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BIRETAHZ NNV REETH S, £/=. FY
EEfRfnAm I 15 ~ 24 BRREL T nides
T, BECBREORCMENOESENERDNSH]
fetEPtH D, —FH, PVAIR 10 CTHRETZEE
BHRIZRMLUALSTHSIMET 2. 20D, BE
BT, PVABKICHRREBRZHRML T- 20
~— 80 CLAFT 24 MRILLEsifEL THREEE
T2, PVARTIIALBBRERE TR WD,
REIZEE TERVWA, LT IVREMNKRLS,
ABIZENTWS, BEETIZ, BECOEERE
FICHIIR ORI E TR SN 5, HETOME
oM FEHAIHERRICLDAELEISN
B
AT EMBREEZFAL TKEREOSRESE
BB, LEHOBRRIBEOOETERT

. MhOBFRIEES - BRIt OB W EEEFELH
BIZEAL. FhooMBEE2EEML TEORMLE
HOMITHLELEDIZ, BREMSOREOTERE
KA FREERD, RANOEBHARZED
OIZEMEL 2.

2. REBHE

2—1. fEAEH
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ATHRERLGREEK 1,000mL. pH72~75
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2—-4. RUEZ=NZa—-NERANHEEE
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HEHBBITEME Alcaligenes OIS 40 C.

Bacillus firmus DBFE 30 ~ 40 CTHATHH /=,

=, TIHFEBF MUY ACEEL B2
Pseudomonas denitrificans ORERR - HIHRBTTIE M
% 35 CRHEK TRETH > 208 45 TTERIK
TEL2™. BE(L Sc 51 BRMIKIC X 5 IRBEROR
BREBLCREREMNT. ThETOBESIFIE
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3—-4. BBt Sc 51 HRMpRICLIBMEEND
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[ELEFMEKIT pH 4 ~7 TEWF > EZT7RH
{LIEEZRE L TWAEN, pH 9 TREBAELD 30 %
BEICETLE, £/, RUFP2ZUNT I RIZEE
LS N/ EBRFCMERIL pH 7 TRAEEER
L. pH OERHZVETHRICEKD 7 > E=7RAL
EMEMETL, &<IC pH 8 L ETEMRARELET
Holz. ERERCMBEOT > E-TRMLEBEE
THREERBHIIHIDOBRGERIZRL > TS,
TNENORBERE, BE pH JEUUL TW=, —
. BEARBEE Alcaligenes 17 X SRR TIE
tiX pH 6. EHMBTENEIR pH 6 ~7 TBAT
HY., BECHEBHE Bacillus firmus OWHERITSH
K OEHMRICIENEIL pH 6 ~9 TH<L ™, %
THLN=EENL Sc51 HMiRIC L B BORE
pH &IFIERRIZHEMER L /2.

3—-5. BE( Sc 51 HMICLABANSD
ERRE
WMMLEFNEAEZRANT, BEElL Sc 51 B
Bicks8FMREERDT-. H6BLUH7ICEE
& Sc 51 BREEARIC K D THME - EERBREBR R OFIED
EBBEX 55O HBE) 2R,

700 70
600 [ —e—NO,N 6
g —a—NON
g g soo - B NogNsNO N (50 o
3 % S
Z 8 en}f @ g
- g
z 2
S Z 300} 430 %
+ o -
5 E el 20 2
=]
z
100 10
[} L [}
° 10 20 30 “ s0
MR (hr)

6 BEE{LScSIHMRICLIERRKISORRRE

K6iLRLAELDIZ., ZORTIIHEEDOR DI
HENETROHEMBENERT L0000, BFNX
MERLZ, Kt 6 BEELUAICESCHICETL.
HEEEIL 12 MBI TERICHEE LN, HEBEOR
DICEOBSEESBBL -, MBMRAKP O -
WHMERR S RIT 24 BERICIZITTRITHK
L. 6 SBHEhARFEREEEIT 908 v
mol/L/hr T - =,

R 7TIioRUI=E D0, #ERLEPEKIZIZRS 780
¢ mol/L BREOHEE, CODMELLT 3.38 mgL
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BEOAHBYNEEL TV, BEE Scs1 ##
Bic X D EREESESMICEA L, Hent 12 FE
FTEMNICET L. BEAKPONE - EHNRER
FHEEIT 24 BEBICITETELITHRLE. B7
NOBEHINREREEEIX 55 £ mol/L/hr TH

27,

Boe 166
700 140
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X T seof B NO,NNO N Jyoo B
z f B
o i’: 400 a0 E
z
+ o 300 - .
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o 200} 40
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100} 20
[ A N 4 3 " P
0 10 28 30 a S0
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B7 BERbscsidkiinIc L 38ADSDBRIRE

K-BSF—F L -E2RELHEZ
7 EREZTRECRAT S0, MREE/S I E
HWSARFKEL, ARLEZETIVEREAK ( NHLC 1
mg/l) Z2EAL. HiBEPOREEF NHC BREZH
RizEZ A, HihESPO NHC BRBICEDL.
100 381213 0.02 mg/LL &72-o 7", LA LIRS,
100 4%, FHERO NHC BEASEMUIZL
B, 240 I3 025 mgL BEL RO, TDZ
CSIZAEEEKT D NHC HERFRFR{LHEMREN
KERDAENZHOO, AN NLC RBEOMEMN
CHIBEAN IR F—ROMHFEDLD. FMLEMNMET
LEZEiZEBbDEEZISNEY,

TS, BEE(L Sc 51 BRMIRRIC X S BEERR
EOL»DEGAREREZERL TN, K2
Ik BWBEREDKD, 7R T7 ORES—E
AHOENBHOO, MIRNBRS—ILOHMDED
DUBEHOETRIAEZELRBRVDBDEEZILN
5, ULhLiads, 787 - BBESHICT
INF—EELEELTEOT. BECHMBERNOLS
NF-ENLREREEEHNT DI LIRS, &
Dz, BH. eI OEHIESLE LR DA,
B N EBEKRPITRASPOFEEYBEEL TN
LEE. ThoOFEBYNEERIREOEDH ORI
F—E LD D5, HENICHEEEZARNL-BS.
BE( sc 51 RARNEDOISICHBREEMRFTE

EMCDONT, SKRNTILENHDLEDN
%,

4. &%

WA OBEEZFRL - KERME - RIEREZI
N5, BERARMCEBOETREZHONLITL
XHELE. BONEBRIBUTOLEBDTH S,
(1) RUEZLNFZINI-NEEELLTHERALLZE

%, BECEENNOMR- Z > OFEEEIIMO

BE{bir LIZIERBETH- 2.

(2 FMAMLBEE{L Sc 51 B2 V&, 30 CIC
T 24 BREEHALAET 5 Z &iC & D HEMEK
L. SNV g %D 10 cfu (ADZ—E
BRBA) oL Eirod-.

(3 EEfL sc 51 HKMfIC LB RBEMKED. 30T
FHEIZTRATH D, 50 CKBNWTHRAMED
60 ¥REDENEZR L. £z, BFEL Sc 51
BRI 20 ~ 30 CTRETH- 0% REH
INCENEIEL, 50 TTIZITE 50 B EEEOHEMY
PERETHICTE o,

4 MEEL sc 51 KAMRRIC L DBEERI, pH 7
~8 fHETERARTHD. pH 6 HDHVT 9B
THBRAMD 85 B EEOEEMRBDON, £
7. BEIEAL Sc 51 WML pH 7 THROLLETH
S7=ht B TARLET pH § T 40 %EE
OEENBETDIZTET. pH OHEMEEDBIT
REEMET L.

(5) WUL=EFIVEAKERNWT, EEL Sc51 &%
MRk 22EREERAAZ. CORTIZHER
DBPICHEVWETEOHEMBRENEETI00
D, BRAAVER SN, RIRE 6 BHELANIC
EOMTEITL . MEEI 12 FEITRERICHE
LD, BBEORPICLZOBEEREDRIBRL,
ARPEKF O - HHREBEERESHEIR 24 I
MIEICRIEELICER L. BHEIN-2FRE
HET 908 1« mol/L/hr THho7z,

(6) DEIZ, KRN AKEHNT, BEL Sc 51
BRAIRRIC L 2 B RREZ RS-, KRLERKIZ
127238 780 1 mol/L REDOWHEIE., CODMEEL
T 3.38 mgL BEOHERYAZREL THA, E
L Sc51 BRMAMIC X b BEAK P OREEE AR
ZEAL, IREA 12 BRI S TERWICET L.
BEARH O - HMERESFIRIL 24 FEE
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Bioremediation by Bacterial Functions - II

— Nitrogen Removal by Immobilized Nitrogen-scavenging Bacteria —

NAKAYA Sumio, MATSUOKA Yukimichi, YAMAKAWA Masahiro,
KASHIWA Masami*, Dr. KIMURA Toshio ** and Dr. SUGAHARA Isao ***
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Tsu, 514-0008 Japan
** dssistant Professor, Marine Microbiology Lab., Faculty of Bioresources,
Mie University, Tsu, 514-0008 Japan
*** Professor, Marine Microbiology Lab., Faculty of Bioresources,
Mie University, Tsu, 514-0008 Japan

In order to utilize immobilized nitrogen-scavenging bacteria capable of denitrifying as a bioreactor,
properties of immobilized cells of nitrogen-scavenging bacteria strain Sc 51 were examined.

The bacterial number on carrier increased by activation treatment at 30 °C for 24 hours, and
reached at the level of 10° cfu per 1 g of gel containing immobilized cells.

An optimum temperature for denitrifying activity of immobilized Sc 51 cells was 30 °C, and 60 %
of the maximum activity still remained at 50 °C. The activity was stable at 20 ~ 30 °C, and about
50 % of the activity inactivated by the treatment at 50 °C for 1 hour. An optimum pH for
denitrifying activity of immobilized Sc 51 cells was around pH 7 ~ 8. The activity was stable at pH
7, and unstable at acidic pH range.

The nitrogen removal by the immobilized Sc 51 cells was tried using prepared waste water and
final treated water at the waste treatment facility. Nitrate in waste water was reduced to nitrite, and
further to nitrogen gas. Nitrate in prepared waste water completely disappeared in 12 hours. ~ The
calculated nitrogen removal activity was 90.8 1 mol/L/h. On the other hand, waste water from the
final treatment facility contained 780 x mol/L of nitrate and organic matter (COD about 3.38 mg/L).
The nitrogen removal from waste water also proceeded by the immobilized Sc 51 cells. Nitrate and
nitrite completely eliminated within 24 hours. The calculated nitrogen removal activity was 55 £
mol/L/h.



