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Abstract: To provide insight into effects of UV pretreatment on a subsequent biofilters the mechanisms of UV pretreatment on biofilter
performance were further studied. Results showed that gaseous chlorobenzene UV photodegradation products resulted in a pH decrease
from 6-8 to 4-7 in filter bed. Ozone produced by UV photodegradation changed the physical properties of biofilm by reducing biofilm
thickness and oxidizing surface part of the extra-cellular polymer substance which promoted the oxygen nutrient and pollutant transfer
to biofilm. The reduction of biofilm thickness further resulted in the improvement of filter bed’s physical properties by providing a higher
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specific surface area of 880 m”*m ™ compared with the value of 784 m®*m ™ without UV pretreatment.
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Fig. 1 Set-up of combined UV-BF process and control BF process
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Fig. 2 pH changes of filter bed leachate in
combined UVBF process
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Table 1 Biofilm thickness along the height of biofilter in BF and UV-BF processes/um
D Jem
6 12 18 24 30
28 d 190 80 130 255 120 155
BF 127 d 110 255 210 90 145 162
201 d 145 145 215 210 210 185
28 d 185 245 275 250 220 235
UV-BF 127 d 150 140 230 150 125 159
201 d 175 15 90 50 40 74
1)
(2) d

(A) — it gE5E

3 - (260 d)
Fig.3  Micrographs of biofilm in biofilter of BF process and UV-BF process
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Table 2 Comparisons of biofilm EPS contents in BF process and UV-BF process/mg+( Leg) ~!
/d
183 185 208 228 237 246
BF 71 67 72 39 88 98
UV-BF 38 31 — — 37 33
1)
2.3
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MRTD( )
! 3
5 3
Table 3 Theoretic parameters calculated from the MRTD curves
U Mo
/min /min? /m?em 3
BF 7.8 94.8 784
12— UV-BF 6.0 64.1 880
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Fig. 4 MRTD curves ¢, of filter beds in BF process

and UV-BF process
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Fig. 5 Mechanisms of UV pretreatment on performance

of the biofilter in UV-BF process
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