%345 %234 T E 4 K HE K Vol. 34 No.23

2018 12 A CHINA WATER & WASTEWATER Dec. 2018
SESKAME TN IZIRIDRMZIT A RN BE DT

Mas, Euesk', F oM, FRE, FHE
(1. ERFTANBRARNSG, Fk 4015205 2. FRAF RTEEREHRBE LRI, TR
400045 )

W OE: AREZMFERRRERE,0NFRAE] ERFRER B T &AW, A
Orbal £ALA T ¥ 0 AW BLRIEAT T IS W R Ae4R I, RAKIEHRIT O ER BT, 8R4
BT RE AYBLEN TRRE, Ak, R BES A AR R R (LB RIBFAY
BLERCAE ., 28R KM, 5 M=k b 300% | LB 4h#An8 4 2 240 kg/10° m’ (48 % T 104 mg/L #
COD) B, B K TN sk ETTAAZ A/ 10 mg/L AT, #h—F o4 Z WX R AW, EKEA 14 C.
B TN 4 57.2 ~81. 1 mg/L 44 54+ T, #54) M=AbA 300% . LEs4h 3% A2 4 1 540 kg/10* m* |
K TN B 359484 14.4 mg/L, A2 35 B (4L 75 K& 22 ) 75 F 4 He 30474 ) (GB 18918—2002)
o —% A AR

KEIF: BAATRAE; AMBLE; RER; shmsik;  LBdh; FEARARE

FESRE. TU992.3  CEtFRIEAL: ¢ SCE4RE: 1000 —4602(2018)23 —-0119 05

Diagnosis of TN Removal in Hechuan Wastewater Treatment Plant and

Its Efficacy Analysis
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(1. Chongging Hechuan Drainage Co. Lid., Chongging 401520, China; 2. School of Urban Construction
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Abstract; In order to improve the quality of water environment in the Three Gorges reservoir area,
the existing biological denitrification of Orbal oxidation ditch process in Hechuan Wastewater Treatment
Plant was diagnosed and its efficiency was improved before operation of the upgrading and reconstruction
project. The statistical analysis results of water quality data showed that the shortage of carbon sources
was an important reason to limit biological nitrogen removal. So, it was proposed to enhance the biologi-
cal nitrogen removal efficiency by regulating the internal reflux ratio and adding the external carbon source
(sodium acetate). The results showed that the effluent TN concentration was always less than 10 mg/L
when the internal reflux ratio was 300% and the sodium acetate dosage was 2 240 kg/10* m’ (104 mg/L
of COD). Further productive test results showed that, the average effluent TN was 14.4 mg/L under the
condition of water temperature of 14 °C , influent TN of 57.2 - 81. 1 mg/L, internal reflux ratio of 300%
and sodium acetate dosage of 1 540 kg/10* m” , which stably reached the first level A criteria of Discharge
Standard of Pollutants for Municipal Wastewater Treatment Plant( GB 18918 —2002).

Key words: municipal wastewater treatment plant; biological nitrogen removal; internal reflux

ratio; external carbon source; sodium acetate; upgrading and reconstruction

- 119 -



H34 K H23H

P OE R HE oK

www. watergasheat. com

45 B T 2015 45 4 A BRI COKTE 3BT iRTT8)
TR (RTFR™ K 257 ) BER B X B (0 2
H KB I R TR ST K X)) Y TS K Ak 3R
R T 2017 AR HT 4 TR B — 2 A HEbR o, 78
WIS, 8 R IR ZR A )1 55 32 JE 5 K Ab 21
JRRIASE BRSBTS G KA B
PEPRUGE TR C 2 A G, 720 B 58 THR AT, 1L
A I A PR SE B KK B ik B — 2 A BR e, HI U
SRR TG G 07 A T A2 R PR s T e, LADR R
JE SR FE AN PR R 7o BT PR el 1Y OCEE R PR
TN F1 TP, A ()AL= B T2 mT SEEL 7K TP ¥k B
FIRFR , A I 2 2 400 i 3455F PN D 3 b\ il T B JHE
B XT A Py A A RZ e, SE TS K AR K TN
W IR —90 A il LU R & s K b 38T i 42
bRl P LS AR I AR S %

1 FRAIE ) BRI
1.1 KBR5KE

B NG KA BN 5 x 10* m*/d, 52
PRALFRE 7 (5.6 ~6.1) x 10" m’/d, B2k R AN
1.36, i N i 0.79 m’/s, Kk EEH
LTS KA/ B B 98 6 W (29 300 m*/d) o i
THHIKOK BT K 2016 4F 5 H—2017 4E5 H iy 1K
KBTILER 1, B8 T2 M AOK BRI T — 2 B Frifi,

F1 i HAKKER
Tab.1 Quality of influent and effluent  mg + L'
Wi [H| CoD | BOD; | SS TP TN |[NH, -N
e
?Xﬁ 350 | 170 | 220 4.5 45 40
K
gepi |87 | 34~ | 70~ 1.65~ | 18.6~ | 12.8 ~
ii\ 597 | 278 | 595 | 14.1 | 82.1 | 67.0
2 1(289) | (116) | (182) | (4.99) | (50.7) | (37.9)
e | 10~ | 1.3 ~ 0.46~ | 9.4~ | 0.2~
fﬁf}{ 40 | 9.9 4(;1)8 1.39 | 18.9 | 4.92
. (22) | (5.1) (0.96) | (16.6) | (1.00)
—%% B
7201 60 20 20 1.5 20 8
b
— % A
72050 10 10 1.0 15 5
Fife
H: FES A RBUE I

1.2 IZiR#E

FIERAEEM T2 A 1, BT
MR IR ) Orbal S8 AL A, 15 7K 2 4% -5 e R DL
b FIAL BRI, A BB DR AR5 A R, K E A
FATRIFTE DI R PR , AL R R o

TEAATE K DB~ BR ) 3R 5 B AR Bk, fe )
IS REHEA S B VL, 5 U888 43 [, 42 i e Jit

IKIGHME
DL LS —
. 5 — k%
i — i ! o R
7 e e
L8541 g PTERYSS b
— 4R IR 1 551
THE b3 B ARG
s AL o =yl | Obal AL |,
‘ T ] 1guutﬁ}-<— CHEREBE ) DR A3t
b7IR S 674 Y ) —
K yohiE | SR THEAEA Jin 2 i # )
15 I B 1"k
: P e T
B g{g o FRATEANE
B1 SIEKEETWIZRE
Fig.1 Flow chart of treatment process in Hechuan WWTP
2 FPIAY B
2.1 ®iEARRE

KRR 2011 45 iz € % AMHEK i 3 MG (GB
50014—2006) , 7 B Fa 7E ik B — 9 B A7 ifk, 3 K
BOD, /TN {2 T 4 (8% COD/TN {f >8) ; 2% ik
H) g4 A AR, ZBR | mg BEAAHEFES ~ 5.5
mg BOD, " . S 4 )11 75 K AL FLT 2016 4 £
AOK FHCREATIE M7 , 21 BODy/ TN fi i
BT P 2

60 1100
190
50- _80
! 170 &
& T T
= 30} ! 150 &
: gtk {ao =
20+ 130 Bk
10+ | 420
110
0 e || |||I I o

01234567389 101112131415
BODyTN fH

2 BOD,/TN {EH3AREFE
Fig.2  Frequency histogram of BOD,/TN ratio

HE 2 AT LLE Y, BOD, /TN {H <4 1 KECk T
50% ,BODs/TN {H <5 () Z3140R 2k 70% ,BOD,/
TN <5.5 {1 B3R EE 80% , U & )15 7K 4b
BT AN TR LLR B — 2 B AR, A 70%
DL B B LS — 2 A bR, A= ) I i AR A flk
VRS B ) 43 2 08 . K58 B AT, B R H

- 120 -



www. watergasheat. com

AR, A AN 5 RS T TN AR 1P A5 W B2 At 57

#3345 FH23H

VE BB IR AR5 75 K AL B B FR s a8 47 (HIR T
H B e AL AR KR B
2.2 HfttimE R

BEAT ST A0 R, 115 /KT B S PRAL SRR
BE 6 x 10° m*/d, &b T GRS IR 157K 5L BR
{5 R I TR T B HE, BEARRCR B2 . Tk TN
HE R HEBOR 3 AT P BR T & AU AR A KBS, , S84 T
T B — ER P8 A S 9 ) LA 552 B[] 200 i 1 S i 4
(SND) FFAERIME . FE T 1, A3 06 258 TR 9 1T
PABE T SRR o A, B2 bR AR U i 8 i, 15
JeiEPE LU MLVSS/MLSS #4FEAE 0.4 Zedy, 1581
PEAT R4 i 5 78R P TR AL G fr AR, 2R A
A EYREIR A, SVIE BTV, A 15 T I K i XU
AR FE BRI LA IR

3 RIBITAER 5
31 KwmAE

TR FEESE Orbal AALYE 3N TR &
WIRIAL, ST TN SR AR AR AR ; St a b
T3 R DLAM IR IR (AR L R AN ) (1 R
TE AR NI, & 2R HE e 7 30 R e A (HL 96 1
B, GBI BCRIC T A A b o A0 40038 2o 1
PR R, IEHF [0 378 L A 100% 42 T % 300% ,
53 M A TET L FE RIAE  S8OR, 5 B IS D3 22 4 1 phe s
IR L TRAM R AR , DL BA2H A8 Ak VA A B X 42
T e 1 B T OB TR BN W AR B DR AR HY K
L8598 TN $2Fr 50UR 00 € SRR ny i &
5 (K R TTAb kK, K R BT 58 2H Z 0
K) W FEAEE:

© AN R

VIHLZH Orbal S Ak 5 R bF 985 42, 1k 50 1 1]
2017 47 H 24 H—27 H 5 1 RN S, WIRE
Lt R 80% ~100% ,J5 3 d PN IRl LL i A 300% . Hy

N 5 K TR H AR R s AT, ke 2H K B R AR
(1.8 ~2.0) x 10" m*/d; X IGHIA]Y5 P i i T Je
UL R AR A AR RS

@ MR A

AR COD Y& iH50: Bl x mg/L 1Y LR
BV, MAS COD B2k y mg/L, IAMngx IR COD
M a =y/x mgCOD/mg TR .

v Evdllliig

w=8X3 1 (1)
axb

2 WS e IR i B F N i, kg/10% m? ;
Dp RS A Br e B S AR, RS E I
PRABEFEBEN 10 mg/Lsa JH5MINBRIE R COD i,
ERIE(E N 0. 464 mgCOD/mg BRI ; b Ay Mk
U8R B/C{H, ZFREMAY B/C {H M 0.769 2,

Bohn 77 A iR 2B Uy B R
ok, BEE H BE R RS 12 h fine (22:00—K
H 10:00) ;73 H 825400 3 HEUAEH 25 HE N B i
W, BRI AR Jn R ARG HE ST 4 h =R At
3 MIMRIREIN RGN

Byt
® i
Q u
® o v Ak o o
@ (B
SRR Ot 24 e

ax
™R Y

B3 SMERmMASRE
Fig.3 Schematics of external carbon source dosing system
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