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Field Life Forecasting for Plastics Materials which Contain Stabilizing Agents
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A decrease in heat stabilizers within plastics is discovered to occur through both chemical reactions

and physical phenomenon (such as leaching) conforming to an exponential decay. The thermal

degradation life can be accurately forecasted using an Arrhenius plot which takes into account the

decrease in heat stabilizer content. Field data was collected and analyzed, verifying this prediction.
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Tablel Heat degradation life for the polypropylenes
that are contacting with copper

Temperature (C) Heat sta(bhi>1ized PP Non—he%tP s(t}ii)bilized

160 320

150 818 17
140 2184 27
130 41
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Fig. 1 Arrhenius plot of a PP degradation life and
circumstance temperature distribution of
the product ‘
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Table 2 Life-consumption-rate summary for heat
stabilized PP vs non-heat stabilized PP

Heat stabilized PP Non-heat satabilized PP
0.008 19.5
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Fig. 2 Relation between field period and heat deg-
radation life of collected products from the
field
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Fig. 3 Relation between field period and remain
rate of sulfuric stabilizer
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Fig. 4 Relation between remain rate of sulfuric
stabilizer and heat degradation life
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Fig. 5 Model of decreace in sulfuric stabilizer
according to chemical reaction and physical
phenomenon
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Fig. 6 Field data of the sulfuric stabilizer's remain
rate as fitted by an exponetial decay
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Table 3 Life-consumption-rate summary for the PP

calculated with a time mutation Arrhenius

plot

T, h(T.1) Wn) | WT,0722) | K(T.1)
(C) (h) H(T,12) | H(7,15) | H(T,15)
125 0.01 0.00038302 | 0.00138272 | 0.00191512
120 0.34 0.00752760 | 0.02717464 | 0. 03763801
115 1.7 0.02182940 | 0.07880414 | 0.10914700
110 3.68 0.02607885 | 0.09414465 | 0. 13039426
105 £.80 0.02273462 | 0.08207199 | 0.11367312
100 13.74 0.03999045 | 0. 14436554 | 0.19995227
95 39.37 0.04498898 | 0. 16241022 | 0. 22494490
90 71. 52 0.0424167¢ | 0.15312461 | 0.21208394
85 111.07 0.03454021 | 0. 12469014 | 0.17270103
80 125.05 0.01973340 | 0. 07123757 | 0. 09866699
75 129.89 0.01020051 | 0.03682383 | 0.05100254
70 108.71 0.00416305 | 0.01502860 | 0.02081524
65 83.30 0.00161426 | 0.00582749 | 0. 00807132
60 62.58 0.00053417 | 0.00192837 | 0. 00267087
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50 13.73 0.00003421 | 0.00012349 | 0.00017104
45 7.25 0. 00000546 | 0.00001970 | 0.00002728
40 2.55 0.00000081 | 0. 00000293 | 0. 00000406
35 0.82 0. 00000011 | 0.00000039 | 0.00000054
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