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Study on impact of nano zero-valent iron enhanced Klebsiella oxytoca
on denitrification

LI Yuan, ZHAO Bo-wei* , WU You, LI Hai-bo
(College of Environment and Ecology, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract : Anaerobic denitrification by Klebsiella sp.-LJB2 in the presence of nanoscale zero-valent iron (nZVI)
and its mechanism are investigated.In this experiment,a serum bottle device is employed to inoculate Klebsiella sp.-LJB2
for rapid initiation of the short-range denitrification process,to which a closed device for the short-range denitrification
reaction with the addition of iron is constructed by adding nanoscale zero-valent iron (nZVI).The interaction between
nZVI and Klebsiella sp.-LJB2 as well as their nitrogen removal contribution are elucidated.The influencing mechanism of
nitrogen removal efficacy, and microbial population response characteristics at different C/N ratios and pH values are
investigated.It is verified that nZVI accelerates the removal of nitrogen in nitrate and ammoniacal nitrogen, and reduces
the accumulation of nitrogen in nitrite. The dosage of nZVI is a key factor influencing the effect of anaerobic
denitrification. The results show that nZVI can effectively increase the nitrogen removal rate in wastewater. The electron
transfer efficiency of Klebsiella sp.-LJB2 is enhanced by ZVI.In addition, nZVI promotes the activity of denitrifying
enzymes ,and stimulates the expression of denitrifying enzyme and related genes in anaerobic denitrification.
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PBS i h B RS, 5 1 mL G Ak BRSO mk 7R
& o TEREE IR 30 min, JR35H5 3% (200 r/min) &
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&R, RNA —seq £ AR JF 47 5% 5% 41 2 3 #r
napA nirC .norV Fl nirB & K 58 i fb FE P, nif] &
R 58 SR 2 LR SR A G, BT S 5
IR IR AR IA KTl i SE R AR
HORA FRA A0 A% G S 2 00 43 B

2 ZEREWE

2.1 WXFMHEET R EER
2.1.1 RRMARKA TR

nZV1 ELAT B 11 B 2% 1 AR B /5 114 1 B e
TR TG PE Y 78 R AR A AL it 2 o, NO; - N 38
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WK 1(a) s, 4 h WRSRDGE TR, 108 1
ASE R E R, WTLAE A 200 mg/L 144K 8k
AR R A S B A, 5 0 — e B A0 IR AH
nZVI 54017 S8 NO; -N fyFL Z &1 CoD (1)
EBREIGIN, G5RRY], SRR nZVI XHR AR Al
oA B IEEN, N 12 h J5, %0 200 mg/L
KB, NO; -N KBRFIK 93.25%, LAk, il &
nZVI RG0SR T B 222 5 0 nZVI 9 2 A%,
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1—0 mg/L;2—10 mg/L;3—50 mg/L;
4—100 mg/L;5—200 mg/L;6—250 mg/L

(b)NO;-N
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1—0 mg/L;2—10 mg/L;3—50 mg/L;
4—100 mg/L;5—200 mg/L;6—250 mg/L

1—0 mg/L;2—10 mg/L;3—50 mg/L;
4—100 mg/1.;5—200 mg/L;6—250 mg/L.
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1—0 mg/L nZVI;2—10 mg/L nZVI;
3—50 mg/L nZV1;4—100 mg/L nZVI;
5—200 mg/L nZVI;6—250 mg/L nZVI
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pH id s R S Ml g g A K L 7EMR pH Y
AT A R A R R R R B I 4

BRI . nZVI ARSI ARG, ] A
T AR A A2 BB F SR B I R] AN [ B A 4
PR AR TSR e i A A R R BR T A
120
100
801

NO;-N/(mg- L)

120

NO;-N/(mg- L")

3
S
T

% 72 4 ¢
B[]/ h
(b)NO;-N

o 2 4 6
i i /h
(c¢)NH;-N

COD/(mg+L™)

0 2 4

6
¥ /h
(d)CoD
1—pH=5;2—pH=5+200 mg/L nZVI;3—pH=7;
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pH=9.0 A 7] LA J5 NO; =N, {H7E pH = 10 iR
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N[5 S A0 S A A 8 5l B0 81— R0 G P 1 A 4 6 s
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K 4 AT LA H VRN nZVI SN 2L, 40 RE Y
LN AT/ NP3
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HHERSE T Fe™ Ml Fe'™ | iX 5 3% 38 i o S5 6
ZESEAWIA . ST RRALAE H, 7R B R B Fe™ BX
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BF % NOS =N (1% 25 B 28 77 AR 4V FH 5 i ZE ARk g
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1—0 mg/L;2—>5 mg/L Fe** ;3—10 mg/L Fe®* ;4—20 mg/L Fe?*;
5—5 mg/L Fe** ;6—10 mg/L Fe** ;7—20 mg/L Fe**
(a)NO3-N

4 6 8§ 10
B a)/h
1—0 mg/L;2—5 mg/L Fe? ;3—10 mg/L Fe* ;4—20 mg/L Fe?*;

5—5 mg/L Fe** ;6—10 mg/L Fe** ;7—20 mg/L Fe**

(b)NO3-N

T 6 10
i) /h
1—0 mg/L;2—5 mg/L Fe? ;3—10 mg/L Fe* ;4—20 mg/L Fe**;
5—5 mg/L Fe* ;6—10 mg/L Fe** ;7—20 mg/1. Fe*
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T
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1—0 mg/L;2—5 mg/L Fe®* ;3—10 mg/L Fe* ;4—20 mg/L Fe**
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HASTE B IR 7E 6~8 h ETSA BE{A kb T AH % & 7 5
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LU BB 1 S ) [B] %) T 3, 35 5% 12 h B, 5
X AR ZH A HE , Bk O A7 AE fff NADH/NAD + 8 2 34 i
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sp.—LIB2 /& 8. 42 i, A HRIEFK NADH & & 9 FHAE
AR S B L T A SR S G e A s B
b NAD +, 76 I i 4k o 7 7, NADH % A fk. Ry
NAD+, [F] s NAD-+ 7] 75 28 1) s 5 %) 4 el 7
iR )5 4 NADH, NADH 5 NAD+AH B AL T
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NO) .NOR(NO—N,0) il NOS(N,0—N,) ., 41 6
Fim AR BE () Fe™ #2757 NAP Al NIR 9364, H
BE R [ 3G 0, Ik 2 R AT il 36 PR A A K B 2
FEAR, B 6(d) T, CK a8 FIX IR, K1 S s i
nZVI AL W] DI s I g8 K AT L3 e B2 i
PRAHSCHE TG . A HRIE R, 26 7 1T A 38 s i
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RN o NAP R NIR i 9 35 172 78 5 T00BF 5
o, nZVI R ES 70 JF T Sl A AE DG il G 14, 3% B
BRANE T NO;-N 1551k,

XFR 2.3 75 H ek B - g Ak I 2 45 R — B
I nZVI AL R B R T R, HO N B il 1 B T
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230} 2
H 7
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& 20 ¢
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B oL B ‘ 12
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1—%5 1 ;2—200 mg/L nZVI;3—5 mg/L Fe?* ;4—10 mg/L Fe?*;
5—20 mg/L Fe?* ;6—5 mg/L Fe** ;7—10 mg/L Fe**;
8—20 mg/L Fe**

(a) fS TR ER I S5 B P

N
S
T

AR I RREYE /(U - g7
S

=]

IFiE /h
1—25 4;2—200 mg/L. nZVI1;3—5 mg/L Fe** ;4—10 mg/L Fe?* ;
5—20 mg/L Fe?* ;6—5 mg/L Fe** ;7—10 mg/L Fe**;
8—20 mg/L Fe*
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6
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A
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4.0
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)
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8
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)
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PEHARRT ;5 me/L B Fe* 78 6 h I il 0 b5 it 3
FIRF I KA, X ] 6 (a) AHIRERIA J5 14 105 1 A
XS . TAE 12 h B, NR 5 NIR B3 PR AR R
DN AE SN R AR, p T S8 O 1 JES v R
KU G B B MR R R
2.4.3 A THFMMEFARRE

30 a7 e SR 2 I 45 SR 43 B Klebsiella sp. —LJB2
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