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Preparation and Characterization of Waste Casting Sand-Apatite
Composite Materials for Soil Microorganisms

Toshiyuki AKAZAWA, Takafumi NOMURA, Kenji YOSHIDA
Hiroyuki INANO, Hiromi SARAI
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Abstract

Waste casting sand-apatite composites were prepared utilizing cattle bone by the three different wet methods,
such as impregnation into apatite slurrydd WS-IIA1[ dissolution-precipitation of apatitd] WS-IIAZ2[J and nitric
acid-treatment for apatite and mixing with fertilizeid WS-HA3, WS-HA-F0O Correlations among the crystalline
phases and microstructures, the soil microorganisms-adhesion or-holding properties on the composites, and the growth
characteristics of various plants, were investigated. The WS-HAS3 and WS-HA-F composites which composed of good
crystalline quartz phase originated from waste casting sand and low crystalline hydroxyapatite phase originated from
cattle bone, were the porous ceramics with 1~4mm particle sizes, 10~50um pore diameters and 40% porosity. The
number of intially adhered living rose rhizobacteria on the WS-HA3 composite was about 1060fu-g71, whose value
was 100 times larger than that on the waste casting sand granulated. The number of living Pseudomonas Putida
on the WS-HAS3 composite was almost constant 108cfu-em ™ for 114 days, whereas that on the waste casting sand
significantly decreased in 42 days. The WS-HA3 composite would be one of the supported materials for microor-

ganisms, which were efficient for the cultivation of plants, because of easy dissolution of Ca2+, P5+, MgzjL

and
NO3 due to soil improvement effect and fertilizer response. The WS-HA-F composite including 7wt% commertial
controlled release fertilizer was found to be a supported material for soil-microorganisms, which exhibited excel-

lent growth promoting for various plants.

KEY-WORDS @ Waste Casting Sand, Apatite, Cattle Bone, Composite, Porous Ceramics, Soil Microorganism, Soil Im-

provement Effect, Fertilizer Response, Supported Materials for Microorganisms
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