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ABSTRACT

Littered Waste generated from trees generally contains dried leaves and floral parts. For this particular research,
this waste was collected from VIT University, Vellore. The disposal of this waste is a big problem as these are
produced daily and not easily compostable so, the major interest of our work deals with using this waste as
resource. The collected wastes are ground and used for removal of hexavalent chromium ion from 250ml of water
sample containing 50 ppm of chromium (stock water sample prepared using K,Cr,0O5). The change in concentration
with respect to time is checked by AAS (atomic absorption spectroscopy). The efficiency of Cr(VI) removal is also
checked at different pH and plotted with respect to time and it is found 85.8% at acidic pH. According to results
obtained, this can be used for low cost treatment of chromiumin affected water bodies.
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INTRODUCTION

Chromium as an element exists in the trivalent tiedhexavalent form in agqueous solution. In thengvsystem,
chromium VI is reduced to chromium Il before eimgrthe cells. Chromium compounds were used widebyes,
paints, leather tanning industry and primer paliiite toxicity and hazardous nature of chromium V$ laéways
been understood and realized by all. The maxindaable limit for the concentration in the drinkimgater is 0.05
milligrams per liter. Due to this, it's extractias highly necessary and important not just for ltkkenan beings but
also in realizing the fact that toxicity if not datly would eventually trace its route to us in fleem of the
biological food cycle and the food webs [1]. Theraation is performed using bio sorbents. Extracim possible
using many sorbents like grape stalks and yohindyk [2] activated carbon from the industrial sugaste [3],
activated carbon prepared by heat treatment obtiglulosic remains [4] and seed biomass wastd[bgre is a
need for cost effective techniques for performifgs tmethod. This experiment uses biomass, speltjfica
agricultural waste for the extraction of the mefidhe main objective of this paper is to observe dkigaction of
chromium using mixed agricultural waste and simmétausly comparing the extraction levels at différ@t levels.
Agricultural wastes was particularly selected as adsorbent since this would help reduce wastesi@ost and
worries and at the same time help in keeping tvd@mment green and clean [6].
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MATERIALSAND METHODS

Materials
Leaves and tree wastes are collected from VIT Usitye Vellore. The collected sample is cleaned &meh
groundusing a mixer. This forms a paste of the $amfhe ground sample is then treated with boiliveger to
remove the water soluble compounds and then fitelteis finally then dried in an oven at 70°C &nrove the
moisture.

Stock solution

50 ppm of Stock solution of Chromium (V1) is prepdrusing Potassium Dichromate,(¢,0;). For studying the
Chromium removal at different pH, the stock solatis divided into three parts (200ml each in threeical flasks).
The flasks are maintained at pH=2, 6 and 12 resmdgt using 0.01M NaOH/0.01M HCI.

Adsorption experiments

The experiment was carried out on an orbital shalkech was operated at 100 rpm. 5 grams of treabstrbent is
put inall three Chromium affected water and as maetd before is maintained at three different pHmRof
Chromium solution is taken out at different timeéemval to check the decrease in Chromium concgéotraby
atomic absorption spectroscopy.The entire expetimgamin for 240 min.

RESULTSAND DISCUSSION

Tree waste is generally composed of cellulose, festhilose, pectin and other organic polymers wthielp as a
good absorbent.

Chromium removal with time

The graph (Graph 1)is a concentration verses tiraplgshowing that the adsorption of Chromium iserefficient
at lower pH as we obtained adsorption at pH 2,d Ehrespectively. The saturation time of adsorptEached240
minutes. Thus the best adsorption is at pH 2 whiatgs down the Cr(VI) concentration from 50mg/LAd mg/I.
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Graph |: Graph showing the variation of concentration of Chromium(V1) with respect to time
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Tablel: Table showing the gradual decreasein Concentration of Chromium in the different sampleswith respect to pH and time

Concentration (mg/L)
Sr.no | Time(min) | pH=2 | pH=6 | pH=12
01 0 50 50 50
02 5 38.2 42.6 44.0
03 10 25.5 39.8 40.2
04 30 18.7 31.2 34.¢
05 60 12.2 19.C 25.¢
06 120 9.9 17.4 19.2
07 240 7.1 15.3 17.3

Efficiency of removal

The efficiency of the process is calculated byftllewing formula

Efficiency ={(Conc a1 =g)-(Conc.a t=)} (Conc. o7 =0)] X 100

The efficiency verses time is shown in Graph 2whitlows that at pH=2, efficiency of Chromium remoisl
85.8%. This shows that the biosorbent used, whidarden waste in this experiment has the capatilibe used
as low cost adsorbent for large scale Chromiuntrireat. Many rural areas of the country which caraffird big
plants to remove the element contaminating the maddies can establish this method for simple aasy eemoval

of chromium.
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Graph I1: Graph showing the variation of Efficiency with respect to time
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Tablell: Table showing the efficiency of removal of Chromium at different pH and different timeinterval

Efficiency (%)
Sr.no | Time(min) | pH=2 | pH=6 | pH=12
01 0 0 0 0
02 5 23.6 14.8 12.0
03 10 49.0 204 19.6
04 30 62.€ 37.€ 30.4
05 60 75.€ 62.C 48.2
06 120 80.2 65.2 61.1
07 240 85.8 69.4 65.4
CONCLUSION

The above experiment shows an array of perspeotiveomething called the garden waste or the wastergted
by the trees. This makes clear the value of litesaste in the form of extraction of a toxic mdtaim the water
bodies for the benefit of all. The optimal pH iniath the extraction is maximum was also observedisTthis
garden waste has various advantages other tharcbaenonly known as one that is used as composs. ddn now
be used on a small scale in rural areas whereciigoeny behind any big process is often thought avany times
before it's actual execution. After all, an easy &masible process is one that lasts long.
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