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Treatment of animal wastewater by anaerobic filter

Instrumental analysis divison

KW Kwon, ¥.CYoo, JG.Cho, BEKKIMm, KW.lee, S.5Hong

Abstract

Since animal wastewater is composed of high concentrated erganic matlers, ammonia ni-
trogen, volatile fatty acids amd etc. and its trestment is known to be very dilficult

The present investigation was cerried out particulacly fecusing on the treatment of ani-
mal wastewater by using anaerobic Blter at 25C and 35C

The resulls were as follows

1), It took about 50 days at 35T and about 60days at 25T lo reach steady state, so the
opetation at 35C showed gquicker adsptation than that af 25C

23, The removal rate of COD was about T0% at 35T and about 45% at 25T, and the rate
of gaus production was 2.300mg/f. day, and 2,000mg/g. day respectively.

3). Effect of temperature was more gensitible in degradation of batyric acid than those
of acetic acid, propionic acid under the high concentration of ammonia nitrogen.

4). glucose in synthetic animal wastewster was all most degradated near to 1005% but vo-
latile fatty acid was remained as concentration of 2684mg/? at 35T, 4165mg/E at 25T,
under the high concentration of ammonia nitrodsn.

From this study, ammonia nitrogen had not effect on growth of acidogenic bacleria but

simtificantly effect on growth of methanogenic bacteria.
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Table 2—1. Quality of animal wastewater.

Cmg/l)
Item Cattle Fig
coD T 19000 24,500
BOD 14,500 19,200
NH:—N 2035 3.540
Acetic acid 1,192 1202
Propionie acid 365 A
iso~ butyric acid i1 68
n— butyric acid 617 637
1so— Valeric acid g5 B0
ci- 1,500 70
Table 2—2 Composition of Synthetic Substrate. (mg/d)
Composition Concentration e
Glucose 7600
CaCl, 0.5
FeCl 6H.O 100
KCI 200
NH.CI 400
ZnCly iy
MnS0, 4H:0 15
CoCl, 6H.O 3
MgCk 6H:0 200
MgS0, THO 140
CuS0y 5H.0 5
(NH.HPO. 1,000
Acetic Acid 1,300
Propionic Acld 400
Butyric Acid 700
NHHCO: 12,000
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Table 2—3. Summary of Analytical Method.

Ttem Analyzing Method

pH pH meter (ORION 960 USA}

(Gas volume Gas Collection System in the Reactor

oD, K.Crd: meflux method

Acetic acid GC—FID (column HP—FFAP 50m X 0.2mm X 0.33um)
Inj. Tem 200C

Propionic acid oven tem 150C
Det. Tem 220T

Butyric acid Model ; Hewllet—packard 5800 series I (U.S.A)

Indophenol method (wave length © 640nm)
NHI—N Spectrophotometer (Hewllet—packard 84524 USA)
Glucose Anthron method
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20 .{-1'—-—;.—"— 1 siege —— 2 slage —— 3 slags |- s
! —— 4 srape —+— 5siage '
2 i
L =TT e ——— p———yE————— KX T
G1 1 20 30 <0 50 60 70 80 80 100 10120

Day

Fig. 3—3. Residual COD concentration of the anaerobic filter
at 35T with the variation of time
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Tahle 3—1. Mean values of vanious chemical items in anaerobic filter at 35C

{mg/t)
St SEAEE | fpadcone. 1 2 3 4 5
Con 10,853 4,856 4433 3,003 3.0 3,269
VER & | Gy | G35 | 3o | Gue | G1e
aceticacd | 1300 | 359 | &b | &30 | &3 | @1
Fropiomic acid (600 | (338) c?#; 9 | oo {335}
Butyric acid {fgr'}z} {?ﬁgn {gﬁj 3 | @ {E}
Glucose 7600 1 g 8 T 6
SR Rembl o 5530 | Sed8 | 6324 | 6686 | 6991
rate (%)
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Fig. 3—7. Gas producion of the anserobic filter
at 25T with the variation of time
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Table 3—2 Mean values of various chemical items in anaerobic flter at 250

(mg/e)
o SI36¢| feedcone. | 1 2 3 4 5
coD 10863 | 7.565 5,908 6504 | 6162 5,882
YEA 2400 | 5603 5151 | 4754 | 4484 | 4165
{3263 (72047 | (6913 | (6363) {6882} | (5589)
: ; 1,300 3236 2931 2,735 2577 2372
featic ackd (1391) | (3453) | (3128) | (2ms) | (2757 | (25300
o 400 844 813 717 669 36
Propiomic acid | vengy | (129) | (Lo2e) | (o) | (o1 | (se2)
— 700 1,523 1407 1,302 1 1,156
Butyric acid (1272 | (2765 | (25560 | (2364) u.’%} (2087)
Glucnses T.600 11} k] 8 7 &
SR 0 035 | 3641 | 4043 | 4328 | 458
rate (9]
D 0 9987 | 0938 ngas | oom 99,92
o - |
e Cor - 96,0 5.0 48,0 9.0 950
as COD
NH3—N 3,000 2747
pH 6.8 71
GAS (me/day) 2049

{Value) © as COD mg/é

3. AR et

Fig. 3—11% 3—12% glucose®} YFA 3 acetic acid, propionic acld, butyrle acid® COD
faz gobste gate 25T )M ME da@g a2 2o, plucsses 1%belM3E A8 100
% e e % acetic acid, propionic acid, butyric acid $%] #7142 acetic acid,
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propionic acids] HeolE 35t 2stud ks 2 AANES vEhfzey, Butyric
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Fig. 3—11. Caiculated value of COD concentration from VFA
and glucose at each step in anaerobic filter at 35T
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Fig. 3—12 Calculated value of COD concentration from VFA
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Fig. 3—13. Comparision of COD concenlration in anaerobic

filter 35T with 25T
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