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Removal of Ammonia and Nitrite in Water by Bacillus sp. A8-8
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Abstract

The purpose of this study is to improve the system for biological nitrogen oxidizing process in sewage and
wastewater. A bacterium having high abilities to oxidize of nitrogen was one of the possessed on Lab. The strain was
identified to Bacillus sp. A8-8, based on the physiological and biochemical properties. And the strain has ability

degradation crude oil. In comparison with oxidizing rates with changing initial pH and temperature, the strain Bacillus
sp. A8-8 was nitrogen oxidizing ability and growth rate on the various of pH, temperature. Oxidizing rates of the
strain in sewage and wastewater were about 48% and 62%, respectively. The nitrogen oxidizing rate was increased in

proportion to the initial concentration of glucose. The microorganism, Bacillus sp. A8-8, immobilized in ceramic carrier

were evaluated for the oxidation of ammonia in culture media.

Key words — Nitrogen oxidizing, Bacillus sp., immobilization, ceramic media, aquaculture

=

—_

M

& oqsle AAsE e 2 - oty Heg
S Aelyol QA Utk Bl - B4 Agom
Uo} stripping Mo\l EU4E g4 Ayl 2
Yo} Azsl AAd o Itk 4 Aey
£ gnuel Yl 8L
N

k=)
EENL IR

o

ox

rEoxoMofomo g

o}
=
oF
i=
o
3 a, 2ET
itk ¢wuioby
*To whom all correspondence should be addressed

Tel : 051-200-7585, Fax : 051-200-6993
E-mail : ylchoi@mail.donga.ac.kr

=
Ar7282 g3 7(1‘1]8 23

A4 9] A3b= Nitrosomonas sp.ol] 2late] o} A A4 g
o, Botg3% o} A4 AAaE Nitrobacter sp.o] 2J5to]
A 2ag e, o] A2« v wEA 9ol I
A AIG3]. o] F[67911]&
Pseudomonas sp.& ©] &3t 7|4, £x¥3 59
2 us gFE o8 AgH 22 WHE

HE

Paracoccus  denitrificans,

z 743}
A7a %
a3 el YA

f

Vol. 13. No.1(2003. 2) / 47



4 Axe §71322 7450 Yot YA

Mg Az Abol2

(NHeN) — obd4h4g dA(NOyN) — 44 A2(NOs

N) - A2EAN)S &8 wlol s Aoe) 24 Fy

7h s SOl A2 SR yoby ok A kgl 4
£ H22

e ALE LRFEZ £F
=

2 gEUo} Fele B

ok olAA] A4t A%sT §olahA A4 A4z

ABATh AAH ArE AL B 4F A4 A
z DECIEE

P Ee nAshE P ES B4 2371 AY &4
o=

=)
FE o]&Ho gtom, Hods 1Y gt A
= = 2

2 ot vl 4R gelvk S goldte] Wrel wa) A4
ol gRasuE TR RS UhE Y 5
mepq  ATolAE AaE AAN 2 4
S Agel olgsnz AQANA G5l

Iy
=2
/715 B350l 53 F59 Bacillus sp.& o] &35l &

ot
=
02
o
$
=
_‘):
o2
td
At
s

&

itk
br
>
ot

i

o
32
dlo

o
@ Hol 34 FF2 gAY 239 duA
e LBbrothg AHgstgon, A2 48 273¢
W] 248 Table 1] tepd vheh ok

R Yol Ao A8E 2437 Y5t ammonium
sulfates F7}8k iAo A WF3 3, Ao e gn
Yotel AAAHQ A g HIE B &9 9A Azt

% A5E FA AsE B8
47T, 10,000 rpmoll A G4 &2 dte] F& wjx]e] A5
EAste gRYokd A4, oA 4 9 FMY 44
o) gk ATk EH, ol A4 ae V3E
7] el sodium nitriteE H7H3H wjR oA H]%FE
B AR 2 RE Y WHoE AEds ¢ 4§

Table 1. Media composition for the measurement of nitrification

Ammonia oxidizing medium

Nitrite oxidizing medium

Component Concentration (g/L) Component Concentration (g/L)
{NH,):50, 0.5 NaNO, 0.5
Na;HPO, 135 Na,HPOq4 135
KH;PO, 0.7 KH,PO, 0.7
MgSO; . 7H,O 0.1 MgSO; . 7H,O 0.1
CaCl,. 2H0 0.18 CaCl, . 2H;0 0.18
NaHCOs 05 NaHCOs 05
FeCl;. 6H,O 0.014 FeCl;. 6H,O 0.014

Place 75m{ amounts of medium into 250m¢ Erlenmeyer flasks, and sterilize at 121C for 15 min. For nitrite oxidizers, add 0.5 g of NaNO:
per liter prior to sterilization. For ammonium oxidizers, sterilize a stock solution of (NHi),SO, separately from the basal medium and

add aseptically to give a final concentration of 0.5 g/liter.
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Fig. 1. Effect of initial pH and temperature
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Ammonia oxidizing ability of Bacillus sp. A8-8 supplied wirh glucose as carbon source. Sampling for investing

. growth profiles and nitrogen oxidizing was made every designated time intervals and centrifuged at 10,000 rpm
at 4C. A) 0.25% glucose B) 0.5% glucose C) 0.5% molasses.
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Fig. 3. Nitrite oxidizing ability of Bacillus sp. A8-8 supplied glucose for carbon source. Sampling for investing growth
profiles and nitrogen oxidizing was every designated time intervals and centrifuged at 10,000 rpm at 4C. A)
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A

N
—

Adl AAGEA o H0.
Fgou w APAAY #FE
Z7lst gagoes A4 AA &
Hzslo] Aa AAG #FEAE
AAT.

0}7‘1___])& 2 3z /\]—A(-)]
F7tE e FE

SREE

37} Hojd e

% AgsYa ¢

21
24

=V

b
‘_i t 2

=
2
T

[¢]

=

1>
o]:o gt "|>

FoLjoMA Ela Al

D

o

o
2 o lo

acillus sp. A8-8
of EAshe

r

(o4

¢
-
=,

o 4 ¥

fit:8
b
2
fott
o

_I(N'
oxl

_0,1_'4
32
T

%T ox il
ol

> re

o o

a H
> 2
e T
o oo
to e
e
oxl

.
=2
2

T Rk

>

o

o)

il

o

2.

ey
2}

OUU?S
=1
=
©

rr m

w38 rE
R

acillus s

o
ol
b
tio
o
108
b4t
jo
.3
ot

£
Eh}

=
k=)
&
>
ol
o T
&
o
2
X
o
e 30
ol Mo 3Q

A
L

L}E}ﬁt} Bacillus sp.
2 BFsgon, o
A7t AAE S
BAZ 0% 3
g F AU
+ Bacillus sp. A8-8¢] o

ACH
rlo
24
X

B

i o o :H\;:_li
r>~ i i

[og
-

W o ox
o
N
=2
e o
o ﬂllﬂl

=8

b
T
p=o

ol L

B
le,
A b

,,}xlsé 2= 0‘2}1:} olA
227k HJAT7k Y2
oo} Zo] A 43}

¢

-1—' _‘_‘
).
£
oX,

e
Ol
rir

b

pos
fijo
;o
ro

ol
Jg o
o

o
4
ot

-y jy
=) =
3 3
z z
z S
z z
0 12 24 36 48 60 72 84
Time (hr)
-~ NH, N ~0—NO, N
Fig. 4. Ammonia oxidizing ability of Bacillus sp. A8-8 in

sewage. Strain was incubated at 30°C until the
ODg1p reached 1.0 and centrifuged at 10,000 rpm
4C. The culture cells were suspended in sewage
water and incubated for days at 30°C. Sampling
for investing growth profiles and nitrogen oxi-
dizing was made every designated time intervals
and centrifuged at 10,000 rpm at 4°C.
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Fig. 5. Ammonia oxidizing ability of Bacillus sp. A8-8 in
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ceramic media immobilized by Bacillus sp. A8-8.
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Fig. 7. Ammonia oxidizing ability of immobilized Bacillus
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at 4.
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