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Thermal Stability Studies of PVC Compounds by DSC - Initial Report

Introduction

in previous reports (1, 2) a differential thermal analysis (DTA) test ha; pe...
used to evaluate the thermal stability of SVC resins 3ad PVC plastisuis. in this
test an exotherm [s observed which arises from the reaction of -ta'i'i.ers with
HCl formed during polymer degradation. It is known that this type of exotherm will
occur with certain stabllizers but not with others. (3) Results on PVC plastisois
showed good reproducibility. Reproducibility was poorer on tests or PVC rec'n.
This was interpreted as due to problems in uniformly mixing stabilizer and resin In
small quantities. The presence of the plasticizer gives higher uniformity of the
stabllizer In the PVC plastisols. in this study an evaluation Is made of the
feasibility of using the test on cubed PVC compounds. Oifferent stabilizers are
examined to determine which give the stabillization exotherm. The reproducibility
of results s also evaluated.

Experimental

Tests were run onthe Ou Pont 990 using the BSC cell and harmatically sealed
pans. This procedure has been found to glve better resuits than using the DTA
cell. In addition, any HC) produced lsomﬂmg in the sample pan in most cases.
0SC scans ware performed from 35 to 300°C at 20°C/min. scan rate.

Rasults and Discussion
The compounds studied were:
(1) SPIN1<021 contalaing 2 phe of $-86 (Methy! Tin Stabilizer)

.

B2 . cantaining 5 phr of $-94 (Tri Base Lead Sulfate)
RI2S phe $-10 (Didasic Lead Stearate)

o
-
G

) containing 6 phr of $-94
Trens 00! containing 3 phr $-69 (Butyl Tin Stabilizer)

Conpounds (1) and (V) showed no stabillzetlon exotherm. Compounds (2) and (3)
‘did show the esstherm. Five samples were run of each of tha latter to eveluate
reprofusibitity, A list of the messured excthers temperatures i3 givgn In Teble 1.
For ecompound (2) we find an average of 270.4 - 5°C compared to 264.8 - 2°C four

compound
to non-wnifermity within thet given sample.

3. One scen of compound 3 showed a double mxotherm. This soﬁo be dve
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in studies on stabilized resin a variation of about Y% was observed in
the stabllization exotherm. For plastisols the variation was avout - 2 7. ©-
this basis the reproducibility of the results for compound 3 is quite good while
reproducibility for compound 2 is significantly worse. The reproducibility is
assumed to reflect the uniformity of stabllizer concentration in the compound.

Conclusions

The DSC test for thermal stability was found to be feasib':z £, (he lead
containing compounds. The two compounds containing tin stabilizers did not
exhibit the stabilization exotharm. The reproducibility of results for one cf
the two lead containing compounds was quite good, probably Indicating a unif~rm
stabilizer concentration. Reproducibility for the other lead zontaining comoound
was poorsg probably indicating a less uniform stabilizer concentration.

Yable |

Sompound Emthern Tep. (O¢) Aversge
87238-02) 265, 269, 27\, 272, 275 2700 ¢ %

87317-021 263, 26A, 265, 267 (258, 266") 2648 ¢ 2%

*Oouble emotherm cbserved.
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