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TOM TAT

Anh huéng cua ti 1€ khéi lwong nhya o-crezolfomandehyt (CG) va monome
bisxycloaliphatic diepoxy (BCDE) dén phan tng khau mach quang ctia hé¢ CG — BCDE — TAS
da duoc nghién ctu. Céc két qua nghién ctru phan Gmg trung hop nhom epoxy trong mang c6
chiéu day 20 pm ctia hé néu trén bang phd hdng ngoai cho thay, trong khoang ti 18 khdi luong
CG/BCDE tur 30/70 dén 60/40, véi cting ham lugng cia chit khoi mao quang TAS bang 5 %,
phan tmg c6 toc do cao nhat khi CG/BCDE = 60/40, dan dén chuyén héa cao nhat cia tong
luong nhém epoxy trong hé 68 % va cia BCDE 96 % sau 2,4 gidy chiéu dudi den tir ngoai
cuong d6 250 mW/cm?. Pa xdc dinh dugc rang chiéu day mang c6 anh huéng dén tdc d6 khau
mach quang. Mang cang day, chuyén héa nhém epoxy ciia CG va BCDE cang it.

Tur khoa: khau mach quang, glyxydyl ete, nhém epoxy.

1. MO PAU

Phan trng khiu mach quang héa ctuia hé khau mach quang trén co s& glyxydyl ete ciia nhya
o — crezolfomandehyt (CG), bisxycloaliphatic diepoxy monome (BCDE) va chat khoi mao
quang cation - mudi triarylsunfonium (TAS) chiu dnh huéng cia nhiéu yéu t6 [1 - 8]. Céc két
quéa nghién ctru anh hudng ciia ham luong chét khoi mao quang cation TAS dén qua trinh khau
mach quang ciia h¢ CG — BCDE — TAS di dugc thong béo [9]. Bai bdo nay tiép tuc trinh bay
nhitng két qua nghién ciru anh hudng cua ti 18 nhira CG/monome BCDE va anh huéng cia chiéu
day mang dén phan tng khau mach quang ciia hé CG — BCDE — TAS .
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2. THUC NGHIEM
2.1. Nguyén liéu va héa chit

Glyxydyl ete cua nhya o - crezolfomandehyt cia hang Sigma - Aldrich, Ptic, ham lugng
nhém epoxy 2,7 mol/kg.

Monome bisxycloaliphatic diepoxy: st dung loai Cyracure 6105 cua hang UCB, cé ham
lwgng nhém epoxy = 7,9 mol/kg.

Chat khoi mao quang cation: Mudi triarylsunfonium, sir dung loai Cyracure UVI - 6974
cua hang Ciba.

Clorofom CHCls: str dung loai P cua Ba Lan.
2.2. Tao hé khau mach quang

H¢ khau mach quang dugc tao bé"mg céch tron déu to hop nhya CG véi monome BCDE va
chat khoi mao quang cation TAS theo ti 18 trong lugng CG / BCDE = 30/70; 50/50; 60/40, véi
cung mot ti I&¢ TAS 5 % so véi téng trong lwong ciia CG va BCDE. Vi ham lugng nhya CG t
30 — 60 %, h¢ khau mach quang c6 d¢ nhdt phu hop cho viéc tao mang.

2.3. Khau mach quang

Mau khiau mach quang dwoc tao mang c6 d6 day 20 um trén vién KBr, duoc chiéu dudi
den tir ngoai cuong d6 250 mW/cm? trén mdy FUSION UV model F 300S (My) tai Vién Ky
thuét nhi¢t doi (Vién KTND), Vién Han 1am Khoa hoc va Cong nghé¢ Viét Nam (Vién Han lam
KHCNVN).

2.4. Phan tich héng ngoai

Phan tich héng ngoai dugc thyc hién trén mdy FT - IR NEXUS 670 NICOLET (My) tai
Vién KTND. Bién d6i cic nhém dinh chirc epoxy ctia BCDE, epoxy tong lugng, nhom hydroxyl
va nhém ete trong thoi gian chleu tia tir ngoai dugc xac dmh dua vao su: thay doi cu:orng do hap
thy dac trung cua ching tai cic sO séng twong tmg 790 cm™', 914 cm'!, 3475 cm! va 1084 cm'!
trén pho hong ngoai. Cac bién d6i nay con duoc xic dinh dmh lu’ong bang phuong phédp noi
chuan theo hép thy dic trung cua lién két d6i trong vong thom tai 1506 cm’!, khong thay doi
trong qué trinh chiéu tia tir ngoai.

3. KET QUA VA THAO LUAN
3.1. Anh huéng cia ti 1é nhwa CG/monome BCDE.

Céc két qua nghién ctru anh hudng ctia ham luong chat khoi mao quang TAS dén phan tng
khau mach quang ciia hé CG — BCDE — TAS cho thay ¢ ham lugng TAS 5 %, toc d6 phan tmg
khau mach quang ciing nhu chuyén héa TAS, chuyén héa nhém epoxy dat gid tri cao nhét [9].
Vi vdy, trong cong trinh nay, anh huong cua ti 1€ CG/BCDE dugc nghién ctru véi cac hé khau
mach quang c6 cling ham luong chét khoi mao quang 5 % va c6 cic ti 1&: CG / BCDE = 30/70;
50/50; 60740, chiéu day mang 20 um. Bién dbi tong lugng nhém epoxy cia nhya CG va
monome BCDE trong qu4 trinh chiéu tia tir ngoai dugc trinh bay trén hinh 1.
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Hinh 1. Biénld(x)i téng lugng nhém epoxy cua CG va BCDE trong qud trinh
chiéu tia tir ngoai hé khau mach quang CG-BCDE-TAS.
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Hinh 2. Bién d6i ham lwong nhém epoxy ciia BCDE trong qu4 trinh chiéu tia tir ngoai
h¢ khau mach quang CG-BCDE-TAS.
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Tir hinh 1 ¢6 thé thiy tong lwong nhém epoxy cua nhya CG va monome BCDE giam nhanh
trong 2,4 gidy dau cua phan tng, dat cic do chuyén hod tir 40 % dén 44 % db6i véi cac hé c6 ti 16
nhya CG/BCDE khao sit. Sau d6, chuyén hod nhém epoxy cham dan va hau nhu bién dbi khong
dang ké sau 18 gidy, dat cic gia tri chuyén hod nhém epoxy tir 60 % dén 68 %. Chuyén hod
nhém epoxy cua BCDE trong qua trinh chiéu tia tir ngoai cling ¢6 quy luat twong ty (hinh 2),
giam manh trong 2,4 gidy du cta phan tng véi mirc chuyén hod 70 % dbi véi hé CG/BCDE =
30/70 va 88 % khi ti I¢ CG/BCDE trong h¢ bang 60/40, sau d6 bién dbi cham dan va hiu nhu
khong thay di, dat cc gid tri chuyén hod tir 88 % dén 96 % sau 18 gidy chiéu.

Tir hinh 1 va 2 ¢6 thé thay khi ting ham lwong nhya CG trong hé khau mach quang CG-
BCDE-TAS chuyén héa nhém epoxy ciia CG, BCDE ciing tang. O ti 1¢ CG / BCDE = 30/70 tic
d6 phan mg va chuyen héa nhém epoxy c6 sy khac biét ro hon so voi cdc hé co ti 1&¢ CG/BCDE
khac. Piéu nay c6 thé dwoc 1i giai 1a do su twong hop tot ciia nhya CG va TAS vi déu c6 vong
thom. Tuy nhién ting ti 1&¢ CG / BCDE ciing 1am ting hiéu tng chin 4nh sing clia cdc vong
thom trong nhya CG va tang d§ nhot, giam d6 linh dong cua hé. Vi vay khi tang ti 1€ CG /
BCDE tir 50/50 dén 60/40 khong c6 su khac biét nhiéu vé téc d6 va chuyén héa nhém epoxy, dit
& ti 16 CG / BCDE = 60/40 chuyén héa nhém epoxy ciia CG, BCDE dat gid tri cao nhét. Cling
v6i bién d6i ham luong nhém epoxy, mat do quang ciia nhém C-O-C tai 1084 cm™ va ctia nhém
O - H tai 3475 cm’ tang 1én 13 rét trong qud trinh chiéu tia tr ngoai.

Tir cdc két qua trinh bay trén hinh 1 va 2, h¢ khau mach quang voi ti 1¢ CG/BCDE = 60/40
va ham lugng chat khoi mao 5 % c6 chuyén hod nhém epoxy cao, ¢6 d6 nhdt phu hop véi gia
cong duoc chon 1a hé toi wu cho céc khao sét tiep theo.

3.2. Anh huéng ciaia chiéu diy mang
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Hinh 3. Bién ddi tong luong nhém epoxy ciia CG va BCDE trong qu4 trinh chiéu tia tir ngoai
hé khau mach quang CG - BCDE-TAS.

212



Nghién ctru phdn trng khdu mach quang héa ctia mét sé hé khdu mach quang trén co s6...

Anh huong cia chiéu day mang dén phan mg khiu mach quang duoc nghién ctru voi hé
CG/BCD/TAS = 60/40/5 & cic chiéu day: 10 um, 20 um, 30 pm, 40 pm. Bién ddi tong luong
nhém epoxy ctia nhyra CG, monome BCDE va bién d6i ham luong nhém epoxy ciia monome
BCDE cua céc mang c¢6 chidu day néu trén khi chiéu tia tir ngoai dwoc trinh bay trén hinh 3 va 4.
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Hinh 4. Bién d6i ham lugng nhém epoxy ciia BCDE trong qud trinh chiéu tia tir ngoai
hé khau mach quang CG -BCDE-TAS.

Tir hinh 3 ¢6 thé thiy tong lwong nhém epoxy cua nhya CG va monome BCDE giam nhanh
trong 24 glay dau cta phan tng, dat cic do chuyén hod 56 %, 50 %, 44 %, 4 0 % twong ung voi
chiéu day mau: 10 um, 20 um, 30 um, 40 pm. Sau do, chuyén hod nhém epoxy chdm dan va hau
nhu bién d6i khong dang ké sau 18 gidy, dat cdc gid tri chuyén hod nhém epoxy twong g 78
%, T4 %, 65 %, 60 %. Chuyén hoi nhém epoxy cua BCDE trong qué trinh chiéu tia tir ngoai
cling ¢6 quy luat tuong tu (hinh 4), giam manh trong 1,2 gidy du ciia phan tng, dat cic mirc
chuyén hod 96 %, 88 %, 74 %, 66 % tuong Gng voi chiéu day mau: 10 um, 20 pum, 30 pum, 40
um, bién d6i cham dan va hiu nhu khéng thay doi sau 18 gidy chiéu, dat mirc chuyén hod 90 % -
99 %.

Ciing véi bién d6i ham luong nhém epoxy, mat dé quang ciia nhém C-O-C tai 1084 cm’!
va mét d6 quang ctia nhém O — H tai 3475 cm’! ting 1én 16 rét trong qua trinh chiéu tia tir ngoai.

R& rang, chidu day miu c6 anh hudng téi phan ing quang ho4 trong hé. Mang cang mong
phan tmg quang ho trong hé xay ra cang nhanh. Diéu nay c6 thé giai thich do tic dung chin dnh
sdng ciia mot s6 nhém dinh chirc, nhém nguyén tir hodc phan phén tir ctia chat khoi mao quang
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hay chat tao mang. Mang cang day hiéu (mg chan 4nh sing cang cao 1am cham téc do ciia phan
ung quang hod trong hé.

4. KET LUAN

bi khao sit qud trinh khau mach quang cua mang trén co so nhya epoxy novolac CG,
monome epoxy BCDE, chat khoi mao quang cation - mudi triarylsunfonium TAS véi ti 1€ nhya
CG/monome BCDE khéc nhau.

ba h,ra, chon dugc ti léq thanh ph?ln t6i vu cla hé khau mach quang: CG/BCDE/TAS =
60/40/5 c6 toc dd va do chuyén hoa nhom epoxy cao nhat.

Két qua khao sat qua trinh khau mach quang héa cua cic mang ¢ ti 1¢ cac hop phan tdi vu
néu trén véi céic chiéu day khac nhau cho thay mang cang méng phan trng khau mach quang xay
ra cang nhanh.

Loi cam on. Tép thé tic gia chén thanh cam on Chuong trinh nghi€n ctru co ban trong linh vuc Khoa hoc
Tu nhién da ho tro kinh phi dé€ hoan thanh cong trinh nay.
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ABSTRACT

STUDY OF THE PHOTOCROSSLINKING OF SOME PHOTOCROSSLINKABLE
SYSTEMS BASED ON GLYXYDYL ETE OF O-CREZOLFORMALDEHYDE RESINE

II. INFLUENCE OF THE MASS RATIO OF THE CG RESINE AND MONOME BCDE
AND THE FILM THICKNESS ON THE PHOTOCROSSLINKING OF THE CG-BCDE-TAS
SYSTEMS

Le Xuan Hien®, Do Thi Ngoc Minh, Nguyen Thi Viet Trieu
Institute for Tropical Technology, VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi, Vietham
“Email: hien-vkind @ hn.van.vn

The influence of the mass ratio of the CG resine and monome BCDE on the
photocrosslinking of the CG — BCDE — TAS systems have been studied. The study of the
photopolymerization of the epoxy group in the 20 um thickness film of the systems by IR —
Spectroscopy showed that in the range of the mass ratio of CG/BCDE from 30/70 to 60/40, with
the same content of TAS 5% , the fastest rate of the reaction was observed at the ratio CG/BCDE
= 60/40 , leading to the highest convertion of the total epoxy group of CG and BCDE and the
convertion of the epoxy group of BCDE 68% and 96% respectively after 2,4 seconds exposure
under 250 mW/cm? intensity UV — lamp. The obtained results also showed that the film
thickness has an influence on the rate of the photocrosslinking. The higher film thickness, the
lower convertion of the epoxy group of CG resine and monome BCDE.

Keywords: photocrosslinking, glyxydyl ete, epoxy group,
Y kién TBT:

1. Dé nghi dao lai trat ty tai liéu tham khao sao cho tai liéu trich dan 1an dau 12 s6 [1], sau
d6 [2] ..

2. Dé nghi tic gia bo sung thong tin cho céc tai lidu [4-9].
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