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Mechanism of soil amelioration by used sewage-treating ceramsite
and its agricultural value
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(1.South China Institute of Environmental Sciences, Ministry of Environmental Protection, Guangzhou 510655, China;2.
College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China;3.State
Environmental Protection Key Laboratory of Water Environmental Simulation and Protection Control, Guangzhou
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Abstract: To explore the way of agricultural recycling, the used sewage-treating ceramsite was first observed by
Scanning electron microscope(SEM) and X-ray diffraction(XRD) analysis. Then the ceramsite (350 g) was mixed with
soil (1.2 kg) and applied on pot cultivation of two kinds of maize, referred as treatment T1 and T2, at the same time, the
two kinds of maize cultivated without ceramsite were served as control group, namely, CK2 and CK2 to study the effect
of ceramsite on soil amelioration and on growth of maize, and the underlying mechanisms were also explored. The results
showed that after treating the sewage, alkaline substance was found in ceramsite and phosphorite was detected on the
surface of ceramsite. Soil pH, available phosphorus and total phosphorus in soil were obviously enhanced. The available
phosphorus and total phosphorus in T1 respectively increased 27.9% and 17.7%, compared to CK1, and those in T2
respectively increased 27.3% and 14.3%, compared to CK2. Maize growth under T1 and T2 treatments were all better
than that under CK1 and CK2. Compared to CK1 and CK2, maize height increased 14.5% and 23.6%, stem diameter
increased 16.2% and 24.5%, leaf area increased 75.9% and 64.6% and length of root increased 17.2% and 24.1%

s HEE  2012-01-11
E&€WMHE (2009DFA91780) (2008ZX07211—004)
TEEE N (1986—) luopc@vip.qq.com *

cjy@scies.com.cn



38 199
correspondingly in T1 and T2. In addition, accumulation of dry matter in the plant was also promoted in T1 and T2.
These results suggest used sewage-treating ceramsite could be applied on soil amelioration, which would be an important
and prosperous way for disposing the ceramsite after municipal sewage-treating.
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Fig.1  Microstructure of the used sewage-treating ceramsite
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Fig.2  Phase analysis of the used sewage-treating ceramsite
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Table1l  Effects of different treatment on maize growth
/em /mm fem? /em /g /g 1%
Tl 55.3a 5.53a 480.68a 22.15 6.92a 0.27a 3.94a
CKl1 48.3b 4.76b 273.22b 18.90 2.43b 0.07b 2.71a
T2 52.3a 6.31a 409.92a 26.40 8.94a 0.86a 9.67b
CK2 42.4b 5.07b 249.09b 21.27 3.57b 0.18b 4.95b
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Table 2 The effect of different treatments on available
phosphorus and total phosphorus in soil

pH /(mgkg™) Agkg™)
Tl 6.77a 7.25a 0.73a
CKI  5.52b 5.67b 0.62b
™ 6.83a 6.83a 0.72a

CK2 5.51b 5.38b 0.63b

[21]

5 mm



202 ( ) http://www.hnndxb.com 2012 4
2005 61
[9]
[ 2002 20(5)
35-37
[10] ]
2003 12(1) 92-95

’2%;—% 3k [11]

[1] HanS Yue Q Yue M etal The characteristics and 1] 2007
application of sludge-fly ash ceramic particles (SFCP) as 16(4)  1135-1138
novel filter media[J] Journal of Hazardous Materials [12] ]

2009 171(6) 809-814 2004 26(3) 96

[2] YueQ HanS YueM etal The performance of biological [13]
anaerobic filters packed with sludge-fly ash ceramic 7] 2010 30(4) 157-162
particles (SFCP) and commercial ceramic particles (CCP) [14]
during the restart period Effect of the C/N ratios and filter 7]
media[J] Bioresource Technology 2009 100(21) 2010 34(21) 54-58
5016-5020 [15]

[3] ZhaoY YueQ LiR etal Research on sludge-fly ash 7 2010 34(13) 59-61
ceramic particles (SFCP) for synthetic and municipal [16] !
wastewater treatment in biological aerated filter (BAF) [J]. 7]

Bioresource Technology 2009 100(21) 49554962 2011 37(4) 361-366
[4] 7]
[ 2009 [J] 2006 15(6) 1264-1268
28(9) 1924-1931 [18] M]3
(5] 2000 76-78 81-87
7] 2009 18(6) [19] M]
21182121 1998 901-918
6] [20]
] [J] 2006 12(1) 23-28
2010 36(3) 356-362 (21]
7] ] 2010 18(6) 11941198
J 2010 - .
(1 WAL A AR
26(1) 68-72



