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Modeling the drying phenomenon in biofiltration of waste gases containing ethylacetate
using pure strain Rhodococcus fascians (I11)
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Drying is one of serious operating problems in
biofiltration. This project is in the third fiscal year.
The kinetic modeling program for biodegradation of
ethyl acetate in biofilters was developed and
integrated into the drying modeling program. Upon
performing the biofiltration process, the operating
conditions for biofiltration were well controlled,
using several Fuzzy rule based controllers and
seeding a pure culture. In addition, all possible
influent factors must be reviewed such as inputting
the combined substrates to biofilters with sludge as a
seeding culture. In order to solve the program that
combines the kinetic model with drying mechanism,
we worked on three sequencing way. At the beginning,
we obtained the produced heat by the microorganisms
with a steady state modeling technique. Next, we
solved the dynamic model with Matlab PDE toolkit
and obtained the biodegradation efficiency versus
time by substituted a ssimulated water concentration
into the inhibition form of origina kinetic model.
Finally, we compared the previous results with the
solution of our proposed drying model.
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2-1

(2) clean air, (2) heater, (3) air conditioner, (3) thermometer (K-type) &
controller for room temperature, (5) blower, (6) humidifier filled with water, (7)
dessicator, (8) compressor, (9) mass flowmeter, (10) tanned glass bottle with
ethyl acetate, (11) mixing chamber, (12) biofilter, (13) biofilter (Blank of
inoculation), (14) electric balance, (15) rotameter, (16) water pump, (17) nutrient
tank, (18) hygrometer, (19) DAQ Card (UEI) for humidity control, (20) mercury
thermometers, (21) VOCs sampling tubes, (22) electric stream selector, (23)
diaphragm pump, (24) electric sampleinjector, (25) gas chromatography, (26)

DAQ card (NI), (27) 4-port PCl-bus RS-232 Serial |0 card (ADVantech).
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Taipei, Taiwan) (SIERRA,
810C-DR-MP, Monterey, Cdlifornia, USA)

2 (UEI,
PD2-MF-16-50/16L, Maryland, US; NI, PCI-6025E,
Austin, Texas, US)

(National Instrument) LabVIEW

(Hwang et. a, 2002)

2.2

1[_'"'“ sample ports =
L
3-1
3.1
1 plug-flow
2.
3.
4.
5. 75
6.
1. 31 R=r
R=r+d
8.
,U - :umax S 1 _ i* OI
Ks+3 S ) (Ko *+0
S
S*
Ks
7
lumax
0
K

Luong 1987

|



3.2

9§ _Ds 9
ot R?or

99 _Do 9

ot R®or

d2
Ps olR812 o

2
D, 39 -

drR?

"’-<<><;Uo

<

O m
I I
O3 ‘@O (/3 ‘@w

jO)

O

(RZ a_sj _&lu 3-2
oR Ys
(RZ aﬂj _&,U 3-3
oR Yo
3-2 3-3
2 dS, Xy 2y 3.4
R dR Y
D, < 2 dOI X Ay 3.5
R dR Y
31 R=r+9
3-6
37

mS
m,
2 31 R=r
as _ 3-8
drR
a0 _ 39
drR
oS S
J = D _ 3-10
6t g dL A% [ }| R=r+d
00 00 00
—9 ==y D 3-11
6t g 6L A% |: }| R=r+d
3-10 3-11
ds ds
Ugd_Lg: ADq [ﬁ}h—rm 3-12
do, do
Ugd—l_g— AD, [ﬁ}h«:my 3-13
L=0
s,=S, 0,=0, 3-14
Sgi
Ogi
3.3
34 35
3-9 BVP
3-12 3-13 3-14
VP

3-6



Runge-Kutta method

MATLAB
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AS 450 1/ m 2002
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