Y E 3 5 R 2000, 6(2):227~232

Plant Nutrition and Fertilizer Science

A 9 5 SR 4 AR R X5t o (8] 7= 4 B $ )

7 W, 7 EIL?, %% 5% M.Snozz’
(1. FERIL BT EER AR, L3 100081; 2. P EF E5E BRI E PR FIEH IR
WEERESALRE, RMHRE 550002; 3. MEBEHFFER2H AR HRH CH-8600)

WME. FRT pH RIFE-REH B EYR AR EWMABIR, & REH, £ pH=7.5 1, £
O3 RFESREKGHB)E, RE WML Y 0B R AEHBIRALETT, N, =RFBERE, NO; .
N,O ft NO = &R/ pH=6.8 B}, FEIF=H NO; N,O S XBEEHH, MARHARTES
ETREHHEL, BRI 2.

XRiF: BABEY AR pH B FESREFR

HESH#T Q36  XMIRIRE:A  XMES:1008-505X(2000)02-0227-07

AR AKIES T, TR S B, b0 & 15 K HERL, B KB A8 L
AV . RFEVECNILIAEE, SBUKEEEFRAL S, HRPKE, BRKEPERT
RAGEH M, AWM S50 L- KRR B2 A ERE -1,

ERAEYERT, KETH SRR E EORSHEEB A NH), T4 NH %
A F AL, HERISBFEET Kk, AR, EEFMEWERT NH SEAR NO;
NOyj 21 S, B A Bl o f B BB . T 6 A B L ZEBRAT B L ORI 45 LA NO; 108 O, 1R
R B P B T R AR ATIR E R, T 72 A — R FI B R R R 112,

MEYMBERERTR LREOMLR N IR, ARERNRELTEBN S RZHE
REFRIEHERRE, SBAEFEFEEYHE, KIREBEL, UUBUR B RN ILEIRF#17. &
B, NO;, BESIEABEHEMAEAME;N,0 R BESK"Z —, £ KEP N,OKELE
LUEG4E 0.25% A 160

HElL AXMAEDERREN N FRREEEPEXR=YH GBS LHE
AT L, MEEZEXEEMIBHTF RIS ELTRHMERSY, HAESELY
REWME AR SR, PR MR SR PR SR B B9 A 38 A R, RUEBY T8
R HFT RS AR A, AT TREMA KRS THARERS FHBRE,

R K AEMESEEFR L, R pH B L FE-REFE TS EREBUTREH
i%ﬂ%ﬁﬂ%ﬂﬁﬁ&lﬂmﬁnﬁﬁclﬂlﬁﬂim%m;‘miwﬂl%u PIAK T M A A WE N AR,
B KRR R R

1 BRI

1.1 RHBHH
ARIEFE . 8T (L) E : MgSO,  7H,0 0.2g, Na,MoO, * 2H,0 0.16g, KH,PO, 1.6g, KNO; 7.89g, fil

W 7% B 318 : 1999-05-31
LA . ERERBEES(39900027) ; RMERFESME TR A KRB F XS MR EARBEIEHRARE.
YEE N TH(1969— ), &, WHIREA, B, TENF S FEMEHRR,



1228 EYE#S5EN %R 6%

H;PO, .S & LK IR & Wl .EDTA-Na.EDTA-Fe & I & 1 mL;6.5% BB 1 0 BRI HE R IR

fEALES SE AR 3L, HBEXK 0.030 L, B 28T,

H;PO,(20 % ) #1 NaOH(2mol) F F il B BB & M =Wy W B pH {B :6.8 11 7.5,

HFERE . RAANERERS . RAER.

1.2 MEHZE

MR . 10mL FEFHRWABTLEN 0.22pm WIEELIE, HTF 105C F48;

BN, NO; 1 NO; #4 :10mL EHRWARILEN 0.22um MBI, BT - 20CEMK;

NO; :50 mL #5&5 950mL #l EWIE &, EE B TIEH Smin, 76 540nm LW ENHE

NO; : BT & il ilE;

DOC: TOC A7 (L £ ;

NO, f N, : IS A 5 W& .

1.3 RE3R

CRKGSESEERREEINEE LR E, BRHERARAREL, BH 25T, BIKEH 240, RER
H 20mL BMBEASR PO HIER 1d, BEFEAGE T ELEE 3d. YARERABRESE, BFHTH
BRR, o5 H RESNGEES 24h,

RBERRNY L WEASP#T, AECEEHAERE, RAFARUR —EERE RN K. 4
MEERZETFR-EBERTE, THARS TR, TRV HEN ERKER(y), HEE x BERE 8
A fp oy 2],
= ={(u-D)x (1)

EB AR, MK EES, KHABED)STFAREE(4),
D=p 2)
AL T B R R T B R, :

2 ZERE5iR

2.1 pH7.5, FEMEREEBRRLET, B MEDY I AEGERHT
2.1.1 HARBEDOC W1TR, ARSERENIFESEREZRASH, KABE3
AN AT & AR R IB A, A BB AR AR/, MR (T E) R, N, RS
HEME NO; RR. /KIE, AN ZHIEE, MEUBRF B, NH NO; EHFASH
BERHE AR EE, TR ERASH, NO; VR T2AS SR RAB, Hamuy
BEERLS, UBARBER, YSRYBEFESH, ARERE LA, 2ERERGHT
B, -

F ALK (DOC) i BB (260mg- L™ 1) TR, SR FRZEM S, Bl DOC
— 853 K IF T BB BB IR (NaCH,COOH) (I FL E M FE T- M 41 R B, TELIS IR R KK
FAL B, DOC B d0mg- L7174 .. NN, DOC A5 i 28y, B 2R B B T
47 (8 1a).,
2.1.2 N, 5N,0 RESHEE, S —BRIEH, N, B¥ESZE 2.0mmol- L' EH, H
FIBASFES, EUEHRESH, N, EFBETF 1. 1mmol L™, BT 5K ¥ h6H 58 I8
(NaCH,COOH) i #, N, = BEUR F B F Mtk £, Bt N, IEE DI BRHE, HH



2 #8 T RS M A B B A ) A A A 229
NaCH,COOH f) ¥
i;l Anaxic Qxxc Apaxic | Oxic anane | B, N, #y 7= & T
ol A Lo, RIFBTRE
°'8r:°_1-'\ TEEP RS
07k ' ) S 200 . N, HIH N0 R
TT’ 0.6 _}_%k/a—/&a\gk\i 50 S B ME O, £ i
» ﬁf"/ o n £ Nor fsemm T
5 sl a TE O T0% mg N —F
0.3 +% X Wo N2
0.2 1f | e Lo H % TR
072‘; . : 2‘?0 FEMEMR LM
o1 | P Lis #l N0 i R Bg, F
016 L NO B e HE4S N,OHE
= o.14ll b N, O 114 (7 1b) o &
- ~ 2.1.3 NO;j &
= 21(2,1 e g -1 12 l:_ NO;  REH,
Eoosl * "‘ fc +08 = NO; ¥ O,
§“ooelej f Loe 2 wpuarzn
0.04|l<'> : ' oo ¥ MEBAR, &
0.02 =% l} Loz B, NO;, R
Y - 0o TERIHEEA BN
4.0 I 80 FRE, U BF B 6
~ 5T, T 70 TR AR, —FF
N 3.0;;\ $ " 60 ~ ﬁﬁﬂﬁ%%—féﬂﬁ
L2577 \ ~ Vg = HAEBREXRER
g 20 - /\ Lo § M. %A
S L5 / L, 5 HEEH A&E
= ol 'f/ \“_'_ Z: m# NO; &R
0.5 + ¢ R B, $ 8 NO; K&
0B b b el STENFHE (A 10)s
0 24 48 72 96 120 SR, 2E4E M NO;y
WA S B Xt LUK
Time H A, Susan-
nals! ik N 7 2
1 pH=7.5,BE =30C, HEBE =0.030 'K, FREREFLIRFKG B4 B e, SR IR
iR & R b e Al NO; B NS

Fig.1 Microbiological denitrification during transitions between

oxic and anoxic conditions(pH=>7.5,30°C, dilution rate=0.03h"")
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Fig.2 Microbiological denitrification during transition between

oxic and anoxic conditions{pH = 6.8,30°C, dilution rate=0.03h"")
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Microbiological denitrification and the inhibition
of intermediates

WAN Xi!, WAN Guo-jiang?, HUANG Rong-gui?, M. Snozzi’
(1. Inst.of Soils and Fertilizers, CAAS, Beijing 100081; 2. State Key Lab. of Envir. Geochem ., Inst. of
Geochem ., CAS, Guiyang 550002; 3. Swiss Federal Inst. of Envir. Sci. and Techn . (EAWAG), Zurich CH-8600)

Abstract: With rapidly industrial and agricultural development, more and more fertilizers,
" chemicals and heavy ions etc. flow into lakes and rivers without cleaning, which causes lake eu-
trophication, decreasing quality in drinking water sources. Therefore, denitrification is essen-
tial for controlling the amounts of nitrogen. During the process from nitrate to the end prod-
ucts—nitrogen, several intermediates, e.g. nitrite (NO, ), nitrous oxid(N,O) and nitric oxid
(NO) may be accumulated which have more toxic influences on environment. In this study,
denitrification effect of microorganisms was examined on the changes between oxic and anoxic
conditions under varying pH. At pH 7.5, denitrification proceeded well after 3 switches from
oxic to anoxic condition and vice versa. Production of N; was constant and amounts of NO, ,
N;O and NO were little. However, at pH 6.8, the denitrification activity was inhibited and
there were a large amounts of intermediates. Dry weight of denitrifying bacteria decreased vio-
lently and washed out.

Key words: microorganisms denitrification; pH; transition between oxic and anoxic conditions





