang cation nay cho cac muc dich st dung nhu cac phan tir man hinh tinh thé long
hogc céc phan tr EL hitu co 1a nhimg loai d& dang bi pha huy béi nhiét. Mat khac, ché
pham nhuya epoxy dong ran dugc dang cation bdc 16 trong tai lidu WO 2005/059002A1
(twong tmg v6i US2007/0208106A) da dugc cai tién bang viéc dwa vao chat khoi mao
phan tmg polyme héa cation bing nhiét sao cho ché phim nhua epoxy dong rin dugc
dang cation c6 thé déng ran phan ma 4nh sang khong chiéu dén & nhiét do tuong doi
thip, nhung do két dinh c6 xu huéng kém dbi véi nhém duc, polyphenylen sulfua (PPS)
va vat liéu tuong tu ma thuong dugce st dung gﬁn day lam cac vat liéu cho cdc modun

cua linh kién dién va dién tu va cac bd phan trong xe.

Muc dich cta sang ché la giai quyét cac van dé néu trén, cu thé 1a dé xuat che
pham dong rdn dugc dang cation c6 d6 két dinh tuyét voi doi voi nhom duac, PPS va vat
lidu tuong tu ma van giit dugc dic tinh dong ran bang anh sang va dong ran ¢ nhiét do

thap.

Sang ché khic phuc dugc nhiing vén dé thuong gap néu trén. Cu thé, sang ché c6

cac doi tugng sau day.
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[1] Ché phidm déng rin duoc dang cation chira cac thanh phén (A) t6i (E) sau
day, trong d6 thanh phén (E) dwoc chita véi lwong tir 12 dén 100 phan khdi lugng so véi

100 phan khéi lugng cua tdng lwong cua thanh phan (A) va thanh phan (B):
Thanh phén (A): nhua epoxy thom

Thanh phan (B): it nhit mét trong s nhwa epoxy dugc hydro héa (B1) va nhua

epoxy vong béo (B2)
Thanh phan (C): chat khoi mao phan g polyme hoa cation bang anh sang
Thanh phan (D): chit khoi mao phan tng polyme héa cation bang nhiét

Thanh phén (E): polycaprolacton polyol c6 ba hodc nhiéu hon ba nhém hydroxyl

va trong lwong phén tir bang 1700 hodc nhoé hon.

[2] Ché phém dong rin dugc dang cation theo muc [1], trong d6 ham luong cia
thanh phan (B) 12 tir 10 dén 80 phan khéi lwong so véi 100 phén khéi lugng cta tong

lugng cia thanh phan (A) va thanh phén (B).

[3] Ché pham déng ran dugc dang cation theo muc [1] hoic muc [2], trong d6
thanh phan (D) 14 it nhat mot loai dugc chon tir nhém gdom cb chét khoi mao phan tng
polyme hoéa cation bang nhiét gbc sulfoni thom, chét khoi mao phan ung polyme hoa
cation bang nhiét gbc iodoni thom, chat khoi mao phan Gng polyme héa cation bang
nhiét chira mudi amin.

[4] Ché pham déng ran dugc dang cation theo muc bét ky trong s6 cac muc tir [1]
dén [3], trong d6 thanh phan (D) la chit khoi mao phan tng polyme hoéa cation bang

nhiét chira muoi c6 cation amoni bac bon.
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Ché phim dong rin duoc dang cation theo muc bat ky trong sé cac muc tir [1]
dén [4], trong d6 thanh phin (C) chia it nhit mot loai trong s6 mudi iodoni thom va

muoi sulfonic thom.

[6] Ché pham dong rin duoc dang cation theo muc bat ky trong s6 cac muc tir [1]
dén [5], trong d6 thanh phén (A) chira it nhat mét loai dugc chon tir nhom gdm nhya
epoxy loai bisphenol A thom, nhya epoxy loai bisphenol F thom, va nhua epoxy loai

bisphenol E thom.

[7] Ché phim doéng ran dugc dang cation theo muc bat ky trong sd cac muc tir [1]
dén [6], trong d6 thanh phan (B) chi chira mot loai bat ky trong s nhwa epoxy duoc

hydro hoa (B1) va nhua epoxy vong béo (B2).

[8] Ché phdm dong rin duoc dang cation theo muc bit ky trong s6 cac muc tur [1]
dén [6], trong d6 thanh phan (B) chira nhya epoxy dugc hydro héa (B1) va nhya epoxy
vong béo (B2).

[9] Ché phém dong ran duoc dang cation theo muc bat ky trong s6 cac muc tir [1]
dén [8], duoc sir dung trong chat dinh.

[10] Ché phim dong rin duoc dang cation theo muc bat ky trong sé cac muc tir
[1] dén [8], dwoc sur dung trong chit két dinh dung cho mit dinh bang nhom duc hodc
PPS.

[11] San phém dong ran cia ché phém dong ran duoc dang cation theo muc bat
ky trong s6 cac muc tir [1] dén [10].

[12] VAt ndi lién duoc tao ra nhe sy dinh két clia mit dinh bang céch sir dung ché

pham déng ran duoc dang cation theo muc bat ky trong s6 cac muc tir [1] dén [10].
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M3 ta chi tiét sang ché

Sang ché s& dugc mo ta chi tiét dudi ddy. Trong ban md ta nay, "X dén Y" duoc
ding véi ¥ nghia bao gdm cac gia tri sb dugc thé hién trude va sau "dén" (X va Y) lam
gia tri gidi han dudi va gia tri gidi han trén va cd nghia "X hoac 16n hon va Y hoac nho

hon".
<Ché pham déng ran duoc dang cation>

Cac thanh phan tir (A) dén (E) dugc chta trong ché pham déng ran dugc dang

cation theo sang ché dugc mo ta dudi day.
Thanh phan (A): nhya epoxy thom
Thanh phan (B): it nhat mot trong s6 nhua epoxy dugc hydro héa (B1) va nhya
epoxy vong béo (B2)
Thanh phan (C): chit khoi mao phan g polyme hoa cation bang 4nh sang
Thanh phan (D): chét khoi mao phan ing polyme héa cation bang nhiét

Thanh phan (E): polycaprolacton polyol c6 ba hodc nhiéu hon ba nhém hydroxyl

va trong lugng phén tir bang 1500 hogc nho hon.
<Thanh phan (A)>

Nhya epoxy thom, 1a thanh phan (A) theo sang ché 12 mot hop chat gdy ra phan
tmg lién két ngang do cac nhom cation dugce tao ra tir chét khoi mao phan tmg polyme
hoa cation bang cach chiéu céc tia ning luong hoat héa hoit gia nhiét. Loai thinh phan
(A) khong bi gidi han cu thé, va cac vi du ctia chiing gdm co6 nhua epoxy loai bisphenol
A thom, nhua epoxy loai bisphenol F thom, nhua epoxy loai bisphenol E thom,

diglyxidyl ete ctia san pham cong cua alkylen oxit loai bisphenol A thom, diglyxidyl ete
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clia san phdm cong cia alkylen oxit loai bisphenol F thom, diglyxidyl ete cua san phdm
cong cua alkylen oxit loai bisphenol E thom, nhua epoxy loai novolac thom, nhua epoxy
thom bién tinh béi uretan, nhwa epoxy thom chita nito, nhua epoxy thom bién tinh béi
cao su chira polybutadien hodc cao su nitril-butadien (NBR) hodc twong ty va twong tu.
Trong sb nay, nhua epoxy loai bisphenol A thom, nhwa epoxy loai bisphenol F thom,
hoac nhya epoxy loai bisphenol E thom dugc wu tién tir goc 46 1a co thé thu dugc ché
phim dong rin dugc dang cation c6 d6 két dinh tuyét voi dbi véi nhom diic, PPS va vat

liéu twong tu.

Cac vi du vé cac san pham c6 ban sﬁﬁ ctia nhya epoxy thom gdm c6 jER (nhan
hidu dang ky, didu twong tu s& dugc ap dung sau day) 825, jER 827, jER 828, jER
828EL, JER 828US, jER 828XA, JER 834, jER 806, jJER 806H, jER 807, jJER 807ST,
JER 604, jJER 630 (tit ca déu dugc san xudt boi Mitsubishi Chemical Corporation),
EPICLON (nh#n hiéu ding ky, diéu tuong tu s& dugc ap dung sau day) 830, EPICLON
EXA-830LVP, EPICLON EXA-850CRP, EPICLON 835LV, EPICLON HP4032D,
EPICLON 703, EPICLON 720, EPICLON 726, EPICLON HP820, EPICLON N-660,
EPICLON  N-680, | EPICLON N-695, EPICLON N-655-EXP-S, EPICLON
N-665-EXP-S, EPICLON N-685-EXP-S, EPICLON N-740, EPICLON N-775,
EPICLON N-865 (tit ca déu duoc san xudt boi DIC Corporation), ADEKA RESIN
(nhdn hiéu ding ky, diéu tuong tu s& dugc ap dung sau day) EP4100, ADEKA RESIN
EP4000, ADEKA RESIN EP4080, ADEKA RESIN EP4085, ADEKA RESIN EP4088,
ADEKA RESIN EP4100HF, ADEKA RESIN EP4901HF, ADEKA RESIN EP4000S,
ADEKA RESIN EP4000L, ADEKA RESIN EP4003S, ADEKA RESIN EP4010S,

ADEKA RESIN EP4010L (tit ca ddu duoc san xudt béi ADEKA Corporation),
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DENACOL (nhén hiéu ding ky, diéu tuong tu s& dugc ap dung sau diy) EX-614B,
DENACOL EX-411, DENACOL EX-314, DENACOL EX-201, DENACOL EX-212,
DENACOL EX-252 (tit ca déu duoc san xuat boi Nagase ChemteX Corporation) va
twong tu nhung cac san phém c6 ban san nay khong chi giéi han & d6. Cac loai nhua
epoxy thom nay c6 thé duoc sir dung riéng 1é hodc & dang hdn hop cta hai hodc nhiéu

loai cua chung.
<Thanh phan (B)>

Thanh phén (B) theo sang ché 13 it nhat mot loai trong s6 nhwa epoxy duoc hydro
hoa (B1) va nhya epoxy vong béo (B2) va 1a hop chat giy ra phan ting lién két ngang do
cac nhom cation dwoc tao ra tir chit khoi mao phan @ng polyme hoéa cation bang cach
chiéu c4c tia ning luong hoat héa hodc gia nhiét. Nhua epoxy dugc hydro hoa (B1) va
nhya epoxy vong béo (B2) c6 thé duoc s dung riéng r& hodc nhya epoxy dugc hydro
hoa (B1) va nhua epoxy vong béo c6 thé duge s dung chung v6i nhau. Trong trudng
hop nhua epoxy dugc hydro hoa (B1) va nhya epoxy vong béo (B2) dugc st dung riéng
r&, d6 két dinh ddi v&i nhém duac 13 cao hon, diéu nay dugc uvu tién hon. Ngoai ra, trong
trudng hop céc san phidm nay duoc sit dung chung, thi s can bang giita dic tinh dong
rén bang anh sang va dac tinh dong rin & nhiét d6 thap 14 tuyét hao, su két dinh phu hop
v6i nhiéu bd phan khac nhau c6 thé duoc duy tri, diéu nay dugc uu tién hon. Nhua
epoxy duoc hydro hoa (B1) 1 hop chit khong co lién két chua no thu duogc bang cach

hydro hoa nhan cua vong thom trong nhua epoxy thom.
Loai nhua epoxy dugc hydro héa (B1) khong bi gisi han cu thé, va vi du vé

chung gém ¢6 nhua epoxy loai bisphenol-A dugc hydro hda, nhua epoxy loai bisphenol

F dugc hydro hoa, nhua epoxy loai bispherol E dugc hydro hoa, diglyxidyl ete cua san



41311

phdm cong alkylen oxit ctia loai bisphenol A dwoc hydro héa, diglyxidyl ete cia san
phim cong alkylen oxit cta loai bisphenol F dugc hydro héa, nhwa epoxy phenol
novolac duoc hydro hoa, nhua epoxy cresol novolac dugc hydro hoa va tuong tu.

Trong s nay, nhya epoxy loai bisphenol-A dugc hydro héa, nhwa epoxy loai
bisphenol F dugc hydro héa hodc nhya epoxy loai bispherol E dugc hydro hoa duoc wu
tien tr goc do 1a c6 thé thu duge ché phidm dong rén dugc dang cation c6 d9 két dinh

tuyét hao ddi v6i nhom diic, PPS va vat liéu twong tu.

Céac vi du vé cac san phim c6 ban san cia nhua epoxy loai bisphenol A dugc
hydro hoa gdm jER YX-8000, JER YX-8034 (tt ca déu dugc san xuit béi Mitsubishi
Chemical Corporation), EPICLON EXA-7015 (duoc san xuét bdi DIC Corporation),
ST-3000 (dwoc san xuit boi Nippon Steel Chemical & Material Co., Ltd.), RIKARESIN
HBE-100 (dugc san xudt bdi New Japan Chemical Co., Ltd.), DENACOL EX-252
(dwoc san xuét boi Nagase Chemtex Corporation) va twong ty. Ngoai ra, cac vi du vé
céc san phdm co ban trén thi trudng ctia nhwa epoxy loai bisphenol F-type dugc hydro

hoa gom c6 YL-6753 (duoc san xuét bdi Mitsubishi Chemical Corporation) va tuong tu.

Cac vi du vé nhua epoxy vong béo (B2) gdm céc hop chat ¢6 nhom chirc dugc
biéu dién bang cong thirc (1) sau. Cac vi du cu thé hon khong bi giéi han cu thé va gdm
6 3,4-epoxyxyclohexylmetyl(3',4'-epoxy)xyclohexan
carboxylat,3',4'-epoxyxyclohexylmetyl bién tinh béi & -caprolacton,
3,4-epoxyxyclohexancarboxylat, bis(3,4-epoxyxyclohexyl) adipat,
1,2-epoxy-4-vinylxyclohexan, 1,4-xyclohexandimetanol diglyxidyl ete, epoxyetyl
divinylxyclohexan, diepoxy vinylxyclohexan, 1,2,4-triepoxyetylxyclohexan, limonen

dioxit, oligome silicon chita nhom epoxy vong béo va tuong tu. Trong s6 ndy,
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3,4-epoxyxyclohexylmetyl(3',4'-epoxy)xyclohexan carboxylat,

3' 4'-epoxyxyclohexylmetyl bién tinh boi e-caprolacton-
3,4-epoxyxyclohexancarboxylat, bis(3,4-epoxyxyclohexyl) adipat,
1,2-epoxy-4-vinylxyclohexan hoac 1,4-xyclohexandimetanol diglyxidyl ete dugc wu tién
tur géc d6 14 c6 thé thu duge ché phém doéng ran dugc dang cation c6 do két dinh tuyét

hao d6i v6i nhom dbc, PPS va vat lidu tuong tu.

[Cong thirc hoa hoc 1)

Cac san pham c6 ban sén ciia nhya epoxy vong béo (B2) khéng bi gidi han gdm
c6 CELLOXIDE (nhdn hiéu dang ky) 2081 (3',4'-epoxyxyclohexylmetyl
3,4-epoxyxyclohexancarboxylat), CELLOXIDE (nhdn hi¢éu dang ky) 2021P
(3',4'-epoxyxyclohexylmetyl 3,4-epoxyxyclohexancarboxylat), CELLOXIDE (nhan hi¢u
dang ky) 2000 (1,2-epoxy-4-vinylxyclohexan), CELLOXIDE (nhan hiéu dang ky) 3000
(1-metyl-4-(2-metyloxiranyl)-7-oxabixyclo[4.1.0]Theptan), EHPE 3150 (san phim cong
1,2-epoxy-4-(2-oxiranyl) xyclohexan cua 2,2-bis(hydroxymetyl)-1-butanol) (tit ca déu
duoc san xuit bai Daicel Corporation), TTA21 (duwgc san xuét boi Jiangsu Tetra New
Material Technology Co., Ltd.), X-40-2670, X-22-169AS, X-22-169B (tat ca déu duoc
sén xuat boi Shin-Etsu Chemical Co., Ltd.) va twong tu nhung cac san pham c ban trén

thi trrdong nay khong chi gidi han ¢ do.

Luong cua thanh phin (B) duoc thém vao khong bi giéi han cu thé, va tt hon 1a
tr 10 dén 95 phan khdi luong, t5t hon nira 1a tir 20 dén 90 phéan khdi lugng va con tot

hon nita 13 tir 30 dén 85 phin khéi lwong so véi 100 phan khdi lugng cia tong lugng clia

-10-
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thanh phan (A) va thanh phan (B). Ngoai ra, lugng ctia nhwa epoxy duoc hydro hoa 1am
thanh phan (B) dugc thém vao khong bi gidi han cu thé, va tot hon 13 trong khoang tir
50 dén 700 phan khdi luong, t5t hon nita 1 trong khoang tir 100 dén 600 phan khbi
lwong va con tot hon nita 14 trong khoang tir 150 dén 550 phan khdi lwong so véi 100
phan khéi luong cia thanh phan (A). Ngoai ra, lwong clia nhua epoxy vong béo lam
thanh phan (B) dugc thém vao khong bi giéi han cu thé, va t6t hon 14 trong khoang tir
20 dén 300 phan khdi luong, tot hon nita 13 trong khoang tir 50 dén 250 phan khoi
lugng, va con tot hon nira 1a trong khoang tir 70 dén 200 phan khéi lugng so véi 100
phan khéi luong cia thanh phan (A). Khi lugng ctia thanh phan (B) dugc thém vao dugc
dat trong khoang mo ta trén, c¢6 thé tao ra ché phdm dong ran dugc dang cation c6 do két

dinh vu viét hon ddi véi nhdm duc, PPS va vit liéu tuong tu.

Trong trudng hop nhya epoxy dugc hydro hoéa (B1) va nhua epoxy vong béo
(B2) dugc sir dung chung lam thanh phan (B), lugng ctia nhya epoxy vong béo (B2)
duoc st dung, t8t hon 1 tir 10 dén 300 phén khéi lugng, tdt hon nita 13 tir 30 dén 150
phan khéi lugng va con tét hon nita 1a trong khoang tir 40 dén 100 phan khéi lugng so
v&i 100 phan khéi lugng ciia nhya epoxy duge hydro hoa (B1). Trong truong hop nhua
epoxy duoc hydro hoa (B1) va nhya epoxy vong béo (B2) dugc st dung chung lam
thanh phan (B), ty 1& cua thanh phan (A) va thanh phan (B) 1a nhu dugc mo ta trén déy.
Khi lugng cta nhua epoxy dugc hydro hda (B1) va nhya epoxy vong béo (B2) dugc su
dung dugc dat trong khoang mo ta trén, sy cén b'img gitta dac tinh dong ran béng anh
sng va déng rin ¢ nhiét do thap 1a tt, va su két dinh phii hop véi nhiéu bo phén khac

nhau c6 thé dugc duy tri.

<Thanh phan (C)>

-11-
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Thanh phin (C) theo sang ché 1a chit khoi mao phan ng polyme héa cation bang
4anh sang va hop chit ndy tao ra cdc nhém cation bang cach chiéu cac tia ning luong
hoat hoa. Loai cua thanh phan (C) khong bi gidi han cu thé, va cac vi du cua ching gdm
¢6 mudi onium nhu mudi sunfoni thom va mudi iodoni thom. Mt loai thanh phan (C)
c6 thé sir dung riéng r& hoic hai hoic nhiéu loai thanh phan (C) c6 thé sir dung két hop
v6i nhau. Chét khoi mao phan Gmg polyme hoa cation ¢ hoat tinh d6i voi cé tia ning

lwgng hoat héa va nhiét duge coi 1a thanh phin (C) theo séng ché.

Ngoai ra, cac vi du vé mudi iodoni thom gdm c6 mudi c6 ion iodoni trong d6 hai
nhéom lién két véi mot nguyén tir iot 13 cac nhém aryl. Cac vi du cu thé hon vé ching
gbm c6 diphenyliodoni tetrakis(pentaflophenyl)borat, diphenyliodoni hexaflophosphat,
diphenyliodoni  hexafloantimonat,  di(4-nonylphenyl) iodoni hexaflophosphat,

4-metylphenyl-4-(1-metyletyl) phenyliodoni tetrakis(pentaflophenyl)borat va tuong tu.

Vi du v& cac san pham c6 bén trén thi trudng cia mudi iodoni thom  gdm cé
Omnicat (nhan hiéu dang ky) 250 (dugc san xuit boi IGM Resins B. V.), Bluesil PI
2074 (duoc san xuat boi Rhodia,
4-metylphenyl-4-(1-metyletyl)phenyliodoni-tetrakis(pentaflophenyl)bolat), B2380
(bis(4-tert-butylphenyl)iodoni hexaflophosphat), B2381, D2238, D2248, D2253, 10591
(tét cé dugc san xuat boi Tokyo Chemical Industry Co., Ltd.), WPI-113
(bis[4-n-alkyl(C10-13)phenyl]iodoni hexaflophosphat), WPI-116
(bis[n-alkyl(C10-13)phenyl]iodoni hexafloantimonat), WPI-169, WPI-170
(bis(4-tert-butylphenyl)iodoni hexaflophosphat), WPI-124
(bis[4-n-alkyl(C10-13)phenyl]iodoni tetrakisflophenylborat) (tit ca duogc san xudt boi

FUJIFILM Wako Pure Chemical Corporation) va tuong tu.
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Céc vi du v& mudi sulfoni thom gdm c6 ion sulfoni trong d6 ba nhom lién két voi
nguyén tir luu huynh déu 13 cac nhém aryl. Cac vi du cu thé hon v& ching gdm c6
triphenylsulfoni hexaflophosphat, triphenylsulfoni hexafloantimonat, triphenylsulfoni
tetrakis(pentaflophenyl)borat,4,4'-bis[diphenylsulfoni]diphenylsulfua-bishexaflophosph
at,4,4"-bis[di(B-hydroxyethox)phenylsulfoni]diphenylsulfua-bishexafloantimonat,
4,4'-bis[di(B-hydroxyetoxy)phenylsulfoni]diphenylsulfua-bishexaflophosphat,
7-[di(p-toluyl)sulfonio]-2-isopropylthioxanton hexafloantimonat,
7-[di(p-toluyl)sulfoni]-2-isopropylthioxanton tetrakis(pentaflophenyl)borat,
4-phenylcarbonyl-4'-diphenylsulfoni-diphenylsulfua-hexaflophosphat,
4-(p-ter-butylphenylcarbonyl)-4'-diphenylsulfoni-diphenylsulfua-hexafloantimonat,
4-(p-ter-butylphenylcarbonyl)-4'-di(p-toluyl)sulfonio-diphenylsulfua-tetrakis(pentafloph
enyl)borat, 4-metylphenyl-4-(1-metyletyl)phenyliodoni-tetrakis(pentaflophenyl)borat va
twong ty. Tuy nhién, mudi sulfoni thom khong chi giéi han & d6. Céc mubi sulfoni thom

nay c6 thé st dung riéng 1é hoac ¢ dang hon hop cua hai hodc nhiéu loai cta chung.

Vi du v& c4c san pham cé ban trén thi trudng cua mudi sulfoni thom goém cé
ADEKA ARKLS (nhan hiéu dang ky, diéu tuong tu s& dwoc dp dung sau day) SP-150,
ADEKA ARKLS SP-170, ADEKA ARKLS SP-172 (tit ca dwogc sin xudt bdi
ADEKACorporation), CPI-100P, CPI-101A, CPI-110B, CPI -200K, CPI-210S (tit ca
duoc san xuit béi San-Apro Ltd.), T1608, T1609, T2041 (tris(4-metylphenyl)sulfoni
hexaflophosphat), T2042 (tri-p-tolylsulfoni triflometansulfonat) (tit ca duoc san Xuét
béi Tokyo Chemical Industry Co., Ltd.), Cyracure UVI-6990, Cyracure UVI-6974 (tat
ca duoc san xuat boi Union Carbide Corporation), DTS-200 (dugc san xuét béi Midori

Kagaku Co., Ltd.) va cc san pham twong tu.

-13-



41311

Lugng cua thanh phan (C) dwogc tron vao ché phim dong ran dugc dang cation
theo sang ché khong bi gidi han cu thé, va tét hon 13 trong khoang tir 0,1 dén 30 phén
khdi luong va tot hon nita 1a trong khoang tir 0,5 dén 15 phin khéi lwong so v&i 100
phén khéi lugng cia téng lugng cia thanh phan (A) thanh phin B. Khi ham luong cua
thanh phan (C) 14 0,1 phan khi lwong hodc nhiéu hon so v&i 100 phin khdi luong cua
téng luong cua thanh phén (A) va thanh phan (B), c6 thé thu dugc dic tinh dong rén
bang anh sang di, va, khi ham luong cta thanh phan (C) 13 30 phan khéi lwong hoic it
hon, d két dinh dbi v6i nhém duc, PPS va vat liéu twong tu 13 tuyét hdo, diéu nay dwoc

uwu tién hon.
<Thanh phan (D)>

Thanh phan (D) theo sang ché 1a chat khoi mao phan tmg polyme héa dang
cation béng nhiét va hop chét tao ra cac nhom cation bé‘mg cach gia nhiét. Loai cua thanh
phan (D) khéng bi gii han cu thé, va cac vi du vé& ching gdm c6 chit khoi mao phan
ling polyme héa cation bang nhiét gdc sulfoni thom, chét khoi mao phan ung polyme
hoa cation bang nhiét gdc iodoni thom, chat khoi mao phan img polyme hoa cation bang
nhiét chira mubi amin va tuong tu, va, trong sd nay, chéat khoi mao phan tng polyme
hoa cation bing nhiét chira mudi amin dwoc wu tién tir gdc do 1a cé thé thu dwoc ché
pham déng rin duoc dang cation c6 d6 két dinh tuyét hao ddi voi nhom duc, PPS va vat
lidu tuong tu. Cac chét nay co thé duoc st dung riéng 1é hodc ¢ dang Kkét hop cua hai

hoac nhiéu loai cia chung.

Cac vi du vé chat khoi mao phan tmng polyme hda cation bang nhiét chira muoi
amin géom c6 chat khoi mao phan tng polyme hoa bang nhiét chira mudi c6 cation

amoni bac bon va tuong tu. Cac vi du cu the hon vé cation amoni bac bon gom c6 mudi
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bao gém cation amoni bac bdn va anion borat, mudi bao gém cation amoni bac bdn va
anion antimon, mudi bao gdm cation amoni bic bén va anion phosphat va tuong ty.
Trong ) nay, mudi bao gé‘)m cation amoni bic bdn va anion borat hoic mudi bao gém
cation amoni bac bdn va anion antimon duogc vu tién tir géc do két dinh tuyét hao dbi

vo1 nhdém dac, PPS va vt liéu tuong tu.

Cac vi du vé anion borat gdm c6 anion tetrafloborat, anion
tetrakis(perflophenyl)borat va tuong tu. Cac vi du v& anion antimon gdm c6 anion
tetrafloantimon, anion a tetrakis(perflophenyl) antimon va tuwong tu. Céac vi du vé anion

phosphat gdm c6 anion hexaflophosphat, a triflo[tris(perfloetyl)] va tuong tu.

Vi du v& cac san pham c6 ban trén thi trudng cua chét khoi mao phan tng
polyme hoa cation bang nhiét chira mudi amin gdm K-PURE (nhan hiéu ding ky, diéu
twong tu s€ duoc ap dung sau day) CXC-1612 (duoc san xuét boi King Industries Inc.),
chit khoi mao phéan tmg polyme héa cation bang nhiét chta mudi gdm c6 cation amoni
bac bbn va anion borat), K-PURE CXC-1821 (dugc san xuat boi King Industries, Inc.),
chat khoi mao phéan tmg polyme hoa cation bang nhiét chira mudi bao cation amoni bac

bon va anion antimon) va tuong ty.

Vi du vé cac san pham c6 trén thi truong cla chét khoi mao phan tmg polyme
hoéa cation bang nhiét gdc sulfoni thom gdm c6 SAN-AID (nhdn hiéu dang ky, diéu
twong tu s& dugc ap dung sau diy) SI-60, SAN-AID SI-60L, SAN-AID SI-30,
SAN-AID SI-80L, SAN-AID SI-100, SAN-AID SI-100L, SAN-AID SI-180L,
SAN-AID SI-B2A, SAN-AID SI-B3A (tit ca dugc sin xut bdi Sanshin Chemical

Industry Co., Ltd.), CI-2624 (dugc san xuét boéi Nippon Soda Co., Ltd.) va twong tu.
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Ngoai ra, cic vi du vé chat khoi mao phan ting polyme hoa cation bang nhiét goc 1odoni

thom gdm c6 diphenyliodoni triflometansulfonat (chét phan mg) va twong tu.

Luong cua thanh phan (D) duogc trén vio ché phim déng ran dugc dang cation
theo sang ché khong bi gi6i han cu thé, va tét hon 1a trong khoang tir 0,1 dén 30 phan
khéi lugng va tot hon nira 13 trong khoang tir 0,5 dén 15 phan khéi lugng so véi 100
phan khéi lwong cua tdng lwong ciia thanh phan (A) va thanh phan (B). Khi lugng thanh
phin (D) dugc tron 12 0,1 phan khdi lugng hodc nhiéu hon so véi 100 phan khdi luong
cua téng luong cua thanh phan (A) thanh phan (B), ¢6 thé thu dugc dic tinh dong ran &
nhiét d6 thip du , va, khi luong thanh phan (D) daqc tron 14 30 phan khéi lwong hoic it
hon, d0 két dinh 1a tuyét hao ddi v6i nhom diic, PPS va vat lidu twong tu, diéu nay dugce
uu tién.

Thanh phan (E)

Thanh phin (E) theo sang ché khong bi gii han cu thé mién 14 thanh phan nay 1a
polycaprolacton polyol c6 ba hodc nhiéu hon ba nhém hydroxyl va trong lwong phén tix
bang1700 hodc nhé hon. Khi thanh phan (E) theo sang ché dugc két hop véi céc thanh
phﬁn khac theo sang ché va dugc tron trong mot khoang dinh truéc dugc mo ta dudi
day, ché phém déng rin duoc dang cation c6 thé ¢6 hiéu qua déng ké vé do két dinh
tuyét hao ddi v&i nhom duc, PPS va vat lidu tuong tu trong khi van duy tri dugc dic tinh
dong ran bang anh sang va dong ran & nhiét do thip. Trong lugng phan tir clia thanh
phan (E) tét hon 1a trong khoang tir 200 dén 1500 va dic biét tét trong khoang tir 250
dén 1000. S6 do trong luvong phan tr 1a gia tri dat dugc béng cach do gia tri hydroxyl

cua polycaprolacton polyol dugc do theo JIS K 1557-1: 2007.
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Thanh phén (E) khong bi giéi han cu thé, va cac vi du vé ching bao gdm céc hop

chit duoc biéu dién bang cong thirc chung (2) sau day va twong tu.
[Cong thic hoa hoc 2
R-[O[CO(CH)sO]:H]m  (2)

(Trong cdng thirc, R 12 nhém hydrocacbon béo hoéa tri ba hoac hoa tri bdn, n 1a

trong khoang tir 2 dén 500 va m 13 3 hoic 4.)

Vi du vé cac hop chét cu thé cta thanh phin (E) gdm polycaprolacton triol,
polycaprolacton tetraol va twong tu. Ngoai ra, cac vi du vé céc san pham c6 bén trén thi
truomg cua thanh phan (E) gdm PLACCEL (nhén hiéu ding ky, diéu twong tu s& dwoc
ap dung sau day) 303, PLACCEL 305, PLACCEL 308, PLACCEL 309, PLACCEL

312, PLACCEL 400 (duoc san xuat bai Daicel Corporation) va tuong tu.

Luong cia thanh phéan (E) chita trong ché pham déng ran dugc dang cation theo
séng ché 13 tir 12 dén 100 phan khdi lvong, t6t hon 14 tir 15 dén 70 phan khéi luong va
tot hon nita 14 tr 17 dén 50 phan khéi lwong so véi 100 phan khéi lwong cia tong luong
ciia thanh phin (A) thanh phin (B). Khi lugng thanh phan (E) dugc dit trong khodng
md ta trén, c6 thé thu duoc ché phém dong ran dugc dang cation c6 do két dinh tuyét
héo d6i v&i nhom dbc, PPS va vat liéu twong tu trong khi van duy tri duoc dic tinh dong

rén bang anh sang va déng rén ¢ nhiét do thap.
<Céc thanh phan tily chon>

Hon nita, cac chat phu gia ching han nhu chit ngiu hop silan, chét tao mau, hop
chét oxetan, hop chét vinyl cte, chat 1am nhay, peroxit, hop chat thiol, va chit 6n dinh

bao quan c6 thé duge tron thich hop vao ché phim déng rin dugc dang cation theo sang
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ché mién 14 cac dic tinh cua sang ché khong bi suy giam. Ngoai ra, v6i ché pham dong
ran dugc dang cation theo sang ché, cac chét phu gia khac nhau chéng han nhu chit don
v co o kich thuée hat trung binh tir 0,001 dén 100um, chang han nhu canxi cacbonat,
magie cacbonat, titan oxit, magie hydroxit, talc, silic, alumin, thuy tinh, nhém hydroxit,
bo nitrua, nhém nitrua hoic magié oxit; hat dan béng bac hodc tuong tu; chét 1am cham
chay; cao su chéng han nhu cao su acrylic hodc cao su silicon; chit déo hoa; dung moi
hitu co; chit chdng oxy hoa nhu chat chdng oxy hoa phenolic hodc chét chéng oxy héa
géc phospho; chét én dinh anh sang; chét hép thy tia cuc tim; chat khir bot; chét tao bot;
chit théo khuén; chat lam ddu mau; tac nhan kiém soat luu bién; chit dinh; chat lam
cham dong ran; polyme hodc chat dan hdi déo nhiét chéng han nhu nhya polyimit, nhya
polyamit, nhya phenoxy, este xyanat, nhya poly (met)acrylat, nhya polyuretan, nhua
polyurea, nhua polyeste, nhya polyvinyl butyral, copolyme styren-butadien-styren
(SBS) hodc copolyme styren-etylen-butylen-styren (SEBS) va tuong tu co thé dugc pha
tron voi lugng thich hop & mirc d6 ma cédc dac tinh cua sang ché khéng bi suy giam.
Viée bd sung nhitng chit nay gitp c6 thé thu duoc ché pham déng ran dugc dang cation
c6 d6 bén nhua, d6 bén két dinh, tinh chéng chay, dic tinh din nhiét, kha ning gia cong

va ddc tinh twong ty tuyét hdo va san phém dong ran ciia chung.

ChAt ngiu hop silan 1a hop chit co thé 1am cho ché phim dong rin duoc dang
cation c6 do két dinh hoan hao dbi véi nhém duc, PPS va vat lidu tuong tu trong khi van
cai thién dwoc kha nang tvong thich ctia cac thanh phan tir (A) dén (E) va cai tién hon
vé dic tinh déng ran & nhiét d6 thép. Chét ngﬁu hop silan khéng bi gidi han cy thé va
céc vi du cu thé vé chiing gdm chét ngau hop silan chira nhom glyxidyl chang han nhu

3-glyxidoxypropyltrietoxysilan, 3-glyxidoxypropylmetyldimetoxysilan,
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3-glyxidoxypropyltrimetoxysilan va 3-glyxidoxypropylmetyldietoxysilan, chat ngiu hop
silan chira nhoém svinyl chang han nhu vinyltris (B-metoxyetoxy)silan, vinyltrietoxysilan
va vinyltrimetoxysilan, chit ngiu hop silan chira nhém (met)acrylic chéng han nhu
y-metacryloxypropyltrimetoxysilan, chét ngiu hop silan chita nhém amino chang han
nhu N-B-(aminoetyl)- y-aminopropyltrimetoxysilan, y-aminopropyltrietoxysilan va
N-phenyl-y-aminopropyltrimetoxysilan, thém nita 1a, y-mercaptopropyltrimetoxysilan,
y-clopropyltrimetoxysilan va tuong ty. Trong s6 ndy, chat ngau hop silan chira nhém
glyxidyl 1a dugc uu tién stir dung va trong s& cac chat ngau hop silan chita nhém
glyxidyl, 3-glyxidoxypropyltrimetoxysilan va 3-glyxidoxypropyltrietoxysilan 1a dugc
wu tién.  Céc chat ngau hop silan nay co thé duoc st dung riéng 1 hoicé dang két hop
cta hai hodc nhiéu loai ctia ching. Ngoai ra, lugng cta chat ngau hop silan duoc tron
khong bi giéi han cu thé, va tét hon 1a trong khoang tir 0,1 dén 30 phan khéi luong va
t4t hon nita 1a trong khoang tir 0,5 dén 15 phan khdi lugng so v6i 100 phan khéi lugng

trong tong cta thanh phan (A) thanh phan (B).

Céc vi du vé chét tao mau bao gém chit mau, thuc nhudém va twong tu, va, trong
$6 nay, chit mau duoc uu tién tir goc do vé d6 bén. Hon nira, giita cac chit mau, chét
mau den duogc uu tién tr goc do vé dic tinh che phu tuyét hao. Vi du vé chit mau den
bao gdbm cacbon den, titan oxit den, ddng crom den, xyanin den, anilin den va san pham
twong ty. Trong sd ndy, cacbon den dugc uu tién tir goc do vé dic tinh phu kin va kha
nang phan tan trong thanh phan (A) cta sang ché. Luong chét tao mau duoc tron vao
ché phim déng ran dugc dang cation theo séng ché khong bi gi6i han cu thé, va t6t hon

la trong khoang tir 0,01 dén 30 phan khi lugng, tot hon nita 1a trong khoang tir 0,05 dén
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10 phan khéi lwong va con tét hon nita 13 trong khoang tx 0,1 dén 5 phan khéi lwong so

v6i 100 phan khéi Ivong cia tdng lwong ctia thanh phan (A) va thanh phan (B).

Vi du vé& hop chit oxetan gbm co 3-etyl-3-hydroxymetyloxetan,
3-(met)alyloxymetyl-3-etyloxetan, (3-etyl-3-oxetanylmetoxy)metylbenzen,
4-flo-[1-(3-etyl-3-oxetanylmetoxy)metyl]benzen,
[1-(3-etyl-3-oxetanylmetoxy)etyl]phenyl ete, isobutoxymetyl(3-etyl-3-oxetanylmetyl)
ete, 2-etylhexyl(3-etyl-3-oxetanylmetyl) ete, etyl dietylen glycol
(3-etyl-3-oxetanylmetyl)ete, tetrahydrofurfuryl(3-etyl-3-oxetanylmetyl) ete,
tetrabromophenyl(3-etyl-3-oxetanylmetyl) ete,
2-tetrabromophenoxyetyl(3-etyl-3-oxetanylmetyl) ete,
pentaclophenyl(3-etyl-3-oxetanylmetyl) ete, pentabromophenyl(3-etyl-3-oxetanylmetyl)
ete, etylen glycol bis(3-etyl-3-oxetanylmetyl) ete, trietylen glycol
bis(3-etyl-3-oxetanylmetyl) ete, tetractylen glycol bis(3-etyl-3-oxetanylmetyl) ete,
trimetylolpropan tris(3-etyl-3-oxetanylmetyl) ete, pentaerytritol
tris(3-etyl-3-oxetanylmetyl) ete, pentaerytritol tetrakis(3-etyl-3-oxetanylmetyl) ete,
dipentaerytritol tetrakis(3-etyl-3-oxetanylmetyl) ete, ditrimetylolpropan
tetrakis(3-etyl-3-oxetanylmetyl) ete va twong tu. Cac vi du vé c4c san pham co ban trén
thi trudmg ctia hop chét oxetan gdm c6 ARON OXETANE (nhin higu ding ky, diéu
tuong tu s& duge ap dung sau day) OXT-212, ARON OXETANE OXT-221, ARON
OXETANE OXT-213, ARON OXETANE OXT-101 (dugc san xut boi Toagosei Co.,

Ltd.) va cac san pham twong tu.

Cac vi du vé hop chat vinyl ete gom c6 1,4-butandiol divinyl ete, dietylen glycol

divinyl ete, trietylen glycol divinyl ete, tetraetylen glycol divinyl ete, propyl vinyl ete
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thong thuong, isopropyl vinyl ete, butyl vinyl ete thong thuong, isobutyl vinyl ete,
2-etylhexyl vinyl ete, xyclohexyl vinyl ete, 2-hydroxyetyl vinyl ete, dietylen glycol
monovinyl ete, 4-hydroxybutyl vinyl ete, 2-(2-vinyloxyetoxy)etyl acrylat,
2-(2-vinyloxyetoxy)etyl metacrylat va tuong tu. Céc vi du vé cac san pham c6 ban trén
thi tredng cta hop chat vinyl ete gdbm c6 NPVE, IPVE, NBVE, IBVE, 2-EHVE, CHVE
(tht ca duoc san xut boi Nippon Carbide Industries Co., Inc.), HEVE, DEGV, HBVE
(tét ca duoc san xut bdi Maruzen Petrochemical Co., Ltd.), VEEA, VEEM (tét ca duoc

san xuat boi Nippon Shokubai Co., Ltd.) va c4c san pham tuong tu.

Céc vi du vé chit 1am nhay g6m c6 9-florenon, antron, dibenzosuberon, floren,
2-bromofloren, 9-bromofloren, 9,9-dimetylfloren, 2-flofloren, 2-iodofloren,
2-florenamin, 9-fluorenol, 2,7-dibromofloren, 9-aminofloren hydroclorua,
2,7-diaminofloren, 9,9’ -spirobi[9H-floren], 2-florencarboxyaldehyt, 9-fluorenylmetanol,
2-axetylfloren, benzophenon, dietoxyaxetophenon,
2-hydroxy-2-metyl-1-phenylpropan-1-on, benzyl dimetyl ketal,
4-(2-hydroxyetoxy)phenyl-(2-hydroxy-2-propyl)keton,
1-hydroxy-xyclohexyl-phenyl-keton,
2-metyl-2-morpholino(4-thiometylphenyl)propan-1-on,
2-benzyl-2-dimetylamino-1-(4-morpholinophenyl)butanon, oligo
2-hydroxy-2-metyl-1-[4-(1-metylvinyl)phenyl]propanon, hop chét nitro, chét tao mau va
cac chét tuong tu. Luong chét 1am nhay dugc thém vao khong bi gi6i han cu thé va c6
thé duoc x4c dinh mot cach thich hop khi tham chiéu dén budc song hép thu va hé s

hap thu ctia phan ti.

<Phuong phép dong ran>
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Ché phdm doéng rin duoc dang cation theo sang ché co thé dugc dong rin bang
cach chiéu céc tia ning lwong hoat héa (dic tinh dong ran bang anh sang). Ngoai ra, ché
phém dong rin dugc dang cation theo sang ché co thé dugc doéng rang diéu kién nhiét do
thép (dac tinh déng rén & nhiét do thap). Hon nita, ché phim déng ran dugc dang cation
theo sang ché c6 thé duoc dong rin bang cach chiéu cac tia ning lugng hoat héa & diéu
kién nhiét do thép. O day, cac vi du vé tia nang lugng hoat hoa gém coO tia cuc tim,
chim tia dién tir, 4nh sangnhin thiy dugc va twong tu. Cac budc séng cla tia ning
lugng hoat héa t6t hon 1 tir 150 dén 830 nm, t6t hon nita 13 tir 200 dén 600 nm va con

t&t hon nita 13 tir 250 dén 380 nm.

Ngoai ra, "nhiét do thép” nghia 1a nhiét 46 dong rin dugc cua ché phém dong ran
duoc dang cation theo sang ché 13 thip va tuong ting véi diéu kién gia nhiét ctia phuong
phéap dong ran ché pham déng rin duge dang cation theo sang ché trong cac truong hop
thuc t&. Diéu kién gia nhiét (nhiét d6 dong rin dugc) 1a khong bi giéi han cu thé, va vi
du, 14 tir 45°C dén 150°C, nhiét do tdt hon 13 45°C hoic cao hon va thap hon 150°C, tot
hon ntra 1a nhiét d6 50°C hodc cao hon va thép hon 140°C va con tot hon nira 14 nhiét
d6 55°C hodc cao hon va thip hon 130°C. Trong trudng hop nhiét do gia nhiét va dong
rén 12 45°C hodc cao hon va thap hon 150°C, thoi gian dong ran t6t hon 14 trong khoang
ba phut hodc 1au hon va ndm gio hodc ngén hon va tot hon nita 13 trong vong 10 phut
hodc 1au hon va ba gio hodc ngin hon. Ngodi ra, ché phdm déng ran dugc dang cation
theo sang ché c6 thé duwoc dong ran bang cach chiéu cac tia nang luong hoat héa. Céc vi
du vé tia nang luong hoat hoa trong truong hop nay gdm c6 tia cyc tim, chim tia dién
tir, 4nh sang nhin thiy dugc va tuong tu, va khong c6 giéi han cu thé. Cudng do chiéu

sang dugc tich hop cuia tia nang luong hoat hoa vi du 1a tr 300 dén 100000 mJ/cm?, tbt
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hon 12 tr 500 dén 50000 mJ/cm?, t6t hon nita 1a tir 1000 dén 10000 mJ/cm?, con tét hon
nita 1 tir 2000 dén 5000 mJ/cm?, va dic biét tét 1 3000 mJ/cm’. Cac budc séng cla tia
ning luong hoat hoa tét hon 1 tir 150 dén 830 nm, t6t hon nita 13 tir 200 dén 600 nm va

con tot hon nita 13 tir 250 dén 380 nm.
<Phuong phap két dinh>

Ché phdm déng rén dugc dang cation theo sang ché c6 thé dwogc st dung dé dinh
két mat bAm dinh. Cac vi du vé phuong phép két dinh cu thé gdm phwong phap két dinh
mit dinh c6 bude 1 13 dat ché phém dong ran duoc dang cation giita mot cip mit dinh,
bude 2 1a chiéu xa ché phim dong rin dugc dang cation bang tia ning lugng hoat hoa va
bude 3 1a gia nhiét ché phim déng rén dugc dang cation & nhiét d§ 45°C hodc cao hon

va thap hon 150°C sau khi chiéu xa. Ting buéc dugc md ta dudi day.
Buéce 1:

Ché phém déng rin dugc dang cation theo sang ché duogc dit giita mot cip mait
dinh. Cu thé, vi du, ché phém doéng ran duoc dang cation dugc dattrén mot mat dinh
béng viéc bd sung tung giot, phét vao va trong tu, mat dinh con lai dugce dat trén ché
phém dong ran duoc dang cation da dugc dat vao, va vi tri cua cdp mit dinh dugc cén
chinh va xac dinh tuy . Dé tmg dung, vi du, phuong phap tng dung ma dugc sir dung
cho chét bit kin hoac chét két dinh da biét rd co thé duoc st dung. Phuong phip tng
dung cu thé, vi du, phuong phap chéng han nhu rét, phun, in phun muc, in lua, in 10m,
nhung hodc phu quay, trong d6 may tmg dung tu dong dwgc st dung, c thé sir dung.
D6i v6i mit dinh, vi du, c6 thé st dung kim loai, kinh, nhwa va twong ty; tuy nhién, tir
gbc do vé tinh twong thich phu hop véi ché phim déng rin dugc dang cation theo sang

ché, cac vi du wu tién vé mat dinh gom nhém duac va PPS.
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Budc 2:

Ché phém déng ran duoc dang cation duoc dat & buéc 1 dugc chiéu cac tia nang
luong hoat hoa, qué trinh dong rén ché pham dong rdn dugc dang cation dién ra, va cdp
mit dinh duge 1am cho dinh tam thoi véi nhau. Su dong rén ciia ché phim déng ran
dugc dang cation béng chiéu céc tia nang luong hoat hoa din ra cu thé 12 & trén bé mit
cua ché phim va & gan bé mat ché pham. Ché pham déng rén dugc dang cation dugc dat
c6 thé duge chiéu xa truc tiép, va cu thé 13, trong trrong hop mat dinh 1a trong sudt hodc
ban trong sudt, ché phidm dong ran duoc dang cation c6 thé dwoc chiéu xa gian tiép

thong qua mat dinh.
Budce 3:

Sau khi chiéu cac tia niang lugng hoat héa & bude 2, ché phdm déng ran duogc
dang cation da dat dugc gia nhiét tiép 0 nhiét @6 duogc dinh trude, ché phém dong ran
duogc dang cation dugc dong ran hoan toan, va cip mit dinh dugc lam cho dinh hoan
toan v6i nhau (két dinh chinh). Sy dong rin cua ché phim dong ran dugc dang cation
bang cach gia nhiét dién ra cuy thé 14 & trong ché pham chir khong phai & bé mit ché
phdm va gan bé mit ché pham. Khi phan tng dong rdn bing cach chiéu xa & budc 2
duoc tién hanh trudce khi gia nhiét & bude 3, phan ung déng rén (tao lién két ngang) cua
ché pham nhua dwoc khdi dAu mot cach nhanh chong, phan Gmg bén trong ctia ché pham
dong ran duoc dang cation noi ma tia nang lugng hoat hoa khong chiéu dén duoc dién ra
nhanh chong nho phan img dong ran bang cach gia nhiét trong budc 3 tiép theo, va co
thé dat duoc su dong rin hoan toan cua ché phém dong ran dugc dang cation. Nhiét do

gia nhiét & budce 3 tot hon 1a tir 45°C dén 150°C, tot hon nira 1a tir 45°C hodc cao hon va
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thip hon 140°C, con tét hon nita 14 50°C hodc cao hon va thip hon 130°C va dic biét

t6t 13 55°C hodc cao hon va thip hon 125°C.
<Sir dung ché pham déng ran dwgc dang cation>

Viée sir dung ché phim dong ran duoc dang cation theo sing ché khong bi gioi
han, v vi du vé& chung gdm c6 chat dinh, chét bit kin, tdc nhan phu, tac nhan gén, keo
dan dién va tuong tw. Ngoai ra, cac linh vgc ma ché phém déng ran dugc dang cation
theo sang ché ¢o thé duoc ing dung khong bi gidi han, va vi du vé ching gém co linh
vuc 0 to chéng han nhu bd chuyén mach, dén pha, cac bo phén bén trong dong co, cac
chi tiét dién, dong co truyén dong, bdn chira dau phanh; linh vuc man hinh phéng nhu
man hinh tinh thé 16ng, dién phéat quang hitu co, bang diéu khién cham, man hinh
plasma, thiét bi man hinh di-6t phat quang; linh vuc ghi chang han nhu dia video, CD,
DVD, MD, éng kinh cam bién, bo phén ngoai vi dia cing, va dia Blu-ray; cac linh vuc
vat liéu dién tr ching han nhu vat liéu han gin cho c4c linh kién dién tir, mach dién,
role dién, cong tac dién hodc chi tiét ban dan, keo dinh chét, chat két dinh dan dién, chét
két dinh din dién di hudng va chat két dinh giita cac 16p dung cho nén nhiéu 16p bao
gom nén nhiéu 16p; moédun camera nhu bd cam bién hinh anh CMOS; linh vyc pin, gom
pin Li, pin mangan, pin alkalin, pin gbc niken, pin nhién liéu, pin mat troi gbe silic, pin
mat tro1 nhay voi thudc nhudm, pin mat troi hitu co; linh vuc cic thanh ph?m quang
chang han nhu cac vat liéu sgi quang ngoai vi cong tic quang va ngoai vi bo ndi quang
trong hé truyén thong quang, cac b phan thu dong quang, cac bd phan mach quang, va
ngoai vi mach tich hop quang dién tu; thiét bi dau cubi di dong; linh vuc kién trac; linh

vuc hang khong va tuong tu.
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Ché pham déng rin dugc dang cation theo sang ché c6 do két dinh tuyét hao dbi
véi nhom dac, PPS va vit liéu tuong tu trong khi van duy tri dugc dic tinh dong ran
bing 4nh sang va dic tinh dong rén bing 4nh sang & nhiét d6 thip va do d6 c6 thé dwoc
dic biét wu tién st dung 1am chét két dinh 13p rdp cho cic modun linh kién dién va dién
tir, cac bd phan trong xe va tuong tw. Cac vi du vé cac mddun linh kién dién va dién tir
gdm c6 vo man hinh, vo may tinh c4 nhan, médun cam bién quang, vo thiét bi di dong,
vo HDD, m6édun camera, vo may chiéu, vo may doc dia CD va DVD, bd tan nhiét, role,
b6 nédi, vé modun va twong tu. Ngoai ra, cac vi du vé thiét bi trong xe gdm vo ECU,
mddun camera trong xe, modun cam bién trong xe (mddun rada trong xe, médun phu
kién trong xe va tuong tu), vo bo tu dién, modun cong suit, bd ndi, cudn danh lira va

tuong tu.
Vi du thwe hién sang ché

Duéi ddy, sang ché s& duge mo ta cu thé bang cach s dung cac vi du nhung sang
ché khong bi gidi han & céc vi du sau.

<Piéu ché ché phdm dong rin dugc dang cation>

-Vidu 1

Nhua epoxy loai bisphenol F thom, (al) (dugc san xuét béi Mitsubishi Chemical
Corporation, jER 807ST) (20 phan khéi luong) 1a thinh phan (A),

Nhua epoxy loai bisphenol A-dugc hydro héa (bl) (duoc san xut béi Mitsubishi
Chemical Corporation, jJER YX-8000) (50 phén khéi lwong) va
3' 4'-epoxyxyclohexylmetyl 3,4-epoxyxyclohexancarboxylat (b2) (dugc san xuét boi

Daicel Corporation, CELLOXIDE 2021P) (30 phan khéi Iwgng) 1a thanh phan (B),
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4-metylphenyl-4-(1-metyletyl)phenyliodoni-tetrakis(pentaflophenyl)borat (c1)

(duoc san xudt béi Rhodia, Bluesil PI-2074) (3 phén khdi lugng) 13 thanh phan (C),

chit khoi mao phan tmg polyme hoéa cation bang nhiét (d1) chira mubi gdm
cation amoni bac bdn va anion borat (dugc san xuét boi King Industries, Inc., K-PURE

CXC-1821) (2 phéan khéi luong) 14 thanh phén (D),

polycaprolacton triol (e1) c6 ba nhém hydroxyl va trong lugng phén tir 1a 550
(duoc san xudt boi Daicel Corporation, PLACCEL 305) (25 phan khéi lugng) 14 thanh
phan (E) va

3-glyxidoxypropyltrimetoxysilan (2 phén khéi lugng) 1a chét ngiu hop silan

duoc bd sung va tron cting nhau bang may tron xoay trong 60 phut & nhiét do
binh thudng (25°C) trong diéu kién che sang, do d6 thu dugc ché phdm dong ran duoc
dang cation cua vi du 1.

-Vidu2

Ché pham dong ran dugc dang cation cua vi du 2 dugc didu ché va thu duoc bang
cach tuong tu nhu vi du 1 ngoai tru; trong vi du 1, lugng cua thanh phan (al) dugc thay
dbi tir 20 phan khéi luong thanh 50 phin khéi luong, thanh phan (b1) khéng dugc st
dung, va luong cua thanh phan (b2) dugc thay dbi tir 30 phan khdi lugng thanh 50 phan
khéi luong.

-Vidu3

Ché phém dong ran duoc dang cation cua vi du 3 dugc diéu ché va thu duoc béng

cach twong tu nhu vi du 1 ngoai trtr, trong vi du 1, lwgng cta thanh phan (b1) duge thay
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ddi tr 50 phan khéi lvong thanh 80 phin khéi lwgng va thanh phan (b2) khong duoc st

dung.
Vidu so sanh 1
Ché phém déng ran duoc dang cation cua vi du so sénh 1 dugc diéu ché va thu

dugc béng cach twong tu nhu vi du 1 ngoai tru, trong vi du 1, thanh phén (al) duoc loai

ra va luong cua (b1) dwoc thay ddi tir 50 phin khéi lugng thanh 70 phan khéi lugng.
Vi du so sanh 2
Ché pham dong ran dwoc dang cation cua vi du so sanh 2 dwgc diéu ché va thu

duoc béng cach twong tw nhu vi du 1 ngoai trir, trong vi du 1, thanh phén (el) duoc

duoc loai ra.
Vi du so sanh 3

Ché phém déng ran duoc dang cation cua vi du so sanh 3 dugc diéu ché va thu
dugc béng cach twong tu nhu vi du 1 ngoai trtr, trong vi du 1, luong cta thanh phén (el)
dugc thay ddi tir 25 phan khdi lwvong thanh 10 phan khéi luong.

Vi du so sanh 4

Ché phém déng ran duoc dang cation cua vi du so sanh 4 duoc diéu ché va thu
duge bang cach tuong tu nhu vi du 1 ngoai trur, trong vi du 1, thanh phan (el) duoc thay
d6i thanh polycaprolacton polyol c6 hai nhém hydroxyl va trong luong phan tir 1a 500
(e'l) (duoc san xuat boi Daicel Corporation, PLACCEL 205).

Vi du so sanh 5

Ché pham déng ran dugc dang cation cua vi du so sanh 5 duogc di€u ché va thu

duoc bang cach tuong tw nhu vi du 1 ngoai trw, trong vi du 1, thanh phan (el) duoc thay
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d6i thanh polycaprolacton polyol c6 ba nhém hydroxyl va trong lugng phén tir 1a 2000

(¢'2) (dwoc san xuat boi Daicel Corporation, PLACCEL 320).
Vidusosanh 6

Ché phém dong ran duogc dang cation cua vi du so sanh 6 dugc diéu ché va thu
duoc béng cach twong tu nhu vi du 1 ngoai trir, trong vi du 1, thanh phﬁn (d1) duoc loai

ra.
<Thit nghiém vé ddc tinh dong ran bang anh sang>

Ché pham déng ran duoc dang cation (0,01 g) dugc bd sung nhé giot 1én miu thir
bing thity tinh rong 25mm, dail00 mm va day 5Smm. Sau d6, ché phim dong ran duoc
dang cation duoc chiéu cac tia ning lugng hoat héa & cudng d 4anh sang tich hop 1a
3000 mJ/cm? bing thiét bi chiéu tia cuc tim (dugc san xuat bosi Jatec Co., Ltd., Model
s6: JUL-M-433AN-05, budc song tia cuc tim: 365nm), do d6 thu dugc mau thu. Tiép
theo, mot que thiy tinh cé dau nhon duoc dua vao tiép xtc voi mau thi nghiém, va dic
tinh dong rén cta ché pham dong rén dugc dang cation duge danh gia dua trén cac tiéu
chi sau day. Khi duoc danh gid 1a o theo tiéu chi sau, dic tinh déng rn c6 thé duoc cho
14 tot.

[Tiéu chi danh gid]

O Khong c6 gi dinh trén que.

X C6 dinh mdt chut trén que.

<Thir nghiém vé dic tinh déng rin & nhiét 4o thap>

M3i ché phdm déng ran duge dang cation (0,1g) dugc bd sung nho giot vao dia

néng dit ¢ nhiét d6 100°C, sau 30 phut, mot que thuy tinh cd d4u nhon dugc dua vao
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tiép xc v&i san phim déng ran, va dic tinh dong rén ciia ché phim dugc dénh gia dua
trén cac tiéu chi sau day. Khi dugc danh gia la o theo ti€u chi sau, déc tinh dong rin &
nhiét d6 thap c6 thé dugc coi 14 tét.

[Tiéu chi dénh gid]

O Khong c6 gi dinh trén que.

X Co dinh mot chut trén que.

<Thir nghiém vé& d6 bén dinh khi cit kéo ddi véi nhom duc>

M&i ché phém dong ran duoc dang cation cta cic vi du va céc vi dy so sanh dugc
phét 1én mAu thr bang nhom dac ADCI2 rong 25mm, dai 100mm va day 1mm. Sau do,
mot mau thir bﬁng nhém duc ADC12 khac duoc dinh sao cho tao ra bé mat dugc phu
chdng c6 kich ¢& 13 25 mm x 10 mm va duoc c6 dinh bang kep. Sau d6, ché pham déng
rén duoc dang cation dwoc dong rin trong 16 sy khong khi néng dit & 120°C trong 60
phut, do d6 thu dugce mau thir. Sau d6, dd bén dinh khi cit kéo (don vi: MPa) dugc do
bing may thir kéo van nang (téc d6 kéo: 50 mm/phut) sir dung mau thir theo JIS K 6850:
1999. V& do bén dinh khi cét kéo, gid tri tai thoi diém cudng d6 16n nhét dugc st dung.
Dé st dung ché phdm déng ran duge dang cation theo sang ché 1am chét két dinh lip rap
cho cac modun cua linh kién dién va dién tr, bd phéan trong xe va tuong tu, do bén dinh

khi cét kéo duoc uu tién 1a 5,0 MPa hoidc hon.
<Thtt nghiém d6 bén dinh khi cit kéo déi véi polyphenylen sulfua (PPS)>

M>i trong sb cac ché pham dong ran duoc dang cation cta cac vi du va cac vi du
so sanh dugc ng dung cho mau thir PPS rong 25mm, dai 100mm va day Imm. Sau do,

mot mau thir PPS khac dugc dinh sao cho tao ra bé mit duoc pha chéng co kich co 1a
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25mm x 10mm va duge cb dinh bing kep. Sau d6, ché pham dong ran dugc dang cation
dwoc dong ran trong 10 siy khong khi néng dit & 120°C trong 60 phut, do d6 thu duoc
mau thir. Sau d6, @ bén dinh khi cit kéo (don vi: MPa) dwoc do bing mdy thir kéo van
ning (tbc do kéo: 50 mm/phit) sit dung mAu thir theo JIS K 6850: 1999. V& do bén dinh
khi cét kéo, gi4 tri tai thoi diém cuong do 16n nhét dugc sir dung. Dé sit dung ché phdm
dong rén dugc dang cation theo sang ché 1am chét két dinh lap rap cho cac mddun cua
linh kién dién va dién tir, bo phéan trong xe va tuong tu, o bén dinh khi cit kéo duoc uu

tién 1a 5,0 MPa hoac hon.

Két qua cta cac thir nghiém dugc mod ta ¢ trén duoc tom tat trong bang 1. "-"

trong bang 1 chi ra rang gia tri twong tmg khong duoc do.

Bang 1
Do bén dinh khi | D6 bén dinh khi
, , , . bac tinh dong bac tinh
cat kéo do1 voi cat kéo doi1 voi o ,
ran bang anh dong ran ¢
nhom dtc PPS _ ,
sang nhiét do thap
(MPa) (MPa)
Vidul 5,66 5,42 O 0
Vidu?2 10,11 5,96 0 O
Vidu3 16,73 5,19 0 0]
Vidu so
5,52 4,30 0 o
sanh 1
Vidu so
2,46 4,23 O 0
sanh 2 :
Vidu so
3,65 3,80 0O O
sanh 3
Vidu so
1,86 - O Q)
sanh 4
Vidu so 3,38 - . 0) 0)

-31-



41311

sanh 5
Vidu so
sanh 6

Nhu 3 rang tir bang 1, thdy rang cac ché phdm dong ran duge dang cation ctia
cac vi du tr 1 dén 3 c6 dd két dinh tuyét hao d6i v6i nhém duc, PPS va vat liéu twong tu
trong khi van duy tri dugc ddc tinh dong rin bing anh sang va dic tinh déng rin & nhiét

d6 thap.

Vi du so sanh 1 1a ché phém déng rin dugc dang cation ma khong chta thanh
phan (A) theo sang ché, va thiy ring d6 két dinh d6i voi PPS 1a kém. Ngoai ra, vi du so
sanh 2 14 ché pham dong ran duoc dang cation ma khong chira thanh phan (E) theo sing
ché, va thdy ring d6 két dinh ddi véi nhom dic va PPS 13 kém. Ngoai ra, vi du so sanh 3
1a ché phdm dong ran dugc dang cation ma thanh phin (E) theo sang ché dugc thém vao
v6i mot lugng khong nam trong pham vi dinh trude, va thiy rang do két dinh vao nhom
dtc va PPS 1a kém. Ngoai ra, cac vi du so sanh 4 va 5 1a cac ché phdm dong ran dugc
dang cation trong d6 str dung polyol khong phai 1a thanh phan (E) theo séng ché, thy
rang do két dinh déi véi nhom duc 1a kém. Vi du so sanh 6 1a ché phém doéng ran duogc
dang cation khong chira thanh phan (D) theo sang ché, va két qua thir nghiém viéc dong
rdn ¢ nhiét do thap dat dugc 1a kém.

Kha nang ung dung trong cong nghiép

Ché pham dong ran duoc dang cation theo sing ché c6 do két dinh tuyét ho dbi
v&i nhom duc, PPS va vat liéu tuong tu trong khi van duy tri dugc dic tinh dong ran
bing 4nh sang va dic tinh déng rén & nhiét do thdp va vi vay cé thé ing dung rong rai
trong nhiéu linh vuc chéng han nhu muc dich dinh két cac bd phan mddun cua linh kién

dién va dién ti, diéu ndy 1am cho sang ché c6 kha nang tmg dung trong cong nghiép.
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Pon sang ché niay dugc ndp trén co sé don ding ky sang ché Nhat sb
2019-223752, ndp ngiy 11 thang 12 ndm 2019, va cac ndi dung duoc boc 10 cua no

dugc dua hoan toan vao ban md ta nay bang cach vién dan.
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YEU CAU BAO HQ
1. Ché pham déng rin dugc dang cation gdm c6 cac thanh phan tir (A) dén (E) sau day,
trong d6 thanh phan (E) dugc chira véi lugng tir 12 dén 100 phan khéi luong so voi

phan 100 phan khéi luong clia tong lwong cla thanh phan (A) va thanh phan (B):
Thanh phén (A): nhya epoxy thom;

Thanh phan (B): it nhat mot trong s6 nhua epoxy dugc hydro héa (B1) va nhya

epoxy vong béo (B2);
Thanh phan (C): chat khoi mao phan g polyme hoa cation bang 4nh sang;
Thanh phan (D): chat khoi mao phan tmg polyme héa cation bang nhiét; va

Thanh phan (E): polycaprolacton polyol c6 ba hodc nhiéu hon ba nhém hydroxyl

va trong lugng phan tir bang 1700 hozc nhé hon.
2. Ché phdm déng ran dugc dang cation theo diém 1,

trong d6 thanh phan (B) dugc chtra véi lugng tir 10 dén 80 phan khéi lwong so
v6i 100 phan khéi luong ctia téng luong clia thanh phan (A) va thanh phan (B).
3. Ché phdm déng ran dwgc dang cation theo diém 1 hoic 2,

trong dé thanh ph?m (D) la it nhét mét loai duoc chon tir nhém gém c6 chét khoi
mao phan ung polyme hoa cation bang nhiét gdc sulfoni thom, chét khoi mao phén tmg
polyme hoa cation bang nhiét gbc iodoni thom va chit khoi mao phan tng polyme hoa
cation bing nhiét chira mudi amin.

4. Ché pham dong ran dugc dang cation theo diém bat ky trong sé cac diém tir 1 dén 3,
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trong d6 thanh phan (D) 14 chét khoi mao phan tmg polyme héa cation bang nhiét

chira muo6i ¢6 cation amoni bac bon.
5. Ché pham dong ran dugc dang cation theo di€m bat ky trong so cac diém tur 1 dén 4,

trong d6 thanh phan (C) gém c6 it nhat mot loai mudi trong s6 mudi iodoni thom

va mudi sulfoni thom.
6. Ché pham déng rin dugc dang cation theo diém bét ky trong s cac diém tir 1 dén 5,

trong d6 thanh phén (A) gém ¢6 it nhat mot loai dwoc chon tir nhém gdm c6 nhya
epoxy loai bisphenol A thom, nhya epoxy loai bisphenol F thom, va nhwa epoxy loai

bisphenol E thom.
7. Ché phim déng rén duoc dang cation theo diém bt k¥ trong s6 cac diém tir 1 dén 6,

trong d6 thanh phan (B) chi bao gdm mot loai bat ky trong sb nhua epoxy duoc

hydro héa (B1) va nhya epoxy vong béo (B2).
8. Ché pham déng ran duoc dang cation theo diém bét ky trong s6 cac diém tir 1 dén 6,

trong d6 thanh phan (B) gdm c¢6 nhya epoxy dugc hydro héa (B1) va nhua epoxy

vong béo (B2).

9. Ché pham dong ran dugc dang cation theo diém bat ky trong sb cac diém tir 1 dén 8,

dugce sir dung trong chat két dinh.

10. Ché phdm dong ran dugc dang cation theo diém bt ky trong sb cac diém tir 1 dén 9,

duoc st dung trong chét két dinh dung cho mit dinh bang nhom dic hoic PPS.

11. San pham déng ran cia ché pham déng rén duoc dang cation theo diém bét ky trong

sO cac diém tu 1 dén 10.
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12. Vat néi lién duge tao ra nho sy dinh két ciia mit dinh bang cach sir dung ché pham

dong rin dugc dang cation theo diém bt ky trong s6 cc diém tir 1 dén 10.
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