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A study of phosphine leakage from polyvinyl chloride (PVC) sheet enclosures at different thicknesses
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Abstract

Laboratory studies have shown that permeation of phosphine through polyvinyl chloride (PVC) sheet is
inversely proportional to the thinkness of PVC sheet. However, PVC sheet enclosures cannot be completely sealed
and thus the leakage rate of fumigant gas during an actual fumigation job also depends on sealing quality and
prevailing weather. The objective of this study was to compare the leakage rates of phosphine under PVC sheet
enclosures of different thicknesses based on pilot-scale fumigations. The fumigations were performed in1 m’
enclosures located in a well ventilated area. The PVC sheets used were 0.05, 0.1 and 0.2 mm thick. The exposure
time was 7 days. In order to ensure that the three enclosures had relatively the same air-tightness, pressurization
tests were conducted before each fumigation. Six 7-day fumigations were conducted. In each fumigation, The
pressure half-lifes (PHL) of all three enclosures differed less than 19 s. In general, given the same thickness the
half-loss time (HLT) of the enclosure increased as the PHL increased. When PHLs were relatively close, the HLTs
of all three enclosures were slightly different. This study showed that in practice gas leakage rates from
fumigation enclosures made of PVC sheets with 0.05, 0.1 and 0.2 mm thicknesses were not greatly different and
that leakage rates are considerably affected by sealing quality.
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Figure 1 Examples of phosphine concentration readings from Experiment 1 (left) and Experiment 2 (right).

Table 1 Summary of the pressure half-lifes (PHL) and half-loss times (HLT) of the fumigation enclosures in
Experiment 1.

0.05 mm 0.1 mm 0.2 mm
Rep PHL (s) HLT (h) PHL (s) HLT (h) PHL (s) HLT (h)
1 168 83 170 84 170 74
2 215 159 211 224 213 189
275 119 278 160 277 181

Table 2 Summary of the pressure half-lifes (PHL) and half-loss times (HLT) of the fumigation enclosures in

Experiment 2.

0.05 mm 0.1 mm 0.2 mm
Rep PHL (s) HLT (h) PHL (s) HLT (h) PHL (s) HLT (h)
1 144 120 149 113 148 101
2 248 127 269 120 257 141

388 138 380 132 391 169
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