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chdt dd sit dung.

NGHIEN CUU CAI THIEN TINH CHAT CG LY CUA
HON HOP CAO SU THIEN NHIEN VA POLYPROPYLEN
1. Trudng hgp s dung DCP, CPP, PEG va DOP

Phan Thanh Binh

Khoa Cong nghé vit liéu, trudng Pai Hoc Bach Khoa — PHQG-HCM
(Bai nhdn ngay 14 thdng 11 ndm 2003)

TOM TAT: Nhim cdi thién khd ndng tuong hop khi hinh thanh hén hgp cao su
thién nhién va poly propylen (NR-PP), cdc hgp chdt Dicumyl Peroxide (DCP),
PolyPropylene Clor Héa (CPP), PolyEthylene Glycole (PEG), Diocthyl Phtalate
(DOP) da dugc sit dung nhu nhiing chdt phu gia trg tuong hgp. Cdc két qud nghién citu
trén tinh chdt co Iy ciia hdn hgp tao thanh da chi ra vigc sit dung peroxide (DCP) c6
hiéu qud 16t nhdt nhdm cdi thign tinh ndng co ly ciia blends NR-PP trong sé cdc hop

1. DAT VANDBE

Nhim cdi thién tinh chat cd 1§ clia hén hgp polymer, nhidu phuong phdp dugc dé
nghi, phd bi€n van la nghién ciu s dung cdc chat trg tuong hdp nhdm cdi thién tuong tdc
lién dién giita 2 pha polymer, tao thanh mot hén hop polymer ddng nhat. Chat trg tuong hgp
1a nhitng hgp chat héa hoc giif vai trd trung gian co khd ning phén tdn, tuong tdc cing lic
v6i c4 hai pha, hai polymer, hay tao nén nhiing lién két 1y, héa cung lic véi cdc mach
polyme thanh phén, nhdm gidm nédng lugng hoat héa can thiét tao thanh hdn hgp.

P& tai nghién cifu hdn hgp polymer NR/PP v6i cdc chat trg twong hop khédc nhau : peroxide
c6 thé tao nén nhitng lién k&t ngang tryc ti€p gifta cdc mach polyme, DCP, hodc 12 mot
copolyme trung gian, CPP, hodc la nhitng hop chat gia cong c¢6 khd ning lam mém mach
gitip qua trinh khu€ch tdn cdc mach polymer hiéu qud hon : PEG, DOP.

II. THI NGHIEM
H&n hdp nghién ctu: PP/ NR & céc ty 18 trdn khdc nhau (10/90; 20/80; 30/70; 40/60)

Chit trg tudng hgp Ham luong st dung (php) | PP/NR Nuddc san xudt
DCP 0,1+0,5 40— 10/60 =90 Bic (MERCK)
CPP 5-20 40 — 10/60 =90 Nhit
PEG 5-20 40 - 10/60 -90
DOP 4-12 40 — 10/60 =90

NR sit dung trong d& ti 12 loai SVR 3L.
PP st dung c6 tinh chit diic trung dugc trinh bay trong bén sau:
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Thong s6 gia cong : t&c d6 quay ciia rotor 40 vong / ph, nhiét do gia cong 1700C, hé s6 14p
diy budng tron 12 0,85, thdi gian tron 12 10 ph cho mbi mé trdn,
Hé Ivu héa dude dua vao qua hdn luyén trén mdy cdn 2 truc.

Pon pha ché (tinh theo 100% cao su):

Phu gia Ham luong

NR Thay ddi
PP Thay ddi
Zn0O 5

AXit Stearic 2

MBT 0.8
TMTD 0.2

DPG 0.5

S 25
Phong ldo 1

Trg tuong hdp Thay ddi

Céc tinh chét co Iy khdo sat: modun dinh gidn, ¥ng sudt khang dut, ddn dai dit, khang xé, do

ciing.

Ciéc thi nghiém dugc ti€n hanh tai - Phong thi nghiém cao su, Khoa Céng Nghé Vit Liéu,
Trudng Pai Hoc Bach Khoa - PHQG TP HCM.
III. KET QUA VA BAN LUAN

I11.1 Dicumyl Peroxide (DCP)

DCP chii y&u 1a tao nén cdc goc ty do trén mach phan ti ¢6 ndi déi (NR) va trén mach PO
(14y di mot hidro wén nhém methyle), nhitng goc tr do duge hinh thanh s& twong tic nhau va
tao nén cAu noi lién dién cao su — nhua.
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D6 thi 1 : Anh hudng ciia ham lugng DCP (php) trén iing sudt khdng ditt ciia hén hgp PP/NR :
20/80; 30/70; 40/60.
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Theo k&t qué thi nghiém, khi ham lwgng DCP st dung ting tir 0,2 dén 0,5% thi modun 100,
ng sudt khdng dut, luc khdng xé,.... , s& di qua mdt cuc dai § khodng 0,3 %. Hiéu ing nay
cang rd khi ham lugng cia PP nim trong khodng ty 1& tir 20/80 dé&n 40/60.

Khi ham lugng DCP thap, hiéu @ng clia qud trinh tao ndi ngang c6 thé hién nhung khong rd
rét. 3 ham lugng DCP cao, céc tinh chat cd 1y clia hén hdp gidm do peroxide tic kich 1am
dit mach phén tif polyme.
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D0 thi 2 : Anh hudng ciia ham liugng DCP (php) trén e khdng xé ciia hén hop PP/NR: 20/80;
30/70; 40/60.
I11.2 Cloro Propylene (CPP)

Chiing 16i sit dung CPP nhu mét chét tr¢ tudng hop cho hdn hgp NR-PP. Trong thanh phin
polyme bi€n tinh nh& ¢é thanh phin mach twong ng véi 1 trong 2 loai polyme tao blend sé&
giup cho viéc tao lién dién dé& dang
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D6 thi 3 : Bién thién modun 300 va ing sudt khdng ditt h¢ PP/NR : 30/70 theo ham lugng CPP.

Qua cdc ket qua khdo sét, khi ham lugng s dung trong khodng 5 - 10 %, CPP c6 khé ning
lam tang gid tri modun va lyc khdng diit cia hdn hgp NR-PP dén gin 20%, lic nay CPP dong
vai trd nhu 1a mdt chdt tuong hgp cho hdn hgp polyme. Tuy nhi€n khi ham lugng CPP cao
hon 20% thi CPP tdn tai nhi m6t pha polymer thit ba trong hdn hgp va khé ning ting cudng,
trg tuong hdp, bi gidm, k&t qud céc tinh chit cd ly gidm theo.
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Tuy nhién d6i vdi lyc khdng xé, bién dang ddt, bi€n dang du ciia hdn hgp, sy tham gia cia
CPP s& 1am gidm cdc gid tri tudng ng. Pidu ndy c6 thé gidi thich do ban chit ciia CPP la
nhua nhiét d&o nén sy c6 mit clia CPP trong hdn hop, s€ lam ting cdc tinh chit déo cia hdn
hgp lén mét cdch tuong Wng.

120 T a1 890
—@— Khang xe (kg/cm)

110 85
- 100 | —=—Biendang au (x
E ng (9) 80 g
2 90 ¢ @ %
g 17 &
g 80 g
& 170 =
= 70

60 p 65

50 TS R S Sy (N IO, ) [ IS (e [ e T 60

0 5 10 15 20
CPP (%)

Db thi 4: Bién thién luc khdng xé va bién dang du sau khi ditt h¢ NR/PP : 70/30 theo ham
lugng CPP.

IIL3 PolyEthylene Glycol (PEG)

PEG dudc sit dung trong NR nhu mot chit trg phén tdn khi sit dung chit don, lam mém pha
polymer ; trong thi nghiém trén hgp polyme ngoai hai vai trd nhu trén, véi khdi lugng phan
tif trung binh nhé (Mn ~ 4000), PEG c6 thé giff vai trd mdt chdt héa déo nbi, lam gidm lién
k&t ndi phén tlf cla cdc pha, gitip cho qud trinh phan tan, trdn hgp dugc t6t hon.
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Dé thi 5 : Bién thién modun 100 va ving sudt khdng ditt h¢ PP/NR : 20/80 theo ham lugong PEG

K&t qud khido sit cho thdy ¢ ham lugng nhd (PEG < 10 %), PEG c6 dnh hudng dén viéc
phén tdn cdc mach polymer v6i nhau va gitip cho cdi thién modun va tng suat dit (d3 thi 5),
tuy nhién gid tri cdi thién khong nhiéu (chi khodng 10 — 15%). Do déng vai trd chdt héa déo
nén khi ham lugng PEG > 10 php (> 10 php d6i v6i modun va > 15 php d6i véi ing suat
khdng dit) cdc tinh chdt cd Iy ciia hdn hgp déu gidm, do bi gidm lyc lién k&t phan ti¥, nhung
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ting d6 ddn dai ddt, ting kha nang chiu udn gdp va gidm d6 cing sdn phdm luu héa (d6 thi
6).
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D0 thi 6 : Bién thién d¢ dan dai dut dut hé PP/NR : 20/80; 30/70; 40/60 theo ham lugng PEG.
II1.4 Dioctyl Phtalate (DOP)

Thong thudng DOP dugc sit dungnhu mot chdt héa d&o ngoai, chi y€u lam mém céc pha.

Nhitng k&t qua thi nghiém cho thdy DOP khong c6 hiéu ng trg twdng hdp cho hén hgp

NR/PP. Khi ham luong DOP ting, cdc tinh chdt cd Iy déu gidm (dd thi 7) va rd nhat 1a dnh
hudng trén do ciing hdn hgp NR-PP luu héa. '
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D6 thi 7: Bién thién ung sudt khdng dit va d¢ cung dut hé PP/NR : 20/80 theo ham lugng
DOP

IV. KET LUAN

K&t qué nghién citu cho thay, ngoai trit DOP thé hign rd vai trd 1a chit h6a déo va khong téc
dung ting tinh chat cd 1y céia hdn hgp. Cdc hgp chat DCP, PPC va PEG thy theo ham lugng
sit dung dd c6 hiéu ung cai thién tinh chdt co Iy clia hdn hgp NR/PP . Dic biét véi DCP,
ngay c4 khi ham lugng NR/PP 1a 60/40, tic dung cai thién cédc tinh chat co 1y (modun, khdng
dit, khang xé) déu c6 y nghia. Piéu cin quan tdm la ham lugng cdc cha' tuong hop dé nghi
st dung déu c6 gii han nhat dinh, theo thi nghiém, ddivéi DCP 1a 0,3 dén 0,4 %, PPC
khodng 10% va PEG khodng tif 10 dén 15% (php).
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RESEARCH FOR IMPROVING THE MECHANICAL PROPERTIES OF
NATURAL RUBBER AND POLYPROPYLENE BLENDS
1. Case of using DCP, CPP, PEG and DOP

Phan Thanh Binh

ABSTRACT: To improve the compatibility as forming NR-PP blends, the substances
such as Dicumyl Peroxide (DCP), Polypropylene Chlorided (CPP), PolyEthylene Glycole
(PEG), Diocthyl Phtalate (DOP) were used as additives to increase the compatibility. The
results of researching on the mechanical properties of the NR-PP blends prove that the

ultilization of peroxide (DCP) gives the best effect on improving the mechanical properties of
NR-PP blends.
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