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ABSTRACT

In recent years there is a search for inexpensiter@ate materials as a source of adsorbent to negnitie heavy
metal in aqueous solution; in the present studyooat shell and shale are used as adsorbents foreheval of
cobalt. The study also aims to find the suitable fgrhperature and dosage for the removal of Coigh.
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INTRODUCTION

Water is our lifeline and feeds us. Water has plagerole not only in the history of countries, batreligion,
mythology, and art. Water in many religions cleande soul through holy water. The water or hydymaycle
explains interactions between the atmosphere, kpthere, and lithosphere. Uses of water includecalguial,
industrial, household, recreational and environmleattivities™™.Water pollution is a major threat to living thing.
The ground water pollution of mainly higher thaattin the most contaminated surface water suppnywof the
chemicals are tasteless and odorless and beyot@inceoncentrations is a threat to human healthe fajor
pollutants in aquatic systems are chlorites, régdteavy metals, and toxic organisms. Adsorptiohriigue is used
to combat water pollutio” Adsorption is a surface phenomenon. It is obsemtethe surface of the solution.
Adsorption is process that occurs when a gas aidigolute accumulates on the surface of solid diqaid
(adsorbents), forming a film of molecules or atqthe adsorbate).

In the present work shell and coconut shell are uskeas adsorbents in the removal of cobalt (Il) lon

Coconut shell is used for manufacture a varietgroflucts with commercial importance including aated carbon.
Shell is carbonized by using methods like pit mdthdrum method destructive distillation. Activatedrbon
manufactured from coconut shell is more effectioe ddsorbing gas/vapor and aids in the removalotdrdrom

compounds.

Shale

shale is fine-grained, classic sedimentary roclnsedtary rock composed of mud, which is a mix asRs of clay
minerals and tiny fragments (silt-sized particlepther minerals especially quartz and calcites Tdttio of clay to
other mineral is variable. A shale is characteriagdreaks along thin laminae or parallel layerimghedding less
than one centimeter in thickness.
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MATERIALS AND METHODS

Preparation of Adsorbent
Coconut shell is collected from the used coconbg 3hell is carbonized in a muffle furnace keptar4@0 -500°C
7 hours. The shale is used in finely ground form.

Standard calibration curve for cobalt (I1)

10ug of cobalt solution is prepared. Various volaroéthis solution are pipetted out into reviewsb6fml standard
flasks. To each flask 6ml of cobalt solution, 2gism acetate and 2ml nitro-R-salt is added and dhéaiel made up

to the mark®. The photoelectric colorimeter is standardizesgdilank solution. The percentage transmittance and
absorbance for each solution is measured by usintpplectric colorimeter at a wavelength of 425Hm

Effect of pH
The influence of the solution on the percentageorehof the cobalt at equilibrium is examined at iaitial
concentration of about 10ug at room temperaturedus 2 to 8.

Effect of equilibrium time

The contact time experiments are useful to investighe influence of system parameters on thearadeextent of
adsorption. Experiments is done by conducting batotle studies with cobalt solution of known concatiin, and
known pH at room temperature using 2g adsorbevarius time interval$

Effect of the dose of the adsorbent

The effect of the dose of the adsorbents on eqjuitib time is examined by conducting batch mode erpents
with 10ug cobalt solution at the optimal pH respedty. The agitation speed and the size of adsdrbemne kept
constant for all experimerith

Effect of temperature on the adsorption process
The adsorption is studied by conducting experimamtequilibrium time under identical conditions hlitferent
temperature 35°C,45°C, 55°C ...etc at the optimumwithki2g adsorbent.

RESULTS OF DISCUSSION

Batch mode adsorption study is conducted and tfectsf of pH, contact time, dose and temperaturethen
adsorption process were studied using adsorbestenat shell, and shale.

Optimum pH

The pH of the solution is a dominant parameterdintiolling process on the adsorption process dhéadsorbent.
Hence the influence of pH in the removal of metakkamined initially and the optimum pH for the @gision
study is determined by conducting experiments abua pH from 1 to 8.The adsorption of the metalcoconut
shell is found effective at pH 8 (table 2) and aximaim of 79% of the metal adsorbed at this pH (grap.
Simultaneously adsorption studies is conductedgusirall and it's found that 80% of the metal is@abtled at pH 5
(tak[)7lle 6 and graph 6). The optimum pH both are pBdis used and further experiments is carriedrasitoptimal
pHY.

Equilibrium time

The minimum time needed to reach equilibrium islechlequilibrium time. During any adsorption process
adsorption and desorption proceed till equilibriismmeached. The extend of removal of cobalt meyahdsorbents

is found to increase, as the contact time incresséhe contact time increases (graph 3 and 7)cé{étdb minutes is
taken as the equilibrium time for the adsorptiopezikments. It is found that 72% of the metal is ogad by
coconut shell and 66% of the metal removal in 16utgs in shal&"

Influence of adsorbent dose

The effect of adsorbents dose on the removal rafitise metal are shown using graphs (4 and 8).pEneentage of
metal adsorbed increases as the sorbent doseéagsel over the range 2.0g. Coconut shell showsmax 82 %
and shale shows a maximum of 65% optimal pH arttieequilibrium time. Increase in adsorption withrkent
dose could be attributed to increase surface aréah@ availability of more sorption sites.
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Influence of temperature
From graph 5 and 9, it is obvious that amount ef itietal adsorbed by the adsorbents decreasesneittase in

temperature. The uptake of metal by the adsortetknes from 60% to 79% (table 5) and 58% to 7686I¢ 9),
when temperature was raised. From 30 to 45° aetlaedation in extent of adsorbate is due to tleetfeat at higher
temperature the solubility of adsorbate increaseischemical potential decreases. As the temperatareases, the
rate of diffusion of adsorbate molecules acrossekiernal boundary layer and interval pores of aédsorbent
particles increases. Hence, the change in the tetype will change the equilibrium capacity of adsmt for a
particular adsorbaf8. In the presence study, coconut shell and shalesed as adsorbents for removal of cobalt.
Out of these two adsorbents, shale is found to dxe reffective in removing the metal from aqueousat&m.

Graph: 1 Standard graph Temperature: 30+2C
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Graph: 2 Effect of pH
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Fig.2 Effect of pH
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Graph: 3 Effect of contact time
Concentration: 10ug/ml

pH 5
Adsorbent: coconut shell
Dose: 2g
Temperature: 304C

Effect of contact time
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Fig.3 Effect of contact time

Graph: 4 Effect of dosage

Concentration: 10ug/ml
pH: 5
Adsorbent: coconut shell
Temperature: 304C
contact time: 45 minutes
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Fig.4 Effect of dosage
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Graph: 5 Effect of Temperature
Concentration: 10ug/ml
Dose: 29
pH 5
Adsorbent: coconut shell
Temperature: 304C
contact time: 45 minutes

Effect of Temperature
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Fig.5 Effect of Temperature
CONCLUSION

Shale and coconut shell were used as solid adgsrbarnthe removal of cobalt ion from aqueous soluthrough
batch mode studies. The influence of contract tipld, and concentration of metal ions on adsorbentewe
investigated. Sixty minutes of adsorption time wasnd sufficient to reach equilibrium for cobaltniaising
carbonized coconut shell and 45 minutes time iafeior shale. Adsorption of metal ions were pH defmnt and
the results indicate the optimum pH for the remmfaCo using carbonized shell to be 5 & for shaleas found to
be 7. Shale better adsorbent than the carbonizednab shell in most of the studies. Besides the afsthese
adsorbents under investigation does not pose dgonofor it disposal.
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