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ANH HUGNG CUA HAM LUGNG CHAT KHOI MAO TPO PEN
QUA TRINH KHAU MACH QUANG TRONG PIEU KIEN ANH
SANG TU NHIEN CUA HE TRITIOL / BUTADIEN NITRIL
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NGUYEN THI VIET TRIEU, PANG BUC PHUC, LE XUAN HIEN,
NGUYEN TRI PHUONG

Vién Ky thudt nhiét doi, Vién Khoa hoc va Cong nghé Viét Nam

SUMMARY

The photocrosslinking of butadiene nitrile rubber was shown to proceed within minutes
upon the exposure to sunlight in the presence of trithiol and acylphosphine oxide
photointiator (TPO) of different concentrations. The crosslinking process was followed by
insolubilization, swelling and hardness measurements. Optimum cure was reached at

photoinitiator concentration 1%.

- DAT VAN BE

Trong cac bai bédo trudc day, ching toi da
cong bd két qua nghién ciu sy khau mach
quang cua cao su butadien nitril khi chié€u tia
t¢ ngoai [1, 2]. Tuy nhién, viéc tan dung
nguon anh sang mat trdi ty nhién sin c6 cua
nudc ta dé khau mach cao su sé& c¢6 loi ich vé
mat kinh t€. Trong nhing nam gan day,
ching t6i da nghién ctu su khau mach quang
clia cao su butadien nitril bang dnh sdng tu
nhién véi mot s6 loai chit khoi mao khac
nhau. K&t qua cho thay rang trong s6 cac chat
khoi mao did nghién ctu thi chat khoi mao
Lucirin TPO cho hiéu suét khau luéi t6t nhat
[3] va ham lugng 3% TPO la t6i wu [4]. Khi
c¢6 mat cua tic nhan khau ludi tritiol, toc do
va mtc d0 khau mach cua cao su butadien
nitril tang lén ddng k€ [1, 2]. Bai bdo nay
trinh bay cdc k&t qua nghién ciu anh hudng
cia ham lugng chat khoi mao TPO dén qua
trinh khau mach quang trong diéu kién dnh
sdng tu nhién cla cao su butadien nitril khi
¢6 mat cua tritiol.
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Il - PHAN THUC NGHIEM

1. Nguyén liéu va hoa chat

- Cao su butadien nitril cua Han Qudc chia
40% nho6m nitril (CBN-40), trong lugng phan ti
540.000.

- Chat khoi mao quang dang gbc oxit
acylphosphin [2,4,6 Trimethyl-benzoyldiphenyl-
phosphin oxyd] (Lucirin TPO) ctia hang BASF.

- Tac nhan khau luéi Trimetylolpropane
mercaptopropionate (tritiol) ctia hang Evans
chemetics.

2. Ché d¢ chiéu sang

MaAu cao su c6 chita tdc nhan khau luéi
tritiol va chat khoi mao TPO duoc chiéu vao
budi trua duSi dnh sdng mat trdi tu nhién.
Cuong do dnh sing dugc do bing may do
cuong do anh sang KO116 cta Nga, I = 85.000
Lx.

Sau mbi thoi gian chi€u, dem mau x4c dinh
cac tinh chat cua mang cao su da dugc khau
mach quang.



3. Phuong phap phan tich

Mang cao su dugc tao 1én tdm kinh kich
thuéc 5 cm x 10 cm v6i chiéu ddy 20 pum dé do
do cting va xac dinh phan khong tan. Do cling
tuong do6i clia mang cao su duoc xdc dinh bang
mdy do do ciing con lic ERICHSEN (Pic) tai
Vién Ky thuat nhiét déi, Vién Khoa hoc va
Cong nghé Viét Nam.

Ham luong phan gel va do truong cua cao
su dugc xac dinh theo tai liéu da cong bo [3].

11 - KET QUA VA THAO LUAN

Qua trinh khau mach ciia CBN-40 khi ¢6
mat cua tritiol duoc khao sat véi ham lugng
TPO lan luot 1a: 0%; 0,2%; 0,5%; 0,8%; 1%
va 2%. Trén hinh 1 ching ta thay véi su c6
mat cta chat khoi mao TPO, ham lugng phan

Phan gel (%)

100

gel tang nhanh & tit ca cdc mau trong khoang
thoi gian 1 phit dau chi€u siang, sau d6 phan
gel hau nhu tang 1én khong ddng ké. Trong cdc
mau da khao sét thi cic mau cé ham luong
chat khoi mao 2% TPO cho ham lugng phan
gel cao nhat 6 moi thoi diém chi€u séng. Tuy
nhién ching ta thdy chi can ham lugng 1%
TPO, phan gel da x&p xi gdn bang vGi phan gel
6 ham lugng 2% TPO va sau 1 phiit chi€u sang
da dat 92%.

Khi khong c¢6 mat chit khoi mao TPO, phan
gel tang 1én rat it & 3 phit dau chiéu sang (chi
vai phan tram) sau d6 phan gel tang dén 30% &
sau 5 phit chi€u sang va sau d6 hiu nhu tang
lén khong dang ké. Nhu vay ching ta thay néu
khong ¢6 mat chat khoi mao quang, phan tng
khau mach cua cao su butadien nitril khi ¢6 tiol
xay ra rat yéu va cham.
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Hinh I1: Anh hudng ctia ham lugng TPO dén phan gel cha he tritiol / butadien nitril
khi chi€u dudi dnh sang mat troi
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Tuong tu nhu két qua khao sat phan gel, do
truong cua cac mau cao su khi c6 chat khoi
mao giam nhanh trong khoang thoi gian 1 phut
dau tién chiéu sang. O céc thoi diém sau 1 phit
chi€u sang, do truong giam hau nhu khong
dadng ké.

Do truong (%)

Hinh 2 ciing cho thay trong cdc mau trén thi
cac mau ¢6 ham luong 1% va 2% TPO cho do
truong thap nhat so v6i cdc mau khiac & moi
thoi diém. Khi khong ¢6 chat khoi mao TPO, &
10 phut chiéu sang do truong cao gap 2,5 lan so
v6i mau cao su ¢6 1% va 2% TPO.
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Hinh 2: Anh huéng ctia ham lugng TPO dén do truong ctia hé tritiol / butadien nitril
khi chi€u dudi anh sang mat troi

Trén hinh 3 ching ta thdy khi cé chat khoi
mao TPO, do cing tuong doi tang nhanh trong
1 phiit ddu tién chiéu sang. O cdc thoi diém
chiéu sang sau 1 phidt do cing tuong doi tang
lén cham hon.

Phu hop v6i cac két qua xdc dinh phan gel
va do truong, cdc mau c6 ham luong 1% va 2%
TPO c¢6 d6 cing tuong doi cao nhat so véi cic
mau khdc & moi thoi diém. Khi khong c6 chat
khoi mao quang, do cing tuong doi tang 1én rat
cham va thap hon hén so vé6i cdc mau c6 chat
khoi mao TPO. O 10 phiit chiéu séang do ciing
tuong d6i cla cao su khong c6 chit khoi mao
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chi ¢6 0,07 trong khi d6 d6 cing tuong doi cta
cao su ¢6 2% chat khoi mao TPO 14 0,17.

Qua khéo sat qua trinh khau mach cua cao su
CBN-40 v6i ham lugng chat khoi mao TPO khac
nhau, ching ta thdy trong 1 phit dau chi€u sang
céc tinh chat ctia cao su CBN-40 nhu phan gel, do
truong va do cting twong doi bién déi nhanh & tat
ca cac miu. O cdc thoi diém sau 1 phiit dén khi
ngiing chiéu sdng, su bién déi cla cac thong s6
ny cham hon. Anh huéng ctia ham luong chat
khoi mao TPO dén bién thién phan gel, do truong
va do ciing ctia cao su CBN-40 tai thoi diém chiéu
sang 1 phiit dugc biéu dién trén hinh 4.
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Hinh 3: Anh hudng ctia ham lugng TPO dén do ctng cta hé tritiol / butadien nitril
khi chi€u dudi dnh sang mat troi
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Hinh 4: Anh hudng ctia ham lugng chét khoi mao quang TPO dén su khau mach quang
ctia hé tritiol / butadien nitril khi chi€u 1 phit duéi anh sdng mat troi
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Tur hinh 4 cho thiy cdc mau cao su CBN-40
khong c6 chiat khoi mao quang TPO c¢6 cac
thong s6 nhu do cing tuong d6i, phan gel va do
truong kém hon nhiéu so v6i mau ¢6 ham lugng
1% va 2% TPO. Do cing tuong d6i cia mau
khong c6 TPO chi bang 1/2 so v6i mau c6 2%
TPO va phan gel thi chi bang 1/3 trong khi do
truong thi cao gép 1,5 lan.

Nhu vay khi ¢6 mat tritiol, néu khong c6
mat chét khoi mao quang, phan ting khau mach
cta cao su CBN-40 dién ra rat yéu va cham.
Cao su c6 muc do khau luéi chat ché va day dac
hon néu trong miu c6 st dung 1% hoac 2%
chat khoi mao TPO. O cing mot ham luong
tritiol khi ham lugng chit khoi mao TPO cang
16n trong mot khoang giGi han nhat dinh, géc

thiyl (RS") dugc tao nhanh va nhiéu 1am cho
qud trinh phat trién mach tang nhanh.

Tuy nhién néu ham lugng TPO qua cao khi
tién hanh chi€u sang, phan 16n anh sang bi hap
thu ngay trén bé mat cao su, tao ra mot lugng
16n goc tu do va qud trinh khau mach xay ra &
16p trén bé mat cao su. Nhu vay co rét it danh
sang c6 thé lot vao trong 16p dudi cla cao su.
Viéc anh sang kém lot qua gay anh huéng dén
kha nang khau mach cuia phan con lai vi thé€ cao
su dugc khau mach khong hoan toan, do vy
miic do khau mach tong thé miu cao su giam di
[1,2].

Tt cac do thi & trén ciling cho thdy cdc mau
c6 ty 18 1% va 2% TPO su khac biét vé qua
trinh khau mach khong déng ké, trong khi sir
dung 1% TPO kinh t€ hon nhiéu, do vay véi su
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c6 mat cta tdc nhan khau ludi tritiol ty 1é& chat
khoi mao TPO 1% la thich hgp.

V- KET LUAN

- K&t qua khao sat qua trinh khau mach cta
cao su CBN-40, c6 mit tic nhan khau lu6i 1%
tritiol khi chi€u duéi anh sang mat troi cho thay
néu khong cé chét khoi mao quang, phan tng
khau mach cta cao su CBN-40 xay ra cham va
yé&u, trong khi d6 su c6 mat ctia chit khoi mao
TPO lam phan tng khau mach tang lén ddng
ké.

- ba xac dinh dugc khi c6 mat cua tic
nhan khau luéi 1% tritiol, ham lugng chat khoi
mao quang 1% TPO la pha hgp dé ti€n hanh
khau mach cao su CBN-40 khi chiéu dudi dnh
sdng mat troi.
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