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The effect of methanol on desorption of polychlorinated
biphenyl in low density polyethylene
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Abstract: Three polychlorinated biphenyl ( PCB) congeners i. e. PCB-52 PCB-185 and PCB-
209 were impregnated into low density polyethylene ( LDPE) films in high purity water and
methanol-water mixture and then desorbed in high purity water from 2 to 110 d respectively. The
effect of methanol as co-solvent on the desorption kinetics of the target compounds in high purity
water was determined by comparing the exchange rate coefficients ( k,) and percentages of desorption
for two preloaded methods. No significant differences were found between two preloaded methods for
all target compounds ( PCB-52: P =0.96 PCB-185: P =0.19 and PCB-209: P =0.46) but the
negative values for &, implied that &, was probably not suitable for assessing the effects of methanol
on the desorption of the target compounds. On the other hand significant differences were found
between the percentages of desorption of PCB-185 and PCB-209 ( P < 0.01) preloaded by two
preloaded methods except for PCB=52 ( P =0. 37) . These results suggested that methanol as co—
solvent may impact the desorption kinetics of PCB-185 and PCB-209. Therefore it should be
cautious in using methanol as a co-solvent for impregnating performance reference compounds with
strong hydrophobicity into LDPE films in passive sampling of hydrophobic organic chemicals.
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Table 2 The initial concentrations ( pg*g™') of PCB-52 PCB-185 and PCB-209 in LDPE films preloaded in purity water

and methanol-water mixture respectively. Ky is the octanol-water partition coefficient; S ,s is the solubility in water at 25 °C
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Fig.1 The exchange rate coefficients (k, d™') of PCB-52 PCB-185 and PCB-209 in LDPE films

preloaded by different solutions ( purity water and methanol-water mixture)
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Fig.2 Desorption ratios ( M IM,,,) of PCB-52 PCB-185 and PCB-209 in LDPE films

desorption

preloaded by different solution ( A: purity water B: methanol-water mixture)
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