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Global fates of polychlorinated biphenyl (PCB) were investigated with a fugacity based multimedia transport
and fate model, Globo-POP (persistent organic pollutant). The accumulation of PCB was directly affected by
the emission patterns of PCB into the atmosphere and surface areas of environmental compartments. Partition
coefficients and reaction rates also influenced on the accumulation patterns of PCB. The emission patterns of
PCB in 10 climate zones were consistent for the past 70 years, while the contribution of PCB in high-latitude
zones to the globe has increased by cold condensation. Considering the amounts of emission and accumulation of
PCB, the North temperature zone is regarded as an important source and sink of PCB. Meanwhile, in spite of no
significant sources, POPs accumulate in Antarctic environments mainly due to extremely low temperature. Finally
we suggested that a global water balance accounting for snow/ice should be incorporated into multimedia envi-
ronmental models for high-latitude zones and polar regions with the seasonal snow pack and/or permanent ice
caps. The modified model will be useful to evaluate the influence of climate change on the fate of POPs.
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Fig. 1. Global transport and fate of persistent organic pollutants.
Modified from Wania and Mackay (1996).
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Fig. 2. Annual emission of PCB 101 in 10 climate zones from 1930
to 2000 derived by the high estimates by Breivik et al. (2002).
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Table 1. Input parameters of physico-chemical properties of PCB 101. OW: octanol-water, AW:air-water, OA:octanol-air

Properties Values

Partition coefficients logKaow 633 logKaw -2.01 logKoa 8.73
Energy of phase transfer (J/mol) AUow -23,800 AUaw 59,700 AUoa -83,500
Half-life at 25 °C (h) air - soil 100,000 fresh water 31,000  ocean water 31,000 Sediment 55,000
Activation energy (J/mol) air 10,000 soil 30,000 fresh water 30,000 ocean water 30,000  sediment 30,000
Reaction rate of vapor with OH 3x10™"
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Fig. 3. Amounts of PCB 101 (kg) accumulated in environmental compartments.
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Fig. 5. Amounts and concentrations of PCB 101 in environmental
compartments of the North temperature zone.
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Fig. 8. Global water fluxes to be incorporated into new Globo-POP.
Seasonal snow and permanent snow/ice caps should be considered
in a global water balance.
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