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ABSTRACT

The potential and effectiveness of activated carbon derived from carbonization of Lapsi
(Choerospondias axillaris) seed for adsorptive remova of cadmium (I1) was examined
by adsorption technique. The carbon obtained from Lapsi seed was chemically modified
by treating with 1:1 HNOs at 60° C. Boehm method was used to estimate the oxygen
containing acidic functional groups. The acidic functional group, specific surface area
and adsorptive capacity all greatly increased with chemical treatment with nitric acid.
The specific surface area of the charcoal, after chemical treatment, increased to 600
m?/g from 45 m%g. The ash, moisture and carbon contained in modified charcoal were
found to be 3.5%, 0.2 % and 96.3 % respectively. The performance of the adsorbent was
in par with commercia activated charcoal. Various parameters such as contact time,
adsorbent dose, pH and metal ion concentrations on adsorption were studied, optimized
and applied in the present study. The maximum adsorption capacity of charcoal to
adsorb Cd(Il) was found to be 12.53 mg/g at optimum pH of 6 and equilibrium was
attained within 150 minutes. The adsorption of cadmium followed pseudo second order
kinetic model and the rate constant of the process was found to be 1.73x10° g mg*
min™. Results indicated that the Langmuir model gave a better fit to the experimental
datain comparison with the Freundlich isotherm.

Keywords. heavy metals, Cadmium (1), activated carbons, Choerospondias axillaris,
chemical activation, adsorption capacity, adsorption isotherm, adsorption kinetics
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List of Abbreviations and Symbols

%
mg/L
o/L
pg/mL
nm
ppm
mg/g
meg/gm
mL
Cd(1l)
AC
CAC
CASC
MCASC
Co

Ci

Vv

M
Rem(%0)
Qe

Ce

Om
b

Percentage

Milligram Per Liter

Gram Per Liter

Microgram Per Milliliter

Nanometer

Parts Per Million

Milligram Per Gram

Milliequivaent per gram

Millileter

Divaent Cadmium

Activated Charcoal

Commercially Activated Charcoal
Choerospondias axillaris Seed Charcoal
Modified Choerospondias axillaris Seed Charcoal
Initial Concentration of Cd (I1) in mg/L
Concentration of Cd (I1) in mg/L at time‘t’
Volume of Cd (I1) solutionsin L

Weight of activated carbon in gram
Percentage Removal

Amount of Cd(Il) adsorbed per gram at equilibrium
Equilibrium concentration of Cd (11) in mg/L
Maximum adsorption Capacity in mg/g
Energy of adsorption

Adsorption capacity

Adsorption intensity

Pseudo first-order rate constant

Pseudo second-order rate constant

Initial adsorption rate



SEM Scanning Electron Microscope
meq Milliequivalent

R? Correlation Coefficient

L/g Litre pergram



