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Self-immobilization of Sulfur Bacteria and the Basic Application Examination to
Remove Nitrogen from Wastewater containing High Concentration of Nitrate

Osamu MIKI* , Toshiaki KATO* and Kimio ITO*
#*  Advanced Technology Research Laboratories, Nippon Steel Corp, 20-1, Shintomi, Futtsu, Chiba 293-8511 Japan

Abstract

The application of the sulfur oxidizing bacteria to wastewater including high concentration of nitrate
was basically examined by the experiment using artificial wastewater. As a result, the following were
clarified.

Sulfur oxidizing bacteria having the denitrification function was acclimated by using artificial
wastewater containing only nitrate as a nitrogen source from the activated sludge of the sewage plant
in about three weeks This bacteria was able to remove nitrogen from artificial wastewater which
included nitrate of 900-1300mg-N-/"! under the condition of 1.5-3 hours of HRT (The water tempera-
ture: 20°C). This sulfur source was thiosulfate and 3.5-4 was suitable in the S/N ratio. As for the
acclimated sulfur oxidizing bacteria, the denitrification rate was presumed to be large since it was easy
to make self-immobilized and was maintained to be hightly concentrated in the reactor. On the other
hand, it was thought that there was a problem in the maintenance management by accumulating sulfur
when an excessive high load operation was continued.

Key words : sulfur bacteria, wastewater treatment, nitrate, denitrification, self-immobilization
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Fig. 1 Schematic diagram of experimental apparatus.
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Fig. 2 Time course changes of $/N ratio, nitrogen and
sulfur in the period of acclimiation of sulfur bacte-
ria. (RUN1)

Influent

Effivent

NOg-N & NOg-N

S of S04 & 89052 |

biomass production(**}
nitrogen removal(¥)

_ 810 !

L LTI [ ——

Biomass

88 > 270g (except S)
MLSS  : 540g (except S)

810g™

Fig. 3 Sulfur and nitrogen balance in Run 1 (61 days).

nEN, FEH210me- [, FH2 570mg-1-?, FHI55mg-.
[FPTHhoT, THODEEBERFORESER (F100
mge-g-idry weight solids, #8uk) &5, MK HH
U7, §96,430g LHEES N, £70, EBRKTH
DOFEDOERBE (BCERE L OB EEE) &
#930g- 1~ (F9600g/KIGAE200) TH Y, HIRF ORI
#60g EHEE STz, LIS T, L 721 O#199%
ISR D 5,0,27, SO, BL U SSHOR#EL LT
WL, 72, HW1%PNERPCREE L TEELL D
D ERHEE E NIz, BEIXL,970g OFAKK LT, 1,650g
BhtE s, MBEAICIE320g BRE Uz, %77, FEERHRE
T omEBCAENEE L, SS LEREE FHEE2kK

o, BREEBEEDHD,0.58/g-NBE LHEES Nz,

¥ 7z, KGR OO ORP 2HEF CTHIE L72h3, S,

—75



554

O DIWEMENTRE L NO;-N BEFEL Tw 254,
ORP {HS —100mV Fite TH 2 2%, S,0. OIWME £
& NO;-N 23582 IiEHE L T a5 1, —350mV
Mo —450mV BEE TET L Tz, 2y b, ORP {#
W&o CTERBRENEEL H 2BERE TS 208D H
L EnEE RN,

o OER»ME, NH-N 2z N TEACERM
B3 NO;-N DA E G FEARE FAWT, S0, %F|H
LTERE2 T omERHEZEIETE R LFE ISR
7zo Claus and Kutzner® %, Thiobacillus denitrificans
DOBEFEERICE NH-N B REE BT B2, SEO
X3 REERE» S HE L CRERCHEOSEE S, 2
DOFER L —8 LTz,

3.2 WERB/mEoBoERE (RUND)

BB MBI RSl s S Ts D,
BrEEmE N B BRI Nies, HRT » 2 KHT
300mg- ' OEREPIFITFEHRETE L, ZOFEKEE
LT, RIGEAECmER G S RE T s h T
Wiz ZEDREE NS, SHOERETD, RERGHE
AR AT U TR 21300 Th {, #mm BE
H@ER L L RIS TEIC AR L Tz,

Fig. 4 w HOEL LIERE L Tt RSB {LME %
RT RUNIDKTHET, KIGH T~ ORI E X6 [
THY, B MLSS TY0g [ ThoTc, ThDBEHE
T3 L, HEMAED RV RICERED 2D D MLSS
BRI [T e 2 2, IREBRLMRED 0 & 5 0SB
Bizffrsh ol 2 b oiERESR L L Bb
N5, %, AEEHSO MLSSBER, [fEOos DX
MNARE L, ETAENRETH 2D, RISESEDT:
D5 g BELfEE XN,

a0, HEL w2 EOEN ERERHEE O KD
EABILI- & 25, 95-108mg g dry weight solids D
EREEN T, BEBCHAWE TAEFROMESEER
I, ¥, 10mg-g~'dry weight solids TH o779, b
HEBRERPPIBCHMLL Z Ewkot, ZOfER
Ikemoto et al. OIFEPNWC L2 TR EEPLTWwE,
7z, AN &9, Rk AW 7 0 22 BT, b
BOMBEOZHEN-[BREBE TH-T-Z L w2ihEL
TwoH, I OWRBESHEEOZETHIZEIRF v ExRSE
B roEEIZL2b0EEbNs,

SO0 B W TER U mMBEIEMEE, BEEND
RO EREINTWEDY, SEOERFERE» S, 5,0,
PROTHDEN T 2REREMNE 252 < & bAEE
ThsEBbhs, BEBAMHEOEDENRRITE,
HIREE- L thEE Y CH 2 RESER L BIS LT
L ERBESNG, i, KIGECEEZTET 5.0

Fig. 4 Photographs of granules immobilizing sulfur
bacteria.
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