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

Dén Toa soan 14-9-2006
NGUYEN THI VIET TRIEU, TA THIEN TOAN, LE XUAN HIEN
Vién Ky thudt Nhiét doi, Vién Khoa hoc va Cong nghé Viét Nam

SUMMARY

Photoinitiated polymerization was used to crosslink a butadiene/chlorobutyl 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. After 1 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.

- DAT VAN BE

Ngay nay, khau mach bang phuong phap
quang héa dang c6 nhitng ting dung rong rai va
thé hién nhitng wu diém trong qua trinh khau
mach cic vat liéu polyme [1 - 3]. Mot trong
nhiing hé¢ cao su dang dugc nghién cttu khau
mach bang phuong phdp quang hoa tai Phong
Vit liéu Cao su va Dau nhua Thién nhién, Vién
K§ thuat Nhiét dé6i 1a hé trén co s& cao su
butadien [4 - 10]. Ngoai mot s6 yé&u t6 nhu chit
khoi mao [5, 9], tic nhan khau luéi [4, 6, 10],
cudng do anh sang chiéu [8]..., chiéu day mang
[10] va su c6 mat cha oxi [4, 6] ciing anh hudng
16n dén qua trinh khau mach quang. Bai bdo nay
trinh bay cac két qua nghién cttu anh hudng cua
chiéu day mang va oxi khong khi dén qué trinh
khau mach quang cua hé cao su
butadien/clobutyl.

II- THUC NGHIEM

1. Nguyén liéu va hoa chat

- Cao su butadien loai Kosyn KBR 01 cta
hang Kumho petrochemical.

- Cao su clobutyl 1240 cua hang Bayer.

- Chat khoi mao quang dang gbc oxit
axylphosphin  [2,4,6-trimetylbenzoyldiphenyl-
phosphin oxit] (Lucirin TPO) ctia hang BASF.

- Dung moi: Toluen st dung loai thuong
mai cua Singapore.

2. Ché do chiéu sang

Mau cao su butadien/clobutyl ¢c6 mit cta
chat khoi mao quang TPO dugc tao mang véi do
day tr 5 pm dén 70 pm dugc chi€u dudi hé
thong den tr ngoai, cudng do anh sang 250
mW/cm?, hap thu viing buéc séng 250 - 450 nm,
model F300 cta hang FUSION UV (My) tai
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Vien Ky thuat Nhiet d6i, Vien KH&CNVN.
Khoang cdch tir nguodn chi€u sang dén mau 10
cm.

3. Phuong phap phan tich

Bién doi ham lugng lién két doi clia cao su
butadien (1655 cm™): dugc x4c dinh bang céch
tao mang cao su lén tam KBr v6i do day xac
dinh va do phd hong ngoai bang mdy FT-IR,
NEXUS 670, Nicolet cia My tai Vién Ky thuat
Nhiét déi, Vien KH&CNVN.

Ham luong chat khoi mao quang: dugc xac
dinh bang cdch tao mang cao su vdi chiéu day
xdc dinh lén tdm thach anh va do su thay doi
méat do quang cua chat khoi mao (383 nm) theo
thoi gian chi€u sdng trén mdy quang phd ti
ngoai kha kién GBC, model CINTRA 40 cua
M§ tai Vién K§ thuat Nhiét d6i, Vién
KH&CNVN.

Ham luong phéan gel va do truong ctia hé cao
su: dugc xdc dinh bang cich ngam 24 gio méiu
da duoc chi€u dudi den tir ngoai theo tiing thoi
gian chi€u sang trong dung moi toluen. Mau
dugc thu hoi va sy kho & nhiét do 90°C dén
khoi lugng khong ddi. Phan gel va do truong
dugc tinh theo cong thuc:

P
Phan gel (%) =?1><100% ;

P
Do truong (%) = ?zx100%
1
Trong do:
P 1a Khéi luong polyme ban dau (g)
P, 1a Khai luong polyme bi gel (g)
P, 1a Khai lugng polyme bi truong (g)

Do cing tuong do6i cha hé cao su
butadien/clobutyl: duoc x4c dinh theo cdc tai
liéu da cong bo [4 - 10]. Do cting cua mang cao
su dugc xac dinh biang cdch do dao dong cua
con lic duoc treo trén hai vién bi sit va dugc dat
trén mat kinh da phtt mang cao su cén xac dinh
do cing. Gia tri do cting tuong doi 1a ty so gitta
s0 1an dao dong ctia con lac dat trén tdm kinh c6
phli mang cao su va s6 1an dao dong ctia con lac
duoc dat trén tdém kinh chuin. Mang nhua dugc
tao 1én tdm kinh c¢6 kich thuée 5%10 cm vé6i do
day xdc dinh va do do cing bing mdy
ERICHSEN, model 299/300 cua CHLB Diic
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theo tiéu chuan PERSOZ (NFT 30-016) tai Vién
K§ thuat Nhiét d6i, Vien KH&CNVN.

111 - KET QUA VA THAO LUAN

Qué trinh khau mach quang cua hé cao su
butadien/clobutyl duoc khao sit véi cac chiéu
day mang khic nhau: 5 um, 10 pm, 20 um, 30
um, 50 pm va 70 pum.

Do chuyén héa, %
30

25 A

20 A

15 A

Thoi gian chiéu, sec
¢-5um, B-10 pum, A-20 pm, ¢-30 um, O-50 um, A-70 pm

Hinh I: Anh huong cta chiéu day mang dén
bién thién ham luong lién két doi cta hé cao su
butadien/clobutyl khi chi€u duéi den tlr ngoai

Két qua khao sit anh hudng cta chiéu day
mang dén do chuyén héa lién két doi ciia hé cao
su butadien/clobutyl khi c6 mat cua oxi khong
khi va 3% chat khoi mao quang TPO dugc trinh
bay trén hinh 1. Hinh 1 cho thdy, van t6c va
hiéu sudt khau mach cua hé cao su giam nhanh
khi tang chiéu day mang tir 5 pm dén 20 pm.
Tiép tuc ting chiéu day mang lén 70 um, van
toc va hiéu sudt khau mach ctia hé cao su van
giam di nhung cham hon. D9 chuyén hoéa lién
két doi cua hé cao su tang nhanh & giay dau tién
chiéu sdang, sau d6 cham dan & tat ca cic mau.
Cang tang chiéu day mang (tir 5 um dén 70 pm),
do chuyén hoa lién két doi ctia hé cao su cang
giam & moi thoi diém chi€u sidng. Sau 6 giay



chi€u, do chuyén hoa lién két doi ctia mau c6
chiéu day 5 um dat 26,7%, trong khi d6 mau c6
chiéu day 70 um chi dat 10,5% (hinh 1).

V,, mol.kg™".sec™
50

40 -

30 -

20 A

10 -

0 2'0 4'0 6'0 80
Chiéu day mang, pm
Hinh 2: Anh hudng ciia chiéu day mang dén
van toc khau mach ban ddu ctia hé cao su
butadien/clobutyl khi chi€u duéi deén tir ngoai

Phan gel, %

0 1 2 3 4 5 6 7
Thoi gian chiéu, sec
-5 um, B-10 um, A-20 pm, ¢-30 pm, O-50 um, A-70 pm

Hinh 3: Anh hudng ciia chiéu diy mang dén
phan gel ctia hé cao su butadien/clobutyl khi
chiéu du6i deén tir ngoai

Trong di€u kién c¢6 mat cta oxi khong khi,
cang tang chiéu day mang cao su, van téc khau
mach ban dau cta hé cang giam di. Tang chiéu

day mang tr 5 um dén 20 pm, van toc khau
mach ban diu ctia hé gidm nhanh, tr 38,3
mol/kg.sec xuéng con 9 mol/kg.sec. Ti€p tuc
tang chi€u day 1én dén 70 um, van téc khau
mach ban dau cta hé giam di nhung khong dang
ké (hinh 2).

Phu hop véi két qua xdc dinh ham lugng lién
két doi, cac két qua xac dinh phan gel (hinh 3)
va do cung tuong do6i (hinh 4) cia hé cao su
butadien/clobutyl ciing c6 xu hudng tuong tu.
Tiang chiéu day mang tir 5 pm dén 70 um lam
phan gel va do cing tuong doi clia mang giam.
Khi tang chiéu day mang cao su lén, van toc
khau mach ban diu ctia hé cao su giam do hiéu
ung ndi loc. Lic nay qué trinh khau mach xay ra
ngay & 16p trén, lam mang kém linh dong, ngan
anh sang lot vao 16p bén dudi.

Do ciing twong d6i

0.15

0 1 2 3 4 5 6 7
Thoi gian chiéu, sec
¢-5um, B-10 pm, A-20 pm, ¢-30 um, O-50 um, A-70 pm

Hinh 4: Anh huéng ctia chiéu day mang dén do
ciing tuong doi cua hé cao su butadien/clobutyl
khi chiéu duéi dén tlr ngoai

Phd tlr ngoai khé kién (hinh 5) cho thay, khi
chua chiéu tia tr ngoai, xudt hién hép thu & ving
383 nm, dac trung cho chat khoi mao quang
TPO. O chiéu day mang 70 um, chi sau 0,12 va
0,24 giay chi€u sang, cuong do cua hip thu nay
da giam chi con 30% va con 8,2%. Sau 0,36
giay chiéu, hap thu & ving 383 nm da bién mat
hoan toan. Diéu nay ching to chit khoi mao
quang TPO phan quang rat nhanh. O cdc chiéu
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day mang nho hon 70 pm, phan quang chat khoi  mao TPO xay ra con nhanh hon.
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Hinh 5: Phé tlr ngoai clia hé cao su butadien/clobutyl chita chit khoi mao
quang TPO trudc va sau khi chi€u dudi den tir ngoai (chiéu day mang 70 pm)

Tur cdc két qua trén ¢6 thé thdy, khi ¢6 mat Trén hinh 6 thdy rd su thay déi do chuyén
ctia oxi, chiéu day mang anh hudng nhiéu dén  hda lién két doi cta hé cao su butadien/clobutyl
van toc khau mach quang cua hé cao su khi khong c6 mat cta oxi khong khi trong thoi
butadien/clobutyl. gian chiéu tia tir ngoai. Khi khong c¢6 oxi khong
khi, trong qua trinh khau mach, van t6c khau
mach ban dau ctia hé cao su butadien/clobutyl
(25,9 mol.kg"'.sec™) tang lén 3 1an so véi khi ¢6
oxi khong khi (8,6 mol.kg™.sec™). Sau 0,24 giay
chiéu sang, do chuyén hoa lién két doi cha hé
cao su butadien/clobutyl khi khong cé oxi

Két qua khao sat anh hudng ctia oxi khong
khi dén do chuyén hoa lién két doi ciia hé cao su
butadien/clobutyl dugc trinh bay trén hinh 6.

Do chuyén héa, %

% khong khi dat 19,3%. Khi ¢6 mit cia oxi khong
Khonges khi, gid tri nay chi dat 8,5%. Tur két qua nay
- " ot thay ring, qué trinh khau mach ctia hé cao su
20 | =™ butadien/clobutyl bi tGc ché bdi oxi khong khi.
" Su ¢6 mat ctia oxi khong khi da anh hudng ro rét
] dén van t6c khau mach quang clia hé cao su
6 oxi butadien/clobutyl. Khi cé, oxi trong hé, cic
0] g0 . ¢ trung tam hoat tinh (cdc goc tu do) da tic dung
vGi oxi, lam giam luong cdc trung tam hoat tinh,
do vay, lam cham qua trinh khau mach cta hé
cao su.
0m . . . . . .
0 1 2 3 4 5 6 7 IV - KET LUAN
Thoi gian chiéu, sec '
Hinh 6: Anh hudng cia oxi khong khi dén bién - Da nghién citu anh hudng cta chiéu day
thién ham lugng lién két doi ctia hé cao su mang dén qud trinh khau mach quang cta hé
butadien/clobutyl khi chi€u dudi den tlr ngoai cao su butadien/clobutyl. Khi ¢6 mat cua oxi
(chiéu day mang 20 um) khong khi, tang chiéu day mang tir 5 pm dén 70
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um lam cham qua trinh khau mach cua hé cao
su. Chiéu day mang t6i vu dé khau mach quang
hé cao su butadien/clobutyl t6i da la 20 um.

- Pa nghién cttu anh hudng cta oxi khong
khi dén qua trinh khau mach quang cua hé cao
su butadien/clobutyl. Qua trinh khau mach
quang cua hé cao su butadien/clobutyl bi tic ch&
bdi oxi khong khi. Khi khong cé oxi khong khi
trong hé, van toc khau mach ban dau cua hé cao
su butadien/clobutyl 1a 25,9 mol.kg".sec” tang
léen 3 lan so véi gia tri 8,6 mol.kg”.sec’ khi
khong c6 oxi ctia khong khi.

Loi cam on: Tdp thé tdc gid chdn thanh cdm on
Chuong trinh nghién ciu co bdn trong linh vuc
Khoa hoc Tu nhién da hé tro kinh phi dé hoan
thanh cong trinh nay.
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