AN ERA 42) 175~182, 1998 J. L H E, 42) 175~182, 1998

2N - olaE - YR

Azt FAS JPAANT

The Effect of 2-Step Control of Anaerobic Fermentation for
Maxium Methane Production of Swine Wastes
Kim B. S., Lee S. R. and Maeng W. J.
Department of Feed and Nutritional Science, College of Animal Husbandry

Kon-Kuk University, 143-701 Seoul Korea

Summary

For the recycling of swine waste takes 2 different steps in fermenting procedure, acidogenic reactor

and methanogenic reactor, the activity of involved microbes can be maintained at the maximum level.

This study showed applying 2 separate steps in anaerobic fermentation has improved fermenting

efficiency over the conventional 1 step fermentation.

Accordingly, the results are coincident with the hypothesis in which 2 steps acidogenic and

methanogenic reactor fermentation is more efficient than conventional {1 step) fermentation that makes

poisonous materials be obviate and abate. And the results also get the effective performance in the

ptoduction of methane gas.
(Key words: Anaerobic fermentation, 2-Step fermentation, Methane)
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Fig. 1. Schematic diagram of a control
concept for the two-step anaerobic
fermentation.
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Table 1. Operational conditions for one- or two-step anaerobic reactors

One-step reactor

Two-step reactor

Item
Acidogenic + Methanogenic Acidogenic Methanogenic
Operational conditions
Substrate Swine Swine Effluent from
waste waste Acidogenic reactor
Reactor volume ({) 0.2 1.2
Temperature () 39 39 39
Loading rate (gVS/¢/day) 5.24 5.24
Loading amount {m¢ / ¢ /day) 160 106 100
Hydraulic retention time (day) 12 2 10

2. 45 J|H

2EE VAL FHAEE FTFA &4 A=

B B&Fgol AHTG NS =2 Y3
ZElE AEAR Eele] 4% 712 U
F, ~200ColA dF nasds 928 o

- 176 -



AW B E89 YL AE o4 @ g Pg e 29 A M

AAF2 WAsteA =<l §, 1.0 mm2] pore
sizeE 7} A = polyethylened) HALS A E ol &

kol o] A & AAGY YAEE L=H

d F, 458 ol gatol RGN AE
% g4ete] Agagth Ba718Y B2

R Ql S1etA 24 S thg 3t e} (Table 2).

ne

Table 2. Characteristics of substrate of swine
waste collected from Chungju Farm

Item Content
Biochemical oxygen 25,050 + 42.0
demand (mg/¢)

Total solids (%) 16.85 + 023
Ash (%) 3.87 + 0O.11
Volatile solids (%) 1298 + 0.23
Total nitrogen (mg/¢) 3,121 £ 0.02
pH 6.97
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Table 3. Operational conditions and effluent
characteristics of effluent from a
pilot-scale anaercbic fermenter of

HiPAFS!

Item Content
Opererational conditions

Fermentation temperature {C) 39

Loading rate (kg VS/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/{) 1377

' A High Performance Anaerobic Fermentation System
(HiPAFS) established at Kon-Kuk university operated
with the substrate of swine waste.
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Table 4. Fermentation characteristics of swine waste at a one- and two-step anaerobic
fermetation system

One-step Two-step Fermentation system
Item Fermentation Acidogenic Methanogenic
system reactor reactor
pH 7.100 6.33¢ 7.15
NH,-N (mg/¢) 613 £ 2.85b 433 = 2.86¢ 65.9 * 1.73s
VFAs (mg/¢)
Total 545.0° 1,382.8¢ 448.1¢
Acetic acid 482.1° 827.0¢ 354.4¢
Propionic acid 32,9 266.7¢ 29.3*
iso-Butyric acid 21.1¢ 50.1 27.3
Butyric acid s.1 63.4= 246
is0-Valeric acid 2.5¢ 79.0° 11.9°
Valeric acid 1.2 66.52 0.7
Total nitrogen (mg/¢ ) 1,902.5: 127540 1,979.9
Volatile solid concentration (%) 3.11 £ 0.12¢ 545 + 005 341 = 0.37%
BOD, (mg/{) 7,250 18,000+ 8,500°
Gross energy of digesta solid (cal/g) 3,874 3,429 3,121-

*d Mean with different superscripts in the same row are significantly different (P < 0.05).
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- o gho 2k 62%, CO,&= 38% 18] 31 0.1% ©]
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™ (Haga 5. 1979; Smith =, 1979), &£ T}=
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AFA S FANAFE 281 FYEE 3
AR w2 E ¥UFF FUHEAYD
a4 9o, o wf 7kA A2 0.25~037m’
/kg - VS o] 31, 7k~ F 9] wigE Ad 82 59% ol
ol t}h5t 849t (Webbs) Hawkes, 1985).

E Ao dge e 2Zhd 77.85,
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Table 5. A comparison of fermentation performance between a one-step and a two-step
anaerobic fermentation system with the substrate of swine waste

One- Two-step fermentation system (B + 0O
Item step  Acidogenic  Methanogenic —A)/A] X
(A) reactor (B}  reactor (C) B+ C 100 (%)
Operational conditions
Temp. (C) 39 39 39 39
Loading rate {(gVS/g /day) 54 5.4
HRT (day) 12 2 10 12
Reactor volume (m{) 1,200 200 1,000 1,200
Performance
Gas production rate (m{/d) 525 11 587 598 13.90
m¢ /gVSfed/d 83.4 10.5 112 95.1
Gas composition (%)
CH, (%) 77.85 64.10 79.89
CO, (%) 2079 30.67 18.99
CH, & CO, production rate
CH, production (m¢/day) 408.7 7.1 469.0 476 16.46
CO, production (m{ /day) 109.2 34 1115 115
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