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This research was conducted to study the capabilities lead and cadmium removal using
bone charcoal which was prepared from calcining cattle’s bones. The study consisted of both
completely mix batch and column experiments . The physical structure of before- and after-
experiment of bone charcoal was investigated. The batch experiment was aimed to study the effects
of the temperatures which was used for preparing the bone charcoal (400, 500 and 600° C), initial
concentration of lead and cadmium, solution pH, and contact time on lead and cadmium adsorption
by bone charcoal. Adsorption isotherm was used to model the batch adsorption data. The
application of bone charcoal in removing heavy metals in continuous flow system was tested in the
column study using both synthetic and industrial wastewater.

The batch experiment results show that lead is most effectively removed by the bone
charcoal prepared at 500°c while cadmium is most effectively removed by bone charcoal prepared
at 400°c. The optimum pH range for the removal are 4-6 for lead and 5-7 for cadmium. Cadmium
adsorption results fit well with Freundlich equation while lead adsorption results fit well with Langmuir
equation. The deviation of the results from the model is due to precipitation. The adsorption capacity
of bone charcoal is 617.5 mg/g for lead and 68 mg/g for C3dmium. The main mechanisms of lead
removal by bone charcoal are the formation of co-precipitation.

Owing to physical structure analysis of bone charcoal. Carbonate proportion is going to
decrease when the temperature increases. Carbonate that is in between bond structure is able to
make bone charcoal more dissolved and this is an important mechanism in metal removal.
Furthermore, Carbonate causes bone have more surface area and pore volume. Lastly lafter the
XRD experiment, lead is removed by apatite precipitating out to be lead hydroxyphosphate; on the
other hand Icadmium bonding with apatite cannot be detected by XRD because of its low crystallinity
and other removal mechanisms.
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