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A3, F71gEelA g2itel 2ste] NO,-N& gB2A7I=
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LM FF =7E2 X SH

o7 2ede F7I=l =3 34729 2ge st
245 nieke] F3 3 AFSH e, pHE 6.6~74, 25
9.5~10.5°C, T4 5~10cm$ATt. 712 F7A= 27M (DSM)
5y A3, WA pHE= 6.82 ZASHTHTable 1). 113
HiR)E 27 Mol agarE 1.5% J7FSHATh wjke 2=, 2,000 lux
o 2% 28°C+2°CS] WFrlX ArstR e, T3 573
2 Bergey’s Manual of Determinative Bacteriology (12)¥} Van
Niel (23), Bergey’s Manual of Systematic Bacteriology (22)°ll
w2t A3

LM 80| 22 dF ME

o B 90 7Hel B EFES AlSe o
ammonia®} nitrate A AE&o] TS FFE A= d¥ch
27zl AHEg BlAE 27M (DMS) mediums ¥ 3}
ARSI f71E FET 27 HiA] AR 5 yeast extractE A

Table 1. Chemical compounds of 27 medium (DMS)

Yeast extract lg
Absolute ethanol 0.5ml
Disodium succinate hexahydrate lg
NH,Cl 04g
KH,PO, 05¢g
NaCl 04g
MGSO, - 7TH,0 04g
CaCl, - 2H,0 005g
Ferric citrate solution (5%) Iml
Trace element solution (SL-6) 1 ml
Distilled Water 1000 ml
Adjust pH t0 6.8+0.5

Trace elements solution SL-6

H,BO, 200 mg
MnSO, - 4H,0 210 mg
Na,MnO, - 2H,0 75 mg
ZnSO, - 7TH,0 24 mg
Ca(NOy), - 3H,0 4 mg
Distilled Water 1000 mg
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A&}, ethanol®} disodium succinateE ©]-83}e] SCODcrd] &

£ 200 mg/LE BF1L, NH,;-No| $E= NH,CIE ©]-83t
100 mg/LE, NO,-N2] FEE NaNO,& ©|83le 100 mg/LE
Z4sn
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57119 202 APe Jasiet. Ao o]83 dF= 4
2AA G848 A8 B8 DANHNT NO,-N) AlAH&o]
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I AIZFEE §71%, NH-N, NO,~-N 59] AA8-2 &35
S| 84 WhE-7lolA AELE0D,,, )5 =ZHstn, AT
sampleS filtering (MFS-13, pore size 0.2um, ADVAN TEC
MES, Inc.)8}] SCODcr, NH,-NZ} NO,N 52 433}

C/N ratio0ll I} ZEH FFo| 3|24 4H

352 AFo) 0|83 HiR= 27 M (DMS) mediumrS HE 3}
o THE Al SCODerd] F=E 200, 400, 600, 800 mg/L.
2 ¥s}E F31, NH,-N®| FE NHCE ©]-83l 20 mg/lLE
2331, NO,-N2| TEE NaNO,& ©|-83} 20 mgLE | <}s}
o AMgsltt &, AF wiAE ON ratioZt 5:1, 10:1, 15: 1,
20: 12 2AHen, o5 WA L | g(wet-weightyS dZ
3Tk A3 Wale WA 7] 23, 24+2°Col A AAE AT
Az e A 8E AFSte] SCODer, NH,-NZ NO, N2 &3
=

B 8wy

Fe] A8 41 3lo] NH,-N, NO,~N, SCODcro] £42&
Standard Methods (8)0] &3] HA|8}H ., pHE pH meter
(Orion Model SA720, Orion, USAYE A28ttt} 59 A%
ES HE3 $H=9 =HL spectrophotometer (Uvikon 914
Plus, Kontron Instrument, Italy)S 53] 233}t

23 o 0F

Y YiE2lofel =+Eel W SF

= A= Ao sk o2 RE FEA bacteria 90 FIE
EI35l9 3, °]E Bergey’s Manual of Determinative Bacterio-
logy (12)% Van Niel (23), Bergey’s Manual of Systematic
Bacteriology (22)21 A7l wet, 12 #FE Rhodopseudo-
monas blastica®, 8 T35 Rhodocyclus gelatinosus=, 6 T+
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Table 2. NH.-N removal efficiency by phototrophic purple nonsulfur bacteria under variable conditions

sample No. Light-Aerobic Light-Anaerobic Dark-Aerobic Dark-Anaerobic
0 hr 12 hr Rem. Ohr 12 hr Rem. Ohr 12 hr Rem. Ohr 12hr  Rem.
34 123 36.3 70.5 123 353 713 123 40.8 66.8 123 328 733
58 215 825 62.5 49.2 29.6 75.9 74.4 39.5
63 379 69.2 56.9 537 39.7 67.7 69.1 438
74 54.7 55.5 315 74.4 60.6 50.7 61.0 504
78 51.8 579 49.3 59.9 18.0 85.4 42.6 65.4

0 hr, concentrations (mg/L) of the NH,-N; 12 hr, concentrations (mg/L) of the NH,-N after 12 hour reaction; Rem, removal rate (%) of the NH,-N

for 12 hours

Rhodocyclus tenuisZ., 5 d5= Rhodobacter capsulatus 18]I 5
TFE Rhodopseudomonas rutilaZ. 5735 A YA 54 7§
T P EHUAS.
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Table 3. NO,™-N removal efficiency by phototrophic purple nonsulfur
bacteria under variable conditions

Light-Anaerobic Dark-Anaerobic
sample No.

Ohr 12hr  Rem. Ohr 12hr  Rem.

1 98 63.9 348 98 779 20.5

36 614 373 85.6 -0.6

63 68.2 304 63.3 354

68 58.3 40.5 69.5 22,6

82 90.8 74 57.7 41.1

0 hr, concentrations (mg/L) of the NO,™-N; 12 hr, concentrations (mg/
L) of the NO;™-N after 12 hour reaction; Rem, removal rate (%) of the
NO,™-N for 12 hours

we} 2ol AT & NH,*E ©1-83< vt Aztect

NO,-N¢] 7ol @71A]e B /o] dFollAwt AA7HFH L
41.1%) Yolxtth(Table 3). F-E-9] AT PV FH5JUT
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Fig. 1. SCODcr (A) and NH,-N (B) concentration profile according to
the variable CODcr/Biomass ratio under anaerobic condition (CODcr/
Biomass ratio ¢ , 0.025; & ,0.05; 2 ,0.1;1,02;,04)
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CODcr/Biomass ratio 0.2 under anaerobic condition (ll, NH,-N; A ,
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Fig. 3. NH,-N and NO,-N concentration, and OD, . profile according to the variable C/N ratio under anaerobic condition C/N ratio A, (5:1) ; B,
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ABSTRACT: Development of Bacteria for Removal of the Nitrogen in Wastewater
Lee, Jin-Yong, Jin-Soo Kim, Sung-Ho Kong', Ho-Jae Shim* and Sang-Seob Lee* ('Depart-
ment of Chemical Engineering, “Department of Civil and Environmental Engineering, HangY-
ang University, Division of Natural Science, Department of Biology, Kyonggi University, Su-
Won 442-760, Korea)

Ninety strains of photosynthetic bacteria were isolated from a local stream at Kyonggi-do, Korea and were fur-
ther screened. Using these isolated strains, experiments were performed under various light and oxygen con-
ditions in order to select strains with high nitrogen (NH,-N, NO;™-N) removal efficiencies. Results showed that
all the strains screened removed NH;-N, the light had no effect on nitrogen removal, and the nitrogen removal
rate was higher aerobically than anaerobically. The removal of NO;™-N was showed up to 35.3% in some spe-
cific strains. Results of batch experiments using Rhodocyclus gelatinosus, an isolated strain with a superior
removal rate for NH,-N and NO;™-N, under the anaerobic condition, showed that the removal rate of organics
and NH,-N was the highest (98.2 and 89.0%, respectively) at the CODcr (mg/L)/biomass (mg/L) ratio of 0.2,
and the NO,™-N concentration did not increase with the decreasing NH,-N concentration. Experimental results
from various C/N ratios confirmed that the effective removal rate (75.8%) of NH,-N occurred even at the low
(5:1) C/N ratio as well as high ratios, and the simultaneous removal of NO;-N (96.0%).



