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Abstract Mixing effect on anaerobic digestion of livestock wastewater was different results depending on the
researchers have been reported. The purpose of this study was to understand application of Korea livestock
waste it was necessary to determine the effect of mixing. 4 anaerobic reactors were operated mesophilic and
thermophilic temperature with continuous mixing or non mixing condition, respectively. Experimental result
showed If temperature was same, TCOD removal efficiency of continuous mixing reactor was 0.11-0.58% higher
than non mixing reactor. Different mesophilic and thermophilic temperature, there was no significant difference
of TCOD removal efficiency. Continuously mixed digester gas production was 1.7-4.6% higher than non mixed
digester. In addition, mesophilic digester gas production was 29.1-32.1% higher than the thermophilic digester. It
was due to the thermophilic digester believe the inhibition of ammonia. This study suggest that the optimized
operation condition of anaerobic digestion for livestock wastewater treatment was mesophilic continuous mixing
state.
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[Fig.

1] Schematic diagram of the anaerobic digestion
system.
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[Table 1] Reactor setup

Seeding
material
WAS
WAS
WAS
WAS

Operating
temperature( C)
35
55
35
55

Reactor Mixing

WAM-M
WAT-M
WAM-NM
WAT-NM

continuous

continuous

no mixing

no mixing
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[Table 2] Characteristics of the seeding sludge

Ttem Concentration
TSS 9,465 mg/L
VSS 7,030 mg/L
TCODcr 9,120 mg/L
SCODcr 640 mg/L
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[Table 3] Characteristics of the livestock wastewater used
for the experiment

Item

pH
Alkalinity (mg/L)
TCODcr (mg/L)
SCODcr (mg/L)

Range (Average)
7.50-7.78 (7.64)
8,600-21,750 (13,362)
14,595-31,893 (22,074)
12,649-30,904 (20,783)

TSS (mg/L) 1,947-2,474 (2,212)
VSS (mg/L) 1,250-2,000 (1,491)
VSS/TSS 0.541-0.808 (0.675)
TKN (mg/L) 3,248-16,912 (7,030)
T-N (mg/L) 3,356-17,093 (7,152)
T-P (mg/L) 123-351 (288)
2.4 BN
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[Table 4] Summary of the analytical methods

Analytical method

pH Meter(Orion Model 720A)
Titration Method(Standard Methods ;
Dichromate Reflux Method(closed)
(Standard Methods ; 5220C)

Korean Standard Methods for Water Pollution
Macro Kjeldahl Method of Standard Methods
Ion Chromatograph(Young Lin Instrumetnt)
Ion Chromatograph(Young Lin Instrumetnt)
Ion Chromatograph(Young Lin Instrumetnt)
Korean Standard Methods for Water Pollution
(Acrobic Acid Reduction Method)

Gas Chromatograph(HP 6890, TCD)

Item
rH
Alkalinity
COD

2320B)

Ss
TKN
NO;-N

NO,-N

PO,-P

T-P

Gas Content
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[Fig. 2] Average TCOD removal efficiency of the reactors.
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[Fig. 3] pH variations during the experiment.
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[Fig. 4] Average alkalinity of the reactors.
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[Table 5] Cumulative gas production during the experiment

Reactor Cumulative gas production(mL)
WAM-M 4,937
WAT-M 3,397
WAM-NM 4,708
WAT-NM 3,340
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[Table 6] CH. production of the reactors

Reactor Influent Romoved COD Theoriti(?al CH,4 Gas production CH, production(ml)
(ml) (mg/L) production(ml) (ml)
117 2,439 100 25.4 14.7
117 2,270 93 63.6 375
117 1,896 78 63.6 38.4
117 2,235 92 44.5 26.1
WAM-M 117 1,875 77 31.8 18.4
117 1,650 68 44.5 26.1
117 2,850 117 19.1 11.0
117 2,440 100 12.7 7.4
117 2,545 104 44.5 26.1
117 2,750 113 31.8 18.4
Total 1,170 22,950 940 381.5 224.1
117 2,808 115 6.4 34
117 2,662 109 31.8 16.6
117 2,102 86 19.1 10.1
117 2,345 96 12.7 6.7
WATM 117 1,785 73 6.4 34
117 1,505 62 12.7 6.7
117 2,620 107 12.7 6.7
117 2,400 98 31.8 16.8
117 2,400 98 12.7 6.7
117 2,520 103 19.1 10.0
Total 1,170 23,147 947 165.4 87.1
117 2,439 100 19.1 10.0
117 2,270 93 31.8 17.7
117 1,896 78 31.8 17.6
117 2,235 92 38.2 21.7
WAM-NM 117 1,875 77 25.4 13.9
117 1,650 68 382 20.7
117 2,850 117 19.1 10.7
117 2,440 100 31.8 17.0
117 2,545 104 38.2 20.7
117 2,750 113 31.8 17.8
Total 1,170 22,950 940 305.4 167.8
117 2,108 86 6.4 3.1
117 2,270 93 12.7 6.5
117 1,694 69 12.7 6.4
117 2,613 107 12.7 6.5
WAT-NM 117 2,125 87 6.4 32
117 1,805 74 6.4 32
117 2,600 106 6.4 32
117 2,500 102 6.4 32
117 2,700 111 6.4 32
117 2,500 102 12.7 6.3
Total 1,170 22,915 938 89.2 44.8
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Table 79]A] Hi= u}e} zho] AAPAME| oA X 2|42
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[Table 7] Average pH, total ammonia concentration and
free ammonia concentration of the reactors

Reactor pH Total ammonia Free ammonia
(mg/L) (mg/L)
WAM-M | 8.20 2,969 424
WAT-M | 8.28 3,058 1,280
WAM-NM | 8.22 2,881 424
WAT-NM | 8.36 2,985 1,402
4, A8
HEd SRR AFT T2 9 1 F7 vex
oA FAtHeE Al of d&AHos w7 4%
SF MRS ANSHA gk A9l BE vlustel ohe
I 2 s 9s ¢ A%tk
D) RESL P AP A%oT WU WheEsL my
5% gke ¥LgZO] TCOD AAZEo| Hsko]

0.11-0.58% A YUepgt 121 F2 439
TCOD AA&Lo] 11& 43420 TCOD AAFEL
T} A9 Zof 2o mE TCOD A|AZE =
2 Aol7k 99
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