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NGHIEN CUU KHAU MACH QUANG HOA CUA HE KHAU MACH
QUANG TREN CO SG NHUA EPOXY BIEN TiNH DAU TRAU

Il - NGHIEN CUU @\NH HUBNG CUA TY LE NHUA ETT 39/MONOME BCDE VA CHIEU
DAY MANG DEN PHAN UNG KHAU MACH QUANG CUA HE ETT 39-BCDE-TAS
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LE XUAN HIEN, VU MINH HOANG, NGUYEN THI VIET TRIEU
Vién Ky thudt Nhiét déi, Vién Khoa hoe va Cong nghé Vier Nam

SUMMARY

The photopofymerization of epoxy group in the 20 pm thick film of the system containing 5%
trigrylsuffonium salt (TAS) and epoxy resin modified by tung oil (ETT39), monome epoxy
cyracure 0105 (BCDE) with differenr mass ratios ETT39/BCDE 10/90, 30170, 50150, 70/30 have
been studied. The fastest rate of the reaction was observed in the system with the weight ratio
ETT39/BCDE = 50/50 leading to epoxy conversion of the ETT39 and BCDE 82% and 98%
respectively after 8.4 seconds exposure under 250 mW/ien? intensity UV -lamp. The influence of
the film thickness studied in range from 10 g to 50 pm showed the decrease of the
photocrossiinking rate with the increase of the film thicknesy.

- MO DPAU

Nhua epoxy bién tinh ddu trau di duoc téng
hop tai phong Vit liéu Cao su va Dau nhua
Thién nhién,Vién K§ thuit Nhiét dgi. Cic két
qua nghién ctu qué trinh déng rin cua nhya
bién tinh & 155°C, déng rin bang phuong phap
quang hod theo co ché gdc, cation ¢ nhiét do
thudng va cdc tinh nang co ly, cich dién, bén
nhiét cia mang cho thdy mang déng ran cé cic
tinh niang co 1y, cdch dién va bén nhiét tot, c6
thé tmg dung trong mét s6 linh vue [1 - 4]. Mot
s két qua nghién ctru anh huong ctia ham lugng
chdt khoi mao quang dén qua trinh khau mach
quang hod theo co ché tring hop cation cua hé
khau mach quang trén co s nhua epoxy bién
tinh ddu trau (ETT 39), monome epoxy
Cyracure 6105 (BCDE), chat khoi mao quang-
mudi triarylsulfonium (TAS) di dugce thong bio
[4]. Bai bdo nay trinh bay anh huong cua ty 1é
ETT39/BCDE dén qua trinh phan ing.
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I1 - THUC NGHIEM

1. Nguyvén liéu va hoa chat

- Nhua epoxy bién tinh ddu triu sir dung
loai ETT39 dugc diéu ché tai Vién Ky thuat
Nhiét d6i c¢6 ham luong didu triu trong nhua
39%, ham luong nhém epoxy = 2.4 mol/kg.

- Monome epoxy: Sur dung loai Cyracure
6105 clia hang UCB, ¢6 khéi luong phan tir =
252, ham lugng nhém epoxy = 7.9 mol/kg.

- Chat khoi mio quang-mudi triarylsul-
fonium (TAS): Sir dung loai Cyracure UVI-
6974 ciia hing Ciba.

- Clorofooc CHCl,: Str dung loai tinh khiét
hod hoc cia Ba Lan.

2. Tao hé khaw mach quang

Anh hudng cha ty 1& ETT 39/BCDE duge
nghién cttu véi cic hé khau mach quang cé



cling ham lugng chat khoi mao quang TAS 5%,
chiéu day mang 20 pum va ¢é cde ty lé khoi
lugng: ETT 39/BCDE = 10/90; 30/70; 50/50;
70/30.

Anh hudng cua chiéu day mang dén phan
ting khiu mach quang duge nghién ctu véi hé
ETT 39 : BCDE : TAS=0,5:0,5: 0,05 & cic
chiéu day: 10 pm, 20 pm, 30 um, 40 um, 50
.

3. Khiu mach quang

Maiu khau mach quang duge tao mang ¢d do
day 20 pm trén vién KBr va duge chiéu dudi
dén tlr ngoai cudmg do 250 mW/cm® trén mdy
FUSION UV model F 300S (M¥) tai Vién Ky
thuat Nhiét don (KTND), Vién Khoa hoc va
Cong nghé Viét Nam KH&CNVN).

4. Phan tich hong ngoai

Phan tich héong ngoai duge thuc hién irén
miy FT-IR NEXUS 670 NICOLET (M¥) tai
Vién KTND, Vién KH&CNVN. Bién déi cic
nhém dinh chire cia hé khau mach quang trong
thoi gian chiéu tia t& ngoai duge xdc dinh dua
vao su thay déi cudng do hip thu dic trung cla
ching trén phé hong ngoai. Cic bién déi nay
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con duoe xdc dinh dinh lugng theo phuong phdp
ndi chuan dya vao hip thu ctia nhém cacbonyl &
1730 cm™' khong thay ddi trong qua trinh chiéu
tia tr ngoal.

11 - KET QUA VA THAO LUAN

Qu4 trinh khau mach quang cla hé nghién
ctru duoc khdo sat dua vio bién déi nhém dinh
chitc trong hé trong quad trinh chiéu tia tir ngoal.

Nghién citu phé héng ngoai clta mang trude
vit sau khi chiéu tia tir ngoai ¢é thé thdy cudng
do cua hép thu dac trung cho nhém epoxy cla
ETT 39 tai 914 ¢cm’ vi nhém epoxy cha
monome 6105 tai 790 ¢cm™ gidm manh. Trong
khi dé euong do hap thu dac trung cho dao dong
hod tri cla nhém C=0 & 1730 em™ hodc vong
benzen & 1510 em™ khong thay déi {5].

Dung phuong phap noi chudn di xdc dinh
dugce su bién do6i dinh lugng nhém epoxy cua
ETT 39 va BCDE theo su bién d6i cudmg do hap
thu dic trung ¢ 914 cm™; 790 cm™. Bién doi ham
lugng nhém epoxy cua ETT 39 va BCDE véi ti lé
nhua ETT 39/BCDE khic nhau khi chigu tia ti
ngoai ming day 20 pm duge trinh bay trén hinh
Ivaz.
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Hinh [: Bién d6i ham lugng nhém epoxy cua ETT 39 trong qua trinh chiéu tia ti ngoai
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Hinh 2: Bién déi ham lugng nhém epoxy cua Cyracure BCDE khi chiéu tia tir ngoai

Tir hinh 1 ¢6 thé thay ham lugng nhém
epoxy cua nhua ETT 39 giam nhanh trong
kKhoang tir 2,4 giay dau cla phan ung, dat cic
do chuyén hod 65%, 65%, 69%, 85% tuong tng
véi ti lé nhua ETT 39/BCDE trong hé 10/90;
30/70; 50/50; 70/30. Sau dé, chuyén hoa nhém
epoxy cham ddn vi hiu nhu bién doi khéng
déng ké sau 8,4 gidy, dat cdc gid tri chuyén hod
nhém epoxy tuong ung 69%, 72%, 82%, 90%.
Chuyén ho4 nhém epoxy ciia BCDE trong qua
trinh chiéu tia tir ngoai cling c6 quy luat tuong
tr (hinh 2), giam manh trong khoang 2,4 giay
ddu ctia phan @ng véi midc chuyén hod 82%,
89%, 92%, 95% khi him luong tuong ing voi ti
1¢ nhua ETT 39/BCDE trong hé 10/90; 30/70;
50/50; 70/30, bién déi cham din vi hdu nhu
khong thay dai, dat cdc gid tri chuyén hod 95%,
96%, 98%, 100% sau 18; 12; 8,4; 6 gidy chidu.

Nhu vay, duét tic dong clia tia ta ngoai khi
¢6 mit chit khoi mao quang TAS cic nhém
epoxy ciia ETT 39 va ctia BCDE duge chuyén
hod tao nén cic lién két ete. Khi ham lugng
nhua ETT 39 thay déi trong céc ty nhya ETT
39/BCDE = 10/90; 30/70; 50/50; 70/30 t6¢ do
bién déi cdc nhém epoxy cua cd ETT39 va
BCDE trong hé déu ting, do chuyén hod nhém
epoxy cia BCDE luon dat gid tri rdt cao, lon
hon 95% do ting ETT39 lam ting dé linh dong
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clia cac doan mach chita cdc nhém epoxy chua
phin tng khi trong hé bit diu hinh thanh mang
luéi khong gian cling nhu su linh dong claa phian
tir monome BCDE (hinh [ va 2). P& ¢é d6 nhén
thich hgp cho qua trinh gia cong tao mau, ching
t6i dd chon ti 1& nhua ETT 39/ BCDE = 50:30
cho cdc nghién ctru tiép theo. Vi ti 1é nay him
luong nhém epoxy cua ETT 39 chi con 18% sau
24 gidy chiéu v ham lugng nthém epoxy cua
BCDE ciing giam manh chi con 2% sau 8,4 giay
chiéu tir ngoal.

Bién d6i ham lugng nhém epoxy cla nhua
ETT 39 va cua monome BCDE cla cdc ming c6
chiéu day khdc nhau khi chiéu tia (r ngoai duge
trinh bay trén hinh 3 vi 4.

Tt hinh 3 ¢6 thé thdy ham luong nhém
epoxy cua nhya ETT 39 giam nhanh trong
khoang 2,4 gidy diu cuta phan tng, dat cdc do
chuyén hod 51%, 53%, 58%. 59%, 62% tuong
tng vdi chiéu diy miu: 50 pm, 40 pm, 30 pm,
20 pum, 10 um. Sau dé, chuyén hod nhém epoxy
chim dan vi hiu shu bién déi khong ding ké
sau 8,4 gidy, dat cdc gid tri chuyén hod nhém
epoxy tuong dng 71%, 76%, 78%, 79%, 80%.
Chuyén hod nhém epoxy clia BCDE trong qua
trinh chiéu tia 1 ngoai ciing ¢é quy ludt tuong
tu (hinh 4), giam manh trong khoang 1,2 giay
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Hinh 3: Bi€n d6i ham lugng nhém epoxy cta ETT 39 trong qud trinh chiéu tia t&r ngoai
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. Chiéu day (um): (10, [J20; O30; =40; OS50
Hinh 4: Bién d6i ham lugng nhém epoxy ctin BCDE trong qud trinh chiéu tia tir ngoai

dau cta phan img, déu dat mic chuyén hod 92%
- 94% tuong tng vdi chiéu ddy mau: 10 um, 20
pm, 30 pm, 40 pm, 50 pum, bién doi cham din
vd hdu nhu khong thay déi sau 3.6 gidy chiéu,
dat mic chuyén hod 98% - 99%. Nhu viy déi
véi hé khau mach quang ETT 39 : BCDE : TAS

=05 : 05 : 005 su thay déi chiéu day anh
hutmg 161 chuyén héa nhém epoxy ctia nhua
ETT 39 nhiéu hon chuyén héa nhém epoxy cha
moneme BCDE. Ching vdi bién déi ham luong
nhém epoxy, mit do quang cua nhém C-O-C
tai 1084 cm ting lén rd rét trong qué trinh
chiéu tia tlr ngoal.
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R& rang, chiéu day miu ¢6 anh huong 161 phan
ung quang hod trong hé. Mang ciang mong phan
ing quang hod trong hé xdy ra cang nhanh.
Piéu nay c¢é thé giai thich do tic dung chin dnh
sdng cua mot s6 nhém dinh chite, nhém nguyén
tir hodc phin phin 6 cia chat khoi mao quang
hay chit tao ming. Ming cang diay hiéu tng
chin 4nh sing cing cao lam chim toc do cua
phan tng quang hod trong hé. Cic phan tir cia
ETT 39 16n nén kém linh déng hon cdc phan ta
monome BCDE. Diéu niy Iy gidi chuyén hod
cao cia nhém epoxy ctia BCDE trong hé.

IV - KET LUAN

1. Pa khao sédt qud trinh khau mach quang cia
mang trén ¢o s& nhira epoxy bién tinh diu
trau ETT 39, monome epoxy Cyracure
BCDE, c¢hat khoi mao quang-mudi
triarylsulfonium (TAS) véi ham lugng nhua
ETT 39/BCDE = 10/90; 30/70; 50/50; 70/30
va TAS 5%.

2. Pa chon duoc ti 18 nhuya ETT 39/monome
BCDE t&i uu cua hé khau mach quang la:
ETT 39/BCDE = 50/50. Sau 24 giay chiéu
tia 1r ngoai nhém epoxy cua ETT39 va
BCDE dat dé chuyén héa twong tng 13 82%
vi 98%.

3. Pi khio sit anh hudng clia su thay doi
chiéu diy mang tor 10 pm, 20 pm, 30 pm,
40 pm vi 50 um dén qud trinh khau mach
quang cua hé ETT 39/BCDE/TAS = 50:50
va 5% TAS. Mang cang mong phan ing
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quang hod trong hé xdy ra cing nhanh.

Lii cam on: Tdp thé tic gid chadn thanh cdni on
Chiiong trinh nghién citu co bdn trong [inh e
Khow hoc T nhién dd hé tro kinh phi dé hoan
thanh cong trinkt ndy.
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