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Abstract: A bacterial strain TAD1 with high nitrogen removal efficiency was isolated from biofilm of the biotrickling filter of a coal-fired
power plant by thermophilic domestication. This bacterium was Gram negative, short rod, with the size of (0.67-0.89) pm x (1.03-
1.41) pm. It was identified as Chelatococcus sp. according to its physiological properties and the analysis of its 16S rDNA gene.
Studied on its function of aerobic denitrification at the temperature of 50°C , the results showed that nitrate in the culture media was
efficiently removed from 63. 79 mg/L to 0. 46 mg/L, and the nitrogen removal efficiency was up to 99. 12% in 24 hours, and no nitrite
was observed during the incubation, the major end product of the denitrification was nitrogen. During the denitrification of TADI , the
pH in the culture medium gradually increases, while the oxidation-reduction potential gradually decreases. The factors affecting aerobic
denitrification by strain TAD1 were also discussed, indicating that the most suitable pH value for aerobic denitrification was 7.0-9.0,
and the DO was 2. 1-7.2 mg/L.
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Fig.1 Electron and microscopy photograph of strain TAD1
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262 % i

B 2 &

B E— RV, A R AR O R E AT R A, L 24 h
A K T2 2NO,; -N . NO, -N | N, pH {4 . ORP A
COD i B[] 28 £ 19 5 R 43 S W L 3 ~ 6 T/

0.6 |-

e

05 |-

Dago

03 -

0.1 ! I ! I I I
4 8 12 16 20 24

t/h

3 EH TAD1 M S RM M EK i L

Fig.3  Growth curve of aerobic denitrification of strain TADI

70

0 4 8 12 16 20 24
t/h

B4 E TADI WIFE RHELES S

Fig.4 Aerobic denitrification performance of strain TADI

M 3 AT LA RARTE 0 ~4 h AIE N ,4 h
JE IR PE AT BUE K 12 h kB RAERKE, 2
Ja AR A K. NE 4 TRl LAF SRR R AU
We M IF A Y 63.79 mg/LFE & 0.46 mg/L, EER %
IKF] 99. 12% 3 B AR S AL 1) 5 277 W) 5 B A SOvE
AR WA B R R AR 0 B R AR AT RE 2 TR PR
TAD1 14§ 1% 6 340 5t 18 7 i 2 46 340 5t il A7 A6 I B A
AR e 5 M 20 TR AR i TR e 3 D g 7™ A 1) IV A R A AR
o T P ) S TR 3 D A P L R A i 4 TR R
TAD1 14480 il At fi it 2 55 AR il 4k (TR A7 %
LU AT BN 5 % ok R o TR R A R B A K I i R R
AR SR B AR, 156 BH 35 A ) 1A 2 440 R A R FD 2 e
5% %) B 0, 200 B 5 ol T 5 B 1) R R Ji i T 2

6.0 ! ! ! ! ! 20

5 TH# TAD1 R iEE & pH {EF ORP K 3E{t th &
Fig.5 Curves of pH and ORP in the denitrification

process of strain TADI

1 800
1500 |-
1200 |-
5
&0
E 900}
=)
o
6]
600 |-
300 | \
T
T
1 | 1 | |
0 4 8 12 16 20 24
t/h

B 6 E#k TAD1 KA TR H COD HIZE{L i £k
Fig.6 Curve of COD in the denitrification process of strain TADI

FEIX — W BOwE 1 A 5 10076 B bR 1E A\ B S S R AR
RS FRAR Y #4ta T 2212 el AT 80, T Bk TADI
(1) SRS A AR 32 2 e A e X A 3.

WME S s e e 2 pH A5 BT H,
ORP 2 &AL pH A L T+ T Be A7 W5 J7 1 J5t A . —
SRR T R B Y A W S v R A AR I
7P AR B T T ORP R B S O R R Ak R
RIS i o 28 3 D A o 2 A N Y 48 Ak 3 i
LA 3 IR

M6 FTLAE 755 4 ~ 12 h BAR3E A EUE
KA, COD iV AR Ui BH b B B A AL Al R 1
fiF Ak ik B R BT FE | 3X 5 TR IATE I o B BT 75 e 22 348 I
JIRAWI A 0. RS U, W R A A A T R DA



14 5B A5 ¢ e I e S A TR Y 43 B S R S AL R BE R 5 263

MU IR A Ry e LA | T il iR 2k A 40 AL [RI A Sy
Z AT 3X 5 E MR IE B 2 B A A A T
AT EA HUBR IR Ry e A A — B

2.3 C. daeguensis TAD1 F) A R £k A1 3V fiF 2 3 4
A AL RIOCR X T

M _E RS G I AR TADL 7 SR b it /& o
AT A TR AR A FR 2R 4 BRI 2 D ) e B A A
Wy I e 3 5 S AL O D R A e R RS R R VR e 152
A, 2 58 3 1) 7= 0 IS TR S 1 A S R, 7 7%
SRR A A AR W SR R R R R A
Mg £R T TE W — A>T 25 5 B A Bk TADL R FI 2 A WF 5
FR DG, E I, SC ISR 5E T W0 06 P e AR AH 7] 1 s R
AR B% % VORI A R h 5 SR AT A 2 DGR
R A LY 9, W0 UA A S AU B 290 113. 69
mg/L, T BRENVE A BR IR & 4% 14 R 50°C , w1 4R
pH 18 7. 0,160 r/mindE 7% 3 5%

SEEEE IR AN B 7 BN, 4 DL R £ A A TR R
NO, -NJF ¥ i 113. 69 mg/LFEMCE] 1. 21 mg/L,
JB AL 2GR B 98.94% 5 X4 DL il R Eh A AR I
NO, -NJ5i & ¥ J& H 9] & 113,58 mg/LFEARF 85. 31
me/ L, B ECRAL A 24. 89% , it 16K T Al iR 15 1Y) 5 1iE
R, AT L AR TADT B 25 5 ) Al 1R 26k A
TR HEAT I S R A AL X5 2R W 04 D0 5 it T 2 — 3
(). LA, Wi T 5 i B8 T LB % Ol TR BR TADL (1)
SV i i 6 3 JE g AT R A R h 0 IR B AR AE B A B
B G M 2 B IR M LA A R £ Sy EIR I, PR TR iR
AR P AFAEASRE VS S 77 A i TR 6 348 I il , 8T A 7R R
I O PR ARG LR R R A B N R A A R i —
AT

120

100

80

60

c¢/mg-L7!

40

20

|
0 4 8 12 16 20 24
t/

B7 FIAMERIRNTHRITHTRELDE

Fig. 7 Aerobic denitrification process of nitrate and nitrite
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Fig.9 Effects of DO on aerobic denitrification by strain TAD1

meg/ L, J5 32 W P 0] i A A AR BE Ry 78,14 mg/L,
S0°C /KRNI FF 24 h & , PR TADL A JBi 0K 52 23
il SR R R AR — B N Bl U R ARV Y T
iR, PR YRR T U R AR LR 7.2
me/ LI, 80 %85 K3k 99. 08 % 5 5 fift S0 J& 4k 22 7
i B AR B T UL T i SR MR N TR R TADL Y
B At A M R ROCRAT S35 HY R

ZHRTEH R AE—EE N, LR Z IR
fiff SR FE B Y DO REAIR 2 3 A BRE A, BE DO
B ARG S 1 R T . B DO AR AE — A I ME, H
2 XA B AR AR B A P A 28 IS W) K B B R A Y A
T AN [8] . oA A BT 58 5 A B0 S 1 b S Al 1k 5
KNZ w e AR B HPY . Huang %0 78 A
Citrohucter diversus 47 U % A AL 19 BIF 58 vh 45 1,
DO i B S i 4 T HE A7 4 S8R i AL 9 G HED 3%, DO
W 2 ~ 6 mg/ LI, 40 B A= 1 032 R B2 i Ak 6 B
4 3. Patureau i‘;“” E W 98 H OBk Microvirgula
aerodenitrificans W % B M DO W REEKE >4.5
mg/ LIRF | H XS 12 T ik 1) B2 il A S8R B0 52 5 78 DO
(1 5 ik B IR 4.5 mg /L, H R Al Ak 05 1 Bl 2
DO e B 1) AR T 39 588 . 105 Su 45> I 3 B89 14 2 il
LT Pseudomonas stuizeri SU2, S K ¥ 0, e E N
92% If , Ho A AL H 3 AE 90 h NIA %] 99.24% , 1T L)
VAN 32 SR S AR 52 Wi A BIF 5 1 6 114 e it 5 R S
LH C. daeguensis TAD1 , MUEMAWE N 2.1 ~
11. 3 mg/ LI, F B 2056 52 21 7 A S 1 52

3 #ig

(1) PNKRKRE R T A5 Wy i 8 22 G0 BURL I 2R W I 1
28 e L O e 5 2 1 AR U SR R AL TR TADL 29

WL | A B AL S LA K 16S tDNA 751 43 17, )

\%F_

U5 TR R bR O B B BK T E ( Chelatococeus sp. ) . %
BRI 1 R BT AL G 4R S RS AL T

(2) C. daeguensis TAD1 #£ 50°C & i . 4 %A 4%
F T R LAR R £h 4 7 2 R B AT I fid Ak, 24 h LA
IR 99. 12% e M 2 b A H B A R E8 7Y
FRE. WKk TADL B 5 aiF A 3 2k A A X Bk K
W R UR O A R B R .

(3) C. daeguensis TAD1 17 )z fitf & B 19 f 3
Pith pH AE 7.0 ~9. 0; 3 fif %0 (DO) X B bk 1A B 41
RAEACA WHIVE 4 DO MRIE R 2.1 ~11.3 mg/L
FR 3 LI, B8 A VS A SR B 1 T i, OB R e T
Je FEAIR.

S XK

[ 1] Pochana K, Keller J. Study of factors affecting simultaneous

B

nitrification and denitrification ( SND ) [ J]. Water Science and
Technology,1999,39(6) :61-68.

[ 2] Randall C W, Barnard J L, Stensel H D. Design and retrofit of
wastewater treatment plants for biological nutrient removal [ M ].
Lancaster, PA: Technomic Publishing Company, 1992.

[3 7] BRERIN, SN, T A 45, 5 7% 40 -1 40 R A Ak T8 0 T i
Bt Rk fig 19 SE S0 WE5T [T ], SRBERE 2 ,2009,30 (12) :3614-
3618.

[4] &8, FHg JLKE, % WASFEMILE Acinetobacter sp.
YY-5 M S AL ()] A 5 B i,
2009,15(5) :692-697.

(5] RGW, Jraail, BT, 5. — Bk 45 S S il A T R AR B R 458
AT HT[T]. ARGF R A2 40 (A RBHEIR) ,2004,25 (1) :75-
78.

[ 6] it HE, Wil 5 9% 10/ 4r %05 10 1 09 7 B % 08
BT A A B 3% 50 F =N, 0055 [ 1. SR 855 82% 2009, 30
(7):2105-2111.

[7] Kim]J B, Cho K S, Jeong S K, et al. Identification and
characterization of a pigment-producing denitrifying bacterium
[J]. Biotechnology and Bioprocess Engineering, 2008, 13 217-
223.

[ 8 ] Takaya N, Catalan-Sakairi M A B, Sakaguchi Y, et al. Aerobic
denitrifying bacteria that produce low levels of nitrous oxide[ J].
Applied and Microbiology Biotechnology, 2003, 69 (6) :3152-
3157.

(9] BgZe, e, LM, 55 F7UF b 40 i 10 40 w8 bk
BB 2 E ROFRAE [J]. A2 45 % 4, 2006, 26 (11):3718-
3724.

[10] Wang P, Li X T, Xiang M F, et al. Characterization of efficient
aerobic denitrifiers isolated from two different sequencing batch
reactors by 16S-rRNA analysis [ J].
Bioengineering, 2007, 106 (6) :563-567.

(111 E5AT, Tk, R AR v | 55 AN 5] 5 U0 1 Ak R0 LU AT — R i 460U
il A 20 T B AU RE R SZ e [ )] SRR RL 4, 2007, 27(6) -
968-972.

Journal of Bioscience and



14

SR A v Il S S A T Y ) RS

e \

FE K HC i A T BE A AT 265

[12]

[14]

[17]

[18]

[19]

BB L, L, M. — BRI S S Ak 2 T Y T 3k K ) b
ELJ]. BEREE, 2007,28(8) :266-268.
Patureau D, Zumstein E, Delgenes J P, et al. Aerobic
denitrifiers isolated from diverse natural and managed ecosystems
[J]. Microbial Ecology, 2000, 39; 145-152.
R, A B O, S5 T bk s AR 4L A 2 1A 1Y S
B RO AR ] AR E244R, 2009,29(1) ¢ 111-
117.
Jang R, Huang S B, Chow A T, et al. Nitric oxide removal from
flue gas with a biotrickling filter using Pseudomonas putida[J].
Journal of Hazardous Materials, 2009 , 164 ;432-441.
ARFELR, W W WAHME R G %@ FMIM]. dbat . B2l
M4t ,2001. 370-378.
JA & IR R A A S RS AL B R AR AL 2 i = A T[]
AEE I TR 24H, 2006,34(5) : 1-4
Huang H K, Tseng S K. Nitrate reduction by Citrobacter diversus
Applied and Microbiology

environment [ J |.

55 (1): 90-94.

under aerobic
Biotechnology, 2001,
Effect of dissolved

Patureau D, Bernet N, Delgenes J P, et al.

oxygen and carbon-nitrogen loads on denitrification by an aerobic

Applied Microbiology Biotechnology, 2000, 54

consortium [ J ] .

[21]

[22]

(23]

[24]

[25]

(4):535-542.
Kornaros M, Lyberatos G. Kinetics of aerobic growth of a
deniirificans, in the

1997,

denitrifying  bacterium,  Pseudomonas

presence of nitrates and/or nitrites[ J]. Water Research,
31(3): 479-488.

B, EBLTE P A R R AL T AR X31 B R AL R
[J]. 48R 3 TR 2 3R ( FARBLE ) ,2005,33(7) + 42-46.
TBLTE, T, AR W, A L AR A T bR I S B Il
AR SE [ 1], BRBERLSE 2007, 28(7) :1548-1552.

Taylor S M, He Y L, Zhao B,

et al. Heterotrophic ammonium

removal characteristics of an aerobic heterotrophic nitrifying-
denitrifying bacterium, Providencia rettgeri YL [ J]. Journal of
Environmental Sciences, 2009, 21 1336-1341.

Pai S L, Chong N M, Chen C H. Potential application of aerobic
denitrifying bacteria as bioagents in wastewater treatment [ ] ].
Bioresource Technology, 1999 ,68(2) :179-185.

SuJJ, Liu BY, Liu C Y. Comparison of aerobic denitrification
under high oxygen atmosphere by Thiosphaera paniotropha ATCC
35512 and Pseudomonas stuizeri SU2 newly isolated from the

activated sludge of a piggery wastewater treatment system [ J].

Journal of Applied Microbiology, 2001, 90 457-462.





