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Optimization of Piggery Wastewater Treatment with Combined Anaerobic Hydro

lysis and SBR Process
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Abstract : Anaerobic sequence batch reactor and aerobic sequence batch reactor were combined to treat the piggery wastewater. The
ASBR was used to digest the waste water for primary organic matter re moval . Infections of digestion time to the wastewater’s BOD/
COD and to the nitrogen re moval in behind SBR were studied. The result indicated that the wastewater with 36 hours’ digestion re-
tained high BOD/ COD ratio of about 0.4 . The nitrogen re moval efficiency of this kind of wastewater in behind SBR was high with
the effluent NH, - N concentration less than 10 mg/ L and a removal ratio higher than 99 % . The total BOD;s removal ratio of A/ O
SBR was higher than 98 % but the effluent CODc, concentration couldn’ t meet the discharging standard before coagulating sedi menta-
tion .
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Table I  The quality of wastewater/ mg* L'
BODs/ COD¢, >
1)
60h 72h s BODs/ CODc,
COD¢, 10000 ~ 15000 400
BOD; 4000 ~ 9000 150 0.21 0.18. i
NH, - N 1000 ~ 1300 80 >
SS 5000 ~ 8000 200 s
pH 7.0~8.5 6~9 COD/ N
R ( GBI 8596-2001)
R BODs/ CODc,
1.3
-SBR ASBR SBR
ASBR ,ASBR
SBR ,ASBR  SBR g
S
: =4
(81 K
0.1
2
0 | | | | |
0 12 24 36 48 60 72
2.1 ASBR R /h
ASBR s
1
Fig.1  Effect of digesting time on BODs/ CODc, of waste water
COD¢, 2.2.2 ASBR SBR
, 50 % 10d 4 ,ASBR
, 4 12.,36.,48  72h,
s 20 % 40 % . 7L, ,
60% 70 %. COD¢, 1h, SBR
5 ~7kg/( m’=d) ,COD, 50 % ~70 %. SBR 12h,
2.2 ASBR 1h,SBR
2.2.1 ASBR 2.
2 >
ASBR R
70 % s BODs/ SBR
COD¢, , 1 s 12h
1 , ASBR BODs/ SBR ,COD;, 8764.3mg/ L
CODc¢, > 825.7mg/ L, 90.6 %,
BODs;/ CODs,  0.55, 72h CODc,
SBR CODCr

1132.5mg/ L,
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51.7 %, SBR BOD; ,
COD¢, . COD;, BOD; , BODs:
, , NP 100:51,
, 1 C/' N ,
36h BOD;/ CODy,
, . ) 2 ) 5
2 SBR / mgeL"!
Table 2 The running result of SBR treating digest/ mg* L™ '
SBR ASBR /h
12 36 48 72
! % ! % ! % ! %
COD¢, 8764.3 825.7 90.6 4638.5 873.4 81.2 2749.7 1047.8 61.9 2345.6 1132.5 51.7
BOD; 3673.5 69.2 98.1 1853.4 82.1 95.6 1015.2 118.3 88.3 483.6 137.4 71.6
NH,; - N 1224.6 17.2 98.6 1218.9 9.6 99.2 1229.7 226.5 81.6 1256.4 287.8 77.1
TN 1387. 4 317.6 77.1 1345.3 275.7 79.5 1321.7 474.2 64.1 1306.8 568.3 56.5
36h, SBR s R
NH,/-N TN . , NO;-N,
s ) TN
, C/' N , C/N 12h
, SBR 4 ( 3)
C/N , « 4.
12h SBR 3 SBR /h
Table 1  The working procedure of SBR/ h
1 2 2 4 2 2
’ ’ 2 2 3 3 3 1
5 3 1 4 2 4 1
5 5 4 2 8 2
, ASBR 36h, 4 s
. ,SBR 1. 2 3
, ; 4 ,
SBR
3 SBR SBR
R 1 2 3
3.1 SBR 3 , ,
SBR 3
SBR R SBR
NH, - N , . , SBR
1000 mg/ L , COD/ NH,/-N
(4-~6) R R R 3

, 2 SBR
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4 SBR / mge L~
Table 4 The running results of SBR with different working procedure/ mg* L~

COD, BOD; NH, - N N
/! % !/ % /! % !/ %
1 4378.2 864.7 80.2 1751.3 64.8 96.3 1026. 4 9.3 99.1 1184.7 225.2 81.0
2 4378.2  875.3 80.0  1751.3 67.1 96.2  1026.4  18.8 98.2  1184.7  243.4 79.5
3 4378.2  647.2 85.2  1751.3 57.2 96.7 1026. 4 4.7 99.5 1184.7  214.8 81.9
4 4378.2  1273.9 70.9 1751.3 87. 4 95.0  1026.4  37.5 96.3 1184.7  305.9 74.2
3.2 SBR , 2 , 30min
SBR : NO,-N I mg/L
NH,/-N , , COD¢,
) 30 min , NO;-N
COD¢, ,
3.2.1 )
SBR . ,
40 % . , NO;-N, ,
SBR NO;-N 5~ s
15mg/ L, NO;- N , 40 min
60 ~80mg/ L, NO;-N s
> NO;-N )
2 4 s
3 ,SBR 8h NH, - N
COD;;  NO;-N , <10mg/L, ’
2 BOD; 60mg/ L, COD,
3500 100 ’
COD¢, . ,
3000 8h DO ng/ L 5
5 5
5 g
% 2500 EI 3.2.3
a
8 g SBR , .
2000 , ,
1500
0 20 40 60 80 100 120 ’
Bt [A] /min ,
2 COD, NO.-N ’

Fig.2 The changes of COD(, and NO}- N concentration

in different time at the filling stage
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Fig.3 The changes of SS concentration and sludge water 98 % ’ COD ’
interface in different time at the setting stage
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