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Abstract

In order to improve the techniques for recycling and complete treatment of animal waste, the optimum
loading rate to the High Performance Automated Anaerobic Fermentation System(HiPAAFS) which have
been operated since the last year and the methods for recovering the solids part of fermentation residue
from the effluent of HiPAAFS and the effect of loading rate on the aerobic fermentation characteristic were
studied. And pilot-scale of a solid-liquid separator and a aerobic fermentation system were constructed
and operated. The performance of the whole system showed a 97.73% of BOD removal ratio and a 652
0 /kg - VS - fed/day of biogas production with the loading rate of 2.72kg VS of swine wastes /m*/day, and
seemed an excellent system to reutilize and to treat the animal waste.

KEY WORDS: Animal waste, Anaerobic-aerobic fermentation system, Solid recovery, Reutilization, BOD

removal

LM &

8714 & 27138 23718 24359 BoDF-atEo] ¥
2 7EEA7IES AUE AELstT Lo Bl RE
< FFA AT F e FF 2" Age) o
A7 d@goz ¥ A7Ho] olu] xdal19920l 7} L3}t
+8F Pilotscale®] A5t TEE HULEA2H
(High Performance Automated Anaerobic Fermentation System
© HiPAAFS)S o83t H7|EgxoAMe] Y Ragg
modelingdtl R EFFE9| 3T S RAN &7)2 A
A" AAE A% HHE S ZAHY pilot-scaled] &
71EE AL"E AA, AZeel 71 an2dg A3

I Mz % uy
1. @714 EZ0IMe 2 £518 ZA}
1R EA S AN Z 2akgo] e FI1EAAL ¢
biogas ¥ F& ZAlSte] Al 289 $42XW g HA Rl
£ 4% U= E 37195 Pilot-scaled] E7|Haz
of EAPEAH AL o] §5la] 23122 139,199, 272 % 4
27kg VS/m’/day 2 A&, 434t

2 UDTFREZ FEO DHE 3| TA}

F712R AL s e 2E FREFNM 1Y



214 KL [ 5 248, 1994

2AS 3)437] Y& HES FAEH] At sieve size7t
7}7} 004, 0.2, 05,10 2 24mme| EF 4 (Ssangye)E AHE-3}
o sievingdtdd 2§ n¥ &S 3|48k, 1,000, 2,000 23
000 rpmoll A} 5%7H YAlR2], = 100m € °] mass-cylinder
2 o]23ld 0,3, 6,9 12, 24 L 48AI7HEL AF20lA FA
N7 & A5HS ARSI B S ZESAT

3. 57|UE AN MAIE I3 F5HE ZA

d719E 2204 1PES F5etn E2 ARAS
AL Z7)o o3 BHYHOR 1a1—a}7] 93k A|AHS
AA57) Y3t lab-scale®] 3719 EAAH S A 2sto] H
Anatg £248E A AT

4. M2 |Fx|S| HIE

g2 3|5y ZAARE 7122 st T 508
o] 744 YAE e47)(pm ; 25002] Yol pore size 0.
smm2] polyethylene] HAFS 323t pilot scale®] 14 £-2)
A2 S Adeta, 32 FE4%S FAlsk Aojshr) st
of level sensorS B4 oo wjZ o] 2tate] HiPAAFSS]
controller] AZ3E L, A 2 Aort NHFEF &
softwareZ 37}, FAsko] of 2] et Z7stel N 83

o
5. 37|4E AlAE| HE Y 22

akg AAAYY ARE 7122 doq ARE F71E

Level sensors
Influent

s

+ Activate slurry return

Effluent

-

Systea Controller

A/D device I
P1

P : Pump, M : Motor =)
Fig. 1. Schematic diagram of pilot scale aerobic digestion

system.
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Picture 1. Pilot scale aerobic fermentation system
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Table 1. Performance of anaerobic and aerobic fermentaion system on the removal ratio of volatile solids, total nitrogen and
BOD in swine wastes.

Volatile solid Total nitrogen BOD
(%) (mg/ €) (mg/€)

Anaerobic digestion

Influent 5.82 1125 8,050

Effluent 2.30 1377 1,963

Removal ratio, % 60.49 — 75.61
Solid seperation

Influent 230 1963

Effluent 1.96 1,550

Recovery rate, % 14.66 = 21.04

Sub total, % 75.15 = 80.75
Aerobic digestion

Influent 098 689 775

Effluent 0.31 305 182

Removal ratio, % 67.97 55.70 76.45
Total removal ratio, % 94.60 72.88 97.73

Gas production , € /kg - VS - fed/‘m}/’day 652
Fertilizer production, g/kg - VS - fed/day 3.4
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