SAA AR 1 15(2) 155~160, 2009 J. Lives. Hous. & Env.,, 15(2) 155~160, 2009

Recycling Studies for Swine Manure Slurry Using Multi

Process of Aerobic Digestion (MPAD)
Kim, Soo Ryang, Yoon, Seong Ho, Lee, Jun Hee* and Lee, Myung Gyu

Dept. of Environmental Engineering, Sangji University
Summary

This study was carried out to investigate the feasibility of Multi Process of Aerobic Digestion
(MPAD) for recycling of swine manure slurry as fertilizer. MPAD consisted of three kinds of
difference process which are thermophilic aerobic oxidation (TAO) system, lime solidification
system, and reverse osmosis (R/O) membrane system. TAO system was studied well previously for
decade. The chemical composition of the lime-treated solid fertilizer was as like that organic
matter 17.4%, moisture 34.1%, N 0.9%, P 1.7%, K 0.3%, Ca 12.7%, and which was expected to
be useful as acid soil amendment material. The concentrated liquid material produced by R/O
membrane system was also expected as a good fertilizer for crops production and soil fertility
improvement.
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Table 1. The Bio-chemical characteristics of
swine manure slurry.

Item Conc.
pH 71
TS (%) 5.1
BODs (mg/L) 34,540
CODmn (mg/L) 25,877
SS (mg/L) 40,927
T-N (mg/L) 4,864
T-P (mg/L) 1,082
E. coli (CFU/ml) 47,837
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Fig. 1. Scheme of the MPAD system.
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Table 2. Bio-chemical concentration in each step of MPAD system

Item BOD:; CODwmn SS T-N T-P E. coli
(mg/L) | (mgL) | (mg/L) | (mg/ll) | (mg/L) | (CFUMm)
Influent 34,540 | 25,877 | 40927 4,864 1,082 47,837
Fermentation liquid fertilizer 8,286 10,036 38,117 3,846 964 N.D*
Lime solidification (1st) 3,729 5,019 1,042 3,113 29 -
Lime solidification (2nd) 1,119 2,510 150 2,959 7 -
R/O concentration liquid fertilizer 4,121 5,268 255 5,261 16 -
Discharged water 15 25 3 43 0 -
Efficiency(%) 99.9 99.9 99.9 99.1 99.9 100
*N.D : Not Detected.
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Table 3. Heavy Metal concentration in
each liquid fertilizer MPAD system

Item Fermentation |R/O concentration
(mg/kg) |liquid fertilizer| liquid fertilizer

Pb 0.2 N.D

Cd 0.03 N.D

Cu 414 9.9

Cr 0.3 0.1

As 0.1 0.014

Hg N.D N.D

Ni N.D N.D

Zn 95.9 24

Lime-treated solid fertilizer

Table 4. Physico-chemical characteristics of

Item

Lime tretment solid

pH

Organic matter (%)
Moisture (%)
N (%)

P (%)

K (%)

Ca (%)

S (%)

Pb (mg/kg)
Cd (mg/kg)
Cu (mg/kg)
Cr (mg/kg)
As (mg/kg)

Hg

(mg/kg)

Ni (mg/kg)
Zn (mg/kg)

9.6
17.4
34.1

0.8

1.7

03
12.7

03
21.6

0.9

227.6
17
N.D
N.D
12.1

541.5
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