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Abstract:
Copper smelters produce sulfuric acid in the sulfur scrubbing process. Oil refineries use commercial
grade sulfuric acid in alkala-tion units, and the resultant "spent" acid is a waste product.

Field and laboratory experiments were conducted to evaluate the effectiveness of these sources of
sulfuric acid for reclaiming calcareous, saline-sodic soils. Three experimental sites were located on
montmorillonitic loam to clay loam soils in irrigated agricultural valleys of southcentral Montana. The
soils had high pH, ECe, SAR, and ESP values. Subsurface drainage varied substantially with site.

Treatments used in the studies included rates of scrubber acid and comparisons with gypsum,
ammonium polysulfide, spent acid, and scrubber acid used in combination with feedlot cattle manure.

Reclamation effectiveness in the field study was evaluated by saturated paste pH, extract conductivity,
and SAR values. Available P, Cu, Zn, Mn, and Fe levels were determined. Barley (Hordeum
distichum) dry matter yields were harvested the second year.

"Undisturbed" cores from one of the sites were used in a 131-day saturated flow leaching study.
Hydraulic conductivity and leachate EC and pH were measured with time. Soil cores were analyzed for
changes in EC and SAR of the extract from 1:5 soil-water ratios after completing the leaching study.

Field data indicate that reclamation occurred in the surface 5 to 20 cm of sulfuric acid treated plots.
Progress in reclamation was indicated by all soil criteria measured. Barley dry matter yields increased
by significant amounts the second cropping year. Yields due to the highest rate of acid were more than
four times that of the check.

Acid effectiveness increased with rate. Spent acid generally reacted similar to scrubber acid. Sulfuric
acid affected soil properties and barley production similar to gypsum and ammonium polysulfide.
Feedlot cattle manure plus scrubber acid increased barley dry matter yield nearly 40% over acid alone.

Laboratory data indicate that hydraulic conductivity values tend to increase, then decrease under
continuous saturation. Low soil SAR and EC5 values were generally associated with high hydraulic
conductivity and low leaching EC values. Leachate pH may decline if the total volume of leachate that
passed through cores is high. Sulfuric acid was superior to gypsum and ammonium polysulfide in all
criteria measured. 
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