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Abstract

A biofilter combined with an auto-

8/ 7 31

continuous monitoring system was used to
simulate treating waste gases containing ni-
tric oxide (NO) inthisstudy. Thefilter me-
dium was composed of composts and wood
chips, and the wastewater containing denitri-
fying bacteriawas blended into it.  So the
microorganisms can grow on the surface of
filter medium to reduce NO by microbial
denitrification. The gasinlet concentration
of NO, oxygen level, additional carbon
source, and phosphates that would influence
the NO elimination rate of the biofilter were
discussed in this study.

Theresultsindicate that raising the
inlet concentration of NO and the oxygen
level decreasethe NO removal. However,
adding glucose and phosphates increase it.

In anaerobic condition, the gas flow rate was
maintained at 500 ml/min and the NO inlet
concentration was 500 ppm, the NO éimina-
tion rate was up to a highest value about 99%
when adding glucose 1 g/day and phosphates
at thesametime. The oxygen level larger
than 2% will inhibit the microbial denitrifi-
cation and the NO elimination rate decreased
into 60%. After adding the glucose 1 g/day,
the filter effect increased from 21% into 99%,
and it also changed from 54% into 72% by
adding the phosphates.

Moreover, the anaerobic experiment
was simulated using reaction limitation
model. Under the condition of afixed flow
rate, the NO elimination rate decreased when
NO inlet concentration increased in the zero
order reaction limitation model, but it was a
constant in the first order reaction limitation
model. The trend of anaerobic experiment
can be well simulated using this model.
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700 g 64 %
1100 g 100 %
400g
1~4 mm - - -
1.96 114 143 -
3.79 m¥g - - -
0.52 0.92 0.79 0.41
8% 5% 10% 70 %
pH - - 6.5~7.0
C 28.74% | 45.32% | 34.53 % -
H 411% | 534% | 470% -
N 473% | 357% | 3.96% -
sec.l 140
sec.2 139
As sec.3 110 m*/m?
sec.4 129
total 144
300 ppm| 0.402
Coo NO 400 ppm| 0536 | g/m®
500 ppm| 0.670
D, 2.4x 10°| m¥s
H 0.25/ m
sec.l 0.027
sec.2 | 0.018
Ko sec.3 | 0017 | g/m’s
sec.4 0.022
total 0.021
sec.1 325
sec.2 290
Ky sec.3 312 1/s
sec.4 327
total 246
m 21.6 -
Uy 0.004 m/s
o 0.00035 m
£ 0.41 -

800

ppm

[ B N N

= O © o~
<

o

| Q=500mlmin

100

200 300 400 500 600
ppm

—o—portl

b —o—port2

—t—port3

L —— port4

——port5
0000

Q=500 mi/min
Glucose 1 g/day

10



CoulCin

CoulCin

NO

Q=500 m/min

0.2 | Cy=200ppm —=— Glucose 1 g/day | 80
| 0,760 o
0 100
0 0.25 05 0.75 1
3
1 0
L —=— Glucose 1 g/day |
08 r 12
06 -1 40
04 r 60
02 -1 80
Q=500 ml/min
[ Gy=500ppm 1
0 100
0 0.25 05 0.75 1
g
100
80 [
m [
40 [
I Q=500mimin
20 G, =200ppm
L Glucose 1 g/day
0 L L L L L
0 1 3 4 5 6 7

Cout/C\n 1

0.8

0.6

0.4

0.2

CoelCqo 1.0

0.8

0.6

0.4

0.2

0.0

CoelCp 10

08

0.6

04

0.2

0.0

3

120
4 40
4 60
4 80
——
——
100
0.25 05 0.75 1
3
10 NO
| elimination
rate
first order 20 ( )
40
zero order 60
+ Cin= 60ppm .
= Cin=120ppm
o Cin=300 ppm + 80
o Cin=400 ppm
4 Cin=500 ppm 1
reacton limitaion model
! ! 100
0.25 0.5 0.75 1
3
0 NO
elimination
rate
3 firstorder 20 ()
" 40
zero order o
60
+ Cin= 60ppm ¢
= Cin=120ppm
o Cin=300ppm 80
o Cin=400ppm
2 Cin=500ppm
reaction fimitation model
L L 1m
0.25 05 0.75



CyelCqo 1.0 0 NO
L elimination
rate
08 - ) 120 ()
whole fiter considered
06 each section considered 14
04 - -1 60
02 - -1 80
o Cin =380 ppm
[ zero order reaction limitaion model 1
0.0 100
0 0.25 05 0.75 1
g
Cge/cgo 10 0 ) ll\lo.
| elimination
rate
08 r 120 ()
*
[ whole filter considered
06 R 440
04 2 4 60
L each section considered
02 4 80
¢ Cin=150 ppm
[ first order reaction limitation model
0.0 100
0 0.25 0.5 0.75 1
g

400 2000



	page1
	page2
	page3
	page4
	page5
	page6
	page7

