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Abstract:
In some regions of the United States the near proximity of alkaline industrial byproducts to
acidic-contaminated landscapes in concert with low acquisition cost, make these by-products an
attractive option for soil remediation projects. The objective of this research was to determine whether
acidic-contaminated soil systems amended with alkaline industrial by-products enable plant growth
equivalent to that attained with a commercial grade mixture of CaCO3 and CaO. In addition, it was
determined whether an alkaline by-product dosage threshold existed, above which plant growth was
impaired.

Three types of cement kiln dust (CKD), three types of lime kiln dust (LKD), and two other alkaline
by-products (Dicalcium Silicate, Carbide Lime) were evaluated in this investigation. These alkaline
by-products, and the standard treatment composed of a commercial grade CaCO3/CaO mixture, were
applied to metalliferous tailings (pH 1.8), and metal contaminated soil (pH 5.0) and plant growth was
evaluated.

All alkaline products produced a desired soil pH (7.0 - 8.4) in the root zone during plant growth tests.
Following a 111 day plant growth period with Basin Wildrye and Redtop all alkaline industrial
by-products tested had plant growth equal to-or greater than- the CaCO3/CaO mixture. This was the
case in tailings and the contaminated soil for above ground plant biomass, plant height, root biomass,
root depth, and number of roots at the 5 cm and 10 cm soil depths.

When alkaline by-products, including the CaCO3/CaO mixture, were added to the Plant Growth Center
soil, the greater the application rate the less was plant growth. Across the alkaline product dosage range
of 0 % to 12 % (soil dry weight basis) the loss in aboveground plant biomass was 65 % for Basin
Wildrye and 88 % for Redtop. 
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