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Abstract: The application of response surface method in the research of the formulations of PVC heat stabilizers was stud-
ied. According to Box-Benhnken design principle, a response surface analysis table of the three factors and three levels and
the experimental programs of thermal stability time were designed. SAS was used to analyse the experimental data, which
generated response plates about thermal stabilization time needed by the interaction between ZnSt,, CaSt,, and BaSt,. The

picture showed that ZnSt, had a negative linear effect on thermal stabilization time, and there was interaction between ZnSt,

and CaSt, as well as between ZnSt, and BaSt,.
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Tab.1 Table of factors and levels used in RSM.

SRk I
(X;) ZnSt, fﬁﬁ/g (X») CaSt, ﬁfiﬁ/g (Xz) BaSt, ﬁ}pli/g
-1 0 1 0
0 1 2 1
2 3 2
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Tab.2 Experimental design and results for static thermal
stability time and dynamic thermal stability time

5 X X, X; Yi/s Yols
1 -1 -1 0 820 757
2 -1 1 0 1155 747
3 1 -1 399 392
4 1 1 587 594
5 0 -1 -1 280 294
6 0 -1 1 630 466
7 0 1 -1 539 596
8 0 1 1 1105 798
9 -1 0 -1 775 614
10 1 0 -1 355 416
11 -1 0 1 1370 964
12 1 0 1 530 493
13 0 0 0 560 643
14 0 0 0 580 596
15 0 0 0 621 601
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Tab.3 Analysis of variance on static thermal stability time

FEKE HBE  FHM F P(Pr>F) W
X 1 632250  163.4249  <0.000 1 b3
X 1 197506  51.0517  0.000 8 b3
X 1 355324 91.8448  0.0002 b3

XX 1 68 419 17.6849  0.008 4 PY
XX 1 5402 1396 4 0.290 5

X X 1 44100 113990  0.0198 PY
XX 1 1083 0.279 9 0.619 4

XX 1 11 664 3.0149 0.143 0

XX 1 4363 1.1277 0.336 8

EVEY: .
i 9 1316879 37.8210  0.0005 b3
Z?g{ 98.55%
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Tab.4 Analysis of variance on dynamic thermal stability

time
FEEKE HEE  CFAM F P(Pr>F) BEW
X 1 176219 30.4653 0.002 7 %
X, 1 85 471 14.776 6 0.0121 P
X; 1 80 171 13.860 2 0.013 7 %
X X 1 7 874 1.3613 0.2959
XX 1 11221 1.9399 02224
X X 1 18 623 32197 0.1327
XX, 1 5057 0.8743 0.3927
X, X 1 224 0.038 7 0.8518
X; X 1 52 462 0.907 0 0.384 7
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Fig.1 Plot of main effects of the three variables on static and
dynamic thermal stability time
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Fig. 2 Response surface plot of static thermal stability time

and dynamic thermal stability time with X; and X,
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Fig. 3 Response surface plot of static thermal stability time
and dynamic thermal stability time with X; and X;
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Fig. 4 Response surface plot of static thermal stability time

and dynamic thermal stability time with X, and X;
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