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This research investigated the detoxification of heavy metals in used battery powder by solidification.
The batteries using in this study were large size carbon-zinc batteries which were collected from Onnuj transfer
station. The binders used in this study were Portland cement type 1, Portland cement type 5, silica cement, a mixture
of silica cement and lime 25 % (by weight) and a mixture of silica cement and sand 25 % (by weight). The
characteristic of the battery powder, leaching by the Department of Industrial Works ' method (the Department of
industrial Works ' promulgation vol. 1 1988) showed that most battery powders were classified as hazardous waste.
Especially the B06 battery with the highest consumption, had cadmium and mercury m leaching solution at
concentration of 3.75 mg./l. and 124 mgA respectively. This values exceeded the standard setting by the Ministry of
Industry " promulgation vol. 25, 1988, for cadmium and mercury at not more than 1 mg/1 and 0.2 mg/L. respectively.

Form the trial test, by adjusting the proportions of battery powder (B06) to five binders at 0, 0.1, 0.2 and
0.3 (by weight). It was found that the silica cement had a solidified efficiency as good as Portland cement type L and 5.
And It was easily available and cheaper. And the mixing ratio of 0.1, the solidified samples met the Department of
Industrial Works " standard, for compressive strength more than 14 kg/cmz, for density more than L04 ton/m.. and
met the standard for heavy metals in the leaching solution too. ~ In the optimization test, the proportions of silica
cement to battery powder (B06) were reduced to 6:1, 7.1, 81 and 9:1 (by weight). It was found that the best proportion,
at 28 days curing time, was 7.1 All of the solidified samples met the government standards with a remarkable
increasing of compressive strength of 1029 kg./em2, a density of 208 ton/m3 And with cadmium and mercury
concentrations in leachmg solution of 0.02 mg./l. and 0.0014 mg./l. respectively. And hard as rock and no smell  Ina
test on effect of curing time on the solidified product, the solidified samples, at 7.1 mixing proportion, were cured for 7,
14,28 and 60 days. It was found that mcrease in curing time increased the compressive strength of solidified ample,
However, it did not show much effect on leaching of heavy metals.  For the long-term soaking test, the solidified
samples of 7:1 mixing proportion and 28 days curing time were crushed and soaked in distilled water having a pH
value 5.8-6.3 for 7, 14, 28 and 60 days. After leaching, it was found that mcrease m soaking time increased the amount
of mercury in leachate. In the solidification of other brand of battery powders, at 7.1 mixing proportion and 28
days curing time, it was found that the compressive strength, density and heavy metals concentration also met the
standards.

The total estimated cost for transportation, solidification and disposal was about 25,000 baht per ton of
battery powder or about 16.6 percent of the large size battery ' price (BJ6).
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