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Abstract

The wood preservative chromated copper arsenate (CCA) contains hexavalent chromium [Cr(VI1)] and the conversion of Cr(VI) to trivalent
chromium [Cr(Ill)] drives fixation of the treatment chemicals to the wood fibers. Since the toxicity of Cr depends on its valence state, an
assessment of the Cr species occurring in CCA-treated wood, as well as leachates and ashes from CCA-treated wood, is helpful when assess
implications for disposal. In this study, both new and weathered wood samples of CCA-treated wood and their ashes were evaluated for totz
Cr and Cr(VI) within the solid matrices and within leachates. Results show that for both new and weathered CCA-treated wood, Cr(VI)
occurred in the range of 0.7-4% of the total Cr. Greater Cr leaching occurred at the pH extremes, with Cr(VI) only measured under alkaline
pH values (pH >9.0). Total chromium concentrations from synthetic precipitation leaching procedure (SPLP) leachates from CCA-treated
wood were consistently less than 3 mg/L with Cr(VI) below detection limits. The results suggest that leaching of Cr(VI) from discarded
CCA-treated wood should not be a concern in most landfill environments. One exception would be disposal in landfills with alkaline leachate;
Cr(VI) was observed to leach from CCA-treated wood in the presence of alkaline leachate from crushed concrete. When CCA-treated woo(
is combusted, chromium becomes concentrated in the ash. Cr(VI) in ash from the combustion of CCA-treated wood was found between 4 an
7% of the total chromium. In ash from the combustion of wood recovered from construction and demolition (C&D) debris (which contained
some CCA-treated wood), Cr(VI) accounted for as much as 43% of the total Cr. Nearly, all of the Cr in SPLP leachates produced from the
ash was in the Cr(VI) form. The degree of Cr(VI) leaching from the ash was highly dependent upon the alkalinity of the ash, with higher ash
leachate pH resulting in greater concentrations of Cr(VI).
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1. Introduction wood products used in outdoor environments. The amount
of chemical added to the wood depends upon its intended use
Chromated copper arsenate (CCA) has been used as avith more chemical added in wood to be used in harsher
wood preservative for several decades because of its excelenvironments. The amount of chemical in units of kilo-
lent performance in prolonging the structural integrity of grams of chemical added as CuO, Gr@nd AsOs per
cubic meter of wood varies from 4 to 40 kgirfil]. While
- arsenic and copper act as biocides, chromium acts as a fixing
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E-mail address: town@ufl.edu (T. Townsend). the conversion of hexavalent chromium [Cr(V1)] present in

1 Present address: Department of Civil Engineering, Texas A&M Univer- . . . .
sity, TX 77843, USA. CCA solution to trivalent chromium [Cr(lIl)] in the wood

2 present address: Department of Environmental Engineering, ChungnamMatrix [2] The primary chromium preCiPitates reported
National University, Daejeon 305-764, South Korea. to occur in CCA-treated wood products include CrasO

0304-3894/$ — see front matter © 2005 Elsevier B.V. All rights reserved.
doi:10.1016/j.jhazmat.2005.08.004



	Implication of chromium speciation on disposal of discarded CCA-treated wood
	Introduction
	Materials and methods
	Sample collection and preparation
	Laboratory analysis

	Results and discussion
	Total and hexavalent chromium in unburned wood samples
	Chromium leaching from CCA-treated wood
	Total and leachable chromium and chromium(VI) in ash samples

	Waste-management issues
	Hazardous waste status
	Impact on recycling
	Landfill disposal

	Implications for other wood preservatives
	Conclusion
	Acknowledgements
	References




