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KETKANOK SAEUANG : ADSORPTION AND RECOVERY OF NICKEL
AND CHROMIUM FROM ELECTROPLATING WASTEWATER USING
ACTIVATED CARBON FROM WASTE RUBBER TIRES. THESIS

ADVISOR : ASST. PROF. SIRAPORN POTIVICHAYANON, Ph.D., 177 PP.
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The objectives of this research were to investigate the removal efficiency of
nickel and chromium in electroplating wastewater by activated carbon derived from
waste rubber tires. The waste rubber tires were activated by heating in which case the
activated carbon was studied the physicochemical properties by a field emission
scanning electron microscope (FE-SEM) with energy dispersive X-ray spectrometry
technique. The results showed the surface was regulated and the porous was increased
when compared with carbon black. The energy dispersive X-ray spectrometry spectrum
showed carbon -more than 80%. The texture of activated carbon was analyzed by
Brunauer Emmett Teller (BET) and found that the surface area and total pore volume
were improved to 149.74 m*/g and 1.05 cm®/g, respectively. The total pore volume
showed in mesoporous. The activated carbon adsorbed iodine solution up to 1,506.13
mg/g and density appears results revealed at 0.73 g/cm? which the property of activated
carbon was in Thai Industrial Standard. The optimum conditions of adsorption in mixed
aqueous solution containing 10 mg/I for each nickel and chromium were pH at 5, 30
min of contact time and 3 g of adsorbent dosage. These showed the activated carbon

adsorbed nickel and chromium more than 50% and 99.99% of efficiency, respectively.



In addition, this adsorption process could be proved by Langmuir model with correlation
coefficient of nickel and chromium at 0.94 and 0.99, respectively and then the activated
carbon was used to adsorb nickel and chromium in electroplating wastewater by dual
packed bed column system. It was found that the optimum flow rate was 0.5 ml/min
which adsorbed nickel and chromium more than 90% of efficiency. This activated
carbon could be reused after extraction using 1 M of nitric acid solution which nickel

and chromium could be recovered more than 80% of efficiency.
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