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Basic studies on detoxification of copper, chromium, and arsenic
residues in CCA-treated wood charcoal by polyphenols

Youichi Hamamoto ", Miyusse Sakasegawa Mitsuyoshi Yatagai

Abstract: Using six types of polyphenol, a study was performed to detoxify CCA elements in the charcoal
obtained from CCA-treated wood that was pyrolyzed at 600°C. Since polyphenols react with and bind to
metal ions, the elution of CCA elements was inhibited by the absorption and fixation of polyphenols in the
treated wood charcoal. At the same time, detoxification of CCA elements by the elution in the polyphenol
solutions was confirmed. The amounts of six types of polyphenol absorbed were all low. With regard to the
fixation of hexavalent chromium and arsenic when a 5% acetaldehyde solution was added to the tannic acid
solution, the results, which were obtained by the method in accordance with the measurement associated
with soil survey regulations to enforce the Soil Contamination Countermeasures Law, indicated that the
amounts of hexavalent chromium and arsenic eluted were reduced (54% and 66%, respectively). The
comparison of the polyphenol solution and a dilute nitric acid solution, with regard to their elution activities
of the CCA-treated wood charcoal, demonstrated that they had almost the same level of activity.
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Table 1 Quality of COA chemicals (JIS K 1570:1998)

Component name No. 10%) No. 2(%) No. 3(%)
Chromium coempounds (in the form of CrQ;,) 55-68 33-28 45-51
Copper compounds {in the form of CuO) 16-21 18~22 17-21
Arsenic compounds (in the form of As)0s) 15-20 42-48 3038
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Table 2 Particle size distribution of GCA~treated wood
charcoal after grinding

Charcoal dust material weight(g) content(9)

Above 500 um 0.3139 6.3
500355 tm 0.3140 6.3
355150 1 m 0.9910 19.8
Below 150 um 3.3870 §7.7

Total 5.0059 100
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Table 3 Physical values of surface characteristics of wood charcoal samples

Tyne Specific surface area (1/g)  Pore volume (mi/g)
CCA~treated wood charcoal 0.0611
Tsuga heterophylla charcoal 0.0550
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Table 4 Polyphenol absorption capacity of CCA~treated and Tsugs Aeterophylle charcoal

(mg/g)
Type Tannic acid  Quebracho  Persimmon tannin - Mimosa tannin  Catechin Chestnut
tannin tannin
CCA-treated wood charcoal 1.86 1.18 2.78 2.38 2.45 1.85
Tsuga heterophyiia charcoal 1.89 1.91 3.02 238 1,78 1.32
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Table 5 Amount of arsenic in polyphenol solutions eluted from CCA-treated wood charcoal

Tannic acid Quebracho tannin Persimmon tannin

Wood charcoal added (g) 2 4 8 2 4 8 2 4 8
As (pg/L) 169 197 216 139 158 202 172 206 220

Mimosa tannin Catechin Chestnut tannin

Wood charcoal added (g) 2 4 6 2 4 6 2 4 8
As (f1g/l) 149 185 215 145 197 220 87 122 209

1)Arsenic content 250ug/g




Table 8  Amount of arsenic in dilute nitric acid solutions leached from CCA-treated weood charcoal

01N nitric acid 1N nitric acid
Wood charcoal added (g) 4 4
As (pg/L) 226 228

1)Arsenic content 2501 g/g

Table 7 Amounts of capper, chromium, and arsenic eluted in tannic acid solutions

ftem Environmental conditions Control Tannic acid  TannintAcetaldehyde
Copper 125mg or less per 1kg soil 358.0 3505 351.5
Chromium 0.05mg or less per 1L test liguid 0.65 0.30 0.26
Arsenic 15mg or less per 1kg soil 1255 103.0 42.4
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