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AbStract 0 Because of the instability of efnuent quality at low temperature in winter and the serious
exceeding standard of NH3 ON and TN in Wansheng WWTP Othe optimization research of different operl
ating modes of CAST was carried out. The results show that in the C mode Onamely innuent 2 h Jaeration
2.5 h Oaeration after innuent | .5 h OO sedimentation | h and decanting/ standby | h O the emuent can
meet the discharge standard. The average removal rates of CODONH3 ON and TN are 92. 1% 076 .2%
and 64.2% respectiVely O and their concentrations in the efnuent are 27..405.4 and 16 .8 mg/ L respec.
tiVely O meeting the first level B criteria speci6ed in the DiscOOrge Slondord d PoZMIIn($ [Dr MunicipnZ
O0Ose0 Ofér ZreOnent PZIn0 OGB 18918 —2002 0.
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HPEAT ZHNANE, R ESirhE ARTEE S
|, AT R F M Bk R KBEMAE Y HEA b
T_.E‘[]d} .

TR RIS KA T R EE TSR R
WHFEFEEUTRE. —RFAKE TR B,
X5 e R R AE PSS, S HEK 15 e YR BRI
W T HRHAAET ZRE/KBRBILSFE AL B
TR (ST HAMEIKIERE 8 ~16 C) , &R kK
FEAFRE,NH, - N FI TN S FE BRS8N ™E,
B, X 4 ARG R TS E R E T S s
T TS, FEIMALE TS ERIRE CAST T
BT S R
1 TREA
1.1 @itkRE5KkE

TG KAN BT (LT BRX T ARE, HHAh
3 hm?, Bi%itabFEE S8 5 x 10° m'/d, S g%,
JREAOLA 15 T A, —HTHELER N2 x10°
m’/d,2007 4£ 3 BRI AM A, T/AFH CAST
T2, LM ERRBE, B KoK BT ORE TS Kk 4k
5 Y HEObR E) (GB 18918—2002) f1—%% B
FRUE
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Tab.1 Design quality of influent and effluent
mg * L™’
mH | COoD BOD, S§ | NH,-N | TN TP
#K | 360 180 220 35 40 5
Hok | 60 20 20 | 8(15) | 20 | 1.5

1.2 SRRk B5KkE

B 1 % 2007 4F 12 §—2008 4F 11 A #KAK K
#3% A 24k, T ##E 7K COD BOD, .SS.NH, - N, TN
K TP REFZZTRIEME K
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Fig.1 Variation of influent quantity each month during

experimental period
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EIEBERE T 60% o ST EEH LT BATT
H:— R AKX FERAMGGRHEHKRSE, 15
TKEZFETT BRI R, HEM B Tl , sk &
s — R K U ER X I E KB T8 4ol , Brilt SR 49
1EKGERER T AEEEK, EERBHIEERERS
FKER N, AT SEHDKEARRIE M. 75, HEE
AR B R A ARl e 8 AR AR TE KR A T iR =,
BEAKK B2 EFHEHE
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Fig.2 Flow chart of treatment process of Wansheng WWTP

CAST A fLith 3T AL 4 2 x 10* m’/d 77T
Wit, s AW 4 T, B AL EERE 18 5 000
m’/d, RFH30mx18 mx6.8 m, HHKEHRS.8
mAEYRBER AR 282 m’, ERMKEH
2850 m’ ; R KYEKIEER 1.6 m, EAKELHF 0.2 ~
0.28;SRT 2 18 d,HRT % 14 h; {EFREHE N 4 h, 3
HFERS N2 h IFEN 1 h ¥k 1 h, 8 H RSN
6 4~;MLSS 3 3 000 ~5 000 mg/L,DO % 2.0 ~3.0
mg/L, {5 EIH LR 20% .
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FEAEY % B X 4 SR4630 Bk T #Hif £k 28 2
B, M EHRN 370 mm, BHLIHHE N 1.5 kW, b2
BB B AN S R YR B AT, ERMEE
F—RBREAKE, BERMENGRERELY
HEBEX ,iB1TS5 N :Q =85 m’/h H =35 kPa B %
H3 kW, HEIRFRERRKIGRMBIH R, E
BFTFE¥H .0 =60 m*/h H =78 kPa IHE ¥ 3 kW,
7 RN R e A e e K 88, b BERAE 12K 1 300
m’/h, B REEKFEE R 1.6 m,

FEXPUE R KA RN 113.7 m*/min, 34§
3EFRFHENN(2 AL &), HPHER AR
it AT EATHSE, BENE.56.85 m’/min,
F$1:70 kPa,Th % . 110 kW, 3.1 490 r/min,

FEISTRBKIAIZEE T 2 G RIS REBEBAKHL
(—H—%) ,ZiT4BTi5REN3.63 vd, 48K
IKBTRI B KR 99.2% , WA 7K S5 1B 7k 3R 75%
~80% , R K BT M B A BB (PAM) , & X 4
kg/t,

2 RESHMFk

I ETE] A 2007 4E 12 A —2008 4£2 B, T ¥
AT TR KK R 2 KIREKEE, B/
Bt i B ShEURESLEURE (R 17, 38 /K BURE S5 T 40 A& Al
b, K BURE 5 R B T B T AR 5 5 AR by s i 28
PLAIRIE BT , HoE 7K BURE A5 A 0 B X i g 7k
FAL, TR RAE, K BURE S AL F K2 &K+
4, ¥7K 0.5 h J5 FFUEBURE s B 72 15 e 4 A 22 e B
B S AL F AL A 3R, 48 30 min BUEE— IR,
FRBUKBEZ AN IE BT 0 ~4 COkAERTE, 1524
KRB 58 BLJE R bR e s 38 G — I 2
3 RBEBETRAEHEALANGEE
3.1 BITER

KT ITBRE K FEA BB TR B S bR K &
RE1x10° m’/d 245, AUHRITF I 1/2, 2 &
FER AR SER, HFEIRERS TR REE
BAMR. EXBMBEEMT, T EHEKT 17

T3 FsfTRRXRR(RE2),
#2 FESALEHERETER

Tab.2 Operation modes of Wansheng WWTP in low
temperature period min
@ B | #k | mx UL Ve
AR 120 60 60
Big= 120 120 60 60
C =L 120 150 60 60

A AT AT, WD s BET T,
Mg Rz T 6 TME#. B.CEREAKWEAREWIN 6
h, B ORUEH K A E S, R A =N E AR 21T,
BB RiaTT4 A, BERAMEBSE RS 2
h, {HBRS 7 el o Bl PR S, BN FE HE K 2 LR
PG C RO IR AT IER S 2.5 h, B 7R
EFRIVERR S, BIZEHE K 90 min [FE IR B
KB T E AN A, HoAthis 17 & A F
DO 42.0 ~4.0 mg/L,MLSS 33 500 ~4 500 mg/L,
FEKEE R 0.2 ~0.28, 75 {R# K 18 ~24 d, /KiEN 8
~16 T, fEFAK] AW HE IR LR K
BN T ZE#IT AR, AR RS 50
THH Bl F/KE JKESEIHMEAZEXELLK
HIMWRTRENERERE, BKHEN DOEH—F
L3 =
3.2 FHEHRTHERSH
3.2.1 Xt COD pE=EBEsR

WESE A Bk COD 4 154 ~ 493 mg/L
(SE-39% 284 mg/L) , 7k COD 3420.3 ~41.7 mg/L
(EH436.5 mg/L), B E K 83.1% ~92. 0%
(FH94 87.5% ) ; B gy /K COD 24 160 ~ 527
mg/L(1]24 301 mg/L) , 7K COD 24 22.2 ~35.8
mg/L(EHH 31.9 mg/L), £ RN 84. 8% ~
94.8% (FH4 89.4% ) ;C A HHEK COD iy 260
~465 mg/L( 4 349 mg/L) , 7K COD ¥ 17.9
~36.7 mg/L(EH% 27.4 mg/L) , =52 488. 2%
~95.8% (FEHHK2.1% ),

Hi LRl W, =R EE TR T A H K COD M EE 8
AERRE S B (IR EE V5 /K A B 75 3 9 HE B oE )
(GB 18918—2002) ) — 2% A AruE. H¥ CHERH
EZBRARMT A B R, X EE N C B gt
BT A B #, ERK BB E A R T8 U4 a9t
— R fF. BEAXS A BB ERN2 h,18
B =R TR BIERA, EaTHER RN, KA
TR F/M B E R, BRI FEBRMEERE LY,
FEIT k18 T B AR COD LERIR,

3.2.2 %} NH, - N =g

=Rz IR NH, - N W EB%EmE 3
Fim. AREREAK NH, -N 4 16.2 ~28.2 mg/L,F
94 20.2 mg/L; B A B#E/K NH, - N # 17.3 ~
28.1 mg/L,FHH 22.2 mg/L;C #5537k NH, - N
#16.9 ~28.9 mg/L Kk 22.7 mg/L, B 3 H
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B, ZFE AR 7K NH, - N 3R BEAEZBR, A 5
MIHIAK NH, - N 7.7 ~13.7 mg/L, F#% 9.4
mg/L, 75 W10 A HA A A 3 WKis4R; B B ok
NH, -N % 5.2 ~11.4 mg/L,E44%8.3 mg/L,7EM
MFABAAE S A KR C B 7K NH; -N 2%
3.9 ~6.9 mg/L, ¥4k 5.4 mg/L, 7k NH, - N ¥
Eaiirtin. ANEBRELEF, AEKXX NH, -N
RN 48.4% ~59. 0% , 4% 53. 8% ; B A
%t NH, - N (=R %K 57.8% ~69.9% , FH K
62.7% ;C XX NH, - N EBRE N 69. 6% ~
79.4% K354 76.2% .

L <k o 7J<

— e e e et
— e - —

3 Z=FETET A NH, - N R RBRFR
Fig.3 NH, — N removal efficiency in three operation modes

B AT L, E =Fus TN X NH, - N #g &
BRBRABRANES . ELFERBERMET,HILE
AT T B R 2R, 1 MR AR 22, AT BAH 1k BE ) Tl
55, % NH; - N By LR FREMRK, C M ERTE
B R BRSO E] 5 HO0 NH, - N I EBRBCRB B
T A B, A KA 5 BRI EF D 2
h,{H B B=CRA T RGBIEBRS TR, BHMEK T
YA S L A] , B LU AL RBOR LT A 2
3.2.3 X TN ERBRBE

=R TR XS TN B EBRBOR M 4 B
Ro VAIZHAME, A B B #EK TN 4 28. 6 ~62. 4
mg/L, 30 42. 1 mg/L;B R A9 7K TN 5 32.0
~63.9 mg/L,F¥H 44. 2 mg/L; C FH W 3EK TN
524.0~55.8 mg/L, ¥4 46.9 mg/L, HE 4 7]
A, =R H K TN WRBEAZEHOR, A BN K
TN 7 17.8 ~28.6 mg/L, ¥4 22. 4 mg/L; B Bz
B 7K TN 4 15.6 ~26.4 meg/L,F#420.5 mg/L;
CHERAIH K TN H514.2 ~18.6 mg/L, % 16.8
mg/L,BR C N 45h, HREA B H BRI E Ao

MEBRFE EE, A BT TN BMEBRER 37.8% ~
54.2% 144 46. 7% ;B AT TN [ 2 ERFE L H
145.1% ~58.7% ,FH12K 53.5% ;C R X TN #Y
£ K 54.0% ~69.2% ,F-1H 64.2%
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Fig.4 TN removal efficiency in three operation modes

=BT TSR LBRBRAERAE
B, Ep B.C B EBRMR W R T A 850, 4
WEREREFEAT . OKZ A #A,B . C EHAWIEER
SEFRI A, FEE RS b B RAE AL B 7T LA FE 2
157K o 8 FT A= Ak B AR ) RN A 4 A P T A B B
7 .PHB &7 R %, @%zZ A #K,B.C
R RTE— RN R A PN Y (el e B (R BB S, AT R
ERERE. A EXEHK BKNFEEFTIE
AW EIF, B FATE A 2 h, BIRE &S KER
20% #- 47, T B.C B [EIFET[E] Y 4 h, B EAH
U AEKSK 2 F. BRENERERREEEYIE
BEXHNEZE5RHECHIESE B, i fERE
RIBRARENBLERE . CHEAMBEASCRILT B#E
N, XEH T CHEX AR AT FEE K, 7] LIk
R REILROR , VR R T2 REY .

g EFR, C B MIBRIS SR B4, KK Gk
RERBICRETE KA 53 HEBObR 4E) (GB
18918—2002) fj—%% B #niE. B, M LIEEE IBFR
HERL R o , SRR AE R 68 FLE AT 2 BE B R 2
T RS A AR FEIRIR KIS e Ik BB B &
4 F Bk ¢ BRiETT,
4 i

R T B KA HE ) FERIR T B AT ARk
REREE, FEBR M B DO 4 2.0 ~4.0 mg/L,
MLSS 3 3 500 ~4 500 mg/L.F /K4 0.2 ~0.28,
TKIEH 8 ~16 CTHILKM T, #4147 T =M 7w
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WEMR ., SEEWH, RA CHEHXE#K 2 h—8
[2.5h(#EK 1.5 h GEHHBR) U 1 h—%E
K/FREPLT h, 7T SEBE H AKOK RS R SRR HRR , RGN
COD.NH, - N. TN {F ¥ B RS K 92. 1% .
76.2% 1 64.2% . HI,HE C AT BI5KT
FERRZE TR M2 TR
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