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W OB S THRERB KRB RS LS 2 H (MgNH,PO, - 6H,0) & 2 B g 8% 9 B w1, Fi F AN BB H pL BRI
AR AR . SREY RIGS KRR K E N 200 o/ min, KB FTE ¥ 180 min, JT1E FE 4 60 min
A TER, EXTMAEMEHOERT, 2HAE, SREKEE pH HFA N, BEEREUERG LR ITRE;
% PO;” PIHAHEH 4.00 mmol/L B, B8 90% LA L#) PO}~ £ ABEBIETE 20 15 D B /K o8 W o UL T3k, (B
W RBKER A Mg?* WIKER R P 5.00 mmol/L A 8 C2* 5 PO}~ %4, 8 PO™ .Mg?* 1 NH;
B B e 3 M FRESEA RETHAETRIEQ: 1), MUSKARAE RGBSR S ; 4158 5K E
#FE pH H% 10.0~10.5 & F T RIS, S2EREE; 15 R EKE R ERE, Mg B WY R &K ER
15, AN & 3 A = B R,
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5 2A (MAP) X R AK & BB & B (MgNH,PO, - 6H,0), 5 T M, A FRER R, Mt &
BEX 1.7 8%AH MZ* PO} fI NHy BRSLETBHERTR. LEAERNSRNHFER R
Mg?* + NH{ + PO; ™ + 6H,0—~MgNH, PO, 6H,0 ¥
Mg?* + NH{ + HPOZ ™ + 6H,0—~MgNH,PO,-6H,0{ +H"*
Mg?* + NH{ + H,PO; + 6H,0—~MgNH,PO,-6H,0 ¥ +2H*
SRARRMEREEZHRSEMNE BE pH EM Ca2* HHE F0 % w1 ; Battistoni %4
A8 X VR K BT B RRILE R, B FISRBKER AT E S Co, A EM AR, &M pH E S
I % B B A B R FH, T POS ¥ B T & RO BB 5 Stratful 4505} 38 53 AR KR8 & B, pH 72 8.5 WA
EAEEASEAHEREY; ERRE B LSRR ER PR BB AR ERTEEERA,
Y RYERE R A BN pHE N 9.30~9.40, AR LA B E pHE K BEX G —EWHER T, BREK
BRI RERER R B, AR T B8 Rl
BREFET R BZE Mg NH) # PO}~ ¥IEGHK B B EOAS NHY 2 Ca?* 056K 1 S 19 3%
BEWHRT), AXHEETRMAEMAFEGREKERSERBERHKEELERL, REXRAR
HABHR 8, KKFRT E—ERBREZMTH PO}~ M PR B K& pH {8 ik B 4928 b3t L 5 2%
A BB .
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®1 FRBAKEEKKER
Table 1 Quality of sludge dewatering filtrate
pH & MWE/NTU  c(PO;™)/(mmol'L™")  ¢(Mg?*)/(mmol'L™!) ¢(NHy)/(mmol:L™") ¢(Ca?*)/(mmol-L™1)
7.26~7.65 71.83—183.3 0.87~1.49 1.03~2.77 15.13~31.97 2.33~3.31

1.2 (ERE5RMFEE

K ZR4—6 BINBEB AR S A MR R V88 ; pH EH M E £ Waterproof pHTestr 10BNC
H pH ;M E A9 E K URB 350 IR BIfE# R M5 X ; TP s R I iy - R AR B YL B ;Mg2t I
Ca®* AU BE 2 K R TR Y6 35 s NH Y B9k I & R A KM e e

1.3 RBFE
ERMAEMAFRPERLT, HSREKERFETT BRRBRR, UEEREESRATIEER.
ZiE, FAMA MgSO,-6H,0,NH,Cl.KH,PO,.CaCl, .NaOH 2 & L 15 i i 7 e st 28 IS IR e K 28 o b iy

Mg®" \NH{ \PO;~ B Ca®* ¥IHGH B \pH 2k i B, DA% 515 IR LK s K RAE L33 S8 G A RAT R Wi .
FEHE B8R 25 1 3% 6 BE % B 200 r/min, B FTEFEX 180 min, U1 i€ FiBt X 60 min.

1.4 S#RERBRFMH

4B P. Battistoni 2% API% 5 AR E X, W PO} Mg?* (Ca®* Fil NHY &[5 Wi o B 1 ] e &

EXH

CEi = it T CMA

7at = (o~ cma)/ g X 100%
AH, cgy ¥ PO} Mg+ \Ca’* B NH, BB ; gy ¥ POF ™ Mg?* .Ca®* 8 NHY BIEIE; e b
BRI 5 B K W P PO \Mg?* \Ca®* B NHS BRI IRIKIE; cp N R ILIE /5 15 38 B K B8 R
PO}~ \Mg?* \Ca** 8 NH; BIRWE. PO}~ Mg # NH** ¢ Bl W3R 80 %, (5] it [E1 i ok JF H R ol 3 Fh g
FESEARKPHLETRI(1:1:1), W PO}” B54RSEFRE, USHAEABEKBENHRER
ﬂ[ﬂ_

2 ABRERS5IHR

2.1 BARHEHLE
SIRH K E R IBE K 26.0 T, Bt x5 MR KE B KR LW ME 2 iR, S EEREH A
Wik, SRR KIEM A pH R b B E RN 78, 1 PO~ IEBARBARY.
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Table 2 Effect of stirring time on the quality of the sludge dewatering filtrate

146 18]/ min pH 1 ME/NTU (PO} )/ (mmol-L™")  ¢(NH{)/(mmol-L™!)
0.0 7.65 71.83 0.87 31.97
30.0 7.81 98.50 0.85 30.81
1 60.0 7.88 149.23 0.86 31.97
90.0 7.95 144.03 0.81 31.97
150.0 8.06 155.73 0.88 32.16

180.0 8.10 150.17 .86 32.97
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EGRB KBRS NH; - NHY 1 CO,-CO}” BAEMALLMERPH pHIE. “EFN
26.0°C.pH{EHX 7.60~8.10 B, AP RH 2% ~6% B NH, BREED. EREN NH** RikM
NH; FE3H5& H ISR KBl A 8% 2 b NH, WERSRE. B4, 5REEKE®P pH EHHF
Wi FRi5% NH; - NH) @ RGHERAK, TEEZD CO,- COi~ ErhZ4AMIER. SRBAKERE
%115 W R B Ak LA BB R Y FE a8 S B AR B b BRI R CO, 9 EARR . CO, A EFE R E L 5F
$730% ~40%, HEZSHRE 0.035% 4. Bob, SR KBREFHGIBPHLSERBEH TR
L B =4 CO,. ERAEEEMBHITRPYEH COj- RBiH CO, F L& i 15 J K MEH, bt
R pH EHEE R MO ERT AN . R, SRR KERPERSEH CO, AR, Hit
pH 18 £ F+ 3 ERWT R/ .

GRS AR RAERT A ABROEE, XTTEZE K 200 «/min B8 85 =4 KR H
REERAE/SSREKERFHREDRANEERE, At SRREGHFITHRNZER.

2.2 Mg #1 PO} MiREM S RO K HFm

FETS IR K o8 W iR B S 23.0 T, MR BE M 163.80NTU, Ca2* \NHy WI#I M B4 70 3.31.15.69
mmol/L, % pH {4 10.0 &, 2 (b2 B LT M?* #1 PO}~ MMIERIRIESIEM Mg (PO}~ .Ca®*
M NH; A9 EBOREEME 1 R, B Ca** #h, Mg?* (PO}~ #1 NH & Bl ik B Ktk L35 Mg?* I
PO}” IR KT B . 7 M F1 PO}~ #IRAYRIE 3% 6.00 mmol/L B, Mg?* \PO}~ il NHS 9
ook BE 25 P B B 1, B4 5128 5.30.5.78 #1 4.59 mmol/L.

Ca’* BIOR BERI L B ¥48 55 Mg?* (PO}~ il NHY MBS L@ %4 X, BRBE Mg?* M1 PO}~ AR FE
FMRTTR/D. FERBRGET, MK ERNH AN Mg?* [ Ca?* 3 PO}~ 1 OH™ =T B BB FF{E
A, AT H T Ca®* B9 [E K.

2.3 Mg VIIERENEHOHEHE N

FES R AKEIEE % 22.0 T, M B % 98.44NTU, Ca®* . NHS PO}~ ¥ 46 2K BE 4 B 3% 2.51,
15.85.4.00 mmol/L, ¥1# pH {5 % 10.0 B, M?* ¥ E A Mg?* \PO; ™ .Ca®* FI NH, Bl ic 3k FE B
EwmE 2 R, E MZ T WIS R E KT 4.00 mmol/L B %IR58 &, Mg?* B B IR BEH I 4.00 mmol/L
R AT, 3+ B7E 4.50 #1 5.00 mmol/L 8 B #&:53 PO}~ &9 E Wk .

(PO )y —-c(Ca?),,,, = cPOD )y o c(Mg™)

= 6 + o~ 4, + +
Ry R
< 5 Tl .é y
€ € 351
£, i
= 3 ; 2.5'.
= E
T 2 i L = T 15 - . )
4.0 4.5 5.0 55 6.0 4.0 4.5 5.0 5.5 6.0
(PO} 8k Mg,/ (mmol-L") o(Mg?) s/ (mmol -L™)
1 Mg PO}” MY R EKEX Mg PO, B2 M WHREM M@ PO,
Ca** f1 NH; BIKEURH W Ca®* fI NH; B RAEW
Fig.1 Effect of initial Mg?* and PO}~ concentration on the Fig.2 Effect of initial Mg?* molar concentration on the
recovery rate of Mg?* \PO} ™ \Ca®* and NH; recovery rate of Mg?* \PO} ™ .Ca’* and NH;

A2 A B, M2 MR E R RETR S, % Ca2* M NH, $IEBOR BN EH B MBER.
Mg WGk R AT K, —FE R T PO}~ 5 NH, #1 Mg?* WRE M T AR Ik 3L, (8 F £ PO~
BT EHC2 H4, BEE LM PO HILYSEA ;RN BT Mg MK REH K, tiEd Mg2*
5 OH WRiE4E &£, NIl PO, $1b0 PO S4B /D, BRZAHLE NH, Bk & R L.
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2.4 pHEMSEGKHENE®

ESTRBKE R R BE % 22.0 C, i ¥ % 181.10NTU, Ca** .NH, PO}~ #3144 ¥ & 2 514 2.33.
15.13.4.00 mmol/L, Mg?* ¥ {4 ¥ ¥ % 5.00 mmol/L B, K N i B AR pH 3 Mg?* .PO; ™ .Ca®* fl
NH; #BIWOR A 3 BiR, Mg 1 NH; Bk B 7E pH {29 10.0 1 10.5 B8R R A . X0
ERMT - HSERARAERBTRERRTAE TRERRNERY, MEBE pH ENRE, %R
SR RERAN, B, FE—A93E £ R A RE pH H10.

BREPHENDT 10.0 M pHEKTF 0.5 EENABAHNTERSXAUE AR TRER K
PO;” REFHE LB LH Mg M Ca®* WL T ¥, Fridk PO}~ MEIKERTE pHEH 9.0~11.0 1%
RESHBARKT 92.0% A EEK,

2.5 ¥sEhER S AH KRR

VB KIEWRE X 26.0 T, Ca?* \NH, (PO}~ MIFI #5514 2.77.18.02.4.00 mmol/L,
Mg?* BI5GB R 5.00 mmol/L, pH % 10.0 B, ISR BKIER A F R E X Mg?* \PO; ™ .Ca?* #1 NH; #
B ek B i 4 BT, IR K R A9 AR PO .Ca?* I NH, 89 Rk EEX WA K, B3]
BT Mg BBKEMNBETRE. FEX—ARMFETAER . ISREKER P EN ™ E EER b BE
B S|RA, mEREURAG R KERPREBNRE. XE RSN —8 0 R iRk, BiE
MBESMERBKEEPHENERT, flw M I C2 , H FERBHRSITMESE—R. 4
Mg?* I Ca?* B B P REH G, BB EUBRAR TR R EW . & Bk, 158 3K 18 i i
BEBEMFLERIE.

5.5 =—c(PO}" ),,M-—c(Mgz ‘)M&

-"7‘ == c(NH)ypy =+ c(Ca?),,, 11

° 451 3

E — . £

E 351 \ﬁ £

g 25 ¢———_‘ g .

Eiz’ 1 1 A 1 J %

S 13695 100 105 110

pH
3 pH{EX Mg* PO} .Ca?* &l M4 MEX MZ* PO} .Ca?* fil NHS #
NH; M ERBR LW B) &3 :50-7. ]
Fig.3 Effect of pH value on the recovery rate of Fig.4 Effect of turbidity on the recovery molar concentation
Mg?* PO}~ .Ca?* and NH; of Mg?* \PO} ™ .Ca** and NH;

3 i

1) BAERAEESREKERY pHEF —EBEAE, ERRUERSEATIE.

2) M@ #l POY~ WM E ST R R e, Mg®* (PO}~ M NH, BB BERE 2 3%, {8 Ca?*
A (5] e ok B 0 7 L

3) Mg?* ¥l YK R 5.00 mmol/L BF, PO~ &Y ENC R AP 90% KA L, fEIIH Ca?* 5 PO}~ H94%
B ATEERMNIEARE.

4) pH % 10.0~10.5 B, Mg?* PO}~ #1 NH; #IBRIWREBIF, SO REGEE.

5) HIRBKEREERIKBRAR FORATUE.
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Influence of Sludge Dewatering Filtrate Components on
Phosphorus Recovery in Form of Struvite

ZHANG Jie, WANG Yin-zhong, CAQO Xiang-sheng, MENG Xue-zheng
(Key Laboratory of Beijing for Water Quality Science and Water Environment Restoration Engineering,
College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100022, China)

Abstract: Effects of the constitutes of sludge dewatering filtrate on phosphorus recovery in form of struvite
(MgNH4PQO,:6H,0) were studied by using batch stirring reactors. The results showed that with keeping
stirring speed at 200 rpm, stirring time at 180 min and precipitation time at 60 min in all experiments, pH of
sludge dewatering filtrate rose after stirring without reagent addition; however, it was not enough to form
struvite. When the concentration of PO}~ was at 4.00 mmol/L, more than 90% of the PO}~ was recovered.
But only the initial concentration of Mg?" in sludge dewatering filtrate exceeded above 5.00 mmol/L, the
reaction between Ca?* and PO}~ was inhibited distinctly and the ratio of the recovery molar concentration of
PO} ™ \Mg?* and NH{ could nearly reach 1:1:1. which means that the most quantity struvite were formed.
When pH ranged from 10.0 to 10.5, the most quantity of struvite formed. Turbidity of sludge dewatering

filtrate had negative effect on the recovery of Mg?* and struvite formation.

Key words: phosphorus; recovery; crystallization; anaerobic digestion; dewatering water; quality
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