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I R 4 (g/L): Na,HPO, -« 7H,O H# 7. 9;
KH,PO, # 1. 5; NH,Cl 3 0. 3; MgSO, + 7H,0O
F0.1; T e R 4. 7; KNO, H 2; NaNO, K
0.5. IR FW 2 mL.
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Bl A P R A A T WIT-1 #5325 5 5 K HL 0 2 U e vk 15

ZnSO, H2.2; CaCl, & 5. 5; MnCl, « 4H,0 3}
5.06; FeSO, « 7H,O K 5.0; CuSO, « 5H,0 #
1.57;CoCl, « 6H,O f 1. 61. pH }7.0~7.5.

S AN e 5 7 5L R s KNO; #1 NH, CI,
46 A R A BT VR O 100 mg/ L, KB 5 RO
TR A0 T w4 B A R L AR — B

Ji 2 A E B AR R AN B i KNO, M

NaNO,,(NH,),SO, ft# NH,Cl,(NH,),SO, I
T REN S R S N AR H e S R e Ak
[EICE VIR T YN
1.2 EWHE
1.2.1 BAseghkae i PRICT g FFEHE
R 36 POk B 35 BR AN 100 mL K B 09 S 6l Ak 4
B B AR AN BB IR Y 250 mL HETEIH b L 4 I O
WEZD A E O, 7E 30 °C 180 r/min YLK F IR
A8 h. it MR EE B & & 5, B 0. 5 mL #4710
RS EER RS 107, A 10 2] 10 743 B 100 ul.
AT AR I A T 30 ‘CHIIMVERR G SR 85597 48 h.
38 2 PO R T b R S A5 B =Rk gl Ak 0 TR RR . 4 A
2k WIT-1,WIT-2 fil WIT-3.
1.2.2 FRRMCHHM NO, -N syl 2 78
3AHEA 100 mL S A AN E 55 SR BL 1Y 250 mL 4k
JEN R DUIRER 43 i 30 0 1) 45 B i 43 i A s 4
YRR E R ® WIT-1.WIT-2 it WIT-3, #E
WE T 30 °C.180 r/min AYFEIR IR H L 57 . B IR
2 h BT YRR A A R R AR R L O R
MR £h A D 1 B 25 BR A LU &L L 48 A 18 B
PRBRRES . A% ) R M 2 BRI A TR R
A R AHSE 4.

1.2.3 HBRAHRGEENEK 40 B T & W 5%
HR I B A W 2 2 6 ) i A7 e s
1.2.4 16S rDNA 5 7 5 #F T 16S rDNA

PCR J B 13 J 51 90 /2 27F Al 1492R, Jrp 27F
N 5-GAGTTTGATCCTGGCTCAG-3,1492R K
5-CGGTTACCTTGTTACGACTT-3", #F i 7 &L
397 B A ) B A 2 R A . T U e e e 4 B g
AFH 2\ 58 L. ¥ 16S rDNA F il Jy 471 3 ik
BLAST ¥ Z ¥ 5 GenBank F1 &2 41 16S rDNA
79 #EAT Hox 43 At

1.3 #MiXERNHEESEFENRR

13,1 HXEARAERRE M CODKETRARDL
A2 6 ) & PLT R 80 A B 8, 2o i S i) COD
>4 500 mg/L,1 000 mg/L,2 000 mg/L, & AN
90 mg/LA 85 37 £, 250 mL 4 23 2 100 mL
BR IR A R8s 3R 5 0 A T AR PR 20 (o/
v), BT 30 °C.180 r/min WK IR 55 3%, 4

SITERE 3% 0.6.12.24.48 h BUFE, B Sigma 5.0 #1
2505 min, 53 8 000 r/min, B I 3 W H
COD FlZ & & i,
1.3.2 X H AR AR RERRAEXE
Oy I AR B CEERE L TR AT TR N T R
iy ak . W C/N & 201, "AN
100 mg/ LAY ¥ FE3E. 250 mL 4K 28 W & 5
R B LS ECER 13 1L ER R 12 h
A1 24 hoill e HE A R
1.3.3 HMRAAMRMLARRERE AL LT
REA A B IR Sl COD 2 500 mg/L, & A K
100 mg/L (85353, 250 mL 4 % i 5 0 ik L B2
LB SRR LL3. 1 BRI B 4 0 E R 20,
25.30,35.37 "C. ¥ K% 3 4180 r/min, 7E 53 51| 55
F% 12 F1 24 h D A A 2 BR R, 48 h I
COD %%,
1.3.4 BRXEHMA R &E pH KB B
B 30 °C. 0 th pH 4351k 6.0.6.5.7.0.7. 5.
8.0, Hifh i 515 11 [A] 1. 3. 3.
1.3.5 X E AR KA TR E G 2 HXB

PAT BN A de I Bie il COD 24 500 mg/L,
4R B R B VR B 435k 100,200,300,400,500 .
600.800.1 600.2 000 mg/L B FEIE. 250 mL 4
TE R W it A B B R 5 F B0 SRR TR 1.
3.1 R R 24 holl e HA A bR .
1.4 WA E

NH" -N: g4 [k e gk

NO, -N:N-(1-Z85)-2, " e gt

COD. E &Ik ;

SEE NO; -N A% F it 75

2 &HR5TR

2.1 WRRWULBEKE NO, -N Bl E

FdE WIT-1, WIT-2, WIT-3 /¥ £ NO, -N
HIE5 R E 1 R,

B 1 AT 0 AE — 2 B ], R RR WIT-1 A
WIT-2 % 3 il B2 46 A0A 1R 45 H 4380 F2 8 19 25 Bk
RO TR L BR T A R R A R b 2 A 3T R
M WIT-1, WIT-2 it WIT-3 J6 6§ & & ™
Az AL DL T R WIT-1, WIT-2 F1 WIT-3 k4
AR B Heds WIT-1, WIT-2 fit WIT-3 =
4 & E vk WIT-1, WIT-2 il WIT-3 7F
4 h % NO; -N B 2 B % 4 5 S~ 99. 995% .,
99.958% .33.082% , 7F 10 h N B bk WIT-3 X%}
NO; -N £ %0 99. 999 %. L Bf 2 98 bk 1
$F 25 % A 1R h s P SR bR L TR WIT-1 e A
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Fig. 1 Degradation curves of nitrite nitrogen of

aerobic denitrification strain
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2.2 Bk WIT-1 EEMEF 16S rDNA F35 4
#

i A WEE L AR WIT-1 48 22 [ PE T
FEAR S T8 7% R iR 35 65, 28 16S rDNA J3 51 43 #7 , 1
Bk WIT-1 44K 1 395 bp, H 16S rDNA H: A
FH Y5 Pseudomonas stutzeri 3%k Z NI,
FEALPE I 99 00, 4020 % B bk WIT-1 Ay it [ e 5
ML (Pseudomonas stutzeri).

2.3 EHk WIT-1 iR s R

2.3.1 B4k WIT-1 £RF & COD K E T AR
i A2 69 T AR WIT-1 AR [ g COD Ji i ik
JET A A B s 45 R A 2 () 2(b) Al
2Ce). N AT s 25 Bk 2 48 oL A o [A] B A B IR
COD, H. COD [y fif %l 62. 4820 ~95. 34 %5, # 4>
AR N-CL-Z858) - 2 e 2 R ) 17 3850 o o A
W, 6 NO; -N.NO; -N g #UR. HERIA] 2(a) 2(b) Al
2(e) R Wbk WIT-1 X 2 ARt a3 — 8. 12 h
REIAF] 97. 370 /Ay ZJG 19 24,48 h B A 4t 451
iy, py S 56 4 2R n] R, & 0 E I ) 12 hofl
24 b,y COD P i E] 24y 48 h. 25 J& 2 28 T P R
B A % 75 7K 9 COD 2y 200~600 mg/ L, Br Lt
i Lf COD & HEE N 500 mg/L.

2.3.2 WAk WIT-1 BLAR R E 2R A £ X 5%
Bk WIT-1 5 & 5 fi il fge 5 ol 28 10 o B el
WIT-1 GBS A 1 22 Fh i P8 28 47 I 2 . i &1 3 7T
TR 12 b LUT TR S A B T H X SRR 25 B R
B 34,1206, A8 24 h Sy I LAERE . S RRBN . T
TR A B IR X AU AU R BRR AR IR B T 1002,
FRLL T R #h ok B bR WIT-1 B d5c 36 i 5. T 54
e SR T T bR S R A AL AR TR R T Rk
i PR R AT i R R R

- 1100
1600F = COD
3 -
< 1400 Js0 2
£ 1200 E
#1000 160 3%
% 500 L
i H40 13
= 600 =
2 400 1o &
I
O 200
1 T 1 T
% 10 20 30 40 50
i 18)¢/h
(a) #IEHCODA500 mg/L
1100
1 800
21600 a3
i, =480 =
on
£ 1400 £
ix 1200 160 3%
% 1000 ko)
13 800 40 0#
= 600 8=
2 e
o 400 120 &
© 200
1 T o 1
% 10 20 30 40 50
s a)¢/h
(b) #IEHCODH1 000 mg/L
3000 1100
22500 o
£ 2000} £
A 60 B
#1500 &
I 40 TH
¥ 1000 #=
S 20 &
S 500 I
1 4 Y
% 10 20 30 40 50
I8 ¢/h

(¢) WHHCODA2 000 mg/L
B2 @ WIT-1 KRS COD &4 TARE @A
COD i E
Fig. 2 Determination of strain WIT-1 removing ammonia and

COD under different initial COD
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Fig. 3 Determination of strain WIT-1 removing

ammonia under different carbon sources
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L 5 PRI T WIT-1 (9 43 8 o S H: I 2 U e 1k 17

SRBE % i R & b £ B COD, H £ B R
82.99%0 (HZIL 24 h &AM EBRF HAT 64. 7.
Ul IR A A T pk WIT-1 B AL 72 30 C i,
H LB COD MRg J1 i F 25,35 Al 37 *C,COD %
KRR R 70. 7306 LE G 5 I T R B A1 AL R B 2 BR
COD WyREJ1 . Hi kg WIT-1 & iR )JE h 30 C. X
53wk 6 3R 18 B Alcaligenes faecalis T #f B¢ i i
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Fig. 4 Determination of strain WIT-1 removing ammonia and
COD under different temperatures
2.3.4 Bk WIT-1 LA R %i&E pH & EAR
[ w4 pH A 25 08 T B & A 09l 5 R W, | Bk
WIT-1 78 pH{H N 7. 0~7.5 Z [a] B . RE 0% fx K
FREEHL R BR AL, 24 h B A L BRFAE 100 %.
T 1 I 32 TR R A 2RI 3 L T e e
MPREE. bk WIT-1 78 pH {E 0 6.5 i), mAR A
% fe KR BE M 25 B COD, H 25 B % 0l 89. 98,
AERH24 W A EBRFERA 76.55%. L5/ %
J& B R B AR 25 BR COD M8 7, B Bk WIT-
1 W fe il pHE R 7. 5. X 5 ek [ 14 438 9 B
A S 7 i A T AR Y 8 R R S R 2 A B id pH

{HAH .
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Fig. 5 Determination of strain WIT-1 removing ammonia
and COD under different pHs
2.3.5 Bk WIT-1 2 & RGR E 69 a2 M X I
AN FEWI R AR T Rk WIT-1 2 BR s AU 5 45
HRW] W B W) IR 2 AR B Y 1S 2 AR 25 R A

TR LRI = A N T 800 me/L L H X
FRWIRER R 18,506 ~97. 67 00, AHI 1Y 2 [
Jy 54, 33 ~ 179 mg/L. H 4] If A A W & &
2 000 mg/ LI, Hok 28 %0 B0 B il < 0. 3 A1 vl fig
& C/N B o5 H B bk WIT-1 % & 0 e JEE
F4 Tt 32 P [ A
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Fig. 6 Effect of strain WIT-1 removing ammonia under

different initial ammonia
3 % iF

a. bR WIT-1 52 — bk 4 40 5 Al Ak 40 A s () i
2 5 77 A A AN T

b. AR WIT-1 Jg 38 22 QB VE R IR T % A
TR A, W) A0 % Bk WIT-1 K it EC B 5 i B
(Pseudomonas stutzeri).

c. R WIT-1 BE1E £ Bra 2l 2 b [A] i e fig
R AR Ak 7 i 2

d. TR WIT-1 A [l i R 2R 3Rk 00 B A
AE S R/NES 2 T R B4 > £ TR 4 > EHE >
2 B > KT R IR — M.

e. Tk WIT-1 Bra & M COD [ i i #1 4f pH
N 7.5, Bl A 30 CL7E ROl A F T, 24 bR
A MR 0T L3k £ 100%,48 h Xf COD ) %
fift R H 73.44%.

£ E R WIT-1 3P 2 A 32 1 2 000 mg/L.

IR E B AT BB B — PR S SR AL 1 U
it an T WIT-1, {5 H A Ak 5 5l A/ FHALEE,
Ko AR FH b 2 o ) it £ 52 v R0 4 Al FH 7 R WIT-1
Fadt SND J2 07 o 36 7 2 HE — 25 1 4R AT 5T
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Identification and characteristics of aerobic denitrification strain WIT-1

ZHANG Kai' .LEI Meng-jie] JHU Guo-yuan] .YUAN Jun .YANG YangI ,ZHANG Jian-guo2
(1. Hubei Key Lab of Novel Reactor & Green Chemical Technology,
Key Lab for Green Chemical Process of Ministry of Education,
School of Chemical Engineering and Pharmacy, Wuhan Institute of Technology, Wuhan 430074 ,China;
2. School of Biotechnology and Food Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: A aerobic denitrification strain was isolated from soil of nursery garden of Wuhan Institute of
Technology,named as WIT-1. The strain WIT-1 was Gram negative, belonging to Bacillus, blond of
bacterical colony. The result of 16S rDNA sequences showed that the strain WIT-1 was firstly identified
as Pseudomonas stutzeri. The effects of different carbon sources,C/N,pH and temperature on the strain
WIT-1 were detected. The results showed that the strain WIT-1 has the capability of removing ammonia
and COD synchronously without accumulation of nitrate or nitrite. The comparison results of the ability
to remove ammonia of the strain WIT-1 by different carbon sources showed in descending order as
follow : sodium succinate,sodium acetate, sucrose,glucose, trisodium citrate. The optimum conditions for
the strain WIT-1 of removing ammonia and COD were pH 7.5 and 30 °C. In the optimum conditions.,the
removal rate of ammonia was 100% in 24 h,and the removal rate of COD was 73.44% in 48 h.

Key words: aerobic denitrification; heterotrophic nitrification; Pseudomonas stutzeri;ammonia
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