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FH O GERTERT BIRILFEHZA)

FUEZTIE, HBEOBIEERSETH D, 7T OBRERITHOHET X
NIPD, ETINSRETEHAONEL ETEERTOLADVEDTH D, KR
S AR 5N TV A, AEROMAEY (FITMSIEME) 13, HBIEE
EAGBWED, MMOMEMINBEAT S EBKINTLENY VBTV REEMET T
2, ZIT. AETIE BEMEME Vibrio alginolyticus Oiso-1 (AT Oiso-1 &F2Y)
NEWIHEEEZE L TWAZ EICER L. BREOEVWRET TIIBADMEOE
JEVIFAE I ND A, Oiso-1 IIHERRITIEIET 5728, MEOREAERZKIBICETSE
2 EMTREEE 2, BT HEE AR Z2TORV 2 8OO Y EZTBRES AT A
BERL, 7B TRER, BIUOHBETEROZE 2L 7z, 55— 071K Oiso-1
DHEWITT VDT R EHBELT 5 HET. IBEE 500, 1000, 2000 ppm DY > EZT
BEEKLEECA, FNEN107, 8.1, 3.6 A, TOEZT7 OBREE RAEICHT
ZIEFRHEDEE) B 100%& 7257z, 500 ppm DHENEROEHMY > 2k
LET /=AY, ADBE 522k (RER 100%) HHORK TR 5N 5 BEREER
1000 ppm DHPAITHED L 12> /2. KIT, Oiso-1 ZEEIRICEAE SE, J3UTT >
EoTVEBRTBHE ONMMTT4NVF—) TOT EZTBREREZHRANE. AT
SEZVEE % 200~1200 ppm D&EIFTEAIKE(LI R E A, 61 HEICTHE > T
EEM 80%LL &R o=, TS, Oiso-l DY > EZT E2MREREIT 18.6 gNkg
dry-fuyolite/d. B AMIEREIL 22.8 g-N/kg-dry-fuyolite/d TH 2 Z &ADN >z, ZDE
i, BEM SN TWAMSIEEMENRETESMED 46 FIHY L. EB50%
EDMEELEAERTORN S I NNb 5T, Oiso-1 MERLHICHEIEL. Oiso-1
12T BB DR ABIZRERTH 10%IBE N o7z, EROMIEEME RS
Pz D TN D EXIBAIC, Oiso-1 12, TNEENHEMETH 272010, wERE
T, MEBERICH URWER N ERT C ENEIL SNz, Tabb, HBEE2 LW
BT THEOBAZIETEZENTER I ENS, FRUARDD DEBEBENT
BEERD AT ADOEBLNTIRETH B, Eiz. ZERICBITZT VEZTBRERIE
DB TIL, W14, BB EbITRHEINT, BREFISERO= >
ERY URIEERTYENESNZZEN S, HEROBIERIGICLETY Y EZTRE
DTOLAERERDFIENECTVWE EEZ NI,
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1. BEER

AR, BUERIEEADBILAIICE E 5> TS, TOUEDICERREN® 5, D5
KOERHOVEDNIY DN BEWRT DT I VNS L7 BT ThH D, 7>
TV OFREREL T 22 RZ NI, IBRITS, KENT TSR EREEWE S
HTWD, INET, TUEZY DUBEOOED E UTEPEIGRA LN TN S, L
U BEROEVIEETIL, BITEERORLEZES 720, BHEOMIAINEL . TORRT >
B OUBEERTEZ RIRISEMEI TS 2 E3E L, FRAC, S QR B OTER
ERITCTVNENIREEFLTNS,

ZTIT AWEETIE. MBS NEE O & Bz DENIEEEZ G L TS Z &I
EH Uz HIREOBRWEEE N T3k OMBE ORSEIIAE X NS DS, MR IR
BT 5 2 EMRIRETH 5. HEo T EHRIBE FTY DBV REREEE T O MEZHNDS
Z ETHREDIEAZIHIL, HE-E 2 51780 o I EIRE N CHRE T 2 TUEYII RIE DR
FeHdAD,

2. EBHE

2.1 BRI

HEIAEM & LT, M) IR S ORIBD SRS N2 7 BT 22— DERE
ELUTEIET 5 2 LT E DWEMEME Vibriodginobtious Oiso-1 (LAF, Oiso-1 &HET) %
AWz, Oiso-11d, 3—5% DT M) L2 CIERICHEL ., b MU AR
B 1%L NITie s & L <EBEATEE I NS,

2.2 FEHRA AR

Oiso-1 DA, ABECRIEICIE, SUERSICH U CHb T MU LB, SRR, S5RR
ZRHEACESRZDOREM Lz, EREELUTRBY BV LARHERT 5413 291
ETRBEIDITREL, VR BES BT WHEEAZ(LX Bz, FIERHMOMRN T
H20 1 JyMZx LT, NaCl30 g MgSO4 + 7H20 0.036 g KzHPO4 15 g CaCh » 2H20 0.0013 ¢
ZnCh0.007 g FeSO4 « 7H20 0.001 g & L 7=,

MEEDIBAT = 21203, b MU AZRIAIZNRT N TFFZ b O—RERRSH (G
B CEREREEM CEpD CTIERIL- T L — R RERLE,
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#2413 Difeo Heart Infusion Broth Z2QUGIZHEVFARNE, X 512 1% NaCl (h—4)L'T 2%)
ZIZ. REEIC Sml T ONELEE L7z, J3UZ Oiso-1 & 1 A< EAER L, 120spm, 30°C
ToRREELE, ER2R0ERL, ATHKTEERRR L, BEREEZ ODeso T 0412
FEEL, X BITATHIKT 10 AR L 2 RRER = FRL Uz,

24 WASEEICXDT BT BRER .

7 RV EERRBRE U GERT B/NINAF) 7 U & — R W CBK R ZTT o /2. Fig
ISR TBESEREBZEM Uz, R, MEORAZNIET ST 4 )V —FIEE L
Molz. BEIT500ml &L, HEHOIEDASENL 300ml & Uiz, BRBRMARTORH #)H
Be) 1323 TR UT-EMERENC 7)) 0 — 2% 20 gl BREEY B L% 2l ET2B KD
T 7=, RS TR BRI E 3 ml R L, 2252 300mlfmin (1 vvm) CES LI
EEPA U, HEEEBRMA 24 BN SFHEZ 1wm KEEL. —EDT BT IRE (500,
1000, 72132000 ppm) TBEREERZEITo /. ZIVA—A %4 1[0 6 gliFa L7z, pH Fa%
Wfrblaholz, U775 —ITRKRT5T BT RESE) Y VbR ESNS T €
SV BEOERRET S I ETHRMZTY VBT EEFE L. iz, ERTO Oiso-1
DB, BIOERRITEA U-MERERE L.

25 INMFTAINI—ICLBT BT BRER

Fig 1 \oR LISBSHERMITZ T, Fig 2 IR EENA 47 4 Vo — %8 Uz, &
9, Fuydlite7 5 CGEE/NN—F1 MM ZFELZH T L (50mmdx200mmL) ZAEHL,
Z 21T Oiso-1 ZHEEE L 7=58:0 200ml 7 0.15 mlfnin TIEER X B7%, KihIEES ML T
RUPIL30gL ZIVA—RZ 40gl FiET B L 2gl ET2 B IDIT/ER LTz, BESRER 1
Iin U, R, pH I3HIEE THERAIERDOIY 7 4 V5 —F3EE L AN o 7. 2
A, 7BV BREMA L. MRFERTOHRED LN RO 1 B 40, £ 1
K190 0.15 mlAnin THEEY > B L 2RO ZR 2 4G Ul NA 27 1 )V —ITHRA
TBY BT EELHERENS Y DBV EEDEEZRET S Z ETHRMNEY B
TEEEE LU, £z, BHKIZEENS Oiso-1 DA, M ERlE Lz,

2.6 BERIEDERINT > A

FHERI )V a— X 20 gl H{EF DU DA 30gL FiEY BT L S gl EINATREM
TOiso-1 %2 1 AMEE L. KEEREmLOREL., Biks HFCHBEL, BFNERERE L
BhOERESBETRIMCIORE L. 51T, §5% HE27)IVRRY O N7 57 4
—ITH L, EREZFVEN ZRE LIz,
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31 EKKEEEICL DY ST OEGER

Fig 3 1Z 500, 1000, 2000 ppm DY &Y ZEkaaK LIZROAO Y BV RE S N
T RV BEORRZE LERT., £7%, Fig4 5 I2TITN Oiso- 1, M DAEREDRRRF
PR, 7Y OFRER RARICHT 2IETRHEDES) 2% 100%6Th 2.
2000 ppm T 3.6 Hf#, 1000 ppm T 8.1 Hffl, 500ppm T 107 BRI TH o7z, FRAN{KER
FEOEN 1000FRETEDHMMNEL 2o TnaA, b )VOAME THET % & 1000
ppm DHRADREBZNRBOT VBT ERETE R, £, 7UEST DRELRDEF E
Oiso-1 DA DK N IZREDH 5 Z ENHS N L7072, TRAY BT HBEM 500ppm
DI 8 HBMNSHMEDIBAN MRSz, LnL, TOEII, Oiso-1 DAEED 1/1000 2
ETHo 2l DMERADEE RN EEZ 5N5,

32 AT TANI—IZL BT BT DEKFER

AT BT HE, MAY BV A ERREESEAZLTY eV BRERE
61 BT 7R DTRAY BV REEE Y BV IBEOBIR% Fig 6 ITRT. TRAY
Y IREE 200ppm 225 1200 ppm OHEIEH T 80%LA EDY BV BRERMESNZ, T
DORERZEITRAY B2V AMIZHT 57 B2 7 BREREDRRZ Fig 71ORT. Z3kL
D, Oiso-1 DY EZ75E2RREREIT 18 6 g Nkedry fuyolite'd, EABREREIL 22.8 g Nkgdry
fuydlited ThH o7z, TOWREL, BHEHSNTNAHSTSEEITRETEHRED 4.6 1%
IS 2, FBHKP OMEDIRAIL, BBl EANWEHE LD ©% <2570\ Oiso-1
IR BEEIIRART 0% TH B ENS, 7 BV HRERICK S/ EL2RIZL T\
WEEZ 5Nz,

33 BEERIROEFRINT >R

Oiso-1 IZ& D 7 VBV INED L S MBEICEHENT NS DLFANB =0\, Kz
158 HE LEIRICT, ENTNOERSERNE L. TORR, BikE HBlcEENS
EREIL, ENTNO0499gL 051gI THolz, T, FHITEEN TWEERE 1.06g
WKIERE—B Uz, ZHUTED, Oiso1 IZ& o TY BT WBIDEFEME I AR 5 0]
REMEI372 <730, HEZEIBIIIVERI O NI T 0 1] LZEZAZERY UK
INERTEROMEIES N (F—FRERI) .

4. FLHESHBOBE .

ABFE TR Oiso-1 14, TGRSR 2 1\ - R BN TR LN
74V —ELTRHWTHAERDY > B VBV 5T SRR TH H A8
(BN THIBREDES . 7 BT RIBEL BN ED iz, £ix, UHOTF
IED, 7 B 7 BRER PR IRERREEITH72 < T Oiso-1 AMBSEICHBAL 7 >
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EoTERETZZEND, EROEMIES 2T LAEHET SO 2 TIRO TERITH S &
EZ 5Nz, LAL, Oisol BHARY VBT RERETIET 2720103, RERTH D
BEOUWRARAIRTH 2. BHE, VI a—A%REEE L THBL TWBD, ERLEEX
PP, A NEMS )V — A& D bRIREEEE S VERD B, T T, R
PESBEEY) & L T SN R A RRIRE L= ERBRAA TS, —H, Oiso1 12k 3
T ESTBRED AT ZZLCONTIEL, KERHTH S, FEDT BT REDBIET
TR >, RS 4 AW E RN T &M S, HERDIMLRES SIZ R AT >
EoTINREINTNB Z LIS N TH D, £z AFEORE HEPICERO=E R
S RISERTMEOEEISTRRINTWB ZENS, 7 ) EefT BIHERED LA
X N-TIREMEDYE V. S, RUNERMZREL, FEICLD T VBT HRED AN
—ALERLNCT B TETH S,
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Fig. 1. Schematic diagram of a laboratory scale bubbling
deodorization system for NHs removal
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Fig. 2 Schematic diagram of a laboratory-scale fuyolite biofilter (50
mm ¢ X 200 mm L) for NHs removal.
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Fig. 3 Time courses of outlet NHs concentrations in
different inlet NHs concentrations. Cross symbol
means inlet NHs concentration. Triangle, circle and
square symbols mean outlet NHs concentration in
case of inlet NHs concentration of 500, 1000, and 2000
ppm, respectively.
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Fig. 4 Time courses of viable cells of V.
alginolyticus Oiso-1 on various inlet NHs
concentrations. O, 500 ppm; A, 1000 ppm;
[], 2000 ppm
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Fig. 5 Time courses of viable cells of contaminated
microorganisms. Viable cells on nutrient agar plate
and potato dextrose agar plate are shown in open and
closed symboles, respectively. Circle, triangle and
square symbols correspond to 500, 1000 and 2000
ppms of NHs concentration, respectively.
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Fig. 6 Relationship between various inlet NHs
~concentration and outlet NHz concentration. Closed and
open circulars correspond to inlet and outlet NHs
concentrations, respectively.
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Development of a high performance ammonia removal system by using a novel
marine bacterium

Yasushi Sugano, Mitsuyo Hirai, and Makoto Shoda

Research Laboratory of Resources Utilization,
Tokyo Institute of Technology

Summary

Ammonia is a toxic and fouling gas. Therefore, ammonia removal from
several environments, such as exhaust gas from fertilizer plants or garbage
composting plants, is important. So far, several biodeodorization treatments to
remove ammonia have been reported. Although autotrophic bacteria have been
often used to' construct ammonia removal system, it is difficult to prevent the
contamination of other organisms as the growth rate is very slow compared with
general heterotrophic bacteria. Low growth rate reveals low ammonia removal
capacity or rate. Furthermore, contamination of other organisms results in the
lowered ammonia removal performance of the system. Therefore, in this study,
we propose a novel system to remove ammonia using Vibrio alginolyticus Oiso-
1, which is a heterotrophic and halophilic bacterium. This strain grows fast and
reveals high salt-tolerance compared with general microorganisms. Therefore,
using this strain leads to decrease the risk of contamination and increase
ammonia removal capacity. In this work, using ammonia gas as a nitrogen
source, two ammonia removal systems are proposed. One is a bubbling system
and another is a biofilter system. The former system was constructed with 300
ml of Oiso-1 liquid culture in which ammonia gas was aerated. The complete
ammonia removal ratio (100% ammonia removal period) was achieved for 10.7,
8.1, and 3.6 days in case of 500, 1000, and 2000 ppm of ammonia loading,
respectively.  The latter system was constructed with glass column and
inorganic carrier (fuyolite) containing Oiso-1. This system is generally called a
biofilter.  More than 80% of ammonia was removed when various
concentrations of ammonia (200-1200 ppm) were loaded during 61 days. From
this result, maximum and complete ammonia removal capacities were estimated
to be 22.8 and 18.6 g-N/kg-dry-fuyolite/day, respectively. These data were
higher than any other reported data and revealed that ammonia removal method
by using Oiso-1 might be a promising method. It is important to clarify the
ammonia removal mechanism as a future work.
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