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Modification of Rigid PVC by the Blending of Chlorinated
Low Density Polyethylene
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Noriaki Emura
Masaru Uemura

Yujiro Kosaka

Impact strength, tensile properties and optical properties of rigid polyvinylchlorides (PVC) blended with

various chlorinated low density polyethylene (CPE) were measured to evaluate CPE as an impact modifier

for rigid PVC.

It was found that the impact strergth of the blends depends on the chlorine content and on the chlorine

distribution, that is, the method of chlorination, the amount of CPE blended and the mixing time.

Increased impact strength of the PVC compound mixed with CPE induced ordinarily deterioration of the

optical properties. The rigid PVC blended with ten parts of CPE which is chlorinated homogeneously to 46

%, produced a compound- with an excellent impact strength without any remarkable deterioration of trans—

parence.
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Table 1 Chlorinated polyethylene

resin description

Homogeneous CPE Heterogeneous CPE
No. |Chrorine Content| No. [Chlorine Content
&%) (%)
CPE1 6.8 CPE®6 15.1
2 19.1 7 24.6
3 37.0 8 32.8
4 43.0 9 37.7
5 63.9 10 41.1
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PVC/CPE=90/10
Heterogeneous CPE
Chlorine content : 32.8%

Mixing time : 3 min

Photo. 3 Phase-contrast photomicrograph

PVC/CPE=90/10
Heterogeneous CPE
Chlorine content : 32.8%

Mixing time : 2 min

Photo. 1 Phase-contrast photomicrograph

PVC/CP:QO/O
Heterogeneous CPE
Chlorine content : 32.8%
Mixing time : 3 min

Photo. 4 Phase-contrast photomicrograph

PVC/CPE=90/10
Heterogeneous CPE
Chlorine content : 32.8%
Mixing time : 2 min

Photo. 2 Phase-contrast photomicrograph

PVC/CPE=90/10
Heterogeneous CPE
Chlorine content : 32-8%

Mixing time : 6 min

Photo. 5 Phase-contrast photomicrograph
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PVC/CPE=90/10
Heterogeneous CPE
Chlorine content : 32.8%
Mixing time : 10 min

Photo. 6 Phase-contrast photomicrograph

PVC/CPE=90/10
Heterogeneous CPE
Chlorine content : 32.8%

Mixing time ; 20 min

Photo. T Phase-contrast photomicrograph
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Fig. 1 Effect of mixing time on tranceparence of

PVC/CPE blends. PVC/CPE ; 90/10, CPE
; No. 8 (hetrogeneous CPE, chlorine content-

32.8%)
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Fig. 2 Effect of mixing time on tough-brittle

transition temperature of PVC/CPE blends.
PVC/CPE ; 90/10 CPE ; No. 8 (heterogeneous
CPE, chlorine content-32.8%)
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Fig. 3 Effect of mixing time on Izod impact strength
of PVC/CPE blends. PVC/CPE ; 90/10,
CPE ; No. 8 (heterogeneous CPE, Chlorine
content 32.8%)

(32)

@

R



WFELHRYTFL YT LY FiRE B PV CoRE 99

200

g
mx\
/

Tensile impact (kg-cm/cm?)

100+
F Y
A - A A
'y
20 —e—20TC __ ;
ka1 PVC/CPE=90/10

0 \ i ; , Homogeneous CPE

0 10 20 30 40

Chlorine content : 37.0%

Mixing time (min.) Mixing time : 10 min

Fig. 4 Effect of mixing time on tensile impact Photo. 9 Phase-contrast photomicrograph
strength of PVC/CPE blends. PVC/CPE ;
90/10, CPE ; No. 8 (heterogencous CPE,

chlorine content 32.8%)
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Photo. 10 Phase-contrast photomicrograph

PVC/CPE=95/5
Homogeneous CPE
Chlorine content : 37.0%

Mixing time : 10 min

Photo. 8 Phase-contrast Photomicrograph

Homogeneous CPE
Chlorine content : 37.0%

Mixing time : 10 min

Photo. 11 Phase-contrast photomicrograph
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Fig. 5 Effect of blend ratio of CPE on % haze of
PVC/CPE blends. Chlorine content ;
homogeneous CPE-37.0%, heterogeneous
CPE-37.7%, Mixing time ; 10 min
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Fig. 7 Effect of blend ratio of CPE on izod impact
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Fig. 6 Effect of blend ratio of CPE on tough-blritte

transition temperature of PVC/CPE blends
Chlorine content : homogeneous CPE-37.0%,
heterogeneous CPE-37.7%, Mixing time : 10
min
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Tensile impact (kg-cm/cm?)

strength  of PVC/CPE blends. Chlorine
contnet homogeneous  CPE - 37.0%,

heterogeneous CPE-37.7% Mixingtime : 10

min
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Fig. 10 Effect of blend ratio of CPE softening
temperature of PVC/CPE blends. Chlorine

content : homogeneous CPE-37.0%,
heterogeneous CPE-37.7% Mixing time : 10
min
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Fig. 11 Effect chlorine content on % haze of pvc/
CPE blends. PVC/CPE : 90/10, Mixing time
: 10 min
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Fig. 12 Effect of chlorine content oriﬂtough-britt]ei
transition temperature of PVC/CPE blends.
PVC/CPE : 90/10, Mixing time : 10 min

25| 23 homogeneous CPE
_ O —0—=20C ,~a—gpe
Ng b heterogeneous CPE
T 200 —®— 20T, —a—0C
j:':” P
5 15f o
2
E . \
o (@
§ lof \\.Mg;‘\
/2’ ‘\‘\-. s
2 A, o
st
—— H | '} |
] 20 40 60

Chlorine content (%)

Fig. 13 Effect of chlorine content on izod impact
strengh of PVC/CPE blends. PVC/CPE :
90/10, Mixing time : 10 min
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Fig. 14 Effect of chlorine content on tensile irnpact
strength of PVC/CPE blends. PVC/CPE:
90/10, Mixing time : 10 min
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Fig. 15

Tough-brittle transition temperature vs. %

haze for PVC/CPE blends.
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