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Abstract

\olatile organic compound (VOCs) will be released as the result of mass transfer
from stored pig slurry under anaerobic decomposition. This research proposes two
different kinds of contaminant transport models to discuss the diffusion behavior of
four selected VOCs of p-cresol, toluene, xylene, and hexane. In modified Little’s
model, we make a hypothesis that VOCs released in the middle layer of pig slurry
transport through pig slurry layer and an air boundary layer. In modified Jury’s model,
we hypothesize that pig slurry is undisturbed. The VOCs are released in
contamination layer and transported through a clean layer as well as an air boundary
layer. The variation of VOCs concentrations could be presented as a diffusion
equation to simulate the diffusion transport processes. According to Freundlich
isotherm and theoretical hypothesis, the air concentrations of four selected VOCs and
total exposure dose could be calculated. Swine manure cleanup criteria based on
non-exceedence of the total hazardous dose corresponding to an acceptable risk from
indoor inhalation of four VOCs were calculated in a typical pig unit. When

considering the degradation phenomenon and Freundlich isotherm (q=1 pg g™, n=1,

L = 0.01 m), the cleanup criteria of p-cresol, toluene, and xylene in modified Little’s
model are 49.6 g g™, 1.49 mg g™ and 3.62 mg g™, respectively; while 8.31 mg g™,

5.24 mg g™ and 6.70 mg g respectively in modified Jury’s model.
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