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Characterization of IC Reactor in Treating Piggery Wastewater

ZHANG Jie, LIU Ya-na, HU Zhang-bao, ZHAO Qing-ling, ZHANG Bai-liang

(Key Laboratory of Renewable Energy Ministry of Agriculture , Zhengzhou 450002, China)

Abstract: We studied several aspects of a IC reactor in treating piggery wastewater, including start — up and running characteristics,
granular sludge forming process in the reactor, diameter distribution of granular sludge and removal rate of organic contamination. In
the experiment, leaching liquid of swine manure was prepared into 5 ranges of COD concentrations, i. ¢ 2000m * L~', 3000 m -
L™, 4000 m L', 5000 m + L™" and 6 000 m + L.=', which ware used as fermentation substrate. During the start — up of IC
reactor, organic loading rate (OLA) increased from 0. 4 kg COD * m~* * d to 20. 6 kg COD * m~* - d, and COD concentration in
the outflow needed dropping to below 1 000 mg * L.~" before increasing the value of OLA every time. OLA was improved by means of
increasing inflow flux and COD concentration alternately. When the reactor was full of granular sludge at the 60th days, the start —
up was finished. At the time, COD concentration of inflow, inflow flux and OLA of inflow was 63 338. 3 mg - L™, 180 L + d " and
20.6 kg COD + m™? - d respectively. Variation of COD concentration following height orientation of the reactor was studied, re-
spectively, at the several COD concentrations of 2840 m + L™', 3651 m + L™" and 5236 m + L', the COD removal rate in the
sludge bad area occupied 90. 5%, 91. 6% and 93. 4% of the total COD removal rate of the system that was 69. 71%, 80. 14% and
87.45% , respectively, and only 9.5%, 8.4% and 6. 6% at the refined treatment area, revealing that the sludge bad area con-
sumed most of the organic contamination, but part of the residual at the refined treatment area. Diameter distribution of granular
sludge was studied depend on the sludge sample taken at the 20th, 60th and 80th day. The results made clear that the granular sludge
diameter exceeding Imm was little at the refined treatment area, and at the sludge bad area was about 81. 2%, which was important
for COD removal with a high — speed. At the same time, diameter distribution of granular sludge was different at different height of the
sludge bad area. Depending on the data gained at the 80th day, the diameter of the granular sludge at the underside was bigger than
that at the upside. After start — up of the reactor was finished, the concentration of T =N, T — P and NHs = N in the inflow and
outflow had been determined once every two days during the following 20 days, results showed that IC reactor had a certain removal effect
for Nand P. The T — N and T — P removal rate was 20. 8% and 34. 6% respectively, but NHi" — N concentration had a little addition.
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Figure 2 Start — up process of IC reactor
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