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Removal of Mixed Waste Gases by a Biotrickling Filter Packed with a Novel

Combined Packing Material

MEI Yu', CHENG Zhuo-wei’, WANG Jia-de’” , LU Yin'
(1. College of Biological and Environmental Engineering, Zhejiang Shuren University, Hangzhou 310005, China; 2. College of
Biological and Environmental Engineering, Zhejiang University of Technology, Hangzhou 310032, China)

Abstract: A pilot biotrickling filter (BTF) was set up for removal of a mixed waste gas containing toluene and ethanol. The packing
material was composed of polyhedral sphere and polyhedral hollow column previously designed by our group. The results showed this
BTF could successfully start up within only 8 d and the average eliminate capacities for toluene and ethanol were 97. 14 and 113. 10
g+(m’+h) 7", respectively. Empty bed residence time (EBRT) and the inlet concentration had effects on the removal of toluene. The
maximum elimination capacity of toluene and ethanol was 123.34 and 206.36 g+(m’+h) ~' under EBRT of 21. 11 s, respectively.
However, the effect of spray liquid density was not obvious, and the optimal value of solution and gas ratio was 6.82 L+m~*. The
influence of unstable processing condition on its performance was also investigated. NaOH solution could effectively reduce the plugging
of the filler layer, and the removal capability of pollutant could be recovered within 3 days. After the running was stopped for 10 d, the
removal performance of this BTF could be quickly recovered.

Key words : biotrickling filter; combined packing; mixed waste gas; elimination capacity; abnormal conditions

R A VAL A (volatile organic compounds,
VOCs) A& Tolk B S 2o, Bk 3R E 50 4 1
FeE U S Rz —. BT, & E RS
PR 2 IE A B R AL, N TIZ R,
VOCs A AT ZMEVER. BLoh, #50 VOCs i A
EE GV VA AUNE~E = 4 N 95 S D A )
TF . mAUN VOCs IRBREOR | A BB IR | 2805
GRS N

A Al R — R R R BEEOR R FHAUCAE P LA
PR A WL 1 S H AR A i Sl A RE DR, 22 X3
JEHAL I TCHLY) (CO, |, 7K 55 K dn i 2 i ot , 2
AEFR L, JE 5 P AR A BORME
TRAE Y BRUA R A W) b P B RO 2
B G P AR A A SR AR, S P AR 1 4% T
I, PR LR RE B0 15 Y ) (1 BRS¢

WAL T2 AL G A W o3 RIR L U

FORLC VR B SRR 1 TR S
B ), R A B A B T R, i
AJgsg et e m B, 58 | LIRS, WAL
S PEIFORE A AL 50 R s B 2 A i
B, iR BRI IR (PU-foam ) | R AR 1
SR, BT e B, R B — SRR A ) S
for B A2 A S 8] 19 228 4, R g Gt 0 ey 4R AR S
L SR, 5 DA W 22 S Vo0 A, ISR 5y 34 ZE
EERAEY RN 22 T A A T B Al AR 2 AT
KINFREIBAT. Dy fifp PR B — OB AT 78 1 )L, 47F 52
FHLH TR ALA BURHO BT 50 8 . (L 45

s HHA: 2015-04-18; f&ITHHA: 2015-08-06
EeWR: FRERAVIEEETR (863) 5 H (2012AA063102) ;
WA HARBL2: 3L 4 10 H (LY14C030004 ) 5 # 7T RE ALK
AR A AT H
YEE B MFI(1983 ~ ), o, Wit SCIR I, 3= BRF 5T 07 18 A BE A
YIFA  E-mail ; imy1220@ zjut. edu. cn
# JETREE RN, E-mail ; jJdwang@ zjut. edu. cn



4390 7

B 306

R FH RN RIS AN — R 3R 20 24 R BT 94 348 73 )
FET AWy i D8 PR B9 T FIE 2, Ab BE 5 AL SR
R 126 d KRWs AT 45 R R, X b3 505 5K
HATRIEAR | S 3% = 0 A 2 S S8 00, O b
Vg2 Rl BRIV ek i W N (11 B 0 R oK e = Ry
RETR NS Bk B, 538 2 4 J5 BURHIF A 1) — B BT
R

ARSCHERITIY A AT 0 K i 03 2 T Bk 250 Z2 T
MEAE 25 BORE, S AR Wi U PR IR LA R
MZBHREA R, @l s 17 TESHok
WG BRI PERE. A, AT B R T AR
B | RGUFAE ) W B AN BIACR Y
SN, USSP T R 4R IR S8

1 #REFEE

1.1 BURMANAL 2 &
ARG IELE T WP A Wi BE IR 43 ) R S0
ZIMERFIZS O Z A, R AR R R,

S Z W BR BURH ARy @50 mm (KA 193
m’-m HEFUEZEE 46. 14 kg-m ) , 250 Z 1R R
1 @50 mm x50 mm( FLRFEFL 257 m®-m 7 HERIES
J¥119.36 kg-m ™). AEWi%UEHE (biotrickling filter,
BTF) ] AE2 780 mm, B4R 53 = Be, £3 Bt i 800
mm, F IR 5 — B s O 2 A, 5 Bk
DR Z MR, =B TWAFIE IR M. RS —
B 5 Al B EUDRHBURE 11 i AU R UARCR A
M. SUEH T2 AT 2% S0k 10].

BTF 1247 B, WEHK 38 52 R4 30 L+ (m® +min) '
AN G B RN 30 Led ™. BRI &
60 ~128 m’+h ™" HEAT W IARAR, 25 R
1] (empty bed residence time, EBRT) Ay 14. 51 ~
30.96 s. SRRy Ry e B2 25 1B A BR A W 4F 4
Wi, 2 WA S —D A s, kA
SRR FE B0 A= Vi g v AT HE IR, g4y 4
BB, BB T o HE R shily, 1oy e izt i, I
RZEEEE IV AR AR (£ 1).

&1 BTF EMEKIEITSEH

Table 1~ Operation parameters of biotrickling filter at different stages
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Fig. 1 Removal rate and elimination capacity of toluene and

ethanol by the BTF at the stable operation phase
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Table 2 Comparison of elimination capacity and pressure drop with different packing materials
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Fig. 2 Effect of the EBRT on the removal rate and

elimination capacity of toluene and ethanol

ML, ARA% S B 35K, il i EBRT ks b 25
FRACR SN BRI XF 2 T K G BRI X 45 5
(A LA, ANAS TG o G 21, PR TA% T B 7 4 A
AN, IR BRBCR 32 EBRT SN | 9E 5 R 5
B, S2 A8 0 B Ry R A EBRT S Ag e
2.2.2 PR fr

FEHE 2. 2. 1 458, %68 EBRT 21. 11 s, H
FEPESHE 88. 12 ~2267.03 mg-m °, Z S M
J& 354.99 ~2699. 88 mg-m 1 B ¥ Ik R
30 Le(m’-min) ', HETHIR LRSS A%
Briumi i oC R (K 3).

M PSR A 103,87 g+ (m®-h) T, EFR
g ik 86.77 g+ (m’-h) ™', EERRMKIRAL T 80%
~100% WG Z P 5 Rl S 00 far T, 25 Bk 17 far
Wk FFt, R 263,25 g+ (m’-h) ' AFiE
B R BRI, N 123,34 g+ (m®-h) ~' {EII 25
B RAUME T 40% ~60% . T ER i i T
R BEE A R, RBR TR BT
BOM PSR i 311.24 g+ (m’-h) TP F B R
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capacity of toluene and ethanol
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removal efficiency of the BTF
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