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Phosphorus recovery techniques and their applications in wastewater treatment

JIA Yong-zhi' > LU Xi-wu'
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Department of Jiangsu Province Nanjing 210029  China

Abstract Research and applications of the phosphorus recovery techniques at home and abroad were reviewed. The
supernate of sludge dewatering which has abundant phosphorus the digested liquid of anaerobic sludge and other
wastewater of phosphorus are the main sources of phosphorus and the struvite and calcium phosphate sedimentation are
the main recovery matters. The phosphorus recovery techniques such as sedimentation crystallization electrodialysis

ion exchange were presented. The study on struvite and calcium phosphate which has been applied extensively is
thorough as compared with studies on other sedimentation methods. The phosphorus recovery techniques in wastewater
treatment in China were prospected. The quantity of phosphorus in wastewater in 2005 corresponds to 42.7% of the total
phosphorus output in 2000 so it is potential to recover phosphorus from wastewater with environmental and ecological

benefits in China.

Key words wastewater treatment phosphorus circulation phosphorus recovery review

2.5%
2050 1t

100 2010 75%

1975— E-mail jiayz@ jswater. gov. cn

59 -



90 %

1998

2.1

100 mg/L

60 -

45 6
7
Treviso
C02 pH
Shimane 4.5 vd
Hiagari 1
70%
Thames Water Slough
7m’/h 2002 80%
B
2004
Edam

A%/0 UCT SBR VIP

10

mg/L

MgNH,PO; 6H,0

P,05 58%
1L 0.023 g
2.5%x 1078

MAP
0°C

Mg®* + PO}~ + NH,* + 6H,0—>MgNH,PO; 6H,0 ¥

90%
2.2

MZ* PO~ 1.3:1 13 CO, pH
1
pH NaOH
MgCl, MAP
MAP
FT S 7 T
i~ |0 g o R — ik
[o3 Q o) ooo
. °l o = NaOH
PN 5 o0 o . MeCl,
w0 |e° o§_£,>9 ML i
KBAHERHL | o2 ° )
o0 o © B§/ (‘%%
050
MAP L
1 MAP
pH
10C3,2+ +2OH_ ‘|'6P043‘_4> Caw OH 2 PO4 6 ¢ PKq%9O
AP* + PO~ —AIPO, ¥ PK ~23
Fe** + P03~ —>FePO, v PK ~21
pH 9 pH
11
Ca’* OH- PO;-
Ca OH 2



HPOZ~ PO;-

Ca®* PO~ OH-

Ca]() OH 2 PO4 6

Calo OH 2 PO4 6 “ K

2.3

Ca2+

105 ~ 132 /m’ 0.4~
0.8 /m 17
2.4
2.5 mgP/L
95 %
18
pH 2.0
pH 4.0
19 90%
3
5245 ¥
3 ~6mg/L 4.5mg/L
23.6
2/3
70.8 t
P,0s 17 %

954 ¢
2000 511
2231.8 2 2000
42.7%
22
75% 3% ~3.8%

12% ~ 48%
4
1 . M .

2000 251-252.

2 STEEN 1. Phosphorus availability in the 21st century

management of a non-renewable resource J . Phosphorus &

Potassium 1998 217 25-31.

61 -



2001.

4 . E—
J. 2003 29 1 20-24.
5 . I
2005 12 1 29-32.

6

J . 2005 23 3 78-80.
7

J . 2006 31 4

110-112.

8 RAFFAELLA B MARCHE P. Phosphorus recovery trials at
Treviso. EB/OL . 2004-6 . http //www. nhm. ac. uk/
research-curation/ projects/ phosphate-recovery/ Treviso2003 .
pdf.

9 UENO Y. Three years operating experience selling recovered
struvite from full-scale plants C //CD Papers of the Second
International Conference on the Recovery of Phosphorus from
Sewage and Animal Wastes 2001 39 14.

10  NAWAMURA Y. Pilot plant using seawater as a magnesium
source for strutive precipitation C //CD Papers of the Second
International Conference on the Recovery of Phosphorus from
Sewage and Animal Wastes 2001 39.

11 JASMIN J. Slough sewage treatment works-UK potential for
struvite recovery C //the Second International Conference on
the Recovery of Phosphorus from Sewage and Animal Wastes
CEFIC CEEP.SCOPE Newsletter4]l 2001 6-7.

12 BATTISTONI P PAVAN P PRISCIANDARO M et al.
Struvite crystallization —affeasible and reliable way to fix

phosphorus in anaerobic supernatants J . Wat Res 2000 34

14

15

16

17

18

19

20

21

22

11 3033-3041.
JAERA' 'Y CLARKB T A PEARCEB P et al. Potential
phosphorus recovery by struvite formation J . Wat Res 2002
36 1834-1842.

. M.

1987.

J. 2003 33 5 664-
667.
crss

1983 58
EPA. Design Manual Phosphorus removal R . EPA

Technology EPA/625/1-87/001 1987.
SENGUPTA A. Ultimate removal and recovery of phosphate
with a new class of polymeric sorbentts C //CD papers of the
Second International ~Conference on the Recovery of
Phosphorus from Sewage and Animal Wastes 2001.
TAKAHASHI M KATO S SHIMA H et al. Technology for
recovering phosphorus from incinerated wastewater treatment
sludge J . Chemosphere 2001 44 23-29.

.2005 R .

2006.

2003 12 4 49.
JEANMAIRE N EVAQNS T. Refixation of phosphates
released during bio-P sludge handling as struvite of aluminum
phosphate J .Environ Tech 2001 22 11 1355-1361.
2006-03-12

58

17 SONGM Y JIANG QT XU Y et al. AhR-active compounds
in sediments of the Haihe and Dagu Rivers China J .
Chemosphere 2006 63 1222-1230.

18 SONG MaoY YAN Xu JIANG Qin-ting et al. Measurement of
estrogenic activity in sediments from Haihe and Dagu River
China J . Environment International 2006 32 676-681.

19 YUAN C JIANG G LIANG L et al. Sequential extraction of
some heavy metals in Haihe River Sediments People’ s
Republic of China J . Bull Environ Contam Toxicol 2004

73 59-66.

20 WANG Ya-wei YUAN Chung-ang JIN Xin-long et al.
Application of chemometrics methods for the estimation of
heavy metals contamination in river sediments J . Journal of
Environmental Sciences 2005 4 540-544.

21  SHI Jian-bo LIANG Li-na JIANG Gui-bin et al. The

62 -

22

23

24

25

26

27

speciation and bioavailability of mercury in sediments of Haihe

River China J . Environment international 2005 31 357-
365.
J . 2005 23 2 62-64.
J . 1998 11 1 48-51.
D .
2004.
J .
1998 15 4 192.
J. 1996 15 1 29-31.
J . 1998 11 4 33-35.
2006-12-16





