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ABSTRACT 

The by-products of pressurized fluidized-bed combustion (PFBC) systems are mixtures 
of coal ash, anhydrite (CaS04), and unspent alkaline sorbent. Because PFBC by-products are 
alkaline and contain large concentrations of readily soluble bases (Ca and in some cases Mg) 
and other essential plant nutrients such as S and K, they have potential use as soil amend
ments, especially in acidic soils. PFBC by-products (particularly those with large Mg con
tents) may cause excessively high soluble salt concentrations when applied to soil. This 
could be detrimental to plant growth and might also impact the release of trace elements from 
the coal ash component of the by-product. In field experiments on three acidic soils, the lim
ing effectiveness of a PFBC by-product, its effects on corn and alfalfa growth, and its impacts 
on crop, soil, and water quality were investigated. The PFBC by-product was applied at rates 
from 0 to 2 times the liming requirement of the three soils (0 to 70 Mg ha"1), and incorpo
rated to a depth of 10 cm. Amendment with PFBC immediately increased surface (0-10 cm) 
soil pH (up to 7) and extractable concentrations of Ca, Mg, S, and B. Soluble Al, Mn, and 
Fe concentrations in the surface soil were decreased. Within 1 year of application, pH began 
to increase below 10 cm, and Ca, Mg, and S concentrations decreased in the surface and had 
leached to a depth of 60 cm. Within 2 years, increased Ca, Mg, and S were measured at 
depths up to 100 cm. With the exception of a small, short-lived increase in soil B, PFBC 
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application did not cause measurable changes in soil extractable concentrations of trace ele
ments. Surface runoff water concentrations of Ca, Mg, and S were increased in the first year 
after application, however, there were no effects on trace element concentrations. Alfalfa 
yield was increased by PFBC amendment, but corn grain yield was not affected. Alfalfa and 
corn leaf tissue concentrations of Ca, Mg, and S were increased while Al, Fe, and Mn were 
decreased by FGD, with no evidence of any plant toxicity. Application of PFBC up to two 
times the lime requirement of acid soils improved production of acid-sensitive crops with no 
detrimental effects on soil or water quality. 
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