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Abstract In order to increase the processability and

mechanical properties of poly(vinyl chloride) (PVC), the

terpolymer of acrylonitrile-chlorinated polyethylene-sty-

rene (ACS) is used to modify the PVC. The plasticizing,

rheological, and dynamic mechanical properties of PVC/

ACS blends are investigated by means of torque rheometer,

oscillation rheometer, and dynamic mechanical analyzer.

The measurements of torque rheometer showed that both

plasticizing time and stabilization torque are decreased

with increasing ACS content. The PVC/ACS melts dis-

played larger dynamic storage modulus (G0), loss modulus

(G00), and complex viscosity (g*) than that of pure PVC,

and these values reached maximum for the blend with

10 wt% ACS. When ACS content was below 10 wt%,

PVC and ACS showed good compatibility in the blends by

displaying a single Tg; however, when ACS content was

more than 15 wt%, the phase separation phenomena

occurred in the blends. PVC/ACS blends showed larger

storage modulus (E0) and loss modulus (E00) than that of

pure PVC, but these values decreased with increasing ACS

content. ACS can enhance both tensile and impact strength

of PVC, and the impact strength reached maximum with

15 wt% ACS content which is higher 2.5 kJ/m2 than the

pure PVC. These results suggested that ACS is an efficient

processing aid and toughening modifier for PVC at

appropriate content.
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Introduction

Poly(vinyl chloride) (PVC) resins are widely used for

their low cost and ability to be compounded into various

flexible and rigid forms with good physical, chemical,

and weathering properties, such as tubing, medical devi-

ces, electronics packaging, and construction materials.

However, the defects of unmodified PVC, such as poor

processing behavior, lower impact strength, and lower

thermal stability, need to be overcome [1]. The modifi-

cation of PVC by blending with another polymer is a

well-known method currently in practice. Polymer

blending is a straightforward, versatile, and inexpensive

method to combine the useful properties of different

polymers and can provide an incredible range of physical

or chemical properties [2]. Therefore, much attention has

been attracted to add some modifiers into PVC through

blending. All the commercialized modifiers for toughen-

ing PVC can be divided into two basic categories: the first

group is the traditional grafted rubber-thermoplastic type,

such as some copolymers of methyl methacrylate-buta-

diene-styrene copolymer (MBS) [3], acrylonitrile–butadi-

ene–styrene (ABS) [4], and core–shell acrylate (ACR)

[5] and the second group is semi-compatible polymers,

such as copolymers of ethylene-vinyl acetate (EVA) [6],

acrylonitrile-butadiene rubber (NBR) [7], chlorinated

polyethylene (CPE) [8], and the terpolymer of acryloni-

trile-styrene-acrylate (ASA) [9, 10].

The ACS resin is a terpolymer of acrylonitrile-chlori-

nated polyethylene-styrene. In ACS, the rubbery phase is

chlorinated polyethylene (CPE) which constitutes the main

polymer chain, and the glassy phase is made of styrene and

acrylonitrile which are grafted onto CPE. ACS is very

similar to ABS and can be used as an impact modifier for

PVC as well. Furthermore, ACS has good physical and
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