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ABSTRACT : In this study, the removal characteristic of ammonia nitrogen and behavior of nitrogen was investigated using Leclercia adeca-
rboxylata, which was derived from the culture contaminated by ammonia nitrogen of high concentration. The method of ammonia nitrogen
removal was not biological nitrification and denitrification but elimination of nutrient salt with internal synthesis of microorganisms which
use ammonia nitrogen as substrate. L. adecarboxylata(one of ammonia synthesis microorganisms) was highly activated and showed the most
high removal efficiency in frec salt condition but the removal efficiency decreased badly in salt concentration of more than 4%. About
80 mg/L of NH;-N was mostly removed within 20 hours and 500 mg/L of NH;-N showed less then removal efficiency of 50% because
carbon source was not enough. However, ammonium nitrogen concentration was decreased again when the carbon source was inserted
additionally thus, ammonium nitrogen removal efficiency by L. adecarboxylata was related to amount of carbon source. pH decreased from
8.0 0 6.36 according to growth of L. adecarboxylata. Concentration of nitrite nitrogen and nitrate nitrogen did not increase and TKN
concentration showed no variation while ammonia nitrogen was removed by L. adecarboxylata. In addition to, when content of protein in
organic nitrogen was measured, protein was not detected at the beginning of microorganism synthesis but protein of 193.1 mg/L was
detected after 48 hours. Hence, ammonium nitrogen was not decomposed as nitrate nitrogen and nitrite nitrogen but synthesized by L.
adecarboxylata, which has excellent ability of nitrogen synthesis and can threat ammonia nitrogen of high concentration in wastewater.
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Table 1. Components of culture used in experiments

HIB culture
HIB(Heart infusion broth) 25 ¢/L
(NaCl)* 30 g/l

HIBA culture
HIB 25 g/L
(NaCl)* 10 ¢/L
Agar 10 g/l

GA(Glucose Ammonium) synthetic wastewater
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(NaCly* 30 g/L
K;HPO, 5 gL
FeSO4 - 7TH,0 0.0001 g/L
CaCl; - 2H,0 0.0013 g/L
MgS0; - TH:0 0.036 g/L
ZnCl 0.0007 g/L
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Fig. 1. Change of NHs-N concentration in various salt condition.
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Fig. 2. Limit concentration of NH3-N removal in GA synthetic wastewater.
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Fig. 3. Growth curve of microorganism (a) and change of ammonia nitrogen (b) under various glucose concentration.
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Fig. 6. Change of NO,-N and NOs-N concentrations in syn-
thetic wastewater.
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Table 2. Comparison of nitrogen concentrations after 50 hr

Nitrogen Initial Final
NH;-N 82.50 1.50
NO»-N 0.01 0.01
NO;-N 0.00 0.10

T-N 82.51 76.25




Leclercia Adecarboxylatas ©)-&% SA4H T dRnUoldd i AAES I ALAS 465

250
20
4
2 150
£
2
O
& 100
—&— without Cell
50 ~—i-—with Cell
0 + +
0 10 20 0 40 50 &
Tirre(hr)
Fig. 7. Change of protein concentrations in synthetic waste-
water.

At AMEAHAE 271, 371, F712 38 AASGr] dE
A At €2 A dudses fotd Fe gAY,
TR VAT E #2e 5 doh

z7] FYHAFe] Aae Y gRUgELS] HEolR
g 7] @A G AEHA Lo, 254 B &
13 AHAES dBAEEE 1497 mg/Le F43] F7let
R, 4827 B Fole 1931 mgLE 13 A28 B
3 39 o IUlske Ag B 5 ddod, dAEsEy
ZAE AH39] AAT ANEAMe @R =7 A
HEHA &k ol AALD ARV ALT AF L ade-
carboxylata®] 4o o] &=ol d¥A Y FHE AU F
HHol ASE FPska AUk

4 2 E

L. adecarboxylatao] <93t GEUoldA LS AA
wotety] 95 Ay =AM 4F L FFATY F
AGA Y FrUopdAasd AAE 6417 o FHE AF
26713t B Fole 100%S] AAEE B, 59 dE
3% 7 3% NaClzZo A e 482 B3t Folls =
F AAEHY gEo] EAEte PR E2 AALEE
Btk

FRYobdd e 2I1FEE WSAA £ A7 80 mgll
o3kl Aol 20417 ojule] thE-E AAHHo, oF
500 mg/Ll LEERANAE= Z
Asked, ol ¥A9s 14 wiE

gade] gol it AAAARAE
%32 1,000 mg/ll vghe] A5

obdd A oF 80 mg/Lo| A 13.5A17F A & 22 mg/LE 7
2oy, o) F o o] AAEE HolA &tk 374
A & d4aYge AFYATA dRYMELE dE
2 AA=HACT

Aa7t AAHE B pHY dHsle HAEY F254
AT #AE BAed, 27] pH 84 PlAEY F
Za 7] A Fshe 5AZF o] Fe pHE F&E8 TAE B
ol Ytk o)F Vi AR dFHE 1047 o|FER
Be Wirt A9 vyt g4e] AFYE 37AL ol %
8 pHe Fd 636704 ZL= T

Ago] A= Fot MRS ANEAELE AY
w7l e, TNS &AZ 74 Aoz Wol gRUjo}
AALe AA sl oot He) opd {FARLRY F
AYE A& 5 ATk AAR dRYotdd L9 /712
229 FHYE S8 ds dude F=E FHE 4
3} 27AEE ERE HAoY, 4847 AFAAEY AR
193.1 mgLE 71tk ole AA" dRUoMdELT A9
AT L. adecarboxylata?l 2o olgEo] ol Pef=
Aol 48 Aoz SEHAT

waElA, L. adecarboxylata®) @GR VoA A AAEAL o]
gat dryoldd &t vFe R FFHAYNE A7
HExig A nAES FEAYG TS AENS
U2 F &0, V&9 IERAHEANL dAZ QI 7
AR ¥ &g H4E AL F dg ALE fdhth

o '

Ry
Ao

1. http://fwww.me.go.kr:9999/DEPTDATA/200107/26145512/
3. htm.

2. 334, #38, 371€, pp. 403~409(1991).

3. Grkstatten, J. H., “A Survay of Phosphous and Nitrogen
Levels in Treated Municipal Wastewater,” J. WPCF, pp.
50~718(1978).

4. Kim, N. J,, Sugano, Y., Hirai, M., and Shoda, M. “Re-
moval of a high load of ammonia gas by a marine bac-
terium, Vibrio alginolyticus,” J. Biosci. Bioeng., 90, 410~
415(2000).

5.3, o7, WAL, “ALFEEFY Bl 9% 5
AAES FPAFFY dRUMIRE AR /718A
24837, 10(3), 117~125(2002).

THOIEE B e R 20 4%, 20071 4%



