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Simultaneous Recovery of Ammonium, Phosphorus, and
Potassium from Swine Wastewater by Batch Reactor

Yutaka DOTE, Tomoo SEKITO

Abstract

The purpose of this study was to clarify the effects of a mixing intensity on the quality of treated water and the
recovery of fertilizers when N, P, and K were simultaneously recovered from swine wastewater at high pH using a
batch recovery system. Experiments were performed using a batch reactor. A sedimentation velocity was almost
constant at a mixing intensity from 20 to 70 sec ', but the sedimentation velocity decreased at a mixing intensity over
70 sec . The maximu of SS concentration as small as 120 mg/L indifated that the solid-liquid separation was sufficient.
At a mixing intensity of 31 sec "' or less, the total concentrations of P and N in the treated water satisfied the Effluent
Standars. The N, K, and P contents of the air-dried product satisfied the minimum required for mixed animal excrement
complex fertilizer. The recovery rate of N as fertilizer increased but recovery rate of K as fertilizer decreased with
increase in mixing intensity. The average recovery of the sum of N and K was maximum (92%) at a mixing intensity
of 31 sec”'. The recovery rate of P as fertilizer was 100% at any mixing intensity. From the viewpoints of both water
treatment and resource recovery, the optimum mixing intensity was 31 sec™.
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R P OEY & U THEEL T, ERWEES 220
EEZLND CLITIZERENEFECTHFEL TV, Na
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b) Na, CI
B 10. LEMOaRE (O P, O:N, A K,
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13K 3 EIDS B CIAE L Tz,

AR DEKRIL 36%~38% CdhoTo, F T IAIL
D wet R—ATOREHEELRT, 2 COILFHR CHIPR
BIZEbd | BE—ED0FRaETH-Z, N, P, KDER
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F 8 ICAEMD wet R— A TO Y RIEEH EZ 7T,
BEHED 90~100%90 7 BB A ETh o7z, £ 9 ITHE
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L TROE, ATOXRRTHRPBEICL2HETIR OGN
72drodz, No Py K, Mg l2DWT, BB 7 IS H BT
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W CITIERO 7 7EME & L THEL T, C1 OIERRD
VAR REIEEARELILVNEL, €l DIFEALR
AR R TARIENE S L CTHIEL TV, Na lZ20nW T, IF
BRD 7 ¥t L LT 2% & F TV 228, Kangnig & 13K
R D Na/K(FBVER) 728 2.1 K0 H k&EWE MPP @ K
73 Na & B4 L 7= MSP (MgNaP0.) 23 ERLS 2 = L A LT
B ARERTHSEIEF O Na/K 28 15, 1~15. 8 L@
STZ EMB, Na O—HA MSP & L CREEMIZEENT
W EEZBNE, £, 2L Na OB ORERE
DEGNCL L0 RN L OHBHTHLH D, JAFWI R
% PR R R IRE IS X D MR E R D
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DA B R TR PRI L 5T 1005 CThH -7, 5
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X 5 OfEF L FRRETHDHH, K DRy R R 5
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720, IR RO F R E < oz, Fiz, iﬂﬁa
EM’EEP BT A LD N EURE N ORI E
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wwm YRR DG FFO L)) ITHHIRIRE 31sec ' TR
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ML Tz, ZOEBIEK AR EFRETH D,

F N IZEKITTHE O T OEEIIKT 5 Ry oE
BOEIE Z T, & COILHE CHREPRE O FEIT AL 572
Dolz, K, P, CLIZDOWT, HIEN 1006 Th o722 &
SILE PR HE & L CHFAE L Tz, N DWW,
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109 71 15 1.1 0.03 3 102

# 7. MEWHOREAEO%).
Na K Mg P N Cl

PR i

(sec™ )
27.2 6.3 2.3 7.9 101 2.06.7
31.4 6.6 | 2.3] 6.1 101 2.27.3
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i KRN
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SEEI R I IRARIRAE 31sec " TR (92%) TH - 7=,
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