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Physical properties of materials

kites  MERREE/ WRWA fLEER/ FkEg S/
mm (kg-mi'?) (mz-gfl) % %

$12 x20 471.0+0.8 3.91+0.20 38~41 49=+1.3
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Fig.1 Diagram of the biofilter system
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Tab.2 Composition of the nutrient solution

WHITRE WE/(g- L") MEIXE wE/(mg- L")
K,HPO, 0.11 FeCl, 0.25

KH, PO, 0.04 MnSO, 0.03
NH,Cl 0.54 ZnS0, 0.04
MgSO, 0.067 (NH,),Mo,0,, - 4H,0 0.03
CaCl, 0.036 — —
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Tab.3 Operating conditions of the biofilter
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i /d

FJIEXL #( hfl) m-s) h—l)

I 1 ~42 0.1 148.3 107 ~1 321 1.30 ~16.04
I 43 ~84 0.2 74.2 104 ~1 271 2.53 ~30.84
I 8 ~126 0.4 49.4 104 ~1 188 5.07 ~57.65
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Fig.2 The variation of the inlet and outlet toluene

concentrations and RE of the biofilter

as a function of time
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Fig.3 Effect of toluene ILR on RE and EC of biofilter at various EBRT
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Fig.4 Variations of RE after recoveries from different

shut-down periods as a function of time
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Tab.4 Variations of the microorganism before and after

recovery from a shut-down period of 30 d
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Abstract: Self-made biological fillers embedded with Pseudomonas putida were used as biofilter packing mate-
rials for treating toluene. The effects of inlet loading rate (ILR) and empty bed residence time ( EBRT) were
evaluated. Changes in micro-organisms before and after the shut down period and its effect on biofilter per-
formance were investigated. Results indicated that, no need for hanging film, activities of micro-organisms
were high, capacity to eliminate toluene was strong. Optimal EBRT was 74.2 s, and removal efficiency ranged
from 49.3 t0 97.3 % ; maximum elimination capacity, 16.97 g« (m’ - h) ~' was occurred at ILR of 22. 11
g+ (m’ - h) ", The recovery time needed for achieving constant state, after biofilter shut down for 3 d, 7 d
and 30 d, were 5, 21 and 45 h, respectively. Microbial counts after recovery were significantly higher than
the 30d shut-down period, and lower layer had the highest microbial population.

Key words: biofilter; toluene; shutdown; biodegradation



