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ABSTRACT

The influence of the chemical structure of the oils on the photocrosslinking of the
photocrosslinkable systems on the base of the epoxy resin modified by tung oil (ETT39), linseed
oil (EL39), soya-bean oil (ED39), rubber seed oil (EHCS39) and biscycloaliphatic diepoxy
monome Cyracure 6105 (6105), triarylsulfonium salt (TAS) or hexanendiol diacrylate (HDDA),
1.184 have been studied. It was determined that under exposure to the 250 mW/cnm? UV lamp the
fastest and highest decay of the TAS was observed in the cationic photopolymerisation system
ETT39-6105-TAS. Although the convertion rate of total epoxy groups in the photocrosslinkable
systems at the beginning of the photocrosslinking was affected by the type of the oil in the
modified resin and arranged in the order: EHCS 39 > ED 39 > EL 39 > ETT 39, the final
conversion of total epoxy groups in the systems containing ETT 39 and EL 39 was higher than in
systems with ED 39 and EHCS 39. The photocrosslinking of the photocrosslinkable systems on
the base of the vegetable oils modified epoxy resin and HDDA, 1.184 was followed by the
decrease of the total and HDDA acrylate double bonds. The influence of the type of the oil in the

modified resin on the conversion of the double bonds in the systems was also investigated.

- MO PAU

Mot s6 két qua nghién citu téng hgp va khau
mach nhua epoxy bién tinh ddu trdu, diu dau
bing phuong phdp nhiét, phuong phip quang
héa ctia Phong Vat liéu cao su va Dau nhua
thién nhién, Vién Ky thuat nhiét déi da duoc
thong béo [1 - 7].

Bai bdo nay trinh bay két qua nghién ctu anh
hudng clia ciu tao héa hoc dau thuc vat dung dé
bién tinh nhya epoxy dén phan ting khau mach
quang clia mot s6 hé trén co s& san pham bién tinh
va monome epoxy loai Cyracure 6105, chat khoi
mao quang cation triarylsunfoni hay hexandiol
diacrylate HDDA va chit khoi mao quang theo co

ché& goc tu do —1.184.

I - THUC NGHIEM

1. Nguyén liéu va hoa chat

- Nhua epoxy bién tinh ddu trdu (ETT39),
nhua epoxy bién tinh diu lanh (EL39), nhua
epoxy bién tinh dau dau (ED39), nhua epoxy
bién tinh dau hat cao su (EHCS 39) dugc diéu
ch€ tai Vién Ky thuat Nhiét d6i, c6 ham lugng
dau trong nhua 39%, ham lugng nhém epoxy =
2,4 mol/kg.

- Monome biscycloaliphatic diepoxy (BCDE
hay monome 6105): loai Cyracure 6105 ctla
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hang UCB, c6 khéi lugng phan tir 252, ham
luong nhém epoxy= 7,9 mol/kg.

- Chat khoi mao quang-mudi triarylsunfoni
(TAS) : Cyracure UVI — 6990 ctia hang Ciba.

- Monome hexandiol diacrylat (HDDA): loai
tinh khiét héa hoc ctia hang UCB Chemical, Bi.

- Chat khoi mao quang dang goc Irgacure
184 (I-184): loai tinh khiét héa hoc clia hang

Ciba.

- Clorofom CHCl,: loai tinh khiét hod hoc
ctia Ba Lan.

2. Tao hé khau mach quang

Hé khau mach quang duoc tao bang cch tron
déu céc hop phan: nhua epoxy bién tinh dau thuc
vat, monome 6105 hoac HDDA va chit khoi mao
quang TAS hoac 1.184 theo ti & khoi lugng t6i uu
da dugc nghién cttu, lua chon [4, 5].

Thanh phan
Méu Hé khau mach quang Nhua epoxy bié:n tinh ddu 6105 TAS
thuc vat
1 ETT 39/6105/TAS 50 50 5
2 EL 39/6105/TAS 50 50 5
3 ED 39/6105/TAS 50 50 5
4 EHCS 39/6105/TAS 50 50 5
5 ETT 39/HDDA/I-184 50 50 3
6 EL 39/ HDDA/I-184 50 50 3
7 ED 39/ HDDA/I-184 50 50 3
8 EHCS 39/ HDDA/I-184 50 50 3
3. Khau mach quang I - KET QUA VA THAO LUAN

M4u khau mach quang dugc tao mang cé do
day 20 pm trén vién KBr va dugc chi€u dudi den
tt ngoai cuong do 250 mW/cm® trén mdy
FUSION UV model F 300S (My) tai Vién Ky
thuat Nhiét d6i (Vién KTND), Vién Khoa hoc
va Cong nghé Viét Nam (Vién KH&CNVN).

4. Phuong phap phan tich

Phan tich hong ngoai duoc thuc hién trén
mdy FT-IR NEXUS 670 NICOLET (My) tai
Viéen KTND, Vién KH&CNVN. Bién déi cic
nhém dinh chic cua hé khau mach quang trong
thoi gian chiéu tia ti ngoai dugc xdc dinh dua
vao su thay déi cudong do hap thu dic trung clia
chiing trén phdé hoéng ngoai. Cic bién déi nay
con duoc xdc dinh dinh lugng theo phuong phap
noi chudn dua vao hap thu ctia nhém cacbonyl &
1730 cm™ khong thay déi trong qu4 trinh chiéu
tia t ngoai.
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Qu4 trinh khau mach quang ctia hé nghién
ctiu dugc khdo sit dua vao bién déi nhém dinh
chic cta mang trong qud trinh chiéu tia to
ngoai.

1. Khau mach theo phuong phap trung hop
cation

Nghién cttu phé héng ngoai clia cic miu 1-
4 trude va sau khi chi€u tia tir ngoai c6 thé thay
cuong do cta hap thu dac trung cho chat khoi
mao quang TAS tai 1798 cm™'; nhém epoxy clia
nhua epoxy bién tinh dau thuc vat (ETT39, EL
39, ED 39, EHCS 39) tai 914 cm™ va nhém
epoxy clia monome 6105 tai 790 cm™ giam
manh. Trong khi d6 cudng d6 hap thu dac trung
cho dao dong hod tri cia nhém cacbonyl & 1730
cm™ hodc vong benzen & 1510 cm™ khong thay
déi.

Dung phuong phap noi chuin da xdc dinh
dugc su bién déi dinh lugng chit khoi mao



quang TAS, nhém epoxy cta nhua epoxy bién  quang TAS, nhém epoxy ctia nhua epoxy bién
tinh dau thuc vat va 6105 theo su bién déi cuong  tinh dau thuc vat va 6105 trong cdc mau 1 - 4 khi
do hép thu dac trung & 1798 cm™, 914 cm™ va  chiéu tia tir ngoai mang day 20 pum duoc trinh
790 cm’. Bién d6i ham luong chat khoi mao  bay trén hinh 1 - 3.
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Hinh 2: Bién d6i ham luong nhém epoxy nhua epoxy bién tinh ddu thuc vat trong qua trinh chiéu tia
tl ngoai

Tu hinh 1 ¢6 thé thdy ham luong TAS trong  clia phéan ting, dat cic do chuyén hod tuong ting
cdc mau 1- 4 déu giam nhanh trong 3,6 giay ddu  75% (méau 1), 65% - 67% (mau 2 - 4). Sau do,
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chuyén hod TAS cham dén va hiu nhu bién déi
khong dédng ké sau 24 giay, dat cdc gia tri
chuyén hoa TAS tuong tng 79% (mau 1), 70%
dén 74% (mau 2 - 4).

Do khédc nhau vé ban chat héa hoc ciing nhu
ham lugng céc axit béo nén dau thuc vat va do
d6 nhua epoxy bién tinh dau c6 cac lién két doi
khac nhau vé lugng va chat. Rat c6 thé chat khoi
mao quang TAS tuong hgp véi ETT 39 t6t hon
so v6i cdc nhua epoxy bién tinh dau thuc vat
khéc vi ca TAS va ETT 39 déu c6 nhiéu lién két
doi lién hop trong phan tr. Nho vay, trong hé

duogc chiéu tia tir ngoai.

Tir hinh 2 ¢6 thé thay nhém epoxy cla tat ca
4 miu nhua epoxy bién tinh dau thuc vat chuyén
héa nhanh trong 3,6 giay chi€u va sau 12 giay
chiéu thi chuyén héa cham dian va hiu nhu
khong déi. Toc do chuyén héa nhém epoxy clia
céc nhua c6 thé sip xép theo thit tu sau: ETT39
< EL 39 < ED 39 < EHCS 39. Tuy nhién chuyén
héa nhém cac epoxy cua nhua ETT 39 va EL 39
nhiéu nhat, dat céc gid tri tuong ing 85% - 86%
sau 24 giay chiéu. Chuyén héa nhém epoxy clia
nhua ED39 va EHCS 39 giam it va dat cdc gia

ETT 39—6105-TAS chat khoi mao quang TAS tri 75% - 80% sau 24 giay chiéu.
chuyén héa nhanh va nhiéu nhit khi hé
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Thoi gian chiéu, sec

Mau :

¢ 1, m2: A 3 X 4

Hinh 3: Bién d6i ham lugng nhém epoxy clia monome Cyracure 6105
trong mau 1-4 khi chiéu tia tir ngoai

Chuyén hod nhém epoxy clia monome
Cyracure 6105 trong cdc mau 1 - 4 khi chiéu tia
tt ngoai duoc trinh bay trén hinh 3, do chuyén
héa trong cac miu 1 - 4 la tuong duong nhau,
giam manh trong khoang 2,4 giay dau cta phan
ing v6i miic chuyén hod 92%. Sau do, bién d6i
cham dan va hiu nhu khong thay déi, dat gid tri
chuyén hod 95% sau 24 giay chiéu.

430

Du6i tic dong cula tia to ngoai, TAS phan
huy tao ra cac goc tu do va proton trong hé. Cac
proton khoi mao phan tng tring hop cation cta
céc nhém epoxy. Cac goc tu do ciing ¢6 thé khoi
mao phan tng trung hop theo co ché€ goc tu do
céc lién két doi. Do dic diém ciu tao phan tt,
kha nang tring hop theo co ché goc tu do cta
céc dau c6 thé sip xép theo thi tu: ddu trdu >



dau lanh > diu dau > dau hat cao su. C6 nghia
la trong cdc hé nghién ctu, kha nang tham gia
phan tng trung hop theo co ché gbc tu do cla
ETT39 > EL 39 > ED 39 > EHCS 39. Xay ra
doéng thoi véi phan dng triing hop cation, phan
tng theo co ch& goc tu do xay ra cang dé dang
cdc phan ti nhua epoxy bién tinh diu cang giam
nhanh d¢ linh dong. Day 1a 1y do 1am cho toc do
chuyén héa nhém epoxy ctia EHCS 39 > ED 39
> EL 39 > ETT 39. Tuy nhién khi hé¢ da khau
mach méot mic do nao ddy, do linh dong trong
cdc hé khong khiac nhau nhiéu. Lic nay kha
nang tuong hop ctia TAS véi nhua epoxy bién
tinh dau s€ trd nén quan trong hon. Nhua cé
tuong hgp t6t hon véi TAS s& chuyén héa ti€p va
dat gia tri chuyén héa cuéi cing cao hon. D6 1a
nguyén nhan 1am chuyén héa cudi cung cta
nhém epoxy trong ETT 39 va EL 39 cao hon so
v6i ED 39 va EHCS 39. Do 6105 ¢6 khoi lugng
phan tir thap, c6 do linh dong cao nén khong bi
anh hudng dang ké boi cdc yéu t6 néu trén.

2. Khau mach theo phuong phap triing hop goc

Nghién cttu phé hong ngoai clia cdc méu 5 -
8 trudc va sau khi chi€u tia tlr ngoai c6 thé thay
cuong do cua hap thu dac trung cho lién két doi
ctia nhya epoxy bién tinh dau thuc vat (ETT39,
EL 39, ED 39, EHCS 39) tai 3010 cm™ va lién
két doi clia monome acrylat tai 810 cm™ gidm
manh. Trong khi d6 cuong d6 hap thu dac trung
cho dao dong hod tri cia nhém cacbonyl & 1730
cm’' hodc vong benzen & 1510 cm™ khong thay
doi.

Dung phuong phép noi chuin da xdc dinh
dugc su bién déi dinh luong téng lién két doi
trong hé va lién két doi clia monome acrylat theo
su bién déi cuong do hap thu dic trung & 985
cm’ va 810 cm™. Bién déi ham lugng lién két doi
trong hé va lién két doi cua monome acrylat
trong hé M5 — MBS khi chiéu tia tir ngoai mang
day 20 um dugc trinh bay trén hinh 4 va 5.
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Thoi gian chiéu, sec
Miu: @ 5,86, A7, X 8
Hinh 4. Bién déi ham lugng lién két doi ctia hé khau mach quang
trong mau 5- 8 khi chiéu tia tir ngoai

Tu hinh 4 ¢6 thé thdy lién két doi trong hé
cla tit ca 4 miu nhua epoxy bién tinh dau thuc
vat chuyén héa nhanh trong 3,6 giay chi€u va
sau 12 giay chiéu thi chuyén héa cham dan va
hau nhu khong déi. Ham luong lién két doi

trong ca 4 mau dat do chuyén hod tir 85% dén
90% sau 24 giay chiéu.

Su bién d6i ham luong lién két doi cua
monome acrylat cling c6 quy luat tuong tu (hinh
5), sau 24 giay chi€u do chuyén héa clia 4 miu
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deu dat 95% - 97%.
Cic két qua trinh bay & hinh 4 va 5 lai mot lan
nita khing dinh 4nh hudng ctia ham Iugng va hoat

tinh céc lién két doi trén mach dau dén phan tng
khau mach.
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Thoi gian chiéu, sec

Miu: @ 5; m6; A7, X 8
Hinh 5: Bién d6i ham luong lién két doi monome acrylat
trong mau 5- 8 khi chiéu tia tir ngoai

IV - KET LUAN

1. Da nghién ctu anh hudng cua cau tao héa
hoc mot s6 loai dau thuc vat dén phan dng khau
mach quang héa cdc hé¢ khau mach quang trén
co s& nhua epoxy bién tinh dau trdu, dau lanh,
dau dau, dau hat cao su.

2. Trong qud trinh khau mach quang héa
clia cac hé¢ khau mach quang trén co s& nhua
epoxy bién tinh dau thuc vat — monome 6105
— TAS, chit khoi mao quang TAS chuyén héa
nhanh nhit va nhiéu nhét trong hé c6 nhua
epoxy bién tinh dau trau. Nhém epoxy trong hé
c6 nhua epoxy bién tinh dau tridu va diu lanh
chuyén héa nhiéu hon so véi hé c6 nhua epoxy
bién tinh dau dau va dau hat cao su.

3. Trong qua trinh khau mach quang hda
clia cac hé trén co s& nhua epoxy bién tinh dau
thuc vat — HDDA — 1.184, chuyén héa lién két
doi acrylat cia HDDA c6 thé sap xép theo thit tu
ETT39 > EL39 > ED39 > EHCS39.
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Loi cam on: Tdp thé tdc gid chan thanh cdm on
Chuong trinh nghién citu co ban trong linh vuc
Khoa hoc Tu nhién da hé tro kinh phi dé hoan
thanh cong trinh nay.
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