
 

 

 

 

 

 
 

 

 

 

 

 

 

Copyright by Mahidol University 



3836491 SCAI/M 

KEYWORD 

:MAJOR: APPLIED ANALYTICAL AND INORGANIC CHEMISTRY; 

M.Sc. (APPLIED ANALYTICAL AND INORGANIC CHEMISTRY) 

: ACTIVATED CARBON I ADSORPTION I FLY ASH I LEAD I ZINC 

I PRECIPITATION 

CHATCHALIDA BOONPANAID : REMOVAL OF METAL IONS FROM AQUEOUS 

SOLUTION BY ACTIVATED CARBONS AND COAL FLY ASH. THESIS ADVISOR : 

DUANGJAI NACAPRICHA Ph.D., JUWADEE SHIOWATANA Ph.D., PRAPIN WILAIRAT Ph.D., 

190 p. ISBN 974-589-929-1 

Two samples of activated carbons from coconut shell and a sample of coal fly 

ash from Mae Moh lignite were studied and compared for their efficiencies in 

removing lead and zinc ions from aqueous solution. Kinetic studies showed that 

different times are required for each adsorption system to reach its equilibrium. 

However suitable time of 25 hours was chosen. Adsorption isotherms in most cases 

obeyed the Langmuir model. Analyses for adsorption maxima were performed in two 

ways, one by using a linear transformation of the Langmuir equation and the other by 

employing a commercial non-linear regression program, ENZFIT. 

Comparison of adsorption maxima were made with respect to type and size of 

adsorbent, metal ion, initial pH and temperature. Overall results show that fly ash has 

greater capacity for metal removal than the carbon samples although the porosity of 

fly ash is much less than the activated carbons. Photographs of adsorbent surfaces, 

from optical microscopy and SEM, taken before and after adsorption took place show 

for the two adsorbents that lead hydroxide was formed at high concentration. Zinc 

hydroxide was not seen on the surface of activated carbons within the concentration 

used, but was found on the surface of fly ash particle. 

The quantity of ash giving a 100% removal was determined for a real sample 

highly contaminated with zinc. The amount needed for the real sample was greater 

than that required for pure standard of zinc due to the effect of other competing ions 

present in the wastewater, such as chromate and dichromate ions. 
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