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ABSTRACT

Purification of Chromium (VI) contaminated water is essential as it is toxic. The present study deals with the
removal of Chromium (VI) using activated carbon derived from Ficus racemosa bark (FRBAC) as low cost
adsorbent. The adsorption technique is effective and economical for practical applicability. The influence of contact
time, adsorbent dose, Cr (V1) ion concentration and pH on adsor ption phenomenon have also been investigated and
reported. The maximum adsorption capacity of the adsorbent under study for Cr (VI) was found to be 92.3% at
optimum pH 5. The results indicate that the adsorption process is favorable for Frendlich and Langmuir models.

Key words. Ficus racemosa, Chromium (VI) toxicity, Langmuir and Frendlich satption isotherm, activated
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INTRODUCTION

Environmental pollution is, now days, one of thestnalarming problems facing by human beings. Tlesgmce of
heavy metals in water sources and in edible agullcrops can be harmful to human. It is well Wnathat heavy
metals are toxic and they can damage nerves,divérbones, and they can block functional groupstaf enzymes
too [1]. Metal ions such as Cd, Cr, Co, Cu, Zn, Rd, Ni, Ag, and Sr and metalloids such as Se,aftg, Sb are
toxic if consumed beyond permissible limits. Strangosure to Cr (VI) causes cancer in the digedtizet and
lungs. It may also cause gastric pain, nausea, tuamisevere diarrhea, and hemorrhage [2,3]. Thevextional
methods for metal removal from water include reidungtprecipitation, ion exchange, electrochemiealuction and
reverse osmosis. Most of them involve high capitats with recurring expenses, which are not slatédy small-
scale industries. Adsorption method is considecette one of the preferable methods for the remofdleavy
metal ions from aqueous solution due to its sigaiit advantages such as low operational cost, apgécability
and creation of relatively low sludge. Wide randeadsorbents has been reported in the literatusé thows
different characteristics depending upon their deehtonstituents and the synthesis techniquestaddg-8].

The present research article reports the remov&hsbmium (VI) by adsorption on to low cost materfacus
racemosa bark based activated carbon (FRBAC).
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MATERIALSAND METHODS
All the chemicals used during this investigatiorrevef analytical reagent or chemically pure grade

Preparation of Adsorbent

Ficus racemosa bark was collected from the nearby local foreshaed it was cut into small pieces. It was wash
with distilled water and dried in sunlight to reneothe moisture. Then it was treated with formaldehtp avoid the
release of color by bark into the aqueous solutlaring the adsorption process. The above treatekl Wwas
carbonized by slow heating over a wide range opnature (400-70C) in the absence of air in a muffle furnace.
The char obtained was subjected to thermal aotindti the absence of air at elevated temperatup&C9and held

at that temperature for 1% hour. The adsorbentbsaireed was ground and sieved through 200 meskesiéhe
dried sample was stored in airtight bottles fotHar use.

Concentrations of Cr (VI) ion in solutions wereimstted calorimetrically applying standard metho@s 10].
Standard Cr (VI) solution was prepared by diss@gvin2829 g of potassium dichromate crystals inilidtwater
and making the volume up to 100 triExactly 50 cm of this solution was transferred into a 500°aralumetric
flask and made up using distilled water to get lat&m containing 0.1 mg of Cr (V1) ions per &nSolutions of
various required concentrations were prepared loginy suitable aliquots of the above solution wdiktilled water.

RESULTSAND DISCUSSION

Effect of contact time

For a fixed concentration of heavy metals and adiadsorbent mass, the retention of heavy metaleased with
increasing contact time before equilibrium is reathit can be seen that Cr (VI) removal efficieméyactivated
carbon derived fronfricus racemosa bark increased from 43% to 96%, when contact tias imcreased from 10
min to 120 min. Thus optimum contact time was fotmte 120 min.
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Fig. 1: Effect of contact timeon Cr (V1) ion removal byactivated carbon derived from Ficus recemesa bark

Effect of pH

The pH of the agueous solution is one of the ketofa that control the adsorption process of Cj {&h because it
controls the electrostatic interactions betweenattieorbents and the adsorbate. Cr (VI) ion remeffadiency was
found 92.3% at pH 5. Maximum adsorption of Cr (\dh was observed at the acidic pH. This is becatisewer
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pH there is increase in concentration dfidhs on the carbon surface.
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Fig. 2: Effect of pH on Cr (V1) ion removal byactivated carbon derived from Ficus racemosa bark
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Fig.3: Effect of adsorbent dose on Cr (VI) ion removal by activated carbon derived from Ficus racemosa bark

Effect of adsorbent dosage

The obtained results reveal that the percentagevainof Cr (VI) ions increased with an increasehia adsorbents
dose because of more availability of number ofvacsites and more surface area. Maximum adsorptias
observed at 6 gm/lit i.e. 94.8 %. But after 6gnufidose, it remains constant

Adsor ption isotherm
Adsorption isotherms can be generated based on musi¢heoretical models where Langmuir and Freahdli

models are the most commonly used.
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Langmuir isotherm
The Langmuir model is given by following Eq (1)

Ce/ Qe=1/Q, b+ Cel Qp ---------------- (D

Where, Ce is the equilibrium concentration mgite is the amount of Cr(VI) ion adsorbed at equillitor
(mg/g),Qn is the maximum adsorption capacity and b is the Larigoonstant (equilibrium constant).

A plot of Ce/Qe versus Ce should indicate a diaiime of slope 1/Q and an intercept of 1/k(J12, 13]. The
values of @,,,’ was found to be 11.286 mg/g while values of $€0i.189 respectively.

The Langmuir parameters can be used to predictaffieity between the adsorbate and adsorbent utieg
dimensionless separation factor RL.

RL =1/ (1+bCe) )

The value of R lies between 0 and 1 for favorable adsorption,JevRi> 1 represents unfavorable adsorption and
R_=1 represents linear adsorption while the adsangtiocess is irreversible if R=0.

The dimensionless parameter Ralues lies between 0.0962 to 0.9105 is consishétit the requirement for
favorable adsorption [11].

6 - y=0.088x+ 0.467
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Fig. 4: Langmuir isotherm for the adsorption of Cr (V1) ion on activated carbon derived from Ficus racemosa bark
Freundlich isotherm
Freundlich isotherm model was also used to exglanobserved phenomenon [14]. The Freundlich isothie
represented by Eqg. (3)
LogQe=logK¢+1/nlogCe  --------------- 3

Ks and n are constant incorporating all factors difigcthe adsorption process such as adsorptioncitgpand
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intensity, respectively. A plot of log £ log Ce gives a linear trace with a slope ofdrd intercept of log K K;
and n calculated from the intercept and slope efabts were found to be 1.521 and 2.615 respdgtive
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Fig.5: Freundlich isotherm for the adsor ption of Cr (V1) ion on activated carbon derived from Ficus racemosa bar k
CONCLUSION

The results indicated that activated carbon derfueth Ficus racemosa bark is a promising new low cost adsorbent
for removal of Cr (VI) ions from aqueous solutioffisom the experiments, it can be concluded thabdrational
parameters studied such as contact time, solutfopHoand adsorbent dosage affect the Cr (VI) iomaeal
efficiency of adsorbent. The pH selected for annogl rate of adsorption for Cr (VI) is 5. The exjpeental data for
the adsorption process were well fitted by the Imang adsorption isotherm model and Freundlich gotémm
model too.

Thus the newly generatddcus racemosa bark based activated carbon (FRB#)s been proved to be an excellent
eco-friendly and low-cost adsorbent material whiidn be successfully used for elimination of Cr(¥idm
contaminated water.

Acknowledgements
Authors are thankful to the Principal and Headhef €Chemistry Department, Priyadarshini College mdigeering,
and Nagpur, India for providing the necessary latmy and library facilities.

REFERENCES

[1] F. Gholami, A. H.Mahvi, Gh. A.Omrani, S.Nazmara,@hasri,Iran. J. Environ. Health. Sci. Eng. 2006, 3, 97-
102.

[2] S. Arivoli, M. Hema, M. Karuppaiah, and S. Saravariz Journal of Chemistry, 2008, vol. 5, no. 4, pp. 820—
831,

[3] K. Mohanty, M. Jha, B. C. Meikap, and M. N. Bisw@isemical Engineering Science, 2005 ,vol. 60, no. 11, pp.

234



Rahangdale P. K. et al Der Pharma Chemica, 2016, 8 (10):230-235

3049-3059,.

[4] P.Venkateswarlu, M. VenkataRatnam, D. SubbaRadvlné&nkateswara Radnternational Journal of Physical
Sciences, 2007, Vol. 2 (8), pp. 188-195.

[5] Ali Shafaghat, FarshidSalimi, Mahdi Valiei, Jabdebaadeh and MasoudShafaghafrican Journal of
Biotechnology, 2012, Vol. 11(4), pp. 852-855.

[6] AlemayehuAbebawMengistie, T. Siva Rao, A. V. Prasab, Global Journal of Science Frontier Research
Chemistry, 2012, Volume 12 Issue 1 Version 1.0.

[71S L Pandharipande, UmeshDhomane, PradipSuryawalghi, Dorlikar, International Journal of Advanced
Engineering Research and Sudies (IJAERS), 2012, Vol. 1, Issue llI, pp 214-216.

[8] S. L. Pandharipade, YogeshMoharkar, Raj Thakuaternational Journal of Engineering Research and
Applications (IJERA), 2012 Vol. 2, Issue4, pp.1337-1341.

[9] Cumming and Kay. (1948) Quantitative chemical Asayi0th Edn.

[LO]Al. Vogel Vogel's textbook of quantitative inorgaranalysis; Prentice Hall, 1978, 4th edn. ELBS.

[L1]NM Mahmoodi, M AramiJ. Appl. Polym. Sc 1, 2008, 109:, 4043-4048

[12]1. Langmuir,J.Am. Chem. Soc. 1916, 38, 2221-2295.

[13]E.O. Aluyor, 1.0. Oboh, K.O. Obahiagblan. J. Phys. Sci, 2009, 4, 423-427.

[14]HMF Z. Phys. Chem., 1906, 57A, 385-470.

235



