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Studies on the Adsorption of Heavy Metal on Bark.
Part 2. Adsorption Mechanism of Heavy Metal on Bark®!
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Ezomatsu | 593 6.56| 25.78 | 32,94 C
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Table 2 Heat of adsorption of heavy metal on unextracted
and cold water extracted bark.

Heat of adsorption
Extraction Species cal/g-Bark { kcal/mol-Heavy metal
Cuzt | Cr3+ | Caz* | Curt | Crov | Caze

Ezomatsu 15.37) 22.30) 20.85 85.16| 144.56| 224.80

Unextracted Benimatsu inner 27.54 18,60 10.45 167.16] 94.12 115.77
outer 27.41 8.99 18.20{ 167.77] 49.40| 307.98

Ezomatsu 1.13 0.00 5.88 7.33 0.00, 88.80

Cold water Benimatsu inner 6.70 0.30] 7.31 48.30 5.20| 115,77
outer 1.47! 0.00 4,62 12,71 0.00] 93.29
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o adsorption in the equilibrium state by cold
ie] water extraction treatment of bark.
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Summary

The adsorption mechanisms of copper (II), cadmium (II) and chromium (III) on
the bark of Ezomatsu (Picea jezoensis CARR.) and on the inner or outer bark of
Benimatsu (Pinus koraiensis SIEB. et ZUCC.) were investigated. The unextracted bark
and the bark extracted with cold water, alcohol and/or 1% sodium hydroxide
aqueous solution were shaken with 100ppm heavy metal aqueous solution adjusted
to pH 6.0—6.5 at 30°C, for 24 hours. The relative contribution of chemical adsor-
ption and physical adsorption on the bark-heavy metal system was synthetically
discussed from the experimental data of amount of adsorbed heavy metal, heat of
adsorption and amount of extractives,

As the results, it was recognized that the adsorption behavior was characterized
by the combination of bark and heavy metal. It was assumed that physical
adsorption contributes dominantly as compared to chemical adsorption in the
adsorption of copper (II) on barks, while the adsorption of chromium (III) is
mainly dominated by chemical adsorption, and the adsorption mechanism of
cadmium (II) is intermediate between that of copper (II) and chromium (III).

Estimating the relative contribution of chemical and physical adsorption on each
bark, it was also elucidated that the adsorption of heavy metal on Ezomatsu bark
is primary dominated by physical adsorption, and that on the inner bark of
Benimatsu is mainly dominated by chemical adsorption.

On the adsorption of heavy metal on barks, it was seemed that the extractives
contents of barks are the main factor which dominates the adsorption behavior.



