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IKEERIK R - B A :503 mg/L,PO, —P: 45 mg/L,
Mg®* .32.4 mg/L,BOD, ;2 925 mg/L,pH.7.56.
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Fig.1 Reaction device of MAP
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Fig.2 Effect of n(P):n(N) on N and P recovery
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Fig.5 Effect of n(Mg):n(N) on pH
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B REE T n(Mg):n(P) =1.5.

AR EBR n(Mg):n(N):n(P) =1.2:1:0.
9 1B Ry B A B R BT 2% 4, 78 ROAT RE K B9 25 5 %
BERJIERERMEBNEM |, RIET &R FEx
WHEKPHRBE — 0 ERCR YR, d
FRE T A4 . |E B #E AT 66.06% , H 7k
HATE 170 mg/L &£ 4, FIYUS K& Kn(BOD;):
n(N):n(P) =95:5:1,pH 7£ 8.5 &4, H Ltk F
FREEEWHRER, LBRERTRABRKHN
VAL BB
2.2 EWKBEANER

BRACERGE pH 76 8 ~9 BB B W L IE
PABEHAEXE HEEGEKPSHHD
BRERTEMBRE NN BLEWR A4
B AHEESARSEARERHERN. KB
RAWMTUIRYEFA, B R TG R
W1gHEF 1 mol/L i HCL B H E A E 100 mL,
BERBpHEA LGB T LRBRRR
B B L BMBOK ' 44T, DLiE YR N, P Mg 9 H
S&ELUN,P,0,,MgO K MK HE , ZBF5R
IR SEANETRA4.1%,P,0, 58
40.77% MgO & 8% 15.85% ,In%# 1 fix.
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Tab.1 Composition of recovered struvite %
BRES — K WNE ZKHE ¥y
N 4.3 3.9 4.1
P,0, 39.95 41.59 40.77
MgO 15.35 16.35 15.85

2.3 MAP ZBITRALH

FEERABRFKESERBEK ARER
BRA FINRNEBENBR KBRS EERATE
BRSHEEHRE, KA Na,PO, - 12H,0 N
BEREANFEZ &, 4 K R et A @95 pH
MER, B TEEAMMER, KABL TRE
SHRNBAEUREATRES TR HETET
SAEAL B 5 B K B Y BT AT 4

BRESEAWAEAR, AT HMEAE, X
MRPSEAMNGEEMER, SBRENESE
B R, R P i H R 2 000 ST/, B
[B1 W 58 3 B2 K Y i 7K - 389 b 3 R A< 44 8 2. 61 I,
m*E 2 fim.

%It 7 Ll Na,HPO, - 12H,0 N B, &
NaOH 8% pH, &b B & Z ¥ B N 2 000 mg/L f &
ket , REEREEREB 95% UL, BB R
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Tab.2 The recovery cost of N,P from swine wastewater

5 H BHM/(m ) RN EB/T
MgCl, - 6H,0(98% ) 400 0.0079 3.16
Na,PO, - 12H,0(99% ) 2 300 0.0095 21.85
5¥%n 2 000 0.0112 -22.4
&1t 2.61

13.4 5o/t ZE% " #£ Ll Na,HPO, - 12H,0 X &%
PR at, f# FH NaOH 175 pH, RA LB EEH 7%,
B LB %% A 20.8 Jo/t. ] W B AR FE AL 1EH BB
REEFERREGREE, Hi T ks EH
B, BIAE TR 35 7 89 % K & 4k
HLOMHETE, AR UK RARE KK
RS EZEAEBANEYLE T, Wi
KA FRER A T B BB

3 &

Ve LA B FB BR = 4 4h 75 5 U8 A g% U =)
WHEHEAKPHER, RN EEHT TS,
BTEEMAP TZPRAB T UERN A&, B
BTETRANGLTRERE HETXITZ
FEAL B 35 B K B B W] AT 4. #E LA RIS 3 R K
FEER, AW EKPRAB LG, X EHT
AT ZAENEGT BETRLEAEL
BEGRKN M BEn(Mg):n(N):n(P) =1.2
1:0.9, 2EKWEHNEKERSBHERE 170
mg/L /24 ,n(BOD;): n(N):n(P) Ry 95:5:1,pH
BRHFESSEL FIRMEEANSTEA4.1%,
P,O, 5 B#40.77% ,MgO & B4 15.85% , 2 —
MRGEEBREENS. BEdHREI S XA 5%
G2 47 LA 0 15 IS {5 15 12 R O o b FEL S 3 B K
KeEWHRAR2.61 TEA.

RIREC B G T K , R J5 4 A 4k 4b 3 01 7
THAFG  BLOTREECEENERAMT, X
KIAT MAP 247 LA, 38 T MAP T ¥
WG R KLE A A TZ Ha] 5.
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A Medium-Scalestudy of Recovery of Nitrogen and
Phosphorus by Struvite Crystallization from Swine Wastewater

WANG Yan, PENG Kai, WANG Ke-ke,

(School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In view of the problems of shortage of carbon source and excess of nitrogen content in traditional ni-
trogen and phosphorus removal, this paper adopts the method of magnesium ammonium phosphate ( MAP)
crystallization to recover a part of N and P to increase the ratio of carbon to nitrogen, which is beneficial for
following biological treatment. The results show that the optimal reaction condition, the molar ratio of n(Mg)
:n(N):n(P) =1.2:1:0.9, was obtained through single factor experiment when choosing MgCl, - 6H,0 Na,
PO, - 12H,0 as magnesium source and phosphorus source. In this condition, the content of N, P,0; and MgO
of the sediment, slow-release organic fertilizer, recovered is 4.1% , 40.77% and 15. 85% , respectively. Af-
ter recovering, the pH of the wastewater is about 8.5, the ratio of n(BOD; Y:n(N):n(P) almost 95:5:1,
the concentration of residual nitrogen and phosphorus approximately 170 mg/L and 20 mg/L, it can be reduced
by with by microorganism treatment.
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