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Techniques Using Biological Approach for Treatment of Swine Manure

GAO Ru-ying, LIN Cong, WANG Ping-zhi, LI Guang-ze, PENG Ying-xia

(College of water conservancy and civil engineering of China Agricultural University, Beijing 100083, China)

Abstract: A new treatment system for disposal of swine wastewater is brought forward in accordance with the characteristics of swine
manure — discharging way, the property of swine wastewater on intensive scaled swine farms. The results of our experiment showed:

1) According to the result of experiment set a sedimentation pond that adopt a method with nature proceeds to deposition to realize
solid — liquid separation before treatment system on swine wastewater. 2) Foreign microorganism had no an obvious exaltation to
removal rates of COD of wastewater, so we could share profits to use the microorganism in swine wastewater in treatment with swine
wastewater. 3) Aeration could promote favorable oxygen microorganisms to decompose quickly organic compounds in swine
wastewater, but the cost of running treatment system for swine wastewater was rather expensive, therefore we could supply super —

speed biology filter pond with equipment for sending the breeze and add ample oxygen to fill the place of aeration device. 4) Es-
tablishment of an oxidized pond in the end of the system for treatment of swine wastewater could insure the swine wastewater reaching
to state — standard and became “zero of discharge”. The project practice of swine wastewater treatment in Beijing Dongguangde pig
breeding farm showed that the optimal treatment system with the biological filter pond that good oxygen living creature was main saving
the project investment, operating expenses, simplifying management and increasing efficiency of removal rates of COD. The removal
rates of COD were more 90% in efficiency biology filter pond and the whole removal rates of COD were 93% ~97% of the new
system. The results of removal rates of COD indicated that the new system form a comprehensive systemic engineering of excrement
treatment and utilization, and reaching to a high unity of economic, social and ecological benefits, on condition of guaranteeing the
prerequisite that the discharged swine wastewater reaches the state standard and swine manure was non — pollution treated.
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Table 1 Basic characteristics of swine wastewater
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Figure 1 The equipment of the experiment of swine wastewater
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Table

2 Variation of removal rates of COD after treatment with

aeration at different concentrations of composite microorganisms

FET57K RIS A WIS B R
COD/mg * L™' COD/mg - L' [EfR 2R/ % COD/mg - L' [EfR R/ %
4642.2 1724.8 63 899. 1 81
4 652.2 1 055 77 1119.3 76
5047.2 1 688.1 67 1504.6 70
5 669.7 2 091.7 63 1266. 1 78
6 238.5 1330.3 79 1385.3 78
6 926.4 1724.8 75 2 678.9 70
8 666. 1 1.908.2 78 2 568.8 70
8 921 2 147.7 76 3229 64
10 040.6 2 306. 4 77 1942.3 81
13 466. 3 3017.6 78 2523.6 81
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Table 3 Variation of removal rates of COD after treatment with 2%

EM efficiency microorganisms at different aeration stages

AI5K 2%0EM T B, + 2%0EM T
COD/mg - L' COD/mg - L™" &% /% COD/mg - L' 2R/ %
1 067.9 624 42 495. 4 54
917.4 356 61 282.6 69
697 240. 4 65 202 71
697 238 66 191 73
325 112.3 65 77 76
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Table 4 Variation of removal rates of COD after treatment with aer-

ation at different concentrations of the EM efficiency microorganisms

F&y5 K WS + 2%0EM WS + 3%EM

COD/mg « L™" COD/mg - L™ B3 /% COD/mg - L' K2R/ %

486.2 168 36 165 36
598.2 280.7 56 310. 1 59
377.3 166.9 38 156 27
384.4 239 45 281 36
429.3 234 65 275 66
253.8 163.3 53 161.47 48
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Table 5 The removal rates of COD in the biological filter pond in the
condition of the temperature of 20 C ~25 C

#EK COD ik COD  FEfse 3K COD ik COD - FRfi#A
/mg + L™" /mg -+ L' /% /mg L™ /mg -+ L' /%
875.2 422 52 2 110.1 654. 1 69
1 082.6 422.1 61 4183.5 1137.6 73
1 145 394 66 6311.9 1871.6 70
1275.2 515.6 60 6926.4 1357.8 80
1311.9 223.8 83 7522.9 1342.3 82
1445.0 303.5 79 8 054 885.9 89
1513.8 282.6 81 9247.7 1757.1 81
1 669.7 183.7 89 10 040.6 2018.4 80
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Table 6 The removal rates of COD in the biological filter pond in the
condition of the temperature of 30°C - 39C

ik COD H7k COD R ik COD HiZK COD B

/mg L™ /mg - L~! /% /mg L™ /mg - L~! /%
467.9 187.2 60 1394.5 218 84
495. 4 194.5 61 1429.4 231.2 84
546. 8 174.3 68 1434.8 302.7 79

883 234.9 73 1489.3 209.2 86
939.4 152.3 84 1495.4 247.7 83
1 009.2 456.9 55 1513.8 282.6 81
1266 227 82 1550.5 264.2 83
1311.9 223.8 83 1761.5 158.5 91
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Table 7 The removal rates of COD in the second sedimentation pond

K COD/mg + 17! 7Kk COD/mg - 17! Rie 2/ %
885.9 751.7 15
1247.7 1132.5 9
1357.8 1174.3 13.5
1825.6 1651.4 9.5
2013.5 1779.8 12
2018.4 1798.7 11
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Figure 2 The process of swine wastewater treatment in

Dongguangde Pig Farm
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Table 8 Water quality for monitoring during the system operation
Wi 1Al [ﬁ?&ﬁr‘dﬂiﬁ *%ﬁl‘?ﬁffﬁ‘?& iﬁj’—l*ﬁ‘i‘lﬁ : :%&ﬁ@(ﬁ(’@. : AL
/mg - L COD/mg - L Feft®/%  COD/mg-L°'  [EfEFR/%  COD/mg- L' [RfER/%

0244 H 15 13852 3521 74.6 657 81.3 232 64.7
0244 H 22 14697 4234 71.2 2073 51 269.7 87 —
024 5H3 — 4160 — 1983 52.3 178 91 103
024 5H7 — 3 895 — 1562 59.9 152 90 138
0245 H 20 — 2 873 — 1389 51.7 127 91 86.3
0248 H 16 14275 936 93.4 354 62 97.1 72.6 77
0248 H 19 — 974 — 281 71 82.3 70.7 —
0248 A 23 — 970 — 253 74 93.3 63 —
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