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Abstract: It was investigated by "N tracer that four strains capable of ammonia oxidation under the condition of
limited dissolved oxygen (DO) and without erganic carhon source in a sealod bio-membrane reactor. Each strain
was cultured at room temperature, a sealed vessel filled with argon and an appropriate quantity of oxygen. When
the condition kept DO <. Smg/L, 6.3% of *NH,” - "N could be converted into * N, by the single strain of Ni-
trasomonas sp. * N, occupied 21. 86% of the quantity of consumed “NH; - '"N; whereas 30. 86% of “NH; -
N could be converted into di-nitregen gas by mixed autotrophic and heterotrophic strains under the same condi-
tion, and "N, eccupied 80. 38% of the quantity of "NH,” - "N consumed. Cooperative metabolism of autotroph-
ic and heterotrophic strains speeded up the transformation of NH{" - N and production of N, under DO <0. Smg/
L condition without organic carbon source in the membrane reactor.
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BREMEMT, AFREMRFEDRECESAERANENRARESLES . AAN
AHEEARAERAFEMRFHERE VRN ENF M T EARE=R LR, HiH
REHEAMMER SRR, XMNTFREEMERET LEZAESEL, BREX
RAHRRE,

1 #R5RE

1.1 @k

R Skerman’s T AL fUBE HE SR 2" FIBE RS AR, RISt RIS KA IR Rt
ABREMG RSN (SBR) h4oHER 4 %", #igk dN2, dN3, dNID,
dN13, RAIE BIOLOG AR F4 (MicroStation) 4 RA LM FEFEER
&9 dN2 W[ BEJ& Nitrosomonas, dN11 F1dN13 WJHEE Pseudomonas; RIFH PCR AR 447,
RBHA N2 5EIRIE K Nitrosomonas europaea ) 165 (DNA HA 98. 9% Rl gL'
dN11 & Pseudomonas fluorescens B 99. 0% i @ B #%; dN13 Y5 Pseudomonas Aluorescens
HH 99.38% (IR HE, N3 BRIEARZR, MARFIFBEERESMNHELEL,

1.2 #E5FE

(DNitrosomonas B S HEEFE 4. NaCl 0. 3g, MgSO, - 7H,0 0. 14g, FeS0, - 7H,0
0.03g, ("NH,),S0, ("N EEH98.37%, @ THE, "NHEE = ("N&/&
HE) x100%) 0.6g , 10mL KH,PO, ¥ (0. lmol/L), DA FZTF 90 mL A, fnzk
BKRMBZE 1,000 mL, Fh CaCO, 10g #1 0. 4mL B TEHER (HHE Mn22,¢ . B
2lpg , Culpg , Zn 16pg , Co l4pg )}, HFREFLHENH, -"N 130mg/L, EHRTF
120C1 x 10°Pa K & 20min,

QORFHEMESEREFE: EUEHEREPTINA CH,COONa (0.20g/L), HE5
O .

ORBLIEFE: 3 UFHREKTVFEERE. BOREBSIERE, 8 1g &
P BIIA SOOmL B R EAIE R EN =AM P N R RIS, H—RE N
CH,COONa (0.20g/L), ME—& 45354 NaNO, ( 0.30g/L) F1°NH,NO, ( N E£pF K}
98.0% , LMLTHIZEBE, 0.30g/L), pH7.2, e 50HIF.

1.3 BWERESF '

4 BRI, SRIRMERHBIME EEHEL SBR X, SRTHE
B 1LANA, BRENER Y NaHCOMAE M LRI R pH 2 7.2 £ 4, 55
R, BAEREAN 10° ~10°4/mL Z 0], ¥IEHEEL, BRERAH,

L4 REANEHEEEER

¥ dN3, dN11 5 dN13 kIR R AQS MR E LI T S B Wi, KK
HEFR, BEEANEL NaNO, "NH,NO, N R F5 2 B NO; 5, MFSRET 4
RS, EFRRER .

L5 BEREHLTE

(1) BRI DB AR 88 B4 Bl T EERF, 08NS
HE3g, MEGILOSHFEMFMEFIER: ERRSHKN, SRAKSENR
0.75g, BAGHBRENER 3 MAESH LD B PIEHR,
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(2) MEGLESEAREAE xR, ARESABERTRASHNSEA, H
AT N Ar (99.99% ) 0, (99.99% ) RBIEL A 99: 1, ¥ s IEFEBTLE 0. 5L
W, BEHASE, RESNRMSHEFREP DO <0. 5mg/L MELERE, HUERER
W pH7.2 ~7.5 Z[al, XtF dN2 MiRAHLk, BXBH, £8.0RBKESEE, KR
BEmi ik NH, . NO, | NO, ¥, XFF dN3, dN11 1 dNI3 geek, NSN3 d HUE,
PEAR IR AL B AN . SCUE % SRAT 43 BRI B SR B S0P N B & B LA RAHRE A N
MERE,

1.6 BEFZ

WA . UHBREEAANERSEOHE" . 2RIBE R HE HMEEEL. N-
(1-ZR) LBt EMARREReERER. AR ELRRIEM (Thermo Finnigan
MAT253, #E#ARABFRBAESTAR) KBBSH NKOEE, MASMHEEX
(CX-206, LT LE8), DESNRS, RUAEABMEYIRET LM N,
N, O &,

2 &R

2.1 REENRHLILE

¥ dN3 . dN11 5 dN13 3 3B EB T =AM REEEFE, S NaNO, i, &
BRi 2d EAZTM AR D NO; WA (WHE 1A); R NH,NO, B, &R FIA
NO, FPIR, #A—1 NO, REMTE, # 16 ~32h AL EE D NO, ERS, M5
T (LE1B), FHEAESKERBIMEEEER, SHRSRMSREEA N,
FIN,O 4, — B N EEREANS, BA45% L4, UEEREHX 3 EERE
g FEEA R RILIERE, BELL NO, BE NO, {UR4r &/ 0 a1 B 2 7%
.
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B 1 dN3., dN11, dNI3 Bk abit%
A B NO; , B HoE NOy
—O0— dN3 bk, —O— dN11 B#, —— dNI3 Bk
2.2 BEFUTLERMBEHEENAXML
BHEMBEAERSINEFHENERSD, DO <0.5mg/L HBREEFHHET, B
A (°NH,),SO,fE meelgis s 0, SEdtAminE2 iR, BARRLE 3. 5k
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AR A ERNAEMAS BRI NO, HRB, FEKNOS #4; dN2, dN3, dNIL,
dNI3 I A B E AT RS E RS B0 HIREE 28.81% . 11.77% . 11.24% ,
7.67% 1 38.39% ,
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6F ~ » .
| ataanddl s ST ESIPSS SSTTYPE C SO TSIl

1 234 5 6 7 36 912151821 3 6 9 12 1518 21 3 6 9 1215 18 21
t/d tid t/d t/d

¢ (NHZ)/(mmol/L)

¢ (NGO, , NOJy (mmol/L)

B2 BRI NO; R NO, &
HZEEH SN dN2. dN3, dNII, dNI13, = NH; , ——NO; , — NO;

9 e pom e 3
B
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2 2 3
o g
g £
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= 12
Z 6l &
- z
1o S
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B3 RAHEGREEELE NO; FINO; B
- NH, , ——NO, , & NO,

2.3 BREREUFESERNaSH

Y RAZE R (PNH,),SOEARER¥E, DO <0 Suy/L HHFFERFHT,
BURE S S A fa i R i SR B A, S5 RE W B 37 Nitrosomonas sp. M
KHRERMGSH, 25HAERNNEREAESEENL 68 % (V/V), FEE
Wi REHAE PN EE R 64.3% ; BAEKET, BRFFAESFHTEEARRGT
A MEBSHEBENSHBERRERY: RIEEN20.40% (V/V), AEER
UNIYFREAT) 72. 3%, SHAIERMSRERVERENESEK L N0 MRHE
B UN, "N = Byt R AT -

M=M, xV xAxB/V,

M— "N,—" N =48 (mg), My—— REHR T Imd” N,-"N Fi & H
30, 000mg, V FRARWimE £ S ARBR0.5L, A — SHIARENNESEE
(%), B—— "NWEE (%), Vo— WHEROT Imol SUEMABLY 22. 4L

xthi 5 2 FE 3 B, BEAMG TESMAN N E=AR RHAMRLER
%1,
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£1 ACSEXRERELFHTRELTSEMIE

IS NH; —1N 18N, IS N e 15 N,—UN = g BN, SN P g
FE B R WER (mg)  £E (mp) HE Y NH, — HNH —ION 3
BN SRHH (%) ERELE (%)
dN2 Nitrosomonas 92. 16 20.15 6.30 21.86
dN3 #E 37.66 0 } 0
dNI11 Pseudomonas 36.52 0 0 0
dNI13 Pseudomonas 24.93 0 0 0
A BERS 122. 86 98,76 30. 86 80.38

3 g

TRERRVITARSBEBN I RERE, ERELHT, #RBEAH NO, ™ 0
NO; HATHEMK ™ N, H N, O, HF| A NO; FRIRE, 777 %5 % B B 3 138 B )2 1 4
T '

NO; NO, (1) NO, *LNZO +N, (2)

REEFERH NO; IR A, KA (1) EBER, BWE~EM NO, RN, &
BE (1) RPN, KA (2) #ERRFEHM, HFE NO, FRBR N EELEEE, B
e, 3 BRRFHEAA NO; BEFFE TR P ERFAE -1 NO; 2R,

AP IR E AR A Skerman’s WL M R RF R TTH A, EoIMHE
PUBIFREIR, Al E XA VBRAF AR T M A COERR, A EHTH A NH, - N i
%, LEBTTHH NOS , NO, FFIR, 4 X HKHRIETE Pseudomonas fluorescens B4 M8 J& i
FRPFERMAER " SRERERTRAXMKRBETARNFF, UZBRN
B, HRAAH —RENSERLIRS, NSRS EEAHANALR (BAXE
), BZXPHE Pseudomonas BT RERIEF FEH, MEHRENL, SEHRHYEE
BRBRAEMAET. :

AL B 3R Nitrosomonas sp. f LATEBRE R MF FRIAH NH, - N fE8E BRI A,
RHEALR N, . EBRERAT, DL 4 BRI, AEEAIBRE, R
#W| NH,, AR NO, BREBLEL, W= N, B¥ ¥ — Nirosomonas sp. H£15
%, WA Nitrosomonas sp. HILL R IR BT LI B E AL = s .

NH; +NO, —2 = N, +2H,0 (3)

5XARHE" R R, EXRAVBRERSERST, A TRTHERG
CH,OH, ®EHM NO,, M—UBUE RIS — R M T R T TE

4 &

BT IS 7K AL B Wi e 4% B/ | Bk Nitrosomonas sp. , 2 Bk Pseudomonas sp. , B4 1
HRAEBHRERE, ENHMAAEE TR, NAN REEARAEZEHAE Skerman’s T
LR RESE R EPREAEMRMER. ZREV: ELAVBREMRELAET,
RPREMAFEEERRMEF T LENHRAEREAR, B S8R E— Niro-
somonas sp. Z13% ., ERGEFNEHBENKEERANELK, FEAVREAF TN

H*
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