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Abstract;

Research on recovery of PO}~ -P from dissolved sludge solution in the form of slow-released fertilizer

The sewage sludge was treated by cell lysis combined with micro-animal predation for sludge reduc-
tion. The struvite precipitation method was applied on the dissolved sludge solution so as to recover the POI™-P in the
form of slow-released fertilizer (magnesium ammonium phosphate (MAP) ). The effect of pH, Mg/P molar ratio,N/P
molar ratio and reaction time on phosphorus recovery was investigated. A pot experiment was conducted to study the
fertilizer efficiency of slow-released fertilizer on celtuce, The results showed that the optimum operate conditions were
pH 9. 5.molar ratio of Mg : N+ P = 1.8 4,0 1,0 and reacted for 15 min, under these conditions, 93. 0% of
P(O);™-P was recovered [rom dissolved sludge solution (mass concentration of PO]™-P was 50 mg/L). The main com-
ponent of obtained precipitates was MgNH, PQ, = 6H; . The clement analytical techniques were applied to analyse
the obtained precipitates,it was found that the content of N.P and Mg in the precipilates was quite similar 1o the theo-
retical value of those elements in the MAP, while the obtained precipitates contained lower content of heavy metal, so
applied the precipitate as fertilizer was safe. Finally, the precipitate was added into soil to test its fertility on celtuce,
findings of this experimental study clearly confirmed the addition of precipitate significantly promoted the growth of
the test plant,moreover,the fertilizer efficiency of MAP was better than that of commercial fertilizers.

Keywords: dissolved sludge solution; PO} ™ -P recovery; magnesium ammonium phosphate; slow release fertil-

izer; pot plant growth tests
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Table 1  The properties of soil sample

S A H A LR Ear & & HRA

N P /(g ka™") /g kg™ /g kg™ /(g kg™ /(mg « kg™!)
Al 7.7 32.77 1.035 0. 703 16. 08 28.15
GiE B Cu Zn Pb Cd Ni

> /(mg + kg™") /(mg - kg™") /(mg + kg™") /(mg « kg™1) /(mg « kg™!) /(mg + kg™h)
Bl 19,32 17.52 109.9 0. 499 31.77 35.72
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Fig. 2 Effect of molar ratio of N/P on PO}~ -P recovery
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Table 2 Chemical composition of the obtained

MAP and pure MAP %
i B N P Mg
LR TS MAP 4,63 10. 94 8.99
4 MAP 5.71 12. 65 9,79
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*3 EEEREHSWWL"

Table 3 The mass fraction of heavy meals
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As 0,000 2 0. 005

Cd 0.0007 0. 001

Ph — 0. 015

Cr 0.001 4 0.05

Hg — 0.000 5
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Table 4 Celtuce growth under different treatment conditions

ERHT s /cm WEE/% B /g EEE/ % THE/s BEKE/%

1 6.9%0.6 0. 60040.037 0.04940. 002

2 7.11k0. 4 2.90 0.610+0.039 1. 67 0,049%£0, 003 0

3 9,040.5 30.43 1.180+0.071 96. 67 0.073£0. 004 48. 98
4 10.3+0.7 49. 28 1. 660£0. 065 166. 67 0.111+0. 008 126. 53
5 11,5 £0.3 66. 67 2.340£0. 055 290. 00 0.151%0. 007 208. 16
6 12.14+0. 4 75. 36 2.610+0. 060 335.00 0.20540.012 318.38
7 12.4%0.5 79.71 2.810%0. 048 368. 33 0. 260£0. 007 430. 51
8 8.6+0.5 24. 64 0.790+0.038 31.67 0.05940. 002 16.95
9 9.740.4 40.58 1.110+0. 041 85. 00 0. 08740, 003 77.55
10 10.240.6 47.83 1.420+0. 105 136. 67 0.11540. 006 134. 69
11 11.440.4 65.22 1. 7100. 067 185. 00 0. 1450. 007 195.92
12 11.840.4 71.01 2.05040. 091 241. 67 0.17840. 002 263. 27

EHREVHRE T RRERE N SECREE B RBUSREITTR.
.8 .



HEXNERS HEE.TRES | BSAXHKETEE
EZ5. EFALEFE MAPR 3.4.56.74H5 154
M. FERXA%E . HRE. TREMNEZFNAREE
KF, 3.4.5.6.7AHFXRE 1 BHEML. BhEHFE
T 30.43%.49. 28%.66.67% ., 75.36%.79. 71 %
BRE BN T 96.67%.166. 67% .290. 00% .
335.00% .368.33%; FHRE/SBEMT 48.98%.
126.53% .208.16%.,318. 38%.430.61% , i H. .BE
EHCERM. FRM LAY EOREZ ®H.H
Y PRMEEN 200 mg/kg BF, HRPKE &R
#EEAFEE. TR, ZHHE MAP EFERLT
RIRERL, RES B B bR SR mE K

R 4 00 I, 7 NP St M /] B9 5 oL F L 58
B FT1e MAP fRERLEL IR & I B ER 45 % 258 BB AR
MELF, XERAESLRIRTRANZRXEK
MERTE B TREMSBREEA RITHER
M, SRH A EPES NP HFRE; T MAP BB
BE o B A R B 22 , R ROAH ) 8 42 T+ 458, 19 b i A
LTS MAP B9 H R a K E9F T @A

3I g #®

(1) % FPOI™-P 24 50 mg/L W5 EER,
R MAP R0 B4k 2 . pH 9. 5. Mg :
N:P=1.8 :4,0: L0, KA 15 min, MK
T PO -PMYL A2 93. 0%,

(2) @ XRD p#7 TR AW R LB 8
MAP By XRD 7 §F1% 5 4 MAP A 451F 184 18 i 1Y
MRMRXFR, WHERMKLEZGTEEAN MAP i £
BB MgNH, PO, - 6H,0,F & # N.P.Mg
FERABIE., HXBEMAPHESLBENESE
XS EAEERET2N.

(3) BERARLK R, LR B MAP G H
THESEREERIETRENAEK, FERRENE
MERCE MM, SXBAML, TFRNHE.
HEE . THREMNERFYEAEEKFE. BHE NP
AMERRNER T, LRE MAP MAER R
B o B R 4 R A IR 5

S 30

(10 ASHEM, [P —F. HEANE 83 8 ——M 5 A AE BURL R [ T i
)0, Ak ok 2008, 29(1) 1 20-24.

[2] 2m. FEREGIPESHATR>=EEMNWALID] LK.
4 K%, 2004,22-70,

[3] SCHIPPER W J,KLAPWIJK A. Phosphate recycling in the
phosphorus industry [ J ]. Environ. Technol. , 2001, 22 (4).

T RS HMEREBRXBDKSEEMREPPO; -PHAR

1337-1345.

(4] BEERAERF BROKFBEAR MM VRELS. KME
K BT S A7 M IO, 4 MR, 6 5o B 4 5 A 2002,
246-248.

[5] OHLINGER K N, YOUNG T M,SCHROEDER E D. Predic-
ting struvite formation in digestion{J]. Wat, Res. , 1998, 32
(12) :3607-3621.

(6] #ee. ARRTABRIBEHEAIML GbA. 2T iR

#.2007.9-12.
[7] &, EERDAFESIFEIML LR FERLE IR
#1,2000.

[81 YETILMEZSOY K.SAPCI ZENGIN Z. Recovery of ammoni-
um nitrogen from the effluent of UASB treating poultry ma-
nure watewater by MAP precipitation as a slow release fertiliz-
er[]]. Journal of Hazardous Materials, 2009,166(7) : 260-269.

[937 STRATFUL I,SCRIMSHAW M D,1.ESTER ] N. Conditions
influencing the precipitation of magnesivm atumonium phos-
phate[J]. Wat, Res. .2001.35(17);4191-4199.

[10] KATSUURA H. Phosphorus (rom wastewater[J]. Phosphor-

us Potassium.1992.182(¢1) ;358~34.

[11] ER#HF. RAKZ.EW.% 2 F PHREEQC 2 /¥ B Rk B 8
BEMGLTIACKE U LRI WRTE T, BB R e i, 2006, 26
(2):208-213,

[12] LEE ST.WEON S Y.LEE C W, et al. Removal of nitrogen
and phosphate (rom wastewater by addition of bittern[]7.
Chemosphere,2003,51(4) :265-271,

(13 BER,XGER 28,4 MAP &S My M ABREDH
P00, JREERLE 2007, 28(10) : 2224-2229.

(141 BREE. i SEERNCHY 50 002 157 5 4h I LT 1. AR e B 4% 5@ R,
2001(8) ;28

YaiF . P2 B MRIREHE B .2011-02-23)

(E#F 470

[4] LONGE R.MORGAN L G. The potential lor biological effects
of sediment-sorbed contaminants tested in the National Status
and Trends Program. NOAA Technical Memorandum NOS
OMA 52[R_. Seattle: National Oceanic and Atmospheric Ad-
ministration, 1990,

(53 GB17378.5—1998, ¥ LM HLTE 25 5 ¥4 VLR 47 [S).

(6] BREEA RiEE FEABBRSEGAFERIML b5 #
W R AL, 1997,

[7]1 WU G Y. South of the Yangtze River estuary south coast tidal

flat substrate metal pollution and evaluation [J7. Marine Envi-
ronmental Science,1994,13(2);45-51,

[81 1l ) BB MW AT K700 1 A 40 7 AR OB 21 A5
ERBIEMLID. 5% ,2008,25(5);2191-2198.

[97 GAO Jianhua,GAQO Shu, CHENG Yan,et al. Formation of tur-
bidity maxima in the Yalu River estuary,ChinalJ]. Journal of
Coastal Research.2004,43(S1):134-146.

[10) ®WE4.ZFE.FTV.4 BEIT0KEFAERRAYHE
TR A BRI Eh 5 28 LT ], ¥ 254437, 2000, 31
(3):84-93,

CI0T wgalfe, A%, 10 G WS BT | LA E S M X BCRU | T
el 3 A s M K AT LT, MUER ALY, 2008, 87 (5) : 4301
4398.

(12] SE%, THE. PEEER O RRYEREEEESRET
#II]. s EIFFERS,2008,23(5) . 521-525.

G CHEF  (BUHEKEE Y. 2011-01-30)






