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Phosphorus Recovery using a Crystallizer for Sewage Treatment

by Kazuaki SHIMAMURA, Tateki KUROSAWA, & Shojiro WATANABE

A novel phosphorus recovery system, which enables an effective reuse of recovered phosphorus, has been developed for use in
sewage treatment. This system constitutes 5 processes, each matching specific sewage characteristics (sewage constituents, concentra-
tion, flow rate, etc.). Verification tests carried out using 2 processes which make use of the crystallization effect of MAP (Magnesium
Ammonium Phosphate) revealed a phosphorus recovery exceeding 90%. The practicality of these processes can be established from the
fact that the recovered phosphorus can be reused as fertilizer. The other 3 processes which make use of the crystallization effect of
HAP (HydroxyAPatite) were found to significantly reduce the phosphorus concentration (down to a few milligrams). A study is under-
way on using the recovered HAP as a substitute for phosphorus ore. All in all, the 5 processes revealed that they effectively contributed
for prevention of water contamination, as well as for resource recovery.
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Fig. 1 Sewage treatment plant with an anaerobic digester
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Fig. 2 P-recovery process from digested sludge
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Table 1 Treated water quality of P-recovery process from
digested sludge

FEBA FEiB
Run A Run B
Egzygud e s/t 154 2z
PO Hf [mg/L]
LB mg/L
Treated sludge 228 222
ke A1k 9,
U] /w!ﬁuaﬂﬂﬁgi. [%] 852 918
P-crystallization
ok 9,
D AR [%] 912 031
P-recovery

*  P-crystallization=[(PO,-P);, —(PO,P) o, ]/ (PO,P) ;, X 100
%% P-recovery=[(T-P);, —(T-P) oo ]/ (PO,P);, X 100

MBI &R a2 3R L7,

2006 ~ 2008 4E 12 7> F THLFLE 2 m®/h DFEHBEA 7 —
VO FEREABREEE 2 AL B NI Bl L FERE A &
757257, #1168 HI12b7- 5 EiRBRTIE, HiRTO
PO PIREAZEZ Tl ETo72& 2 5, HALGRb O
POP#%154 mg/L (FEBEA), 272 mg/L (FEEB) oW
FTHIEBWTDH, DARMEROBU EERY, KT
O ZANERWTHLI L ZETLELE (1), F72,
EUXL 72 MAP (BE1) ARG T2 o 72 b it
BoOFESEEAROFTEMICIES LT HEZR <,
fERE L CoBMMEDH 5 2 & 2R L7,

ATt AZ, EREOHR (GRBETH%) %&
O Z TR EEL B LB 28 TH 5,
A7 0 v A & BN LR & LG RO BB o iz
BT A LT, WEREMTIETE &h o 72 LHERD
BREEENOMAP A7 — Vi BIfFc& %, 72,
KILFR D ) A BRI ) ABIREIUS S H#k T %,

10-72 01/227

BFH1 {#HbHER2>SEILL 72 MAP
Photo 1 Recovered MAP from digested sludge

(2) HALBERDOBAA B2 SO DA ML 7T+ A (K1
DR)THENE)
HALHIRDBIAK A WA S DY AR, FBHRIELY 2
R % EREMEL TV D, FE 1L, HEROBI &
Db, WHOREALE ZE Lz B kS oRINZ Hig L
T, ¥Y—% (FSERE) 2% LcREEY) 72 5%
L7 ¥ —F3REE ) 727 16T A M 21
WY HEEND 5, WHTO L2 ZR3ITRT, mEE
VT sy kY —FTIE, BEADPOP & NHN, KO
MU= 7 AT A6 LMAPSERT 5. GiBhfE
)7 7 5 ISR TH 72 % MAP 2SS % 2,
MAP I3 EEE 2 <, MAPRZE2SHKICEELTL
F9 LD ARRIME T T 52 EDHEREINTNE Y,
FDD, Y—FT/MEOMREAKL, KEEY T
o RIS 2 NERA L, LB oZEtE Hig
L7z

2002 ~ 2003 4E12 21 T, ALHLE 20 m®/d D gk R ER
B 2 TR SRR E L, ERBREITo72 B

=5 (T A A

Seeder (seed formation tank)

LB YT 25

Fluidized bed reactor

—>
JLBR

Treated water

€— M (OH):

IR A
Filtrate

MAP (D A1)
Recovered MAP

3 v—yzbrakLzkBE) 72 %
Fig. 3 Fluidized bed reactor with seeder
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Table 2 Treated water quality of P-recovey process from

supernatant
Run 1* Run 2%

E‘aijx(f water /L 270 260
H) K (mg/L]

L) mg/L

Treated water 157 17.1

T)tilyi water me/L] 236 230
PO ‘mg/L]

L3 mg/L

Treated water 6.4 6.9
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P-recovery

% Runl: MgClLZfH, Run2 : Mg(OH),% i}
% Runl : Using Mg Cl,, Run2 : Using Mg(OH),
%% Precovery= [(T-P);, —(T-P)y 1/ (T-P);, X 100
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Fig. 4 P-recovery of a sludge reduction system
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Table 3 Treated water quality of P-recovery process of a sludge
reduction system (Data, only for P-recovery process)

K [mg/L] 171
Raw water
T-P
ALK [mg/L] 118
Treated water '
K [mg/L] 153
Raw water
PO,P
ALK [mg/L] 091
Treated water ’
0 AN [%]
93
P-recovery

% P-recovery=[(T-P);, (T-P) o, ]/ (T-P);, X 100
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