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BIEN TINH CAO SU BUTADIEN ACRONITRIN
BANG CACDANOL - FOMANDEHIT

D6 Trwdrng Thién, Ngo Duy Cuimg” . Dang Vin Luyén,
D6 Quang Khéng, Nguyén Vian Khoi
Vien Hoa hoc, Trung tam Khoa hoc Tw nhién va Cong nghé Quéc gia.

DAT VAN DE:

Da c6 nhiéu cong trinh nghién ciru vé sit dung nhira phenol fomandehit (PF) dé gia
ig cho cao su trong do ¢6 cao su butadien acronitrin (NBR) [1, 2, 3]. Nhya cacdanol
ndehit {CF) tham gia vao thanh pham cao su véi cd 3 chirc ning la: Thanh phén
wirng, thanh phin két dinh va tic nhan lwu hod [4], [5]. Nhua CF ¢é céng thirc hod
giong PF. Nhung khic v&i phan tir nhwa PF, & cdc phan ti¥ nhua CF con ¢é mét
1 nhanh R dai ¢6 chira | = 3 ndi doi. Véi mach R dé 1am cho CF c¢6 thé twong hop
& ciac phan ti cao su. Ngoai ra, do con ¢é ndi déi & nhanh R, nén cé thé xdy ra
) rng khau mach v&i cdc nguyén tir hru huynh, tao ra lién két lwéi trong vat liéu cao
Vi muc dich nghién ciru cde danh hwédng cda nhya CF téi cdc tinh chdt cda cao su
L, ching téi hy vong gop phan vao viéc khai thdc sir dung dau dao Ién hat (CNSL)
suyén lieu dang r&t 6 san & Viét Nam.
| 2. THU'C NGHIEM:
+ Cacdanol dwoc tach tir dau dao 1on hat tho va sau dé dwge tdng hop theo [6).
- (lao su butadien acronitrin: st dung loai CKH-26 cda Lién Xé ci - ¢6 him lwong
m nitrin: 26%. :
¢ Qua trinh cat mach co hoc cao su dwge thuc hién tien mdy cén 2 truc cé ty téc
25. Sau khi cit mach dé an dinh 24 h, roi tiép tuc hdén luyén véi cdc thanh phan
hod & loai may can tidi.

Cdc mau cao su dirge liru hod t° = 160" trong d6 60’ véi p sudt 2,5 MPa va chigu

+ 2,5 mm. Sau dé duge cdt tao ra mau c6 kich thudc theo tiéu chuan dé xac dinh
inh chdt co Iy va hod theo tiéu chuan ASTM.

ghién ctru cau tric pha bang chup dnh hién vi dién t& (SEM) trén mdy Jeol 5300
han tich nhiét DSC trén may TA-50 (Nhat Ban).

3. KET QUA VA THAO LUAN:

So sdnh tdc dung gia cuirng cia CF va PF & dang novolac véi NBR

- Thanh phan co ban cho cao su duge thuce hién nhur sau: ZnO: 5, axit stearic 2,5,
2.5. Xdec tién TMTD 0,5; xtic tién M: 1,5; than den - HAF N330: 40.

- Nhya PF ¢6 t2, = 82-85° C; nhwra CF ¢6 t2,, = 75-80° C. Ty lé nhya PF va CF
la 9 so vé1 NBR.

- Déng rdn cho nhra CF va PF ding hecxametilentetramin (HMTD) véi ty lé:

HMTD = 9/1; PF/HMTD = 9/1.

* Dai hoc Khoa hoc Tir nhién - DHQG 114 Nai
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- Két qud mét sé tinh chit co ly cda cao su NBR dwoge gla. cwdng bang CF vi

dwgce thé hién bé,ng L.
Bing 1. Céc tinh chdt co 1y va hod hoc cla cao su NBR-CF va NBR-PF

D6 cirng Cwong lwe | D6 mai mon D6 dan D6 truron

(shore A) | kéo dirt (cm®/ 1.61km) dai (%) |trong wing

(MPa) | sau 24 gi

NBR-PF 82 33,2 0,41 620 5,6 ~ 6,
NBR-CF 78 358 0,35 650 5,1 = 5,

Két qua so sanh cho thdy, & cing mot ty 1é phan so véi NBR & mau ¢6 CF ch
tri do bén vé kéo dt va do dan dai cao hon so v&i PF, con dé cirng thi thap hon,
- Khdo sit vé do trwong cda NBR duoc gia cwong véi PEF; CF va PVC-S trong
hop benzen/xing = 3/1 (sau 24 git) cho két qud & bing 2.
Bédng 2. D6 trrong cda cao su NBR-CF va HAF trong dung mai hiru co

Do trwong NBR + PF NBR + CF NBR + PVC - §
Benzen /xi#ng 3/1 15 + 18 32 + 36 8 + 10
Axeton 8 + 10 12 + 16 558

- Ro rang CF da cé tdc dung ting cudng tinh chat co hoc cho cao su NBR n
déng thei né cing lAm gidm dé bén cda cao su trong dung moi hiru co. Cao su
la loai cao su phan cwe viee dwa CF vao dé gia cwdng cling gidng nhe dua PF vé
chit. Tuy nhién do nhwa CF codn c¢é mach nhdnh R dai va cé chira ndi doi nén khd
‘tuong hgp véi phan ti can su tét hon so véi nhua PF khong bién tinh. Ngoai 1
mach nhanh R con ¢6 ndi déi nén cé thé cé khd ning xdy ra phdn tng khau mact
lru huynh vao néi déi cia nhanh R lam ting mat do lien két cda vit lidu va die
lam tdng mot s6 do bén co hoc.

- Két qud chup d4nh SEM cho thay tdc dung cia CF lam cho phan tdn dong
hon céc tdc nhan luvu hod trong cao su so v&i PF (hinh ). Ré rang CF da c6 tdc .
“th&m wét” cdc tde nhan luu hod va lam cho né ¢6 thé phan tdn tét hon trong cas

3.2 Anh hwdng cia CF dang resolic t&i kha ning bién tinh cho NBR,

- D€ khdo sat dnh huwdng cda cdu tao nhiyra CF t&i cde tinh chit cida cao su P
chiing t5i tong hop CF-resol ¢é diém gel hod & 150° trong 90 phiit,

- Thanh phédn co bdn cho cao su nhur & muc 3-1, trong trwong hop nay chi then
tdc SnCl, véi lwong 0,2 phan.

- Két qud vé mot s6 tinh chat cda vat liéu dwoc dwa & bdng 3.
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Bang 3. Anh hudng ciia resolic CF téi cdc tinh chit cda NBR.

S | 25 0
CF (resol) o [ s ] o] 15] 2] 25 ] 3
D6 cirng (shore A) 70 22 35 40 48 52 68
rong luc kéo dirt (MPa) 31,5 4.2 8.7 15,1 18,0 21,2 20,5
' Do dan dai (%) 680 | 250 | 458 | 420| 412| 345| 280
Ham luong cao su tan
;rong axeton sau 24 gir 0.8 26 22 20,11 18,71 16,3| 15,2
 ngam & t° phong (%)

Tir két qud khdo st anh hwdng cia CF dang resol, cho thay khi khéng cé luu
h thi cao su NBR vin duoc liru hod, Tuy nhién do bén co hoce cda vit liéu gidm di
hiéu so véi khi dung luu huynh lam tac nhan khau mach. Ro rang khi ham lurong
esolic cang l&n, thi d¢ hoa tan cia cao su sau lru hod gidm di va dé bén co hoc €6
lén tuy khéng nhiéu.

Jieu dé chirng té cic phin tir cao su da dwoc khau mach dé tao ra lién két ludi
ong lwong phan tir lén hon c6 thé gidi thich vé phan éng cda CF resol véi cao su

3 nhir sau [3):
>hidn rng cda nhém metylol cda CF véi nhém chire nitrin - C = N eda cao su theo

L rng:
oH oH
H - - 0-C-
P o criz- 0- 6o
* +N=C s — . NH
t°

o R

kuc tdc phdn (rng nay la HCI du'crc tao thanh khi nhiét phan mudi clorua thiéc &
rinh Iru hod véi méi triromg @m ¢ mit trong qud trinh gla. coéng va luu hod cao
Vher d6 ma tao them lién két hoa hoc cia CF véi NBR va din dén lam ting mat
n két ludi cho cao su.

‘Tuy nhién, khi sir dung CF resol, qua trinh thwe hién khé khin vi bi dinh truc.
Thuye té, ching toi da sir dung két hop CF novolac va resol véi cao su theo ty 1é
F/NBR = 50/50 dé tao l&p bam dinh trung gian 1én 16i thép khi sdn xuit céc loai
su tir cao su NBR. Lép vit liéu nay vira c6 dé bdm dinh t6t véi kim loai, vira cé
m dinh t8t véi lép cao su bén ngodi. Céng nghé thuc hién twong déi don gidn,
anh déng thdi trong qua trinh thanh hinh va liru hod cao su.
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4. KET LUAN
- Da khdo sit tic dung gia curong cda nhuwa CF va PF cho cao su NBR va téc
gia cudong cda nhya CF cho cap su NBR t6t hon so vdi nhya PF. Ty lé CF hop ly
+ 15 phan.
- Nhya CF dang resol ngoai tic dung gia cudong cho NBR con ¢6 khd ndng lan
nhan luru hod cho cao su va c¢é thé sir dung hon hop CF novolacresol trong céc tr
hop tao ra cdc l&p bam dinh trung gian lén kim loai.
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MODIFICATION BUTADIENEACRONOTRIL RUBBER BY
CARDANOL FORMALDEHYDE

Do Truong Thien and Authors
College of Natural Sciences - VNU

The influence of phenol and cardanol formaldehyde novolac resins (PF) and
on the physical and mechanical properties of butadiene acrylonitrile rubber (NBR)
pound has been studied. The presence of CF improves some properties of compou
material more than that of PF. The compatibility of CF with NBR is better than
of PF with NBR was observed by electron microscope.

The crosslinking of cardanol formaldehyde resolic resins with NBR has beer
studied the tensile strength is optimum by 25 part CF. For compound, the har
enhances with an increase of cardanol formaldehyde resolic resins amount and a «
sponding decrease of alongation were observed.

From studying results, we have found the composite materials to meet require:
of producing the good adhesion interlayer between metal and NBR.
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