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A Study on Substrate Pre-treatment for Mathane Production

Performance
Jeong, K. H.,, Ryu S. H.*, Namgung, K. C.*, Kim, J. H., Kwag, J. H.,
Ann, H. K. and Yoo, Y. H.

National Institute of Animal Science, R.D.A. Suwon, Korea

Summary

During the process of anaerobic digestion, hydrolysis of substrate is the key factor determining
methane production efficiency. The hydrolysis efficiency are directly affected by biodegradability
of substrate. In this study, three types of pre-treatment methods were tested to enhance
biodegradability effectiveness. By the application of blender and the Cavitation treatment, the
SCODcr increased from 24,723 mg/l to 24.726~29,175mg/l and to 25,589~26,456 mg/l,
respectively. In case of ozone treatment, the SCODcr decreased from 24,723 mg/l to 22.540~
23,988 mg/l. In batch experiment, there was a little improvement of the biochemical methane
potential (BMP) by the blender and the cavitation treatment. In contrast, the BMP somewhat
decreased by ozone treatment. This result shows that higher anaerobic digestion efficiency of
livestock manure could be obtained through pre-treatment of substrate.

(Key words : Anaerobic digestion, Blender, Cavitation, Ozone, Livestock manure)
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Table 13} 2t}

Table 1. Composition of basic anaerobic

medium

Ingredients Chemicals Con;:;rﬁ;ttion

Buffer KH,PO4 2.00

solution K,HPO, 2.00

NH,4CI 10.00

Mineral MgCl, - 6H,O 047

salts CaCl - 2H,0 0.51

FeCl, + 4H,0 0.10

Alkali‘nity NaHCO; 0.01

solution

H;BO; 0.81

ZnCl, 0.37

CuCl - 2H,0 0.18

Trace MnCl -+ 4H,0 2.53

metals’  |Na,MoO, - 2H,0|  0.04

Na»SeOs 0.29

CoCl + 6H,O 2.10

NiCl - 6H,O 0.21

t Trace metals were prepared as the stock solution
(x1,000).

A%

ol

WESA Wby A AP ons

BMP (biochemical methane potential) |2~

Ex Ei7bed #frleel @714 AseA
& S8l MeoR A%d 5 e ALE 3
7Fehs Alelth & AldolA= BMP 54+
#3824 WkS-7]E 120 ml serum bottle (2
£ 160 m)S ©]&3t L, 712 718A 60
mL, 5 20mL, Y57 ] A ¢R) 20mLE
A7Ig 7ol Edstdlen, AAWN2)7F

Txskel AV El A e 171J—
Coll M 4547 wikadint. g7t = ?

1Hem delaske B4 dolos
A RS- %x%o}oﬂous’ 19 13 EE50A4 b
s mudh Bvp A48 Ao A%
3 Wlwene wAkee
resazurin 0.1%%5 3Hfate FFak4 7h2S
Q715 ol&slgltt. WEsE A4 TCD

(thermal conductivity detector)$} Carboxen 1006
PLOT Capillary Column (%7 0.53 mm, Z 9]
30 m)S &3t Gas Chromatography (HP5890
series II, Hewlett-Packard, USA)E ©]&-3}%1
o, Table 20l Uehd upe} o] FJF
(injector) 200°C, Z ¥4 (column) 40T,
- (detector) 220C 2] Z7oA HAa Ny 7=

HE

2 o5 4oz 39 §Z 1.5mL min '9A
w459 o,
Table 2. Characteristics of analyzer
Parameter Condition
GC HP 5890 series 2
Carboxen 1006 PLOT Capillary
Column Column (30 m x 0.53 mm)
Detector TCD (thermal conductivity
detector)
Carrier N,, 1.56 ml/min
gas
Injector 200
temp.
Detector 220
temp.
Oven 40
temp.
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(AOAC. 2007, APHA. 2005).

Table 3. Characteristics of pig slurry used

in this study
Items Concentration (mg/1)
TS (mg/L) 12,600
VS (mg/L) 7,540
SS (mg/L) 5,100
CODcr (mg/L) 9,220
BOD (mg/L) 4,250
pH 7.97
T-N (mg/L) 3,110
T-P (mg/L) 283
NH;-N (mg/L) 2,570
NOs-N (mg/L) 0.00
PO,*-P (mg/L) 118

(A) Raw material

A%
ElWit) Fig. 18 8% &8y Fo 3i49
1P Ee JAIIE BEAES BAE A

Particle Diameter (um

Fig. 1. The size distribution of particles in
the pig slurry (<1,000um) used in
this study.

2. dAelof ogt e3e §9

w3 A

(B) Treated material with blender

Fig. 2. Change of solid distribution by application of blender,
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Fig. 3. The change of particle size distribu-
tion and volume percent by blend-
ing treatment of pig slurry with the
increase of blender speed.
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Fig. 4. The change of particle size distribu-
tion in the pig slurry by hydro-
dynamic cavitation treatment.
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Fig. 5. The change of particle size distribu-
tion in the pig slurry by ozone
treatment.
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Table 4. The change of SCODcr (soluble chemical oxygen demand) in the pig slurry by
pre-treatment

Parameter SCODcr (mg/L)
Raw 24,723
4,000 rpm 24,726
Blender treatment 8,000 rpm 25,915
12,000 rpm 29,175
10 min 25,589
Cavitation treatment 20 min 25,981
30 min 26,456
50 ppm 23,988
Ozone treatment 100 ppm 22,440
200 ppm 22,540
250
* Raw
200 -
B4 000rpm
g
g, . ¥ ;:q Blade g o0orpm
‘E 5l 5 " f ; 2 : ® *.12,000rpm
E “_' (N ' 50ppm
: Ozone
E‘ 46 ® 100ppm
% T~ 200ppm
= ;
= 10min
e Cavita 20min
tion :
o * 30min
0 fumm W ; ;
0 10 20 a0 40 50
Time{day)

Fig 6. Curve of biochemical methane potential assay in the pig slurry by pre-treatment.
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