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Design of Upgrading and Reconstruction of Carrousel Oxidation Ditch Process

in Three Gorges Reservoir Area

NIE Jian-feng, ZENG Chao
(Hunan Architectural Design Institute Limited Company, Changsha 410012, China)

Abstract: The design scale of a WWTP in Three Gorges Reservoir Area was 30 000 m’/d, the
main treatment process of this WWTP was Carrousel oxidation ditch, the effluent was adapted to the first
level B standard of Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant ( GB
18918—2002 ). During the upgrading and reconstruction project, the efficiency of nitrogen and
phosphorus removal in the biochemical system was improved in order to meet the new emission standards.
Aiming at the problems that the effect of nitrogen and phosphorus removal in Carrousel oxidation ditch was
not good, and it was difficult to meet the new discharge standard, the process was reconstructed by
adding a new pre-anoxic tank, changing the nitrification and sludge return method, and adding multi-
point water inflow. The actual operation results showed the average removal efficiency of TN, TP and
ammonia nitrogen were improved. The effluent quality could meet the first level A standard of GB
18918 —2002 stably.
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Fig. 1 Flow chart of wastewater treatment process before

reconstruction
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Tab.1 Original design influent and effluent quality
mg -+ L~
TiH | COD | BODs SS | NH;-N| TN TP
#EK | 400 200 250 25 40 6.0
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Fig.2  Layout of oxidation ditch before reconstruction

BRAEACTE R ST PR IX 25 743. 4 m® 39
THIRMA R 6 237.6 m’, K Sy B HFAI N 11,17 h
(HA 7 JRAEX 1,19 h) x5 R R EE R 4 000
mg/L, V598 K 13.5 d, 75 i faf ky 0. 1 kgBOD,/
(kgMLSS - d) , FERA AEHEERBEL4 & (R
St :119 kgO,/h, N =55 kW) , 7845 2] = R B L 2
& (FEHE A 23 ~ 119 kgO,/h, N =55 kW) IRk
W28 4 (02 500 mm, N =4.0 kW) , /K it $l e

4 4 (0400 mm,N =4.0 kW),
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Tab.2  Effluent quality in 2014 —2015

mw H COD [BODs| SS |NH, -N| TN | TP
Rt/ (mg - L™1)|47.8(11.0[12.0] 7.9 [19.3]1.48
M/ (mg - L™')[ 8.6 [5.3]6.2| 0.2 |4.8|0.1
SEH(E/ (mg - L7')[23.418.5 (8.9 1.2 [15.6/0.54
—%% B ikFEZ/% | 100 | 100 | 100 | 100 | 100 | 88
—2% A SEFE®E/% | 100 |98.5|79.3| 100 |83.3(55.0
SRR/ % [87.6]93.2(91.9| 89.4 |55.8(80.8
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Tab.3  Frequency analysis of influent quality
mg - L7
| COD |BODs | sS NH, -N | TN TP
80% A% | 405 | 187 | 132 37.7 49.2 1 4.73
85% #fiF | 423 | 196 | 136 38.4 49.9 | 4.82
90% i | 438 | 218 | 140 39.7 51.0 | 4.98
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Tab.4 Design influent and effluent quality of upgrading

project mg - L7
WiH | cOD | BOD; | SS | NH;-N | TN | TP
ek | 425 | 200 | 200 40 50 | 5.0
HK 50 10 10 5(8) 15 | 0.5

.67 -



%365 %18

T OE % K H K

www. cnww1985. com

2.2 TZHEARARRI

AR AR FOME R B TN TP SS SE4E FRfa
TEIRF]—Z A bR, 1M TN TP 245 A AL T8 %
B, X B AT H I — 2 A HERChR EREAT 1 it

RN BRI 5. 0L, AT Y TN G faf b
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Tab.5 Review of main design parameters of oxidation ditch

o H W0 i SE PR E SR LA

KI5 B st ]/ h 11.17 >12.5 /N
T5RHE/ (g - L") 4.3 2.0~4.5 W RER
LR fE S/ (kgO, - h™") 261 ~357 >311 Bk
PRAX AR/ m’ 743 >625 i RER

PR IX 5/ m’ 1 600 >2 629 7N
IFRX AR m’ 4 638 >4 556 LIRS
BOD, 75/ (kg - kg 'MLSS - d™") 0.1 0.1~0.2 R EESR
BOD, A/ (kg + m™ - d™") 0.41 0.2~0.7 T ER

TN fafii/ (kg - kg 'MLSS - d ™) 0.064 <0.05 R
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Fig.3  Flow chart of wastewater treatment process after

reconstruction
Ui F A B2 A U b BB ST B 25 1200
m®, 7K 745 B I IR B I #) 13,09 h (3L i R X

1.92 h JREIX 1.19 h B4 X 2.56 h IF41X7.42
h) , {5JeH B 4 500 mg/L, {59t Ry 21.5 d, {57
fifii A 0. 08 kgBOD,/ ( kgMLSS - d), 5 FH 71 fif Hy
0.35 kgBOD,/(m’ - d), TN fifif Jy 0. 042 kgTN/
(kgMLSS - d) {5l ol 50% ~100% |, fid fL il
[m]35% LR 150% ~200% .
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e ST HE KT A SR B R 2 T R IR AL, 2 K IR
fit4e > 2.5 mg/L I, RBEHL A Sh0GH, 24 K R
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Tab.6 Actual influent and effluent quality after reconstruction
5 NH, - N TN TP
K [ K| #EK K| K| K
At/ (mg - L™')| 44.6 | 4.7 | 65.8 |16.8] 6.51 |0.54
/M (mg - L7')| 17.8 0.2 [27.6 [ 7.5 | 2.52 /0.05
SEHE/ (mg - L7')|33.45(1.97|45.6 |13.14.22 |0.27
SRR P 94. 1 70.9 92.4
S LR W NH, — N TN TP EERACR B
o JE A S o ke A v B A AR R R R G, P
TN Z2 K3k 5] 70. 9% , 1M & AT A 55. 8% 5 F- 1
TP R BR k2] 92. 4% , 1 i3 1 M 80. 8% 5 F- 4
NH, — N EBRAIKF] 94. 1% , 1M HiH89. 4% , Ui
B TR G e S8 AV A 5 R SR i RE 15 2 Ak
275 (2018 4F 12 H—2019 4 2 ) By ik
NH, — N . TN TP SE73%& /3 7 h 2. 49 [13.45 0. 31
mg/L, FFkZ=(2018 4£ 8 H—11 H )itk NH, - N,
TN TP S-1473 BE 3 51 1,79 (11, 67 0. 33 mg/L, A
WA R ERCR 5 Z RS W B 2200 (B A
FAIREIRAR . 220 BRI RCR 5 BBk Z= 22 B AN B
B, R PR B T ERBEZ
3.2 ZFHMm
AR TP E TR ATE T AR Btk
R IEAT TIRA ST, 587342 48 BUA BOiE Y ¥ )
T H g TRESE AN 1 141.01 J3o0, SfisKk it T
Bt ol 380 Jo/(m’ - d7"), Hdh W KA RGN
i 9% Ol 485. 91 Ji o, B K i TR BTy 162
g6/ (m? - d7) BRI, 2016 AREHS T BR
F(PAC) #E34 14.25 g/m3 ,2018 4Pk SE il S
HIBRmE I (PAC) ¥EHRE R 13.06 g/m’, F £ 8.4% ,
B AT R AW R A
4 %k
AR LREX AL Gt Carrousel AL T 24T T+
WU BTG AR A S, TR R A - DR - A -

R TR, sl TR BRI . Hod e &
Geiaty RAF, KK R E IR B — 2 A ARifi.

SEH:

(1] FEhE. =X S AIA 15 KT AR BA AR SO FAR
WFFE[D]. PR PR, 2014,
Cheng Zongwang. The Study of the Low Cost Technical
Innovation of Oxidation Ditch Wastewater Treatment Plant
in Three Gorges Reservoir Area [ D ]. Chongqing:
Chongqing University 2014 (in Chinese) .

(2] ZFEF,FEM, MR, F BUIR DKL
Carrousel ALV AN HIZ0 T M T i [V ). KAk
FHHE AR 2014 ,40(10) ;123 - 127.
Li Zhiping,Guo Yumei, Xing Meirong,et al. The analysis
of nitrification of upgrading on a Carrousel oxidation ditch
in Kunming[ J]. Technology of Water Treatment,2014,
40(10) :123 —127(in Chinese).

[3] KRR, XIMS, Bhfte, 5. =% IX Carrousel AL Z
SE K KasAriEeE LT ] T E 45K HEK 2015, 31
(6): 74 -77.
Zhu Jun, Liu Peng, Wei Minhua, et al. Step-feed
renovation and operation control of Carrousel oxidation
ditch in Three Gorges Reservoir Area[ J]. China Water &
Wastewater,2015,31(6) :74 =77 (in Chinese).

(4] SKIE,EAERE. BIE A°/0 T4 0 R B 5 4% 25 i 52
[J]. "PEZKHEK,2000,16(7) 11 - 15.
Zhang Bo, Gao Tingyao. Principle and characteristics of
reversed A’/0 process[ J]. China Water & Wastewater,
2000,16(7) :11 —15(in Chinese).

/| . .

PEZE I il B (1987 — ), 55, IR 10 BHN, L,
AR, N R B g K AR AR BT
T5 KA B KBRS R BAE T A

E - mail: niejf88@ qq. com

W5 B #3:2019 - 08 - 31

[



