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Bioaugmentation on Nitrate Removal from Simulated Wastewater by Aerobic Denitrifying Bacterium RWX31
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Abstract:To explore the application potential of aerobic denitrifying bacterium RWX31 in agricultural non—point source pollution treat—
ment, batch experiments were conducted to investigate nitrate removal efficiency of the strain under different NO;—N loads and C/N condi-
tions, and bioaugmentation effects by the strain on simulated wastewater(NO;=N concentration 200 mg+L™") in a small bioreactor(4L) were
also studied. The results showed that, compared with control strain ACCC01047, strain RWX31 had higher tolerance to nitrate—N load (200~
400 mg- L") and lower requirement of C/N(6~10). Under hydraulic retention time of 24 h, bioaugmentation by strain RWX31 on simulated
wastewater had good performance of 80% nitrate—N removal efficiency, while control strain had only about 60%; the nitrate removal ability
of strain RWX31 was 0.35~0.4 mgN -mg~'COD, higher than that of control strain, meaning RWX31 consumed less carbon source in the
NO;=N removal process. These characters make strain RWX31 have higher biological nitrogen removal efficiency and lower cost of wastewa—
ter treatment, and may have great potential in practical application of wastewater treatment with low C/N and high nitrogen concentration
such as agricultural non—point source wastewater.

Keywords: aerobic denitrifying bacterium; carbon nitrogen ration; nitrate concentration; bioreactor

Biti o Al 2B 7= AR e FH 2 A 35, R 1 AU RIBS T FAORIFE R R Y Bt E 24 LT
Bifi 5 3K FIAR IR HE AR AISIYA , 15 5 T /KR & S 57 g A, FAS R A AR A 248 AT e R R
LG 7= Az, P EE 520 2K R G R FH AR X 2 5 1 FEAE I A R AV A AR IR A )
AT X6 B 28 HE ABREE H (R A AT DL i SR o7
s A #A:2013-03-05 ¢ At 0-81 57 1 AL b

EEWE 1 IR R AR X Al I8 TS Y B P R4 RS %3551 H ﬂiﬂﬁﬂ*ﬁ%\{&ﬂ ) *Flﬁ/ﬁélz%)iﬁmtﬂﬁﬂ‘ﬁiﬂhf
(2012BAD15BO3 ) ; 4% 1117254 FE R T 6295 e v B B3 o SR AN e 18 1 A WV FP R R85 H A S R
ASRBIFTE TR H (20122X07101-004) (NOs=N) ¥4k M S84 A R s AR 72, i F

PEE BT A (1985—) , 2, Bept 1 B P gE A4, 322 R . N o St e g . s
= ?ﬁz@i}iﬁfﬁuhmﬂgﬁﬁﬁo E—mail:Zh()uyin;l1985@163.(:()m Eﬁgﬁé@'?ﬁy& \ﬂag{jﬂ\yg%i—%'fjc)ﬁﬁ!ﬁ%ﬁ%/ﬁ;Yg%ﬂ({dS
* SEIEVEE i DI wmshi@mail issas.ac.cn AR BT . ARSI, A R 24




2048

YR S it Y o 3255 10 #

X PRARSRAT R Ry O, 2340l S A A0 Tl A 15 4 [ B
TEA WY A L fR v, 0, Ak U R e v+
AR IXFEFRRHLAE 1 SR AL B RS RR A i 52
PRI, (ALY TS Y K ) A B Rt v T e
IR IE A%, 15 YA B AR IR A R, HLAS [R] K A
SV E B FRACIRES A AN [ 3 AR o 4 DR AU 10
SERAFAE , 37380 1) SR Ak 2 DR AR RS I ANt A 2 22718
IR, A5 B YK AR E L X DR AR5 A 7 7 A
I8 ZRUAk 3R ST A ) Ak R LA S K (R 22 5%
A - 1983 4 Robertson Fll Kuenen!""V3 25 H— 14 S fid
AL T Thiosphaera pantotropha ( J5 ¥ 44 R Paracoccus
denitrificans ), ZFAR ] ITEA ESAETENTE 0T 4%
LA T O A R R, DRI S A R A5 R B
RACFR BATR KRV 1, NI 51 A& 1 & 3
X R SRS A RS | =22 S5 (A B 22 ) 4L A
AR TR A [e] () P15 v i - 38 I 3 (TTUARI RIS
PRV e gk o3 125 H ok

G 480 S i A TR AR AL 38T e /K AR I TR AR B 2
ZMEAR 2205 H R AN [ TR X i 1R R 17 £ i 52
AE TN C/N 5 KA ], Al 1 55 G /L 3R 75 Yk
J3£ 228 W AR 5 (200~600 mg+ L) , il COD ¢ 52 U AH X6
BAR(70~350 mg - L)1 TRt S il A A FH AT B 43
PRl Sy it = A3 R00R] T ) B 5 i 52 B4 il o e — PR
T 52 e e J3E A TR 6 97 fiar SO C/N 7 SR AR 114 T ik
XA M TR TS Y oK A A0 38, AT DAREAR IS 1T AR
A PR AL FRALAR . AR S LA 2 i S B O T AR Y
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Figure 1 Schematic diagram of small scale simulated bioreactor
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Table 1 Components of nitrate—N contamined simulated wastewater
1EIKER IR COD NH~-N NOs--N TN TP pH
Trig/mg-LT 1050 20 200 220 0.3 7.0

L5 MEFE

PR W R e g, BR300 i
(Bio—Rad 3000 ; USA ) %E FALE 600 nm I KAk
HGEE,NO=N P R FH S ANt B, B e R
PRI B BR BRI il — 2203 OB R, COD, R FH HE 4%
iR 48 Ak 5 FH COD %€ 4% (Lovibond ET99731 #Y , &
YIE , pH K H pH 71 (HANNA pH211 #Y, & KF])
M7E , DO R EAL (G JPB-607, i [E))illE . ik
BR3P Excel2003 1 SPSS17.0 84 #E4 Tk #4511
5307, 3 A Duncan K338 2 5 HL K (P<0.05) .
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RWX31 i1 4 K 5 BR AR U6 4R T ACCCO1047,
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() NOs=N Z B350 79%F1 29% ;NOs-N #e Ji
300 mg- L™ B, BHERT#K ) NOs=N KR53 51k 43%F1
18% ;NOs-N Y J& 2y 400 mg- L™ I, W #E) NO;-N
RSB R 45%F1 18%; F] NO;—N ¥ JE K 500 mg-
LB, Tk RWX31 F1 ACCCO1047 fi 5 & L ] 435
B2 22981 1%, AEHAL (100 mg-L™) K% (500
mg- L)) NO:—-N i fafiif, B B kXS o4 K 28 5% (HAE
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i, T BE B bR ACCCO1047 fEAA7 ODg AE S AR K
iR (88.9 mg- L'+ ODgo ) M A A FEW] i NOs—N ¥
FE2H 100 mg- L7 i, A] WL Pk RWX31 X & W B2 W) 4
NOs-N [1ifif 5z e 15 F % BE R A% , 3 HLBERS I A2 50K
YO T A GRS ek B, AR 15 7K D o7 Ak 3L FH v
HAHERMWE .
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Table 2 Nitrate—N removal amount per ODgy under

different NOs=N load(mg-L™-ODg,™)

NOs=N ¥ /mg -1

[E7S
100 200 300 400 500
RWX31 85.2 133.6 78.0 91.2 58.4
ACCCO01047 88.9 66.7 529 60.0 87.1
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Figure 2 Growth and nitrate—N concentration curve under different nitrate load
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Figure 3 Growth and nitrate—N concentration curve under different C/N
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B 5y — BRI SR R AL PR B13 FIr e fE C/N 10,
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