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ANH HUOGNG CUA CHIEU DAY MANG VA OXI KHONG KHi
PEN QUA TRINH KHAU MACH QUANG CUA HE CAO SU
BUTADIEN/CLOBUTYL

Bén Toa soan 14-9-2006
NGUYEN THI VIET TRIEU, TA THIEN TOAN, LE XUAN HIEN
Vién K¥ thudt Nhiér doi, Vien Khoa hoc va Cong nghé Viét Nam

SUMMARY

Photoinitiated polymerization was used to crosslink a butadiene/chloroburyl film of different
thickness. The film thickness has an influence on the rate of the photocrosslinking, as well as on
the depth of cure profile. The results showed that the higher film thickness, the lower conversion
of the double bonds of butadiene rubber has occurred. In the curing reaction, the 5 um film
thickness was found to polymerize 10 times faster than that of 70 um one. Afier I second exposure
upon the UV lamp, the conversion, hardness and gel fraction attained the values 22%, 0.12 and
94% for the 5 um film thickness and 8.8%, 0.08 and 80% for the 70 um ones. The UV- cured film
was optimal at the film thickness of 20 um. In the absence of air, the rate of the photocrosslinking
of this rubber system was 3 times faster than the rate of the photocrosslinking in the presence of

air.

1-DAT VAN BE

Ngay nay, khau mach bing phuong phép
quang hoa dang c6 nhiing éing dung rong rii va
thé hi¢n nhimng wu diém trong qué trinh khau
mach cdc vat lieu polyme [1 - 3]. Mdt trong
nhitng hé cao su dang dugc nghién ctu khau
mach bang phuong phédp quang héa tai Phong
Vat liéu Cao su vd Dau nhya Thién nhién, Vién
K¥ thuat Nhiét déi 14 hé trén co s& cao su
butadien [4 - 10]. Ngoai mot s6 y€u t8 niur chét
khoi mao [5, 9], tdc nhan khau luéi [4, 6, 10],
cudng do dnh sdng chi€u [8]..., chiéu day mang
[10] va su c6 mat cia oxi [4, 6] ciing &nh hudng
lén dén qud trinh khau mach quang. Bai bdo nay
trinh bay céc két qua nghién citu anh hudng clia
chiéu day mang va oxi khong khi dén qué trinh
khau mach quang cia hé cao su
butadien/clobutyl.

II- THUC NGHIEM

1. Nguyén liéu va héa chat

- Cao su butadien loai Kosyn KBR 01 cia
hdng Kumho petrochemical.

- Cao su clobutyl 1240 cia hing Bayer.

- Chédt khoi mao quang dang goc oxit
axylphosphin  [2,4,6-trimetylbenzoyldiphenyl-
phosphin oxit] (Lucirin TPO} cia hing BASF.

- Dung moi: Toluen sir dung loai thuong
mai cla Singapore.

2. Ché do chiéu sang

Mau cao su butadien/clobutyl ¢ mat cta
chit khoi mao quang TPO dugc tao mang véi do
day tir 5 pm dén 70 um duge chiéu dudi he
théng dén tr ngoai, cudng do dnh sing 250
mW/cm?, hap thy viing budc séng 250 - 450 nm,
model F300 cia hing FUSION UV (M) tai
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Vien K§ thuat Nhiét d6i, Vien KH&CNVN,
Khoang cich tir ngudn chiéu sdng dén méu 10
cm.

3. Phuong phap phan tich

Bién déi ham lugng lién k&t doi cla cao su
butadien (1655 cm™): dugc xdc dinh bang cdch
tac mang cao su lén tAm KBr vdi do day xdc
dinh va do phé héng ngoai bing mdy FT-IR,
NEXUS 670, Nicolet cia M tai Vién K§ thuat
Nhiét déi, Vien KH&CNVN.

Ham lugng chét khoi mao quang: duge x4c
dinh bang cdch tao mang cao su véi chiéu day
xéc dinh lén tdm thach anh va do su thay déi
mat d¢ quang cta chat khoi mao (383 nm) theo
thoi gian chi€u sdng trén mdy quang phé tir
ngoai kha kién GBC, model CINTRA 40 coa
My tai Vien Ky thuat Nhi¢t d6i, Vien
KH&CNVN.

Ham luong phin gel va do truong ciia hé cao
su: duge xdc dinh bang cdch ngam 24 gid miu
da dugc chiéu dudi dén tlr ngoai theo timg thai
gian chiu sing trong dung méi toluen. Miu
duge thu héi va sdy kho & nhiét do 90°C dén
khéi lugng khong déi. Phan gel va do truong
dugce tinh theo cong thic:

Phin gel (%) =%x]00% ;

P
Do truong (%) = _P?~><100%
|
Trong do:
P la Khéi lugng polyme ban ddu (g)
P, 1a Khéi lugng polyme bi gel (g)
P, 1a Khéi luogng polyme bi truong (g)

b9 cing twong d6i cha hé cao su
butadien/clobutyl: duge x4c dinh theo cic tai
ligu da cong bd [4 - 10]. Do ciing chia mang cao
su duge x4c dinh bang ciach do dao dong cla
con lac dwgc treo trén hai vién bi st va duoc dat
trén mét kinh da phi mang cao su cdn x4c dinh
d¢ cung. Gia tri do cting twong d6i a ty s6 giva
s0 ldn dao dong cilia con lic dat trén tdm kinh cé
phi méing cao su va s6 14n dao dong chia con lac
duge dat trén 14m kinh chudn. Miang nhya dugc
tao lén tam kinh c6 kich thudc 5x10 cm véi do
day xic dinh va do d6 cing bing mdy
ERICHSEN, model 299/300 cha CHLB biic
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theo tiéu chudn PERSOZ (NFT 30-016) tai Vién
K§ thuat Nhiét déi, Vien KH&CNVN.

Il - KET QUA VA THAO LUAN

Qua trinh khau mach quang cla hé cao su
butadien/clobuty]l dugc khdo sat véi cdc chiéu
day mang khac nhau: 5 pm, 10 pm, 20 um, 30
pm, 50 pm va 70 pm.

Do chuyén héa, %
30

25 A

20 A
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Thai gian chiéu, sec
#-5 um, M-10 um, 4-20 pm, ¢ =30 pm, O-50 pm, A-70 pm

Hinh I: Anh huéng cia chiéu diy mang dén
bién thién ham lugng lién két d6i clia hé cao su
butadien/clobutyl khi chi€u duéi dén tir ngoai

K&t qua khao sit dnh hudng cua chiéu day
mang d&n d6 chuyén hda lién két d6i clia hé cao
su butadien/clobutyl khi ¢6 mat clia oxi khong
khi va 3% chat khoi mao quang TPO duoc trinh
bay trén hinh 1. Hinh | cho thdy, van tGc va
hiéu suit khau mach clia hé cao su giam nhanh
khi ting chiéu day mang tir 5 um dén 20 pm.
Tiép tuc tang chiéu day mang lén 70 um, van
t6c va hiéu sudt khau mach clia hé cao su vin
giam di nhung cham hon. Do chuyén héa lién
két doi ctia hé cao su tang nhanh & giay ddu tién
chiéu sdng, sau dé cham din & 14t cd cdc miu.
Cang tang chiéu day mang (tir 5 um dén 70 pm),
do chuyén hda lien k&t doi cha hé cao su cng
giam & moi thdi diém chifu sdng. Sau 6 giay



chi€u, do chuyén hoa lién két doi clla méu cé
chiéu day 5 pum dat 26,7%, trong khi dé miu c6
chiéu day 70 um chi dat 10,5% (hinh 1).
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Hinh 2: Anh huéng cha chiéu day mang dén

van tdc khau mach ban ddu cla hé cao su
butadien/clobuty! khi chi€u dudi dén tr ngoai
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Hinh 3: Anh huémg chia chiéu day mang dén
phén gel cta hé cao su butadien/clobutyl khi
chi€u dudi dén tir ngoai

Trong di€u kién c6 mat cla oxi khong khi,
cang tang chiéu day mang cao su, van t6c khau
mach ban dau ctia h¢ cang giam di. Tang chiéu

day mang tit 5 pm dén 20 um, van 18c khau
mach ban dau cha hé giam nhanh, tir 38,3
mol/kg.sec xudng cdon 9 mol/kg.sec. Tiép tuc
ting chiéu day lén dén 70 um, van téc khau
mach ban ddu cta hé giam di nhung khong déng
ké (hinh 2),

Phi hgp véi két qua xac dinh ham lugng lién
k€t doi, cdc két qua xdc dinh phan gel (hinh 3)
va do cung twong doi (hinh 4) cua hé cao su
butadien/clobutyl ciing ¢6 xu hudéng tuong tu.
Tang chiéu day mang tir 5 um dén 70 pum lam
phan gel va do cimg twong d6i clia ming giam.
Khi tang chiéu day mang cao su lén, van téc
khau mach ban dau clia hé cao su giam do hiéu
trng noi loc. Liic nay qud trinh khau mach xay ra
ngay O 16p trén, 1am mang kém linh dong, ngan
dnh sing lot vao 10p bén dudi.

P¢ cing wrong doi
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Hinh 4: Anh hudng chia chiéu day mang dén do
citng tuong doi cua hé cao su butadien/clobutyl
khi chi&u dudi dén tir ngoai

Phé tlr ngoai kha Kién (hinh 5) cho thay, khi
chua chiéu tia tir ngoai, xudt hién hap thu & ving
383 nm, dac trung cho chat khoi mao quang
TPO. G chiéu diy ming 70 um, chi sau 0,12 va
0,24 giay chiéu sang, cudmg do cua hép thu nay
da giam chi con 30% va con 8,2%. Sau 0,36
gidy chi€u, hdp thu & ving 383 nm da bién mat
hoan toan. Diéu nay chimg td chat khoi mao
quang TPO phan quang r&t nhanh. G céc chiéu
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day mang nho hon 70 pm, phan quang chat khai

mao TPO xay ra con nhanh hon,
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Hinh 5: Phé tlr ngoai cba hé cao su butadien/clobutyl chita chit khoi mao
quang TPO trudce va sau khi chi€u dudi dén ur ngoai (chiéu day mang 70 pm)

Tir cdc két qua trén c6 thé thdy, khi cé mat
cla oxi, chidu day mang anh hudng nhiéu dén
van 16c khau mach quang cua hé cao su
butadien/clobutyl.

K¢t qua khao sit anh hudng cua oxi khong
khi dén do chuyén hda lién két doi ctia hé cao su
butadien/clobutyl duoc trinh bay trén hinh 6.

Do chuyén héa, %

30
Kh_ong cé -
] oxi
- ]
| .
20 | g
L]
Cé oxi
r'S *
10 A ‘. *
[ T v T T T T
0 1 2 3 4 § 8 T

Thoi gian chiéu, sec
Hinh 6: Anh hudng cia oxi khong khi dén bién
thién ham lugng lién két d6i cha hé cao su
butadien/clobutyl khi chi€u dudi dén tir ngoai
(chiéu day mang 20 um)
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Trén hinh 6 thdy rd su thay déi do chuyén
héa lién két d6i cua hé cao su butadien/clobutyl
khi khoéng cé mat cba oxi khong khi trong théi
gian chi€u tia to ngoai. Khi khong ¢6 oxi’khong
khi, trong qud trinh khau mach, vin (6¢ khau
mach ban ddu cha hé cao su butadien/clobutyl
(25,9 molkg'.sec’!) tang 1&n 3 l4n so véi khi ¢é
oxi khong khi (8,6 mol.kg'.sec™). Sau 0,24 giay
chiéu sdng, do chuyén héa lién két doi cha he
cao sy butadien/clobutyl khi khong <6 oxi
khéng khi dat 19,3%. Khi ¢é mat cha oxi khong
khi, gid tri nay chi dat 8,5%. Tir két qua nay
thdy ring, qud trinh khau mach cia hé cao su
butadien/clobutyl bi fc ch& bdi oxi khong khi.
Sur ¢6 mat cia oxi khong khi dd anh hudng o rét
dén van t6c khau mach quang ciia hé cao su
butadien/clobutyl. Khi c¢6 oxi trong hé, cic
trung tam hoat tinh (cdc goc tu do} da tic dung
vGi oxi, lam giam lugng céc trung tam hoat tinh,
do vay, lam cham qud trinh khéu mach clia hé
cao su,

IV - KET LUAN

- D3 nghién citu anh hudng cia chiéu day
mang dén qud trinh khiu mach quang cha hé
cao su butadien/clobutyl. Khi ¢6 mit cta oxi
khong khi, ting chiéu day mang tir 5 um dén 70



um lam cham qua trinh khau mach cia hé cao
su. Chiéu day mang t6i vu dé khau mach quang
hé cao su butadien/clobutyl (5i da 12 20 um.

- Dé nghién ciru dnh hudng cua oxi khong
khi dén qua trinh khau mach quang clia hé cao
su butadien/clobutyl. Qud trinh khau mach
quang clia hé cao su butadien/clobutyl bi ttc ch&
boi oxi khong khi. Khi khong 6 oxi khong khi
trong he, van t6c¢ khau mach ban ddu cta hé cao
su butadien/clobutyl 1a 25,9 mol.kg'.sec” ting
len 3 lan so v&i gid tri 8,6 molkg'.sec” khi
khong ¢é oxi ctia khong khi.

Loi cam on: Tdp thé tdc gid chan thanh ¢ém on
Chuong trinh nghién ciu co bdn trong linh vue
Khoa hoc Tu nhién di hé trg kinh phi dé hoan
thanh cong trinh nay.
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