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ABSTRACT

The influence of some plasticizers such as cashew nut shell oil (CNSO), castor oil (CO),
epoxidized soyallbean oil (ESBO) and diocthylphtalat (DOP) on the photocrosslinking of the
photocrosslinkable systems on the base of glycydyl eter of olcrezolformaldehyde resin (CG),
Biscycloaliphatic diepoxy (BCDE) monomer, triarylsulfonium salt (TAS) have been studied. In the
systems, the content of the plasticizers were 15% of the total mass of CG, BCDE and the content
of TAS was 5% of the total mass of CG, BCDE, plasticizer. The mass ratio CG/BCDE was 60/40
and 40/60 for the systems containing CNSO, CO, DOP and ESBO respectively. During
photocrosslinking of the 20 um thickness film of the systems under 250 mW/cn?’® intensity UV
lamp, the fastest rate of conversion and the highest final conversion of TAS were observed in the
system without plasticizers, while the fastest rate of conversion and the highest final conversion of
epoxy groups were observed in the system with the presence of CO. The obtained results were
explained by the difference of the chemical structure of the plasticizers which influenced on the

polarity of the photocrosslinking systems.

- MO PAU

Két qua nghién ctu phan tng khau mach
quang cua cdc hé trén co s& glyxydyl ete cua
nhua o-crezolfomandehyt, bisxycloaliphatic
diepoxy monome va chét khoi mao quang cation
- mudi triarylsunfoni cho thdy mang khau mach
¢6 do cing tuong doi cao nhung do uén déo, do
bén va dap, do bén ép gidn, do bam dinh thap [1,
2]. Céc nhugc diém nay c6 thé dugc giai quyét
béing cdch dua chit hod déo thich hgp vao hé
khau mach quang [3 - 10]. Bai bdo nay trinh bay
nhitng két qua nghién ctu anh hudng cta cic
chat hoa déo dén phan tng khau mach quang
cta h¢ CG—BCDE TAS.
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Il - THUC NGHIEM

1. Nguyén liéu va hoéa chat

- Glyxydyl ete cua nhua o-crezolfomandehyt
(CG) cta hang Sigma - Aldrich, Dtc, ham lugng
nhém epoxy 2,7 mol/kg.

- Monome bisxycloaliphatic  diepoxy
(BCDE): str dung loai Cyracure 6105 cua hang
UCB, ¢6 ham lugng nhém epoxy = 7,9 mol/kg.

- Chat khoi mao quang cation: Mudi
triarylsunfoni (TAS), st dung loai Cyracure UVI
- 6974 cua hang Ciba.

- Cdc dau thyc vat: St dung dau ve (DV),
dau vo hat diéu (DD) ¢6 san trén thi truong. Dau



dau epoxy héa (DDE) dugc diéu ché tai Phong
Vat liéu cao su va DAu nhya thién nhién, Vién
K¥ thuat Nhiét dé6i, c6 ham lugng nhém epoxy 3
mol/mol dau.

- Dioctylphtalat (DOP): Loai thuong phim
ctia Han Quodc.

- Clorofom: Sir dung loai P ctia Ba Lan.
2. Tao hé khau mach quang

Heé khau mach quang dugc tao béng cach
tron déu t6 hgp nhua CG, monome BCDE véi
15% DV, DD, DDE hay DOP so véi tong trong
lugng cta CG va BCDE, 5% chét khoi mao
quang TAS so véi téng trong lugng cua CG,
BCDE va chit hoa déo. Trong ciac hé c6 DV,
DD, DOP ty 1é trong luong cua CG/BCDE =
60/40. Trong hé c6 DDE ty 1¢ trong lugng
CG/BCDE = 40/60.

3. Khau mach quang

M4u khau mach quang dugc tao mang c¢6 do
day 20 pum trén vién KBr, dugc chi€u dudi den
tr ngoai cudng do 250 mW/cm® trén mady
FUSION UV model F 300S (My) tai Vién Ky
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thuat Nhiét déi (Vién KTND), Vién Khoa hoc
va Cong nghé Viét Nam (Vién KH&CNVN).

4. Phan tich hong ngoai

Phan tich héng ngoai dugc thuc hién trén
mdy FT-IR NEXUS 670 NICOLET (M) tai
Vién KTND, Vién KH&CNVN. Bién déi céic
nhém epoxy cta BCDE, epoxy téng luong,
nhéom hydroxyl va nhém ete trong thoi gian
chiéu tia tir ngoai duoc xac dinh dua vao su thay
déi cudong do hap thu dic trung clia ching tai
céc s song tuong ting 790 cm™', 914 cm™, 3475
cm’ va 1084 cm™ trén phé héng ngoai. Cic
bién déi nay con dugc xdc dinh dinh luong bang
phuong phap noi chuin theo hép thu dic trung
cua lién két doi trong vong thom tai 1506 cm™,
khong thay déi trong qué trinh chiéu tia tir
ngoai.

11 - KET QUA VA THAO LUAN

Bién déi ham luong TAS trong hé CG va
BCDE véi céc chat hda déo khac nhau khi chiéu
tia tor ngoai mang day 20 wm duogc trinh bay trén
hinh 1.
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Thoi gian chié€u, sec
¢ DD; = DDE; A DV; # DOP; * Khong c6 chat héa déo

Hinh I: Bién doi ham lugng TAS trong qua trinh chiéu tia tir ngoai hé khau mach quang
CG-BCDE-Chét héa déo-TAS

Tur hinh 1 c6 thé thay hé khong c6 chét héa
déo c6 toc do chuyén hod va gi4 tri chuyén ho4

ham lugng TAS cao nhit, dat 96% sau 18 gidy
chi€u. Trong cdc hé chira chit hdéa déo ham
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lugng TAS ciing giam nhanh sau 1,2 giay chiéu
dat céc gié tri chuyén héa 72%, 73%, 74%, va
78%, sau d6 bién d6i cham dan va dat cdc gid tri
chuyén héa 75%, 76%, 78% va 78% tuong Gng
dai v6i cac hé chira DD, DV, DOP va DDE. C6
thé, c4c chat héa déo 1am gidm do phan cuc clia
hé, gay khé khan cho qua trinh phan quang, dan
dén bién déi ham Iuong TAS kém hon so véi
trong hé khong chira chat héa déo.

Bién déi téng luong nhém epoxy ctia nhua
CG, monome BCDE va bién déi ham lugng
nhém epoxy cta monome BCDE trong ciac hé

¢6 cdc chit héa déo khac nhau khi chiéu tia ti
ngoai mang day 20 um dugc trinh bay trén hinh
2va3.

Tir hinh 2 c6 thé thdy trong hé khéong cé
chat héa déo téng luong nhém epoxy clia CG va
BCDE bién déi cham nhat va dat do chuyén héa
thap hon so v6i cdc hé c6 chita chét hda déo. Sau
18 giay chiéu tia tir ngoai chuyén héa nhém
epoxy cta CG va BCDE trong cdc hé khong c6
chét héa déo, hé chita DD, DDE, DV, DOP dat
cdc gid tri chuyén héa twong ting 68%, 84%,
82%, 94% va 86%.
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Thoi gian chiéu, sec
¢ DD; = DDE; A DV; # DOP; * Khong c6 chat h6a déo
Hinh 2: Bién déi téng lugng nhém epoxy ctia CG va BCDE trong hé khau mach quang
trén co s& nhua CG va monome BCDE khi chiéu tia tir ngoai

Chuyén héa nhém epoxy ctia BCDE trong
qud trinh chiéu tia tir ngoai ciing ¢6 quy luat
tuong tu (hinh 3), giam manh trong 1,2 giay dau
ctia phan tng v6i mic chuyén héa 88%, 94%,
90%, 97%, 90% tuong tng véi cac hé khong cé
chat héa déo, hé chita DD, DDE, DV va DOP.
Sau 18 giay chi€u chuyén héa nhém epoxy cta
BCDE trong cac hé trén déu dat 95 - 99%.

Chuyén héa nhém epoxy ctia CG va BCDE
trong cdc hé c6 chia chit hda déo déu cao hon
so v6i hé khong cé chét héa déo. RS rang, céc
chat héa déo lam tang do linh dong cua hé khau
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mach quang va lam tang 1o rét chuyén héa ham
lugng nhém epoxy cta CG, BCDE so v6i hé
khong cé cac chat héa déo. Tuy nhién, cdc chat
héa déo c6 anh hudng khac nhau d6i v6i chuyén
héa nhém epoxy trong hé. O hé c¢6 DD va DOP
chuyén héa nhém epoxy ctia CG, BCDE kém
hon do vong thom trong dau dao va DOP c6 tac
dung chén anh sdng. 0 hé c6 DDE chuyén héa
nhém epoxy ctia CG, BCDE ciing kém hon so
vG6i 6 hé c¢6 DV vi DDE tham gia phan dng véi
cdc hop phan trong hé, 1am do linh dong cta hé
giam nhanh hon trong qua trinh khau mach
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Thoi gian chiéu, sec
¢ DD; = DDE; A DV; # DOP; * Khong c6 chat héa déo

Hinh 3: Bién d6i ham Iuong nhém epoxy ctia BCDE trong qu4 trinh chiéu tia tir ngoai hé
khau mach quang CG - BCDE - Chat héa déo - TAS
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Thoi gian chiéu, sec
¢ DD; = DDE; A DV; # DOP; * Khong c6 chat héa déo
Hinh 4: Bién doi ti s6 D1084 cm™'/D1506 cm™ trén phé hong ngoai clia hé
khau mach quang CG-BCDE-Chét h6a déo - TAS trong qua trinh chiéu tia tir ngoai

quang. mat do quang tai 1084 cm™ dac trung cho hap
Cung véi bién doi ham lugng nhém epoxy, thu cua lién két ete C—O—C (hinh 4) va tai
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3475 cm™ dac trung cho hdp thu cla lién két
O—H (hinh 5) tang lén 16 rét trong qud trinh
chiéu tia t&r ngoai. Quy luat hinh thanh lién két
ete va nhom hydroxyl trong cic hé nghién citu

phl hop véi céc két qua xé4c dinh chuyén hod
TAS va nhém epoxy trinh bay trén hinh 1, 2 va
3.
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Thoi gian chiéu, sec
« DD; = DDE; A DV; # DOP; * Khong c6 chat hda déo

Hinh 5: Bién déi ti s6 D3475 cm™'/D1506 cm™ trén phd hong ngoai clia hé
khau mach quang CG - BCDE - Chat héa déo - TAS trong qua trinh chiéu tia t&r ngoai

IV - KET LUAN

1. b3 khao sat qua trinh khau mach quang
clia mang trén co sd nhua epoxy novolac CG,
monome epoxy BCDE, chat khoi mao quang
cation - mudi triarylsunfoni TAS véi cac chét
hoa déo khéc nhau.

2. Céc chit héa déo lam tang do linh dong
ctia hé¢ khau mach quang va lam tang ro rét
chuyén héa nhém epoxy ctia CG, BCDE so véi
hé khong c6 cic chat héa déo.

3. Céc chat héa déo c6 anh hudng khac nhau
doi v6i chuyén héa nhém epoxy trong hé. Sau 1,2
giay chiéu tia tir ngoai chuyén héa nhém epoxy
ctia BCDE d6i véi céac hé khong c6 chat héa déo,
hé chita DOP, DDE, DD va DV lan lugt dat cdc
gia tri 88%, 90%, 90%, 94% va 97%.

Loi cam on: Tdp thé tdc gid chdan thanh cdm on
chuong trinh nghién citu co ban trong linh vuc
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Khoa hoc Ty nhién da hé tro kinh phi dé hoan
thanh cong trinh nay.
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