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Abstract— A batch cuiture was done to investigate the effect of carbon sources on the bacterial film growth and
denitrification. From an analysis of the metabolism characteristics of the denitrifying bacteria in each medium,
methanol was found to be the most effective C-source. Existing design models of the fluidized biofilm reactors contain-
ing parameters dependent on the operational condition, were simplified according to the Rodrigues’ proposal as
follows.

JVCi—y/Co=Kt, K= (1—¢)V2kD, /26

From the results of experiments, the performance parameter K was 0.007.
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Fig.1. Substrate penetration in the slab geo -
metry.
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Table 1. Composition of synthetic waste.

Syst. BATCH INOCU - FLUIDIZATION
Component 1 2 3 4 5 LATION 1 2 3 4
KNO, 0.098 0.169 0.115 0.066 0.115 | 0.5 0.083 0.166 0.248 0.321
Y. extract 0.008 0.034 - - - 0.1 - - - -
Peptone - 0.337 - - - (1) - - - -
Glucose 0.015 - - - - - - - - -
Nutrient broth - - 0.120 0.120 - - - - - -
Methanol 0.03 - 0.048 0.028 0.048 | 0.209 0.035 0.069 0.104 0.138
NaCl 0.195 0.337 - - - (1) - - = -
NH,Cl 0.02 0.034 0.023 0.013 0.023 | 0.1 0.017 0.033 0.051 0.068
MgSO,, 7H.0 0.039 0.010 0.005 0.003 0.005 | 0.02 0.003 0.007 0.01 0.013
CaCl, 0.004 0.001 0.001 0.001 0.001 | 0.002 0.001 0.001 0.001 9.001
KH, PO, 0.029 0.051 0.007 0.004 0.007 = 0.5 0.025 0.05 0.074 0.099
K,HPO, 0.098 0.169 0.023 0.013 0.023 | 0.15 0.083 0.166 0.248 0.331
Na, SO, 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Silicone antifoam - - - - - 0.004 - - - -
Amyl alcohol - - - - - little - - - -

ace (FeC'. MnCl,-4H,0, Na,MO,-2H,0, CuSO0,-5H,0); a little
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Fig. 2. Batch reactor (in incubator, 35C).
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Table 2. Properties of clean support media.

Activated Carbon (Coconut)

real density 1.450 g/me
bulk density 0.367 g/mt
mean particle diameter 0. 605 mm
mesh size (U.S. stand.) —25+35
static bed porosity 0.533
specific surface area* 250.3 m' /g

* _ measured after pretreatment of media

o] A& et 4MNaOH goloz A3 the 7d
=4 *o‘ 2kgl § &4 Al Qlzlel n]alEal g

[*}

o SoE Axsch
Fig. 304 24§18
77 ALg ehgiet.

peristaltic, &+ mas-

terflex pump &

F
|

-
P
i
Px
io
frraa
o

_,a
L
o
2
0 =2

BN

e} Fig. 4 o4 ®.50] syst.B7} A
z7) Hlir%‘: 7b 230 ol M E AL Al A

148 ek o]%e 25 ATCC21]) N
l wizloll A 37C, 29 wioF 3ok
Aoz Bel elaglo] AR} Al 48]
5 AEwAAN e Fad E¥*£’J°l
oAk (Fig. 404 4

A2 ateE]obo] A S

ok

d
|
b3

[l
N
S

O
T:n

o



P.denitrificans 2] 7] o 7|27l Q4
Table 32 zreom] d7)z71e] Ha4er) &

Zr = 3
712732 1/56~1/7 Axelch. v|AEute] 4alvlA)
e daAEsrt £2 el Aol nl
A aldgate] 4 5 AA dgeAEdiE evla
Zobe] 4ol A AH WA % nitrate #o] B
wha9l g o aho]of aeh.
5 ,B/B/ 500
1200f 7 ~
, S
BB 4400 &
/ 2
1000F\ g 5
Il ’___A—A—- téo
E P A,/”’A‘ '300;%
g B _ A 3
= 800p /B kA g
S 0 A b
z %:,K 4200 3
v S
Ky @
600k 5
&
f 85 100
P ENGY \B'B'
I A~A A
300 L A a0

Time (hrs)

Fig. 4. Reduction of nitrate during log phase of
P. denitrificans in anaerobic culture (A;
KNO;: Y. ext: glucose: CH;OH=10.098:
0.008:0.015:0.030, B; KNO,: Y. ext:
peptone =0.169: 0.042: 0.352, pH 7,
35C).
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Table 3. Growth rate of P. denitrificans.

Growth rate at 30C (hr™")

Substrate
Aerobic Anaerobic

Glucose 0.41 0.00
Glutamate 0.95 0.20
Peptone-yeast
extract’ 0.88 0.19
Methanol? - 0.00

*1:25TC, 2:35C
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Fig.5. Comparison of nitrate reduction for each
medium(pH 7, 35T).
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: Outlet conc.

. Substrate conc.

Nomenclature

. Limiting substrate concentration within bio-

film

. Inlet conc. of substirate

of substrate
in the interface liquid/bio-

film or reactor volume

. Diffusivity of the substrate in the biofilm
. Reduced conc.
. Intrinsic kinetic constant

. Reactor performance parameter
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re . rpm+ & =radius of bioparticle
rv . Intrinsic reaction rate
ross . Observed reaction rate
t : Residence time
te . Critical residence time
X . Reduced space coordinate
y . Biofilm space coordinate
y* 7 The point inside the biofilm where the conc.
C and its derivative is zero
Greek symbols
& : Biofilm thickness
¢ . Bed void fraction (porosity)
o - Biofilm dry density
¢ : Thiele modulus
n . Effectiveness factor
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