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Abstract A high efficient multi—function ceramic bio—filler MFCB was used to treat rural domestic sewage with concentrations of COD
200 mg-L", NH;—=N 20 mg- L™, and TP 4.0 mg-L". Two kinds of Multi—Function Ceramic MFC made by our experiment consist of fly
ashes, sawdust, iron ores, and other solid wastes. They were granulated and sintered during high temperatures, and then filled into the MFCB
with zeolite together as the style of “brick—wall”. This MFCB with the sort of “brick—wall” has three advantages, one for making water distri—
bution uniformity in the bio—filter, second for increasing the contacting time between domestic sewage and MFC, and the last for reducing wa—
ter current short—circuit and areas of dead—zone in the bio—filter. Furthermore, the MFCB were divided into an upper aerobic zone and a lower
anaerobic zone by aeration tubes in the middle of the bio—filter to obtain a deep removal of nitrogen and phosphorus. Our results indicate that
high removal efficiencies were obtained by this bio—filter 83.6%~98.3% for NH;—N, 84.49%~95.2% for COD, and 89.1%~99.7% for TP with
the hydraulic retention time HRT of 2.15~5.73 h and the hydraulic loading of 2.8~7.5 m*+m™-d".In addition, it also has the following
four advantages 1 easy to immobilize biofilm with a roughened surface; 2 improving pollutant removal efficiencies with high Brunauer—
Enmet-Teller BET of 11.890 2 m*+g™ and the special structures of abundant mesopores and micropores; 3 high pH resistance and me—
chanical strength; 4 less or no heavy metals dissolution. Thus, compared to other bio—filters, this MFCB can apply widely in treatment of
rural domestic sewage with relative low construction cost and easy to operation and management.
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Table 1 The composition of Multi—Function Ceramic MFC
/180~200 /<325 /180~200 /20~40 /180~200 /<400
1 25% 36% 10% 25% 4% 20%
2 15% 46% 10% 25% 4% 20%
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Table 2 The water quality of synthetic sewage COD.NH;-N.TP "
— — UV754N 7225
COD G0 200 CaCl, 3 pH.DO HANNA 201  YSI 550 A o
NH;-N NH.CI 20 FeCly- 7H,0 3 N
POY-P KH,PO, 4 NaHCO, 12 " Analytik Jena AG /
MgS0,-7H,0 100 °
) 2
1.3 2.1
pH 6.5~7.5 1.2
8.0 mg-L™" 2
20~25 °C., 3
COD:N:P=100:5:1 4,
COD400mg-1* N20mg 1! P4.0mg-1.", 1 2
3d 2 2 o
/
3d 4d
0.9 m*m>-d™ 3 N
d 22 HRT  COD
2.7 m* m?2-d" 3d COD N
40% o HRT COD
coD 45 .
200 mg-L" NH:=N 20 mg-L.! TP 4.0 mg-L.™* coD HRT
5.73.4.3.3.44.2.87.2.15 h 573 h 215h 1
COD 93.9% 86.6%
30 7.3% 2 COD
3 . 90.3% 86.0% 4.3%.
Table 3 Influent flow, HRT and hydraulic load 1 COD
/d /L /h /e ! 28 m’m=-d”
0~9 25 5.73 2.8 5.73h
10~19 30 4.30 375 7.5 m* m?-d”
20~29 375 344 4.69 215h i
30~39 45 2.87 5.63 |
40~49 60 2.15 75 5
4

Table 4 Technological parameters of Multi—-Function Ceramic MFC

/mm /g+cm™ 1% BET/m?- g™ fem?eg™! 1%
1 8~10 141717 44 11.890 2 0.005 503 4.86
2 8~10 1.505 6 44 6.561 1 0.026 467 3.04
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Figure 2 Multi-Function Ceramic of scanning electron microscope SEM  photographs
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