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Comparison of different washing agents for disposal of
chromium-contaminated construction waste
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Abstract: The chromium-contaminated construction wastes of the Haibei Chemical Plant were selected as
test sample. The removal efficiencies of the total Cr and Cr'" of six different washing agents were
investigated to find a suitable washing agent by using the modified BCR method [ Bureau Communautaire
de Référence (French: Community Bureau of Reference)]. The removal mechanisms of various forms of
chromium by six kinds of washing agents were studied. The total Cr and Cr*" removal rates were very high
for citric acid and concentrated hydrochloric acid, more than 90% of total Cr, more than 99% of Cr’".
Concentrated citric acid, concentrated hydrochloric acid and concentrated acetic acid reduced the pH value

" was reduced to Cr*" by organic matter. Six kinds of

of the construction waste, and in acidic conditions Cr
washing agents were very efficient for acid extractable chromium removal. Due to complexation, citric acid
was very good for oxidized state chromium removal. Citric acid was the best washing agent after careful

consideration of economic and environmental factors.
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Table 1 Physicochemical properties of sample
Sample ol w(total Cr) w(Crih) w(Cr)/mg « kg ™!
/mg + kg™! /mg « kg ™! Soluble  Acid soluble ~ Reducible  Oxidizable Residual
construction waste 1L 91+0. 01 6714. 674101 59 6387. 96+67. 33 5164 80 912 05 250. 02 305. 60 126. 06
+89. 39 +5. 71 +8 05 +8 45 +3. 92
construction waste after 10, 8440, 04 1662 25465 45 1431 40+41 29 1072 85 347. 25 187. 24 156. 68 34. 01
water washing +54. 65 +11 26 +4. 56 +8 69 +5. 93
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Fig 4 Removal of water soluble Cr for different cleaning agents

cleaning agents type; 1—water; 2—0. 05 mol » L' EDTA-Nay; 3—0. 1 mol « L™! EDTA-Nay; 4—0. 1 mol » L™ citric acid;
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Fig 5 Removal of acid soluble Cr for different cleaning agents
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Fig 6 Removal of reducible Cr for different cleaning agents
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Fig 7 Removal of oxidizable of Cr for different cleaning agents
cleaning agents type: l—water; 2—0. 05 mol « L' EDTA-Nas; 3—0. 1 mol « L™ ! EDTA-Naz; 4—0. 1 mol « L™! citric acid;
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Fig 8 Removal of residual Cr for different cleaning agents

cleaning agents type: 1—water; 2—0. 05 mol « L™! EDTA-Nay; 3—0. 1 mol «+ L™ ! EDTA-Nay; 4—0. 1 mol « L™! citric acid;
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9—0. 5 mol « L™ ! HCl; 10—1 mol « L™ ! HCl; 11—0. 1 mol « L™ ! acetic acid; 12—0. 5 mol « L™ ! acetic acid
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