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Removal of BTEX by a Biotrickling Filter and Analysis of Corresponding
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Abstract: The pre-acclimated microbial consortium and the activated sludge were used as start inoculums of a bench-scale biotrickling
filter (BTF). The performance of the biotrickling filter on the removal of BTEX mixture was evaluated, and the changes in the bacterial
community structure of the BTF were analyzed by PCR-DGGE technique. The results showed that the BTF could be acclimated within a

1 1

short time, the biomass that adhered to the surface of packing materials increased rapidly from 5.7 mg-g ™" at 10" day to 112 mg-g~
at 30" day. BTF could simultaneously remove all components of the BTEX mixture efficiently. The maximum removal capacity of the
BTF was 216.6 g+(m®+h) ™', which was achieved with an inlet loading rate of 269.7 g-(m®+h) ™' and an empty bed retention time
(EBRT) of 39 s. DGGE analysis indicated that the dominant microorganisms may be derived from the pre-acclimated microbial
consortiums rather than the activated sludge. Although the bacterial community changed with run time, the spatial distribution was very
uniform.

Key words ; biotrickling filter( BTF) ; BTEX; DGGE; community structure; microbial consortium
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[(1~74d) I(8~42d) IM (43 ~84 d) V(85 ~114 d)
RS HRSE/gom 3 0.09 ~0. 11 0.21 ~0.33 0.32 ~0.68 0.24 ~0.49
HORE MR/ gom 3 0.13 ~0.17 0.30 ~0. 46 0.39 ~0.74 0.39 ~0.72
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1 min. A0 IR R I 258 52 40 51 8RR 7E 200°C
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0.5 pg-mL™" ) Gold View ( Applygen Technologies
Inc. ,dbE0) YL )E H 1. 0% (450 (I BAR i
JBE L Uk LR
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EDTA pH 7.4), F4£ 50 pL #) PCR 7=4#). DGGE %%
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FBR TS 5 AR, AH X 2 B ORI AN TR B B
DGGE [ 3% i A1 L 1 & 48 WK AR 4 Dice-
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il , 7 4% ¥8 8 ( shannon-weiner index, SDI) i T =
T

SDI =- > P, x InP,

S, P,k ¢ AT S/ AT A 10 R .
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St 551 d,BTF X2R | R 2R 1 L B2 BT
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BT, X IR LR R ) R4y
WITFFZ 89. 1% . 94.4% . 91.2% F1 89. 8% , B i
B BT 8526 d AR AR RAS X H
KRN BRRIENT 99% . AR EBRRIKE
18, T4 40 d PRE % 95.9% .

5 = B dm A5 R B R 2 54 s, [RIE R
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78 d IAFIRL R A, BTF X 28 | WM 2 2K 10 2
B3R 200 96% . 96% F195% , 1 — F AL il F2 [ 3R 44
9 85% ,AE 82 d If A i5% 87.3% .
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FEAR S = BOR I B AR far. 00 Y G )
RIS A A5 K BR R B RIZ T K, SR A Z H 2R
FBRFR BN 95.1% H1 87.3% F [ ZE 72.8% Al
62.9% . {EAFF M E, BAR R FH 2R 10 iF <6
JRECA BRI B LBR R A AN 96% 4351 T [ 2
62.2% F166.9% . XFIFFEAIREREIRE AR F
P SURAR ety | = SR N E5] 5 N = 5
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FEBTF 2475 103 d I, 8 2R R F IR
9 2= B R 9k 79.7% . 89.3% . 93.5% Fil
94.5% . BEJSISAE HE D AR, (B & 4 50 1Y
ERFEM TR, 2113 d, 09 FHEEZ 70% |
82% . 88% K1 89% A4y, WA R FEAR TT fig 5 76
A FREEIRBE N SIS T AR B Y 37°C R 2 20°C A2
A W R RS R T G T R i %
2.2 BTF fLBR s

BTF X1 & BTEX Y& K L BRag S an (&l 2 fr
N, BBRRBE T SR AMTE —EWENILT R H%
FZE, MU S 190 g+ (m’-h) ' 5, ZEBREE
T SRR I AR BEREAR. AR St R
BTF T3k 45 0 e K 22 bR BE 1M 216.6 g+ (m’+h) ™
[ FEA A far R BRI (R] 43310 269. 7 g+ (m®+h) ~ A
39 s (HERRRI N 80% . M ZMH A 95% i 25
AESI 0 176.6 g+ (m’ +h) =" [ BRSO A5 B 7]y
188.5 g+ (m’-h) "'FI54 s]. W TREGSMAPH—
FRZH 231 75, BTF JT 3R A5 00 SC B L BR A8 1 (BI ABR
RN 95%) 43k 33.4, 44.3. 62.0 F1 56.6
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Table 3 Similarity of the microbial communities of the BTF during different operating stages
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