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Kinetic Model and Simulation of the Adsorption Biofilm Theory for the
Process of Biopurifying VOC Waste Gases

Sun Peishi, Huang Bing , Huang Ruohua, Yang Ping (Institute of Environ. Science & Eng., Kunming Uni-

versity of Science and Technology ,Kunming 650093 , E- mail :sunps @yn mail .com)

Abstract :For the process of biopurifying waste gas containing VOC in low concentration by using a biological trickling
filter, the related kinetic model and simulation of the new Adsorptiomr Biofilm theory were investigated in this study . By
using the lab test data and the industrial test data, the results of contrast and validation indicated that the model had a
good applicability for describing the practical bio purification process of VOC waste gas. In the simulation study for the
affection of main factor, such as the concentration of toluene in inlet gas, the gas flow and the height of biofil m- pack-
ing , a good pertinence was showed between calculated data and test dada, the interrelation coefficients were in 0.80 ~

0.97.
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> - ( ) >
’ [1-5] 40 )
(D (
0y)
[4-6]
’ (2) C O)
(3) (
1 - : (59878020) ,
[4-6] (98B040 M) .
’ : (1957 ~), , s >

:2001-06-09 :2001-07-24



3 15
02) .
(4) (1) ( g <
, 3.0mg/L)
( CO, Clin = Clout = €1
H,0) . (2) ,
(3) Co, ,
> H2 0]
- (q)
(B »q= B[ mg/(L+h)].
L
5 Coont l \L Clin
Ottengraf
[1.2]
> dH
R HAE . e
¢ 0 GEn
PR s 5
SUEL e | -
e Fig .2 Sketch map of the mathe matical simulation
system for the biofilter
s
( Lang muir) s
1 - ( ) 2 >
Fig.1  Sketch map of adsorption biofil m
(twofilm) new theory
Q- dc, L de| Ae ¢,
A« dH ™ A- dH 1+ dec,
2
- (M)
’ . Q L A
’ ,dH s Cg
- 5, C1 N b
) (
’ ). 4
(D
- ’ L - L
Cgout + 1 ncgout | nCgin + Cgin -
5 be A- Ho- H

Qe+ He- L 2)



(2) - ;
( cg < r=0.97. ,
3.0mg/ L)
1.27%.
3
b=238.89mg/(L ,
*h) , A=0.2878. ,
b=112.36 Cgin » Q
mg/( L*h) , A=10.000178 . H. ,
3 4

L 2w ,

= M1 Y

2190 o sum

En 100 [e3No] e >

3 o

@ 50 Odb 00 Cgin ~ Q

+M 0 ° ! L H > Cgout >

0 1 2 3 n% B
AR cyafme - L , 5~ 9
3 100

o & ood 38 88 4

@®
f=)

( )

Fig .3 Comparing the result calculated by model with

o
(=1

& JINH

L E 0 /%
g

experimental result for bioelimination capacity

20 7=0.94 | o 1| 4548
of toluene (lab test data) 0
0 1 2 3
100 - (COSXUCACEODOIO0C) )\D':LM\‘EF‘X%\’EL‘Q“/mg. i
e 80
w 60 -O- WEfE 5
?’3 40 - - EWE Fig.5 Comparing the result calculated by model with
=)
# 20 - experimental result for purification efficiency
0 1 1 1
0 400 800 1200 1600 200
n . P * T,
ANOSARFERE cy,/mg - 0 = 150 ot r=0.97
= 100 g0 6
g o ©
4 < 50 o)
Q o Q
( ) o . .
Fig.4 Comparing the result calculated by model with 0 1 2 3
experimental result for purification efficiency A LA R BRI ¢ g /g L
of toluene (industrial test data)
6
3 4 Fig .6 Comparing the result calculated by model

with experimental result for bio-elimination

capacity of toluene



100 S 0O 6
+§\: 80 8 . &
60 | [e]
& o 4
8O0 [eswm]
20 o WEiE =0, 92
0
0 100 200 300 400
SthiiE o1 -
7

Fig .7 Comparing the result calculated by model with

experimental result for purification efficiency

160
- &I {g | 7=0.80
‘/\ 120 I DL Ay f
e otEE 8 A4
S g golBQ"°
g
= 40
os)
o 1 L 1 1
0 100 200 300 400 500
TR B/
8

Fig .8 Comparing the result calculated by model with

experimental result for bio-elimination capacity of toluene

120

—_
<
<

=23
<

D
o

BRI EBE Hen
=

[\
(=)

SEFEERE o/ng . L

Fig .9 Comparing the result calculated by model with
experimental result for concentration of toluene at

the different height of bio packing layer

Cgin D Q H

r 0.80 ~0.97.

,1999 ,18(6) :261 ~263.
2 Acuna M E, Perez F, Auria Ret al. Microbiological and ki~
netic aspects of a biofilter for the removal of Toluene from
waste gases, Biotechnology and Bioengineering, 1999, 63

(2):175~184.

3 , ,
1999 ,18(7) :309 ~ 311 .
4 , ,
1997 ,16(8) :13
~17.
5 s s
1997 ,17(6)
545 ~ 549 .
6 , .

,2001 ,(3) :10 ~14.





