HWAHAK KONGHAK  Vol. 40, No. 1, February, 2002, pp. 93-99

1™st Hstdel Lo MASESY
AHzl - o™z - M2
R R
e

(20014 29 21¥ 20013 119 74 AE)

BT,

Removal Kinetics of Low Concentration Ammonia
by Immobilized Nitrifier Consortium

Byong-Jin Kim, Jung-Hoon Lee and Kuen-Hack Suh

Department of Chemical Engineering, Pukyong National University, Busan 608-739, Korea
(Received 21 February 2001; accepted 7 November 2001)

[=] (1]
I =

T
-

B A= polyvinyl alcohotl] 224 315k APAld-S o-4-sk= 371 F84] AB8u-3719] & Loy A4 (total ammonia
nitrogen, TAN)A| A& =4S =&ataa) sch f4 FA9 S W] TAN FE+= 5 gint, 252 25°CE 43t4 0.05-1.0
hre] 8 sk A 7AIZkelA ARt TANAIASE22 Monod 2] & )35l om defzl
o} HkZ S, K= 22) 640 gind - day, 1.667 g/fel it} 0.6-4.8 g/mie] 2
oz AFsYrt. B 9% FeAE] 34 444 49 69l vEE T e 95E
2 FA31 #1314 0.9 hel sk AFAIZke] dad

= =
A A% FE AFAGE AIALSE 2o AASES

Al TANAIAEE, R .
FE HM e 127 S5 E TANA AL EA]
TAN®| &8 A 71E olst
oz FAHTUL) & AAGEES QR k= 2780 484
4E F e ALE Yeiyth

Abstract — The kinetics parameters for total ammonia nitrogen(TAN) removal in a airlift bioreactor using nitrifier consor-
tium entrapped in polyvinyl alcohol(PVA) were evaluated by using a synthetic wastewatéCatrffuent TAN concentration
were 5.0 g/ with hydraulic residence time(HRT) ranging from 0.05 to 1.0 hr. TAN removal rate followed Monod kinetics in
overall concentration range and maximum TAN removal rate and half saturation constant were’ 6dayg/and 1.667 gfin
respectively. For TAN concentration ranging from 0.6 to 4.8 gine TAN removal rate can be described by half order kinetics. If
this process applied to the water treatment process(influent TAN concentratior),@g@rhr of HRT was required for drink-
ing water quality of TAN. To get high TAN removal rate, a low HRT was favorable.
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Fig. 1. Schematic diagram of the experimental system using airlit biorea
tor for ammonia removal.

1. Airlift bioreactor 7. Liquid outlet port
. Water bath 8. Airinlet port
. Baffle 9. Feeding tank
. Screen 10. Peristaltic pump

. Air distributor
. Liquid inlet port

11. Air pump
12. Rotameter
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Table 1. Composition of substrate nutrient[17]
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Fig. 2. Changes of compositions and concentrations of nitrogen com-

pounds in effluent on different hydraulic residence time.

g

o>
©
o
oo, 400 -
i
L
E§ —o— TAN
S e —A— NO’N
o9
E T 200
@
= £
A
Ze
= = 100
C.)m
Z
0 T . . .
0.0 0.2 0.4 0.6 0.8 1.0

Hydraulic residence time, min

Fig. 3. Changes of total ammonia nitrogen(TAN) removal rate an
nitrate nitrogen(NO4-N) formation rate on different hydraulic
residence time.
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-r : TAN removal rate based on bead volume fu/cay]

—Tmax - Maximum TAN removal rate based on bead volumeZ[gttay]

C : TAN concentration [g/f}

Co : TAN concentration of influent [g/f

kq : first order rate constant [0dy

Ky, : 1/2th order rate constant [(gfyH? - day]

Ks : half saturation constant [gfin

Q : flowrate [n¥/day]

R : TAN removal rate based on reactor volume fg/day]

Rnax - maximum TAN removal rate based on reactor volume®[gitay]

Vg : total volume of bead in reactor fm

Vg : working volume of reactor [fh

X : conversion, 1-C/g[-]

J2(0|Aa 2Kt

€ : ratio of entrapped microorganisms volume to reactor volume [-]

T : hydraulic residence time [hr or day]
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