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Abstract

Rubber wood sawdust as an industrial furniture waste was enhanced by produce to
activated carbon. In this work, a technique of Response Surface Method based on three-variable
(phosphoric acid activation: impregnation ratio, activation temperature and activation time while as steam
activation: carbonization time, activation temperature and activation time) experimental design and
regression analysis were applied to determine the optimal conditions of chemical (with phospheric acid)
and physical (with steam) activation pfocesses. Properties of activated carbons were estimated as BET
surface area, iodine adsorption and yield. Each response has been described by a second order model that
was analyzed based on its statistics and the analysis of variance (ANOVA). Moreover, each model was
found to be appropriate to predict most of response in the experimental region. Both chemical and physical
activation processes were two-stage activation procedures (carbonization, followed by activation at a
desired high temperature).

The experiments of H,PO, activation were carried out to investigate the influences of
impregnation ratio (ranging of sawdust:acid from 1:1-1:2), activation temperature (ranging from 400-700
°C), activation time (ranging from 45-90 min) and also low temperature of carbonizations at the first stage
were constant at all conditions. It was found that the optimal conditions of the H;PO, activation were as
following: impregnation ratio 1:1.6 and activated temperature at 552 °C for 73 min. Properties of
activated carbon were obtained as BET surface area 1272 mzlg, iodine adsorption 542 mg/g and product
yield of 49.96%. ’

The experiments of steam activation were also carried out to investigate the influences of
carbonization time (ranging from 30-60 min), activation temperature (ranging from 500-800°C) and
activation time (ranging from 45-90 min). It was found that the optimal conditions of the steam activation
were as following: carbonization time 46 min and activation temperature 667 °C for 68 min. Properties of
activated carbon were obtained as BET surface area 946 m2/g with iodine adsorption 646 mg/g and

product yield of 44.88%.



