%38 A #1344 tOE 2 K HE K Vol. 38 No. 13
2022 %7 A CHINA WATER & WASTEWATER Jul. 2022

DOI:10. 19853/j. zgjsps. 1000-4602. 2022. 13. 017

BHUF L ZANEEERBINREIRSX

BmeAe, FEEC, K ORT, R OR, AKX, TNV
(1. ERAKRF ZMBERASFREHFHRELLEET, F/& 400045; 2. TRKF Rk
BZEAFBRKREMIT TS, FIR 4000455 3. F B TR ARG bR ERA R
2a], wl RAR 610081)

B OE. & T 2SR FRLRRE AR, AR BE R R AT AT PR IR T iZ A
Yo 3 R A @ R 5 K COD TP NH,-N . TN 8§ e 2R, 5 # 5K H12 G 0 18] (HRT) & W #3232 4%
BLEG Hrh, R AR, EVARREASAMMBIEAIEAT cm MAKZFH 6 5F HRT 4 6 h 4§ 14
T, ®A4L$ T E 3 COD. TP NH,-N & TN #) % % & 5 3] 4 65.9%.79.9% .8.1% #= 6.8%, £ ¥ £ /K
COD TP it B (3RAL 1T R A FL T 75 e i He 3 AR £ ) (GB 18918—2002) — 2% A A7 e, HL /R TP IR B +T
i LA RIR B AR AR E R (<03 mg/L) 2 BLR AR RI AL, % HRT % 20 h.NaCl#% 42& 4 3 000
mg/L B, 3F NH,—N TN #) &tk 5 5 5148 I+ £ 48.5% .45.2% , 42475 K ik 2| HEZ A7, ZBALF T LA
IR WUy Fo Bl B AR P, T B R @A A A — AL,

XEIE: wFIE; BLRMREE; RL@RFK; AR

FESZES: TU992  XEFRIRAS: A XEHS: 1000 -4602(2022)13 - 0105 - 06

Electrochemical Process for Treatment of Agricultural Non-point Source
Sewage in Dianchi Basin
ZENG Xiao-lan'?,  YIN Jia-hao'?, CHEN Liang'?, ZHANG Yu’, LIU Chang-xing’,
DING Wen-chuan'?

(1. Key Laboratory of the Three Gorges Reservoir Region’s Eco-Environment <Ministry of Education>,
Chongqing University, Chongqing 400045, China; 2. The National Centre for International
Research of Low-carbon and Green Buildings, Chongqing University , Chongqging 400045, China;

3. Southwest Municipal Engineering Design & Research Institute, Chengdu 610081, China)

Abstract: A set of electrochemical nitrogen and phosphorus removal system was designed, and a
pilot-scale device was built in a wastewater purification plant in Dianchi basin. The removal of COD, TP,
NH;—N and TN from agricultural non-point source sewage was discussed, and the effects of hydraulic
retention time (HRT) and electrolyte on enhanced nitrogen removal were investigated. Under the following
conditions: current intensity of 5 A, plate spacing of 7 ¢m, plate number of 6 pairs and HRT of 6 h, the
removal efficiencies of COD, TP, NH,—N and TN were 65.9%, 79.9%, 8.1% and 6.8%, respectively.
Among them, the COD and TP in effluent met the first level A criteria specified in the Discharge Standard
of Pollutants for Municipal Wastewater Treatment Plant (GB 18918-2002), and the TP in effluent even
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met the requirements of phosphorus discharge in Dianchi basin (less than 0.3 mg/L). However, the

denitrification performance was poor. When HRT and NaCl dosage were 20 h and 3 000 mg/L, the

removal efficiencies of NH,~N and TN were increased to 48.5% and 45.2%, respectively, but they still

failed to meet the discharge standard. The electrochemical process had an excellent performance in the

removal of organic matter and phosphorus. However, the nitrogen removal needs to be further optimized.
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Fig.1 Schematic diagram of electrochemical process
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Fig.2 Variation of COD concentration in the second- and

third-stage reactors
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Fig.3 Variation of TP concentration in the second- and

10 12

third-stage reactors

H P 3R], B L R N A R TP Y R BR AR
RE . Hrh B iidsh, KOV 2. 5 h X TP
1Y 22 BR 335 63. 7%, MU H 7K TP R B2 AT 3k 31 (kB
15 KA BTG Gy HE PR 1E ) (GB 18918—2002) —
P AFRIE ; R 3. 5 hBF TP £ 5%k 3 84. 5%, K
TPV BEAF A 2 M i 9 H2 A5 225K (<0. 3 mg/L) o 48
5 G N AR RS  BIES =G SO #s K TP R B
9°0. 13~0. 38 mg/L, ¥J{H H 0. 23 mg/L, 1Mi 75 45 = 2%
J 0 e v S B TP VR B2 ST IS B a3 X AT g T
15K G 58 — R WA Ab PR IS R LU TE BT g, B
T TR v A R T e R P R B — R
AR A 93 BRI 8 A 250 7E B4 A B Rl 422 S AR Y
[T, 25 T RE AR AR v (R B 4 pH R AIG, DL (1), A
T3 S5O PR e B PO DO VE AR e IR B e A 1, 3
i TPV EE Lo, WLXi(2)~(4).

40H—>0,+2H,0+4e” (1)
NH,*+H,PO, +Mg*+6H,0—>
MgNH,PO,-6H,0 | +2H* (2)

- 107 -



%384 H 131

vOE 2 K HE K

www. cnww1985. com

NH, +HPO,> +Mg**+6H,0—>
MgNH,PO,-6H,0 | +H* (3)
NH,+P0," +Mg*+6H,0—>MgNH,PO,-6H,0 |
(4)
BEXFZ R R, etk v 2 A B A AR R FH
TCUE FH I R B v IR 1 =X DA A SR = 90
N7 5 B BTV 2, BIPRS00 N 25 RS i UL
VE 1 h(ffi S W2 [R1EK 1 h) , I3 bR KRR 2% DB 77 19 3
o stk | K TP B9 4E 550 R 0.23.0. 44
mg/L, BEAT R R 91. 3% ; stk J gk | HE 7K TP (¥4
43314 0. 21,0. 28 mg/L, AT H 28 33, 3%, LA
TP EBRHR I 79. 9% RIAL 5 = H I K bk
BT HE B B AIR, 2 BH S RS SR (3 . &S SR AR
ST B SR AR AL B S K TP e T ) 32
TR PR DTTE Y sk b i .
2.3 BAZEIZXNH-NHERIR
B SRR E R N A NHL,-N IR AR b
Wi 4 FR .

30 100
90
80
70
60
50
40
30
20
10

B NH,-N

] - 4323
55 NH,-N 3%

20

15

LBRE %

NH,-N/(mg-L™")

0 2

4 6 8
t/h

B4 S SHELER R H NH-NRERTE L
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and third-stage reactors
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