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Studies on the Utilization of Chlorinated Paraffin CVID
Characteristics of Low-Molecular-Weight Chlorinated Paraffins and Their

Performances as PVC Plasticizer

Sakumi Fujii
Yoshihiko Kunimitsu

Teruo Thara

In recent years a large scale production of normal paraffins in the C,0-C,¢ range has been started for
use as feedstocks for soft detergents. As a result, commercial production of chlorinated paraffins (CPN) from
these normal paraffins has become feasible.

In this paper, the characteristics of CPN are compared with those of conventional chlorinated paraffin
waxes (CPW). The performances as secondary plasticizer for PVC resins are also compared. The results are

summarized as follows:

1. Viscosity and specific gravity increase for both CP’s as their chlorine content is increased. At the same
chlorine content, CPN are less viscous than CPW, the viscosity of CPW (40%Cl) being nearly equal to
that of CPN (50%CD).

2. Compatibility with PVC resins increases with increasing chlorine content, and when the chlorine content is
equal, the same compatibility is exhibited. The main advantages of CPN over CPW are their higher comp-
atibility at the same viscosity and their lower viscosity at the same compatibility.

3. Other advantages of CPN are their high plasticizing efficiency, good electric insulation, and improved
flame retardancy, as well as the lower cost of the PVC compounds into which they are incorporated.

However, with regard to the volatility, which is closely related to the ageing properties of PVC compo-
unds, CPW is superior to CPN, the latter showing nearly the same volatility as DOP.
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Table 1 Chlorinated paraffin samples.

ChlorineViscosity[Specific] Trude
Name |content [at 25°C |gravity
(%]|[poise] [at 25°C name
CPN50 | 49.44 | 12.00 | 1.244 | Toyoparax 150
CPN 45 | 43.09 2.10 | 1.161 | Toyoparax 145
CPW40 | 40.61 | 17.20 | 1.153 | Toyoparax A40
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Fig. 1 Variation of specific gravity with
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Fig. 7 Variation of ageing loss with CP content.
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Fig. 8 Variation of hardness with plasticizer
content.

20
10
0
o
{9
!
& 10
(=1
2]
g
& —20
g
O
O
—30
—40
_spl_l | | | | |

30 40 50 60 70 80
Parts plasticizer per 100 parts PVC

Fig. 9 Variation of cold flex temperature
with plasticizer content.
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Table 2 Plasticizer efficiency. Content (phr) of CP
equivalent to 50 phr DOP.

Based properties | CPN 45 | CPN 50 | CPW 40
JIS hardness 60 71 71
Cold flex temp-

erature 61 71 73
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Fig. 10 Variation of compatibility limit with
CP content in plasticizer blend.
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