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Abstract: The identification of a Aerobic denitrifier and its practicability for aerobic wastewater treatment in Integrated Vertical-flow Con—
structed Wetland(IVCW ) were studied in this paper. Samples were collected from an aerated IVCW. After enrichment by intermittent aera—
tion, isolation and purification in turn, 10 strains of aerobic denitrifiers were obtained and their denitrifying capability were studied in batch
culture under aerobic condition. Results showed that the most efficient strain was B13. With initial nitrate concentration of 277.23 mg-L™, C/
N( carbon/nitrogen ) ratio of 5 and an incubation time of 24 h, nitrate removal rate reached 92.80% and nitrite accumulation was in a low con—
centration of 12.57 mg L. The maximum removal rate of nitrate was 20.58 mg L' -h.. Phylogenetic analysis based on partial 16s tDNA
showed that stain B13 had 100% sequence similarity with Pseudomonas stuizeri. An orthogonal experiment by four factors with three levels
Ly(3*) was designed to explore the best aerobic denitrification condition for strain B13. The four factors were carbon source, C/N ratio, pIH
value and dissolved oxygen. Further, results showed that the highest nitrate removal rate was up to 99.88% almost without nitrite accumula—
tion. Thus, strain B13 might be a good candidate for aerobic wastewater treatment. The most important factor on nitrate removal was C/N ratio,
followed by pH value, dissolved oxygen and carbon source. The optimized condition for nitrogen removal was C/N ratio of 10, pH of 9 and dis—
solved oxygen concentration between 1.84~3.57 mg- L™ with glucose as the carbon source.
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Figure 1 Sketch of aeration IVCW
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Figure 2 Sketch of the enrichment set for aerobic denitrifies
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Table 1 Orthogonal experiment table of Ly(3*)

Sk AT (1) AL (2)  AKFEI(3)

WHE(EEA) R FEHIBREN FrERR A
A (EE B) 1 5 10
pH(HE C) 5 7 9

DO(JH% D)/mg-L*  0.75-1.33 1.84~3.57 5.39~6.74
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Figure 3 Comparison of nitrate removal and nitrite accumulation by
different screened strains on the fifth day
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Figure 4 Curves of nitrate removal and nitrite accumulation

of strain B13
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Figure 5 Phylogenetic tree of strain B13 based on 16S tDNA sequences homology

£ 2 LGHEZIRBEEHER S
Table 2 The analysis on Ly(3%) orthogonal experiment results

- HE MERERE % WA AR R /mg - L
A1) B(2) C(3) D(4) Bfide 1 Bfed 1 R:<KiveZe I B 1 Bl R:RivezE g
1 1 1 1 1 40.11 35.48 34.39 0.10 0.08 0.11
2 1 2 2 2 99.80 99.76 99.80 0.50 0.26 0.29
3 1 3 3 3 98.96 99.03 98.90 1.23 1.06 1.19
4 2 1 2 3 36.96 35.25 37.01 1.68 1.67 1.49
5 2 2 3 1 99.68 99.70 99.88 0.29 0.26 0.24
6 2 3 1 2 86.08 86.08 86.17 0.10 0.10 0.09
7 3 1 3 2 52.45 50.12 51.26 26.49 2538 25.32
8 3 2 1 3 55.17 53.02 49.54 0.08 0.08 0.08
9 3 3 2 1 99.41 99.62 99.71 0.25 0.23 025
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H 1.84~3.57 mg- 17,9 LA 4 HHESA T FRE
iLE) 98%LL L, 6 HWWFHARIREETE 0.5 mg L7 DA
T, AT LR A B8 B R A o X — 4 s T
FA BT RS

B3 2 TS 4E B A SPSS BRI HEIT T 2430, it
BRI 3.K 4 BiR,

3 BE S, SR EBRE NI,
& HREEMEIUF K C/N>pH>DO>ERIE , HHZE 4 #H17
4307, AT IS B DU A A EUW AR R BT iRss &R 1Y
FmF R C/N>pH>DOSHRIE, 53 3 Frisss M
[, Xof oz PR S5 18 2% Sy « BV Ky 5 %63 4 , C/N=10, pH=
9, BfRA RN 1.84~3.57 mg L7, FIEAIAL IR
SERAT LT HY C/IN R R R SR At RE 1 B 2 25
M EH 2, [RIA AT LATERR B13 oty S BT A2 1 R 3
H R A A RE XV 8 SR O AU B S /N TR C/N Y
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Table 3 Tests of between—subjects effects(nitrate removal rate)

Type Il sum

Source of squares df Mean square F Sig.
Corrected model 19 597.401° 8  2449.675 1 120.000 0.000
Intercept 145 688.811 1 145 688.811 66 609.445 0.000
IR 516.607 2 258.303 118.097  0.000
BREAH 14361.703 2 7180.852 3 283.111 0.000
pH 3 141.516 2 1570758 718.156  0.000
DO 1577.575 2 788.788 360.637  0.000
Error 39.370 18 2.187
Total 165 325.582 27

Corrected total 19 636.771 26

7 :a. R squared=0.998 ( Adjusted R squared=0.997),
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Table 4 Tests of between—subjects effects(nitrite removal rate)

Type Il sum of

Source squares df Mean square F Sig.
Corrected model ~ 1705.971° 8 213246 4 019.507 0.000
Intercept 292.527 1 292527 5513.881 0.000
R 392.467 2 196233 3 698.829 0.000
TRE 463.018 2 231509  4363.747 0.000
pH 449.587 2 224794 4237165 0.000
DO 400.898 2 200449 3778288 0.000
Error 0.955 18 0.053
Total 1999.453 27
Corrected total 1 706.925 26

¥ :a. R squared=0.999( Adusted R squared=0.999),

WEREGRERA TR, K2 MU EMEE
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2 168 xDNA [AJEIE HE, WA RE B13 4t R
BN, ARTOR, KIUE R AR 2 E A B
R ALE TP BN WA, Naoki SEUEIE 115 8
& I Pseudomonas stutzeri TR2,Su Z£57E 4 Bl & 7K
AN ZR 55 B Pseudomonas stutzeri SU2, S5HEAME. & FH
WIS LA L, BRdk B13 B—BRAER R AL
PRSI , B RIS R RBRER 99.39% , T AHE
] 352058 mg- L7 +h, S 4RIE" 1B H A
A E AR R R ZHAE 4.50~13.67 mg-L7+h7,
BI3J A Fe X LU 1Y 1.51~4.57 £%, HRBRFHY
53 R PTRR B R A 2

IEXRI AR R, C/N 3 K-, 72 C/N R
10 gy B13 JRARCR AT, WIHA A R X
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B IR SN RURR, RO S S S A TR ) S S AR S
PRERIE, C/N RE MRS TEKEESE T, g w
RERE IR A SR AL A TR (Y S ARALRE T o EBL TR
BHE CN & T 10 ZJ5, SRR Rn b ae
T TR BRI B R B RAR, SO AR
WAL, T BAERITHR NS, AR R &
182, BRI B R TRIAVE B A, S ik
R 22 BRI R, KRk B13 LIS ZH A
AT BRAT AR A it RS, 3K T B DR D e 2
P RPRRIR Y 73T S5 A S TR B, e IR R A = 2 M Ly
T BN SABARCER S W RAR KA, Her HIA N E5H
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Sy ESAAATE) 10 BRI ESAEILE -

(2)%F BTS84 10 BRIERIF RS LM REN € , 18
Bl — R AU AL RE T 5R H WA S AR R MRk
B13,B13 ZEWIAHAR S E N 277.23 mg-L*,C/N H
5 ST 24 h ISR ZBRAEA 92.80% , AR
A E 12.57 mg-L7, 16 h BB A R B BB R K, A
20.58 mg-L7'+h™,

(3) % BI13 B4 16S 1DNA 3 FA Y F 4 5E , %)
IS EH N Pseudomonas stuszeri o

(4)38 3 P R =K Lo(3*) IEAC R L5, 15 3]
B13 S AL B AL SR 1y« BRI R 290, C/N=
10,pH=9,D0 % 1.84~3.57 mg L, HILEAFT 24 h
AR EBE N 99.88%, LT A4 TASAS R E#H,
BRI AR B A AL M RE X A AR A SRR B AIG , O/N e i B3
FWHEER, AR TR CRMA.
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