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Design and Operation Effect Analysis of Low C/N Ratio Sewage Upgrading
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Abstract; The design capacity of Hanzhong municipal wastewater treatment plant upgrading
project is 10 x 10" m*/d. The original main biological treatment process was DE oxidation ditch. The
effluent water quality requirement in the renovation project was raised from previous first level B to level
A of Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant ( GB 18918 —2002).
The influent of BODs/TN was as low as 1. 6, which was typically low carbon to nitrogen ratio wastewater.
Fully based on the existing facilities, the biochemical treatment was renovated into improved AAO and
fluidized biological carrier process ( FBC/MBBR), and a new advanced treatment facility was built,
which used chemical-assisted phosphorus removal. In the case of no additional carbon source in the whole
year, the actual effluent quality has reached the quasi-IV criteria of Environmental Quality Standards for
Surface Water ( GB 3838 — 2002 ). The technological process, structure design and equipment
configuration of the project was introduced. The commissioning and operation process was analyzed and
summarized.
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Fig. 1 Flow chart of wastewater treatment process before

upgrading
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Tab.1 Design influent and effluent quality of upgrading project
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Fig.2  Flow chart of wastewater treatment process after

upgrading
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Tab.2  Comparison of influent and effluent quality before and
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Fig.3  COD of influent and effluent before upgrading from
Apr. 22 to Dec. 31,2017
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HCIERER/ @

® WG AKAL TS TR AR A LR
IR BTSN A, HVIOR T AR G ) AR P Ak B AR
B G TGN o H LB 75 AT 47 28
TRABIBIEFY , i BRG] [R] 28 A0 (R A R L TS 7K AR 38T
PA s A S H M E.

B3k :
(1] ML, 5, EAm. MR - st A
[J]. spEZKHK,2000,16(2) :29 - 31.
Yuan Linjiang, Peng Dangcong, Wang Zhiying. Biological
nitration  and

nitrogen removal by  short

denitrification[ J ]. China Water & Wastewater,2000, 16
(2):29 —31(in Chinese).

[2] ¥, 5223 Jetten M S M, et al. R4S A AL B LT
PACRRTERIOETE [T ] #vL Al K27 27 41, 1997, 23
(4).409 -413.

Zheng Ping,Feng Xiaoshan,Jetten M S M, et al. Study on

range

substrate conversion characteristics of mixed microbial
culture for anaerobic ammonium oxidation[ J]. Journal of
Zhejiang Agricultural University,1997,23 (4) .409 - 413
(in Chinese).

[3] SCifomg, oes, M, 5. RE - 4R - SA 1L
[l S AR BRBE 2R 5[], PREERR =241k, 2009,
29(9) .1806 - 1812.

Zhi Xiahui, Huang Xia, Li Peng, et al.

aerobic anoxic

Anaerobic —

short cut nitrification coupled with

simultaneous denitrifying phosphorus removal [ J]. Acta
Scientiae Circumstantiae, 2009,29 (9) . 1806 — 1812 (in
Chinese) .

(4] B8R, 20, R, % ARUR KA BT b i
AR SELT ] 47K HEZK ,2000,26(4) 17 -20.
Lii Xiwu, Li Feng,Inamori Yuhei,et al. Study on aerobic

denitrification during the ammonia wastewater treatment

(5]

(6]

(7]

(8]

[J]. Water & Wastewater Engineering, 2000,26 (4 ) :
17 —=20(in Chinese).

BRSE, BUE X E AR, 45 P AR G K AL B —
WA RE 2 B85 ()] P Eg% KK, 2016,
32(2):74 -78.

Qian Liang, He Beiping, Liu Ruidong, et al. Summary of
experience in upgrading and reconstruction of first stage
project of Xi’ an Fourth WWTP [ J]. China Water &
Wastewater,2016,32(2) :74 =78 (in Chinese).

EHE A, B, % SF - A/ O—BUARRBE T
SR SRR IM]. dbat: d E S Tl R,
2009.

Wang Hongchen, Zhou Jun, Wang Jiawei, et al. 5F — A*/
O—-Practice and Exploration of Nitrogen and Phosphorus
Removal Process [ M ].
Building Press,2009 (in Chinese) .

FEUETE, XTI, SRALE A Bardenpho L Z i IR AN
BN B e E [T ] I 45 K 4K, 2015, 31
(12) .22 -24.

Cui Hongsheng, Liu Shide.

Beijing: China Architecture &

Determination of carbon
source addition position and internal reflux ratio in
Bardenpho process for enhanced denitrification [ J ].
China Water & Wastewater,2015,31 (12):22 - 24 (in
Chinese) .

Jetten M S, Strous M, van K T, et al. The anaerobic

oxidation of ammonium [ J]. FEMS Microbiol Review,

1998,22(5) :421 —437.

N el
EFEE N e (1983 — )5, LRSI, WL, &
TR, FEMTFETT [0 R TG KA R
E - mail: qianliang1225@ 163. com
I fE B HA:2019 - 02 - 26



