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Treatment of Air Contaminated with Methanol and Toluene by Biofiltration
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Abstract

The performances of biofilters packed with palm shells or peanut shells for removal of
pure methanol, pure toluene, or a mixture of methanol and toluene were investigated. Methanol,
which has a high water solubility was used as a representative of the hydrophilic class of VOCs
while toluene, which has a much lower water solubility, was used as the representative
hydrophobic solvent. Although the characteristics of peanut shells and palm shells are different
they both apbear suitable for use as media in biofilters treating air contaminated with' methanol or

toluene since their maximum elimination capacity (EC_ ) values are comparable to those

obtained using other media. The maximum elimination capacities were 198 g methanol m’/h and
141 ¢g toluene/m’/h for peanut shell systems and 168 g methanol/m’/h and 133 g toluene/m’/h for
palm shell systems. In the mixed VOCs systems, the maximum elimination capacities were 215 g
methanol/m’/h and 6.6 g toluene/m’/h for the peanut shell system, and 185 g methanol/m3/h, and
88¢g toluene/m’/h for the palm shell system. It can be seen that the EC values for methanol in the
single component systems are very similar, but the EC values obtained for toluene in the mixed
system are well below those obtained in the single component systems. This is probably because
toluene wa§ only introduced into the biofilter systems after the microorganisms were well
acclimatized to methanol. There is evidently much still to be learnt about interactions between
microorganisms responsible for degrading different VOCs and this could be a fruitful area for
further research.

The EC_,_ values for peanut shells are slightly higher than those for palm shells, and the
peanut shells have a much lower bulk density, which would certainly have cost advantages.

However, the results also show that palm shells could retain their structural integrity better than

peanut shells and so require replacing less frequently. This means that local availability and costs
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of the two materials are likely to determine which should be selected. Use of peanut shells or
palm shells should be of considerable benefit to Thai industries considering installing biofilters to
remove VOCs as it makes the cost of bed packing materials much more affordable than if more
conventional packing materials had to be used.

A macrokinetic model based on elimination capacity was chosen for modeling biofilter
performance as a function of inlet load. Such a model would be decidedly useful to anyone setting
out to design a biofilter. The equation of elimination capacity vs. the load curve is
EC=aH _, (1- e ™" . The underlying basis of this model is that microbially mediated VOC
degradation processes follow Michaelis-Menten kinetics, so that in any given biofilter there is a
maximum VOC degradation rate that can be achieved. At low inlet loads it would be expected
that a first order relationship would exist; however, as the inlet load increases, the relationship
moves progressively towards a zero-order relationship. Even though the bed height was kept
constant during the present project it has been included as a variable in this quel 50 as to
enhance the model’s usefulness to those wishing to design biofilters for other purposes. The
above elimination capacity model fitted well both our experimental results and those of other

studies.
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