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Fig.1 Flow of denitrifying phosphorus removal and

electrogenesis (DPRE) system
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Table 1 Size and effective volume of each reaction tank

FaALA Gt mmxmmxmm  BAFB/L BRUERL
PH#H PR 4 it 200x200x300 12.0 10.0
WICHL 150x200%500 15.0 12.9
L4, 200%x200x500 20.0 16.4
B — it 150x200x500 15.0 11.7
R 200x200x500 20.0 14.8
2 SITRiiN 200x200x500 20.0 14.0

1.2 XBF ik

IRER A T e B AT TE K, EE 20 A
BHEAT :NaAe (LA COD i) A 93.74~410.81
mg/L, NH,C1( 2L NH,~N 1)} 37.38~41.73 mg/L,
KH,PO,( LA PO =P it) K 8.28~11.26 mg/L, CaCl,
4 0.03 g/L,,MgCl, } 0.025 g/L,, i ILE WK 0.1
ml/L, HH NaAc, NH,Cl Fil KH,PO, 53 BiI4E Jyfik
U8 EIRFIBEIR . SOE TR B 1.30
/L. 1 FeCl; -6H,0,0.13 g/L () MnCl,-4H,0,0.15
g/L. 1) CoCl,-6H,0,10.00 /L i EDTA,0.15 g/L i)
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Fig.2 Removal effect of COD with different mass concentration of organic substance

59.51 mg/L, XTI AY-F-1 K BR A5 51K 82.08%,
86.07%,86.22%,85.21% ., H AT L, ZEAN[RIHE7K 17
fif T, COD By RBRFIFAZ BII s , Bl 7K
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XF N B 25 B #6435 R 83.76% ,85.10% ,8394%
7565%, 417K p(COD)M 100 mg/L 34 % 300 mg/L
B, X G St N R AR IR R /N, #5 B B K Y
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Fig.3 Removal effect of NH,/~N with different mass

concentration of organic substance
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NO,-N /b SFEEAA N NO,-N 1Y R il
B SR AL R AR AR , B8 K Y p (NO,—N) B ik
4 5.66 mg/L, FfiZE K p(COD) T 200,300
mg/L, I PN e AR R e Ao S A A Rt
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Fig.4 Removal effect of NO,—N with different mass concentration of organic substance

B p(NO, =N) 43I = 3.76,4.01 mg/L, 7£ X H F
7K p(COD) T, RGeS T & p(COD) X i bt
FEFN A AL BRI, iK1 p(COD)
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p(NO,=N) B TR, k401t N 1) NO, =N 7 S fil§
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%5351k 67.78% ,83.38%,80.29% ,68.62%, 4
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Fig.5 Removal effect of PO,*~P with different mass concentration of organic substance

HE7K ) p(COD) K 100 mg/L B, PO —P B2 BR%L
RAG 2% K p (PO —P) Hy 3.03 me/L, 3% & A
K, KA WL AR DR S8 B 25 S A o ol T A A
IR, A A A AR AE A ) PHA  PHA RERS ik
A B AR R R e i, (H 2K
p(COD) BT, S A B B R SOR ] FH A AL
DL A ) PHA A BRS80S Be 1 s fb
W2 2] 23R A NO,—N Fl PO P R
RINEAK, Bl K p(COD) T 200,300
mg/L, 7K p (PO ~P) 7 5% 2 1.67,1.96 mg/L,
BERE R G0 H K p (POS—P) A5 i TARERLAE |, 1]
S NATA NO-N 4y, UiATFAJER 32
PR 3 B, ST IAH , BRBEASCRAS BEAR A S5
Al e K B p (PO —P) i 5 L BR800 P 75 U B
SV RS , S B A B B SRS LR SZ B,
A B2 Bl AR 7K T 457 B8 I ) 8 BOUR N AN 58
4, B E p(COD)FETHE 400 me/L B, REGEFR
BERICR A T T %, KW p (POS—P) FHZ 2.90
mg/L, X AT BB A& FH T #E KA p(COD) a7, RECR
22 W WSCR) FH ER A0 190 Tt 8 7 2 R Atk 1) A AL 1
%, AR EY], YA S p (COD) 2t
i, A AL B 2 P SE R MR T Ak , fof Bk

AUt IR SZ AN 2 T TR ER . A
B 5 a8 n] LIE 1, 4 3E KK p(COD) R 200,300
mg/L 5| 7K p(PO—P) 214K, {H7E DPRE %
b, K p(COD) Y3 i 23 15 PR At P Bl
HHEZ B, 24K A p(COD)#id 300 mg/L Ji5,
Ak RN K Y p (COD) , R B R 18 K It
AN B 7K B p(COD) i 300 me/L I, B
S SEEN
24 Fwiigk

ANFE ARG WL WS R, DPRE REE11)
FEHPEREANE 6 Fis

I 6 7] LI i, 7E 4 FhiksK p(COD) R,
DPRE # %t 0 ~F- 3 JF 6 W 43 51 4 0.45,0.52,

0.57,0.59 Vv, ~F¥JH 430 b 0.50,0.58,0.63,
0.66 mA, -3 %% i 45 1 Sk 22.82,30.28,

36.49,39.47 mW/m?, BfiE #E/KE) p(COD)Z i F+
15, T % FL T L) 53R 58 B M i T v X 2 A
R p(COD) FHEFHE ™ B s A= 1 BT R M WSO T /)
EIRY T L | Pl e A KA TS PR
7K p(COD) A2 T+ S50 BH R IR At v 88 v 3
B, R TR E IR E L ST
B, K p(COD) L300 me/L )5 , EF=HI i
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Fig.6 The effect of power generation
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Effect of mass concentration of organic substance on denitrifying

phosphorus removal and electrogenesis system

Zhang Licheng, Zhang Liang
(School of Municipal and Environmental Engineering, Shenyang Jianzhu University, Shenyang 110168, China)

Abstract; To achieve efficient advanced nitrogen and phosphorus removal from wastewater while
simultaneously recovering energy, denitrifying phosphorus removal and electrogenesis (DPRE)
system was constructed to research the influence of mass concentration of organic substance on
nitrogen and phosphorus removal and electricity—generating performance using synthetic domestic
wastewater. The results showed that the influent mass concentration of organic substance had a
minor effect on COD removal but significantly influenced nitrogen and phosphorus removal and
power generation. When the influent COD concentration was 200~300 mg/L, the DPRE system
achieved optimal pollutant removal, with the removal rates of COD, NH,*~N and PO, —P reaching
86.07% ~86.22% , 83.94% ~85.10% and 80.29% ~83.38% , respectively. When the influent COD
concentration was 300~400 mg/L, the system exhibited the best electricity—generating performance,
with an average power density of 36.49~39.47 mW/m>%. When the influent COD concentration was
300 mg/L, the DPRE system could simultaneously obtain high—efficiency removal of nitrogen and
phosphorus and electricity generation.

Keywords: denitrifying phosphorus removal and electrogenesis system; mass concentration of

organic substance; power density
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