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Abstract Bymeans of modeling prediction and a lab-scale experment we tested bio-P ramoval by chanicalP precipiation n the side-stream of
anaerobic digester supematant Both the modeling prediction and the experinental results indicate hat TP i the effluent could be decreased to <10
mg 7! fian > 6 0mg L™!'( in tems of P) at COD/P= 37 5by chen icadP precipitation w ih the side-strean ratio at 30% . At he sme tineg 64%
of he nfluent P bad could be recovered. The verified and calibrated TUD m odel predicted an ost the san e results as those obtained fran the experi ent
Therefore modeling technology & fully capabk of replacing pilotscale experiments n the scaleup of biobgical nutrient ramoval (BNR) processes
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Fig 1 Schematic representation of a bb— scale BCFS process
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Fig 4 Experimental results of he reactors and effluents at different side- strean ratios



11

2279

, COD , 9%
, COD 22mg LY
NH; NO;  PO;

( 3b3e) .,

2000 30% , NHy NO;  R4( / )
( 4b 4c).
,NH, NO; R4
., R4
, R4 (DO
=Q5mg L") ,NH; NO; R4
DO DO

, (DO=0 5~0 8mg L")

(DO=01~0 2mg L") DO .
R4 DO )
4 (D iscusson)
BNR )

4 1 ek o w4 4 sk 1 Al
,  COD/P 315
TN ( 3 2¢),
BmgLl TP
(COD /P2 50) <L Omg L~
megL'( P ) POy

5.0mg L' ( 4d). ,

1

6 0

4 2 AU BRI IR AT 1 BBk B F

BNR

(
)
D) POZ—
( Mg" ca AT ) i
) Mg2+ Caz+
( oo pH 90
POV ( , 2009). ’
P07 16~ 18mg L7 ’
30m n ij
Q5~3meg L '( 5
; 30 .
P07, ,
64% .
43 HEFHEPRZFRRL AT
2 3 4 ,
9% . ,
TUD
BNR ’
., SHARON ANAMMOX
( , 20022 2002b).

( , 2007d).

5 (Conclusbns)



2280 29
cop/p C . 200 —
(COD) COD /P (GIRIE , 28(6): 6—11
Hao X D, WangH Z Quin Y, et al 2002b. A new concept for
wastew ater treament in cities n Europe—— susia nable technobgy for
2) ranoving phosphorus and nitrogen ( first half section) [ J]. Water and
COD/P p COD/P W astw ater Engineering  28(6): 6— 11 ( in Chinese)
=315 , 30 . ... 2002¢ —
TP >60mg L' oo  B(7): 58
<l, Omg R Hao X D, Wang H Z QHnY, et al. 2002¢ A new concept ff)r
wastew ater treament n cities n Europe sust nab ke technobgy for
3) ranoving phosphorus and nitogen( second half section) [ J]. Water
, and W astev ater Engineering 28(7): 5— 8 ( in Chiese)
i 90 , , , 2008a C /P
( POZ_ 8% ~ [J. ,29(11): 3098— 3103
Hao X D, DaiJ HuY § etal 2008a Experiental research of the
0% )’ nfluence of C/P on the BNR systans| J|. EnviommentalScience 29
4) 3070, Tp (11): 3098— 3103 ( in Chinese)
, P . .. 2008h [ P]. ,
64% . , ZL200720127680 9 2008-00-11
5) TUD Hao X D, DaiJ] Qi J J et al 2008 A device for separating shidge

D AREBRHL (1960— ), B, &K, K T ERNR KA
BT A% (TU Delfy B4+ 1. EIF At (WA)% AT 4
W ater ResearchhiZ. £ E#FX 419 : 75 A B A VR A%
BEOR; 5B B FEEA; THEIFEE WEA.

(R eferences):

E lliottA, Mahmood T 2007 Pretreament technologies for advancing
anaewbic digestion of pulp and paper bbtreament residues| J].
WaterRes 19(41): 4273— 4286

GaterellM R, Gay R, Wilson R, et al 2000. An econan ic and
envionm ental evaluation of the opportunites for substiuting
phosphorms recovered fran wastew ater treamentworks i existing UK
fertilzerm arkets[ J|. Environ Technol 21: 1067— 1084

Hao X D, van Loosdrecht M C M. 2006. Modetbased evaliaton of
struvite recovery fram an in \line stripper in a BNR process ( BCFS®)
[J]. WaterSciTech 53(3): 191— 19

s . 2003 —
[J]. ,29( 1): 2024

HaoX D, Gan Y P 2003. A newv hot opic for drainage—— reclh m ing P

fran the process of waste water treament| J|. W ater and W astew ater

Engneering 29(1): 20—24 ( in Chiese)

s , M ark van Loosdrecht 2002a
BCFS?® [ J1. , 28(9): 5—8
HaoX D, WangH 7Z Van LoosdrechtM. 2002a BCFS— a sustainable

process for ramoving nitrogen and phosphoms [ J]. W ater and

5—8 (in Chinese)

W astey ater Engineering  28(9):

and watei]l P]. Ching new practicable patent ZL 2007 2 0127680

9 2008-06-11 ( n Chmese)
s s , . 2009

[P]. s , 200710143257 2 2009

2-11

HaoX D, Dai ] Qu F G etal 2009 A method for chen ically
rechiming phosphorus fran biobgical wastev ater treatment process
[P]. Ching mventon patent 200710143257 2 Made public on
2009-02-11( in Chinese)

s s , . 2007a TUD

A% /O [J]. , 23(5):1—4

Hao X D, Song H W, Hu Y S etal 2007a Smuhte operation
siuation of reverse A2 /O process w ih canbined TUD model[ J].
ChinaW ater& W asteW ater 23(5): 1—4 ( in Chinese)

s , s 2007h
(COD) [J]. , 23(13): 710

Hao X D, SongH W, HuY S etal 2007b. Method of wastewater
characterzation forCOD[ J]. ChinaW ater& W asteW ater 23( 13):
7—10 ( in Chinese)

s , R 2007c TUD

A%/0 [J]. , 23(16): 85—89

Hao X D, SongHW, HuY § etal 2007¢ Dynamically modeling a
reversed A2 /0 Process wih the TUD Model[ J]. China W aler&
W aste Water 23( 16): 85— 89 ( in Chinese)

. 2007d
[]]. , 23(14): 9499
Hao X D, SongHW, HuY S etal 2007d Application of modeling

s s s

technique i troub le-shooting and op erational op tin zation of WW TPs

[J]. ChinaW ater& WasteW aley 23(14): 94—99 ( in Chinese)
Henamann B 2004, Phosphomus recycling i treament plants w ith

bobgical phosphous ramoval [ C]. Intematonal Conference

P roceed ngs on Struvite, Its Role in Phosphorus Recovery and Reuse



11

2281

17— 18 CranfiedUnwersiy, U. K

Ishewood K F. 2000 M ineral fertilzer use and the environment[ A ].
Intemational Fertilizer Industry Associaton  Unied Nations
Environm ent Progranme[ C]. Paris IFA/UNEP, 106

Kurda A, TakiguchiN, Gotanda T, etal 2002 A smplemetod to
release polyphosphate from activated slhidge br phosphoms reuse and
recycling J]. BitechnolB eng 78(2): 333— 338

Kuba T, Mumkiner E van Loosdrecht M C M, etal 1996. A
metabolic model fr bilogical phosphorus ramoval by denitrifying
organiss| J]. Bitechnol Boeng 52(6): 685—695

M umleimer E, Kuba T, van loosdrechtM C M, eial 1997 An
ntegrated m etabolic model for the aewbic and denirifying bilogical
phosphorus ranoval J]. BitechnolBioeng 54 (5): 434—450

Novak J 2007. M nin zing the slhidge disposal volme by maxim zing
m aterial/ energy recovery[ J|. W ater 21(12): 29

Reichert P. 1998 AQUASM 2 O-Canputer Progrm br the
Identification and Smulation of Aquatic Systans[M ]. Sw itzerhnd:
EAWAG, D bendorf

Smoldes G L E 1995a A metbolic model of the bobgical phosphoru s

removal stoichimetry, kmnetics and dynam ic behaviour[ D]. Delft

the Netherlands DelftUniversity of Tedino bgy

SmoldersG L F, van derM eij] van LoosdrechtM CM, etal 1995h
Stru ctured M etabolic model Hr anaembic and aermbic stoich om etry
and kinetics of the bibgical phosphorus ramoval process [ J].
B otechnol Boeng 47(33): 277— 287

van LoosdrechtM CM, Brandse F A, de VriesA C. 1998 Upgrading of
wastew ater tream ent processes br integrated nutrient ramoval—the
BCFS?® process| J]. W ater SciT echnol 37(9): 209—217

van Rensburg P, M usvoto E V, WentzelM C, etal 2003 M odeling
multiple mneral precipiation n anaerbic digester liquor[ J]. Water
Res 37(13): 3087— 3097

van V eldhuzen H M, van Loosdrecht M C M, Heijpnen J J 1993
M odeling biological phosphorus and nitrogen ranoval i a full scale
activated slidge process[ J]. W aterRes 33( 16): 3459— 3468

R . 2002 (4 )M
, 230

WangX F, WeiFS 2002 Analytical and M onitoring M ethod forW ater

and W astevater [ M ].

China 230 ( n Chinese)

Beijing Enviomental Science Press of



