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J B BRI AR S ( DO ) e B 1y 7 xRt 52 B0 [ 25 i b S T AR A & Bk . RONI %3517 20 d J5 (DO ¥4 0.50 ~ 1.0

mg L™, REH BRI SRR A BB S, 7EME/FE170 40 d B RN #RXF 7K COD, NH, -N, TN Hl TP #3745

FBRFAIH 84. 84% . 93.51% , 77.06% F185.69% ; Hi/KNO; -NFHINO, -NF-IJWEE 3510 4. 01 mg-L~'H13.17 mg-L~".
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Rapid Start-up of Simultaneous Nitrification and Denitrification Coupled

Phosphorus Removal Process and Its Performing Characteristics

LENG Lu', XIN Xin'** | LU Hang', TANG Ya-nan', WAN Li-hua', GUO Jun-yuan', CHENG Qing-feng'

(1. College of Resources and Environment, Chengdu University of Information Technology, Chengdu 610225, China; 2. Air
Environmental Modeling and Pollution Controlling Key Laboratory of Sichuan Higher Education Institutes, Chengdu University of
Information Technology, Chengdu 610225, China)

Abstract: In this study, simultaneous nitrification and denitrification (SND) coupled Phosphorus removal process through gradually
decreasing DO concentration was investigated by treating wastewater with a low COD/TN ratio (C/N =3:1-4:1) in a sequencing batch
reactor (SBR) inoculated with aerobic granular sludge (AGS). Successful SND coupled Phosphorus phenomenon occurred after 20d at
the DO concentration of 0. 50-1.0 mg-L™". In the following 40 days, the average removal rates of COD, NH, -N, TN and TP were
84.84% , 93.51% , 77.06% and 85. 69% ,and the NO; -N and NO, -N average accumulations in the effluent were only 4. 01 mg-1 "'
and 3. 17 mg-L~
was about 55.22 mL-g™ at the end of starting-up stage. The results of different nitrogen sources showed that the removal rate of TN
was in the order of NH, -N > NO, -N > NO; -N, and the removal rate of TP was in the order of NO; -N > NO, -N > NH," -N. The

nitrogen and phosphorus removal of wastewater were mainly realized by simultaneous nitrification and denitrification and denitrifying

', respectively. The AGS had complete forms and good settling performances, and the sludge volume index ( SVI)
1

phosphorus removal, respectively.
Key words ; acrobic granular sludge; simultaneous nitrification and denitrification (SND ) ; phosphorus removal; low COD/N ratio;

dissolved oxygen
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Fig. 1 Schematic diagram of SBR
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KN A R AR 50% . i TR R R
IO A R B i, TS T i SR BE (DO) . ARSI
HRIR A AR 3 B BE: 51 BrBE(1 ~7
d)N DO 1.50 ~2 mg-L™"; 52 B (8 ~15d) N
DO 1~1.50 mg-L™"; %5 3 Br Bt (16 ~60 d) i DO
0.50 ~1 mg-L~". N )i shis 17 v, A4 5

Bl BLEA THEDE , 8 S5O0 25 N5 TR 298 20 d.
1.2 #R5lke

F A5 e R AR R ZH T 50 8 IR I A SR B0k TS
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S K SR N B ) PR 8L A 0 s K.
Wi, Fr B R = BN O ik U, (NH, ),S0, b A&,
KH,PO, N B I8, [ I &% i3 3hiz 47 W), i A 40
mg-L~" Ca’* DL R fiEE Fe?* | Cu®* 25551, NaHCO,
PEAT pH 7.5 ~8.0, EEFKARIILE 1. FEIK
T4 H70 (COD) 2 200 ~300 mg-L~" ,p(TN) K 50 ~
75 mg-L™" ,p(TP) } 2 ~3.50 mg-L~", p(NH, -N)
950 ~65 mg-L~".

F1 TREAME mg-L!

Table 1  Properties of the simulated wastewater used in the test/mg-L ™!

A 103.2 || FeCly 0.1
FrEme = 4h 282.8 || CuCl,-6H,0 0.1
(NH,),50, 275.3 || CoCl, 0.1
KH, PO, 13.17 || H3BO;, 0.1
CaCl, 40 EDTA 0.1
NaHCO, 105 7nS0, -7H, 0 0.1
MgSO, - 7H, 0 100 NiCl, -6H, 0 0.1
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SEGHAE]  SEAAEE2 d A1 S d XK RIS T8 bR
PEAT W 43 M. JKAR COD | NH, -N, TN, NO; -N,
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M I5 R A R H O BB (OLYMPUS
CX41) WL, DO 2R YSI DO200 5 i S A &
pH KB PHSI-4A B pH il &, B4 BT
PIAN R85 Ak R A AR R0 | i fhak
R E AL
ANH; -N = (NO; -N + NO;-N)

SND &% = x 100%
How ANH; -N ’
ANH; -N
LR = ! % 100%
é’f )&3: NH:—N 4

A, ANH, -NANH, -NZL i

RAHALHE AR | COD P % | TP FEfsi . L
XF 5 Y IR BE ¢ YNAR AR BF ] ¢ S Ak b, R AT
PG A BIHLE OC Z A ZR BORD g X 7 3 % (Al
TR R Ry 2R R AH AL %, COD | TP R fiff R Ay i
R it B B P R R )
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AR, R COD M LB BARA U3, R &
bR — HAREAE 80% 2oy, Ho KM B2 2k 30 ~ 50
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Fig. 2 Changes of COD concentration and COD removal rate

2.1.2  Jashad B o A L BRAE BT
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JEMASAR G, Ho 2 R an & 3 iR, dEKNH, -NiR
JEAE 50 ~65 mg- L' Z MW 8. 7E)a 3l A —M
B, T BN P PR ik S B AR O A v, X
R B, B BENH, -NE 35 oKW BE R 1. 74
mg- L™ SEYRBRFEN 97.47% . 5 B, DO
VR JEE T B AT A X ke 2 400 ) 1 e s B A 1) 5 T
RGRTNH, -N L BRRAKRR &L 56 = B B A
(16 ~20 d) , 1T DO Mk B it — 20 BEAK, R BU N &R
Xt AR L BRAE I T TR, BRI I8l , it
B BT NH, -N P38 5B 5 87, 58% , “F- 1 ik

W R T.37 mg- L™ SB=MEBUEHI(40 d J5), X
N RGEXFTNH, -NREBREE A Frit m ot T g,
SR H K MR R 3. 79 mg-L_I
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L a
T WA\ o e
NE N e
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60 - " \« s M \
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o 160 <
2 o
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Fig. 3 Changes of NH," -N concentration and NH," -N removal rate
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N RGN DO AN Wi BEAG, 0RE 5 6 (1 S 7 1R
RS ALTA (NOB) Y3 T 23 52 31— Ml | 521 3
G N 2 B A R R R T R T AUk
15U E AL TR (AOB) RE M5 T 52 A 75 fifk 4 1 35
Bi, ARPGERK DO YRR | L J i i) 4935 1
FN RGBT E 40 d J5 R R A EBR R B R
EAE90% LA L.

2.1.3  Jashad BEXT AU RE J1 AR Ao B

Kl 4 FE 5 52 N4 78 3 3 By Be NOS -N |
NO, -NIGFR AL ST TN (1) 2 BR1E O

L 4 WA FERTI S B B Vs A SRR X
B NH, -N4 AL A NO, -NJ& , bk 7 38 B < R Ak
T NO; =N, RIENO, -NJLF-3A L2 | N0, -NA
RE R E PR H 24,3 mg- L™, =R
BUETI (16 ~20 d), BT il S E — 2D B AR,
NO; -NEYFL R B T [ (H A NO, -N i B SR f 4,
AN, P BB AR HA 5 mg-L™", 1 A
HK R AINH, -N 2 A 8 mg-L ™' 247, #E/KNH, -NF#)
WD e e T K T R AR R RN R
AP RAT R AR EAIN S, 20 d )5, R
ZEINNO; -NFINO, -NH R RiZgita e, HELIR i3
17040 d B, BAR A DV B, (H R R B i 48
f&F 5 mg-L™",NO; -NHINO, -N {14 1 2573 5
$93.98 mg-L ' H13.07 mg-L~". — 71, Wkiis e
1) [ A 5 R4 0 8% T R B, AR NO, -NAfEAZ B,
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Fig. 4 Changes of NO; -N and NO, -N concentrations
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Fig. 5 Changes of TN concentration and its removal rate
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PR B IX, 300 o B b TR 1 B il A 3 T 3
B AR, FE T TN 9 25 Bk DA K% [R) 25 il 4k S i Ak

RS BRI EVE . Z b, 76 SBR W 45
ST RIS AL A A ) 2.
2.1.4  JRshBBOW EBE A 2 BRAR LSBT

eI B S — B B, AR B R I (R
REXT TP BB I, P LEBRRERA
34.53% (K 6) , X THMIS IR ETER & S i
A TR TR0, LR 5 e R A B i i, &R
S A HE L TR SR BB, RGN
TP 1 LBREE SRR L TE, BBt RGN TN 1 L BRAL
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FHRIEFE 2 5 i b SR Wl R AR FUIR S R &%
TP A5 1 2B Wk, ARS8, B
Ni#E N DO FIREAR , Z2 G0 5 11 2% IR HR A w5 1) o ol
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BE S g B ARSEE AT TS — B B, SN s P SR,
15 VR A IR P o R 45 ) 1 2R T R | o Rl 1 2 Bk
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P EBRHRIAE] 85.90% . Z UL, S #n LB T TR A
RRBE, T H X 3558 B 1 L BRASER.
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Fig. 6 Changes of TP concentration and its removal rate
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