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ABSTRACT

The commercial planting materials are widely used in soil-less culture because
they are high hardness and easy for use but the disadvantages of commercial planting
materials are expensive, low density and high pH value. The objective of this research
is to produce fired planting material from leonardite and flue gas desulfurization
(FGD) gypsum which are residues from coal mine and Mae Moh electric power plant
in Lampang province mixed with clay and sawdust instead of commercial planting
materials. The production fired planting material was performed by mixing raw
materials in different proportions according to the triaxial diagram, forming and firing
at 500, 600, 650, 700, 850, 900 and 1000 °C, respectively. Physical and chemical
properties of fired planting material compared with the commercial one were

investigated. The results showed that the weight ratio of 58% leonardite, 17% FGD
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gypsum and 8% clay with 17% by weight sawdust mixed, firing temperature at 650
°C were the most suitable conditions for production of fired planting material. This
prepared fired planting material did not slake when soaked in water. It has 61.71%
water absorption, apparent porosity 75.53%, pH value 6.4, apparent density of 3.26
g/lcm?®, bulk density of 1.39 g/cm®, and CEC value 19.2 of meqg/100 g. This fired
planting material produced was 89% mesoporous and its BET surface area was 57.2
m?/g.

The adsorption behaviors of NOs", K" and H,PO4 on the appropriate fired
planting material produced and the commercial planting material were studied. The
amounts of NOs", K" and H,PO4 adsorbed on fired planting materials were higher
than commercial planting material. The adsorption behaviors of all three ions on both
planting materials tend to be of multilayer type confirmed by the Freundlich plots.
The amount of NOs', K* and H,PO4™ desorbed on both of planting material decreased
when increased time of elution. The amount of K" leached on both of planting
material increased when increased temperature. Furthermore, the amounts of Cd?*,
Cu?*, Mn?*, Pb?" and Zn?* in both of planting materials were lower than the toxicity

level of these ions for plant.
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