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Summary

It is known that the anaerobic fermentation of organic matter (OM) is divided into 2 phases,
acidogenic phase in which OM is digested into volatile fatty acid (VFA), and methanogenic phase where
the produced VFA is converted to CH, and CO,. In a natural fermenting procedure, these 2 phases occur
at the same time. However the total production of end products (methane) may be limited if these 2
phases occur at the same time. This is believed to be due to the difference in growth rate, substrate-
utilizing efficiency and favorable environment for each microbes (acidogens and methanogens), involved
in each phase. It is therefore suggested for the maximum recycling of organic waste (such as animal
waste) through providing 2 different steps in fermenting procedure, acidogenic phase and methanogenic
phase, in each case the activity of involved microbes can be maintained at the maximum level. The
resuits obtained from these experiments are summarised as follows:

The loading rates of swine waste were made through 2.5, 5 and 10 gVS/{¢/d to identify its
acidogenic fermenting character in this study. The VFA yield was maximized at 10 gVS/ ¢ /d of loading
rate.

On the basis of this study was executed to identify the optimum HRT of 1, 2 and 4 days at 10 gVS/
¢ /d of loading rate in acidogenic phase. The maximum VFA yield was obtained at 1 days of HRT.

(Key werds: Anaerobic fermentation, Methane, Volatile fatty acid, Loading rate, Hydraulic retention
time)
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Table 1. Characteristics of substrate of swine
waste collected from Jinyoung Farm

ftem Content

Total solids (%) 26.46
Ash (%) 644

Volatile solids (%) 20.02
Total nitrogen (mg/¢) 2,706
pH 6.03
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Automated Anaerobic Fermentation System;
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Table 2. Operational conditions and effluent
characteristics of effluent from a
pilot-scale anaerobic fermenter of
HIPAFS!

Item Content

Opererational conditions

Fermentation temperature (C) 39

Loading rate (kgVS/m?/day) 2.72

Hydraulic retention time (day) 15
Effluent characteristics

Total solids (%) 3.25

Volatile solids (%) 2.30

pH 7.65

Total nitrogen (mg/{ ) 1,377

' A High Performance Anaerobic Fermentation System
(HiPAFS) established at Kon-Kuk university operated
with the substrate of swine waste.

£ ol g% 29 WrEAA RVIE FaE AR

bA TAAAE 7S G oEA o
50cm U7 626cmg} 7.0cme] Y5 H o} 1Y 2
Mg o] &ate] Alztstg ooy, X33 o 5ol
RS NEFE 1504 A9 tast #4U9
g el AU W et F 9%
9 FZ dole 2349 F3E TH A% S
9o}, B4 HE 7tA F (em)of whet Foi
U A8H Y go] (he A71F F3E H
A &= WY (Gas volume = xrrh)g o] &3t
Z @AE 7tA g TEAC

o)

O

[#%)
£
=
0%
Jio
o
A
=
oL
IS

el Fahg L AFAD & A Y
& A EALE S Het] WEFS
4 REREES O Zol AU
Wagee ddAgEd o Ag 2AEHE

2% AR HEA FHAvE(wet-
gas meter; GM50, Sanryo Co., Japan)E F 3}A|

A 48909, A€ 7128 F9 o329
2 AR 7ta ERFAGRA AFHE o) &5
o} 843k

Wi A4E 387 A% % F fE
2Z0 AdAFS ABZA AFHE A, LE W+
Z29 pH: pH meter (HM-10P, TOA Elec-
tronics Ltd., USA}E ol &3 A stH ., 8
A BAE At -20ToA dF 2@E
%, ¥ #2dd JFEHAFA TN F
ZtE 2o o] &3t
daa ARE AE 98, A%, dF4.
B 59 durAgdEL AOAC (1993} 935t
A8 n, grYol A4E v 9A (Spec-
tronic 21, Bausch & Lomb Co., USA}S o] &3}
o Chaney$} Marbach?) 3 02 (1962), 3¢
A3 2 Ak 74 A 2o 78] (Hewlatpack-
ard 5890A (FID), Hewlatpackard Co, USA)& ©]

-~ 169 —



SAANEEHHYA A4y 23
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NHs-N concentration (mg/L)

Total VFA concentration (mg/L.)
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Fig. 1. Changes in pH, NH;-N and total
volatile fatty acids concentration at a
acidogenic phase of anaerobic fer-
mentation of swine waste in a day.
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Table 3. Effect of loading rate on the fermentation characteristics at a acidogenic phase of
anaerobic fermentation of swine waste

Loading rate (gVS/9/d)

Itemn

25 5 10
pH 6.77 + 0.01° 6.70 + 0.00° 6.64 + 0.01¢
NH,-N (mg/{) 3123 + 0.55¢ 3523 * (.88 55.80 + 2.90°
VFAs {mg/{)
Total 1,685¢ 25850 3,7382
Acetic acid 319 467 §22»
Propionic acid 807« 1,2240 1,379+
iso-Butyric acid 142¢ 218 336°
Butyric acid 3v 50 222
iso-Valeric acid 308¢ 5230 834+
Valeric acid 104+ 144b 342
Volatile solid reduction rate (%) 38.41 £ 4.63% 51.06 = 2.62% 61.29 £ 6.72

@d hMean with different superscripts in the same row are significantly different (P < 0.05).

Ab A S ZA Q) Fabd Aake] Ao Alzbo] #wek e whel pHi WolA= 7 o)
AAAE 9% F3g H48A%E BuE Ad o (P<0.05) (Table 4). A|3PE W= 23}
VFA AJ2b-g 23te] §-818&8 10 gV8/e/de  F pHr}l &7tttz 3~4A12F Apolo] pH7L
2 RASIAE W, HRT7 13 2, 492 Fobg 1o 2atgoizt A dopaw B8-S Yl
o) uigl pHE Z+2} 6.09, 6.19 L 66424 7 ¢} (Fig. 2).

Table 4. Effect of hydraulic retention time on the fermentation characteristics at a acidogenic
phase of anaerobic fermentation of swine waste

Hydraulic retention time (d)

Item

1 2 4
pH 6.09 + 0.00¢ 6.19 + 0.00% 6.64 + (.01*
NH;-N {mg/¢) 63.18 = 3.73: 6270 £ 194« 55.80 + 2.90°
VFAs (mg/{)
Total 6,094- 5,237° 3,738¢
Acetic acid 2,967 2,3222 822¢
Propionic acid 1,495 1.3920 1,379
iso-Butyric acid 286° 340= 336°
Butyric acid 1E7e 111 220
iso-Valeric acid 691° 695t 834-
Valeric acid 5352 3750 3420
\}olatilc solid reduction rate (%) 4295 + 0.92¢ 4951 = 237 61.29 =+ 6.72:

id Mean with different superscripts in the same row are significantly different (P < 0.05).
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Fig. 2. Changes in pH, NH;-N and total
volatile fatty acids concentration at a
acidogenic phase of anaerobic fer-
mentation of swine waste with various
loading rate.
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