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NGHIEN CUU PHAN UNG KHAU MACH QUANG HOA CUA
MOT SO HE KHAU MACH QUANG TREN CO SO GLYXYDYL ETE
CUA NHUA O-CREZOLFOMANDEHYT
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KHAU MACH QUANG HOA CUA HE CG-BCDE-TAS
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ABSTRACT

The influence of the content of cationic photoinitiator-triarylsulfonium salt (TAS) on the
photocrosslinking of the systems containing glyxydyl ete of o-crezolformaldehyde resine (CG),
biscycloaliphatic diepoxy monome (BCDE) with the mass ratio CG/IBCDE = 111 has been studied.
The study of the photopolymerization of the epoxy group in the 20 pm thickness film of the system
by IR - Spectroscopy in the presence of TAS in the range from 1% to 7% of the total muss of the
CG and BCDE showed the fustest convertion rate of the TAS and epoxy groups at the content of
TAS 5%, leading to the final convertion of TAS, epoxy groups of BCDE and the total epoxy groups
of CG and BCDE 99%, 98% and 82% respectively after exposure under 250 mWicni® intensity

UV - lamp.

I-MO DAU

Do cé nhiéu wu diém néi bat, viéc ché tao
cdc 16p phu bao vé, trang tri biang phuong phéap
quang héa dang c6 t6c do phat trién nhanh va
ing dung trong nhiéu linh vuc ky thuat, doi
song [1, 2]. Trong d6, khau mach quang hdéa céc
hop chat chita nhém epoxy ¢6 hiéu qua cao, tao
mang déng ran chét lugng t6t dang thu hit su
quan tam chd y cua nhiéu nha nghién ctu [3, 4].

Nhya epoxy novolac sau khi déng ran cé
nhiéu tinh nang quy, ¢6 do bén héa chat, bén
nhiét cao [5]. Tuy nhién, cdc két qua nghién ciu
khau mach quang héa nhua epoxy novolac va
tinh chat cua san pham con it duoc cong bo.

Phan iing khau mach quang héa cta hé khau
mach quang trén co s& nhua va monome chia
nhém epoxy, chat khoi mao quang cation chiu

anh hudng cla nhiéu yéu t6 nhu ban chat va ty
1é céc hop phén, chiéu day mang, cuong do bic
xa... [1 - 4,6 - 11]. Bai bao nay trinh bay két
qua nghién ctu anh hudng cua ham luong chat
khoi mao quang cation TAS dén qua trinh khau
mach clia hé khau mach quang trén co s&
glyxydyl ete clia nhua o-crezolfomandehyt,
bisxycloaliphatic diepoxy monome va chat khoi
mao quang cation - mudi triarylsunfoni.

II - THUC NGHIEM

1. Nguyeén liéu va héa chat

- Glyxydyl ete clia nhua o-crezolfomandehyt
(CG) cla hang Sigma-Aldrich, Bic, ham lugng
nhém epoxy 2,7 mol/kg.

- Monome bisxycloaliphatic diepoxy (BCDE
- loai Cyracure 6105 cua hiang UCB, ¢é ham
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luong nhém epoxy = 7,9 mol/kg.

- Chat khoi mao quang cation: mudi
triarylsunfoni (TAS) - loai Cyracure UVI - 6974
cha hang Ciba.

- Clorofom - loai P ciia Ba Lan.

2. Tao hé khau mach quang

Hé khau mach quang dugc tao bang céch
tron déu cac t6 hop nhua CG v6i monome
BCDE va chat khoi mao quang cation TAS theo
ty 1¢ trong lugng CG/BCDE = 50/50, chia tir 1 -
7% TAS <o véi téng trong lugng cua CG va
BCDE.

3. Khau mach quang

Méu khau mach quang dugc tao mang cé do
day 20 um trén vién KBr, duge chi€u duéi den
tr ngoai cuong do 250 mW/cm® trén may
FUSION UV model F 300S (My) tai Vién Ky
thuat nhiét déi (Vién KTND), Vién Khoa hoc va
Coéng nghé Viét Nam (Vién KH&CNVN).

4. Phan tich hong ngoai

Phan tich héng ngoai dugc thuc hién trén
may FT-IR NEXUS 670 NICOLET (My) tai
Vién KTND, Viéen KH&CNVN. Bién déi cic
nhém dinh chic cha hé khau mach quang trong
thoi gian chiéu tia tr ngoai duge xdc dinh dua
vio su thay déi cudng do hap thu dic trung cua
chiing trén phé héng ngoai. Cic bién déi nay
con duge xic dinh dinh luong theo phuong phép
noi chuén dua vao hap thu dic trung cta dao
dong héa tri clia 1ién két déi trong vong thom tai
1506 cm™', khéng thay déi trong qua trinh chiéu
tia tr ngoai.

III - KET QUA VA THAO LUAN

Nghién cttu phé héng ngoai clia mang trong
qua trinh chiéu tia t ngoai cho thdy céc hdp thu
dac trung cho lién két C-H no trong dai 2847 -
2935 cm™, 1470 - 1434 ¢cm™', 1393 - 1300 cm™
va hap thu dac trung cho dao dong héa tri cua
lién két doi trong vong thom tai 1506 cm™ ciing
nhu cudng do clia ching khong thay déi. Cudng
46 cac hédp thu c6 s6 séng 3475 cm™ va 1084
cm’! dic trung cho nhém hydroxyl va nhém ete
tang lén. Cac hap thu c¢é s6 séng 914, 790, 1798
cm’ dédc trung cho téng luong nhém epoxy clia
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CG va BCDE, nhém epoxy ciia BCDE va TAS
gidm rat manh. Vi vay, su thay déi cuong do cua
céc hdp thu nay di duoc khao sat bang phuong
phap noi chudn theo cudong do hap thu dac trung
cho dao dong héa tri clia lien két doi trong vong
thom tai 1506 cm™.

Bién déi ham lugng TAS trong cac hé co ty 1&
chat khoi mao khac nhau khi chiéu tia tir ngoai
mang ddy 20 um dugc trinh bay trén hinh 1.

Tir hinh 1 ¢6 thé thdy khi ham luong TAS
trong hé cé gia tri 1%, 3%, 4%, 5%, 7% luong
TAS con lai sau 18 giay chiéu tir ngoai tuong
tng 22%, 8%, 6%, 1%, 15% gia tri ban dau.

Bién déi tdng luong nhém epoxy cha nhua
CG va monome BCDE ciing nhu bién d6i ham
luong nhém epoxy ciua monome BCDE trong
cdc hé cé ty 1& chdt khoi mao khac nhau khi
chiéu tia tlr ngoai mang day 20 pm duoc trinh
bay trén hinh 2 va 3.

Tur hinh 2 c6 thé thdy khi ham luong TAS
thay déi tir 1% dén 7%, téng luong nhém epoxy
cta nhua CG va monome BCDE giam nhanh
trong khoang tir 0,3 - 1,2 gidy dau cta phan
ung, dat cac do chuyén hoa 22%, 38%, 42%,
54%, 30% tuong ung véi ham lugng TAS trong
hé 1%, 3%, 4%, 5%, 7%. Sau dé, chuyén hoa
nhém epoxy chim dan va hiu nhu bién déi
khong dang ké, dat cac gia tri 28%, 64%, 72%,
82%, 46% sau 18 gidy.

Chuyén hod nhém epoxy clia BCDE trong
qué trinh chi€u tia tr ngoai cling c6 quy luat
tuong tur nhu chuyén héa téng luong nhém
epoxy cua nhua CG va monome BCDE (hmh 3),
giam manh trong khoang 1,2 gidy dau cua phan
ng véi mic chuyén hod 64%, 76%, 82%, 86%,
66% khi ham luong TAS tuong ing 1%, 3%,
4%, 5%, 1%, bién d6i cham din va hiu nhu
khong thay déi, dat cac gia tri chuyén hoé 73%,
92%, 94%, 98%, 82% sau 3,6; 6; 12: 18 gidy
chiéu.

Cung v6i bién déi ham luo’no nhém epoxy,
mat d6 quang tai 1084 cm’ dac trung cho hdp
thu cua lién két ete C-O-C (hinh 4) va tai 3475
cm’ dac trung cho hdp thu cda lién két O-H
(hinh 5) tang lén 6 rét trong qua trinh chiéu tia
to ngoai.
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Hinh 1: Bién déi ham luong TAS trong qud trinh chiéu tia tir ngoai hé khau mach quang
CG-BCDE-TAS
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Hinh 2: Bién doi tong luong nhém epoxy ciia CG va BCDE trong qua trinh chi€u tia td ngoai hé
khau mach quang CG-BCDE-TAS
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Hinh 3: Bién déi ham luong nhém epoxy ctia BCDE trong qud trinh chiéu tia tir ngoai hé khau
mach quang CG-BCDE-TAS
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Hinh 4: Bién d6i ti s6 D1084 cm™'/D1506 cm™' trén phé héng ngoai clia hé khau mach quang
CG-BCDE-TAS trong qué trinh chiéu tia t ngoai

688



D3475 ecm™ / D1506 cm’™

0.8

0.6

0.4

02

0 S 10
Thoi gian chiéu, sec

15 20

Ham lugng TAS(%): ¢ 1; m3; a4; x5; *7
Hinh 5: Bién déi ti s6 D3475 cm™/D1506 cm™ trén phé héng ngoai ctia hé khau mach quang
CG-BCDE-TAS trong qud trinh chiéu tia tr ngoai

Nhiing két qua trinh bay trén cdc hinh 1 - 5
cho thdy hé v6i ham luong TAS 5% c6 chuyén
héa nhém epoxy cao, tao nén nhiéu lién két ete
va luong TAS du sau khi chiéu tia to ngoai
khong nhiéu. Két qua ndy duge giai thich bing
hiéu ung chén 4nh sang cla cdc phan tu trong
chdt khoi mao quang. Ham lugng chét khoi mao
tang thic ddy phéan ting trung hop quang do tiang
khd niang tao thanh proton dé khoi mao phan
tng nhung déng thdi ciing ting su che chan dnh
sdng tir ngoai lam giam t6¢c d6 phan quang cua
chat khoi mao. Su canh tranh cua hai xu thé nay
la nguyén nhan 1lam hé chita lam luong TAS ban
ddu 5% c6 chuyén hoa TAS, ciac nhém epoxy
nhanh va nhiéu nhat trong qud trinh chiéu tia t
ngoai.

IV - KET LUAN

Di khao sat qua trinh khau mach quang cla
mang trén co s& nhua epoxy novolac CG,
monome epoxy Cyracure BCDE, chat khoi mao
quang cation - mudi triarylsunfoni TAS véi ty 1&
chat khoi mao khdc nhau.

Did lya chon duge hé khau mach quang véi

ty 1& cac hop phdn CG/BCDE/TAS = 50/50/5 ¢6
téc do chuyén hod TAS, cdc nhém epoxy cao va
6 gia tri chuyén hod TAS cao nhdt, c6 chuyén
hoa nhém epoxy ctia BCDE va téng luong nhém
epoxy tuong tng 99%, 98% va 82% khi chiéu
tia to ngoai.

Loi cam on: Tdp thé tdc gid chan thank cdm on
chitong trinh nghién ciou co bdn trong linh v
Khoa hoc Tu nhién dd hé trg kinh phi dé hoan
thanh ¢éng trinh nay.
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