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ABSTRACT

The presence of metal ionsin final industrial effluent is extremely undesirable, as they are toxic to both lower and
higher organisms. Under certain environmental conditions, metals may accumulate to toxic levels and cause
ecological damage of the important metals, mercury, lead ,cadmium, Arsenic, and chromium,(VI) regarded as toxic,
but their extensive usage and increasing levels in the environment are serious concerns. various techniques have
been employed for the treatment of metal bearing industrial effluents, which usually include precipitation,
adsorption, ion exchange, membrane and electrochemical technologies. But these techniques are expensive,not
environment friendly and usually dependent on the concentration of the waste which are in effective in very diluted
solutions. Therefore, the search for efficient ,eco-friendly and cost effective remedies for waste water treatment has
been initiated. Biosorption can be an effective technique for the treatment of heavy metal bearing waste water
resulting from human and industrial activities. biosorption can be effective technique for the treatment of heavy
metal bearing waste water resulting from human and industrial activities. several bioadsorbents have the ability to
remove the heavy metals and thereby making water contaminant free. It has been reported that the spent tea leaves
adsorbed the lead was more than the cadmium. in the present study the biosorption of heavy metals using the tea
leaves and parameters affecting the biosorption of heavy metals; such as time, pH, Dosage, rpm, mesh size have
been investigated. The present study shows that 75% of biosorpyion of lead and 69% of cadmium was observed. The
time taken for maximum sor ption of lead was 3 hrs. The optimum mesh size was 150 and rpm was found to be 200.
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INTRODUCTION

Rapid growth of industrial activities in recentaye led to increase of industrial wastes such asyhenetal and
dyes in the environment, mainly in the aquaticesyst. Heavy metals are considered as hazardousgmlhecause
of their toxicity even at low concentrations. Rerabef these toxic heavy metal ions from waste wiateémportant
for environmental pollution control. The dischafeheavy metals in to aquatic ecosystems has beeomatter of
concern in India over the past few decades. Thebetants are introduces in to the aquatic systsigsificantly as
a result of various industrial operations. Indadization in India gained a momentum with initiatiof five year
developmental plan in the early 50’s. The pollutahtead, chromium, mercury, uranium, seleniumgcziarsenic,
cadmium, gold, silver, copper and nickel. Thesactonaterials may be derived from mining operatiomgining

ores, sludge disposal, fly ash from incineratoh& processing of radioactive materials, metal pigtior the
manufacture of electrical equipment, paints, alldatteries, pesticides and preservatives. Thd t#vead in the
worlds environment has increased since industattin. this has been added to the difficulty in \kimay exactly
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how much the original amount of lead in the envin@mt has been. in 2001 the UNEP governing coaatliéd on
governments that had not eliminated the use of leatleir gasoline to do so. In 2002 East Africaavegrnments
joined together to make a decision to phase outel@duel by the year 2005. Tea le@hfnellia sinensis) and
contains important compounds that protect humaitthebea is the natural source of the amino acidntine and
poly phenolic anti oxidant catechins.

Biosorption is a property of certain types of imaet dead microbial biomass to bind and concentpatiutants
from every agqueous solutions. biosorption is defiae the accumulation and concentration of orgamitinorganic
pollutants including metals, dyes and odour causmigstances from aqueous solutions by the useotddical
materials. these material are typically ;ive ordlgacrobial biomass, agricultural by-products amdiistrial wastes.

The biosorption process involves a solid phasebéstror biosorbent; biological material) and ligpisase (solvent,
normally water) containing a dissolved species ¢osbrbed (sorbate, metal ions).Due to higher &ffiof the
sorbent for the sorbate species, the latter isc#d and bound there by different mechanisms. groeess
continues till equilibrium is established betwedre tamount of solid- bound sorbate species and dtsiop
remaining in the solution. The degree of sorbefmif for the sorbate determines its distributioetween the solid
and liquid phases.

EXPERIMENTAL SECTION

Bioadsor bent:

The tea leaves were purchased from tea estate Omtycollected leaves were washed with distilletewahen the
washed samples drenched in .3M NaOH solution fanra4 After 24 hours the drenched samples were adhsglith
distilled water until the dye will remove. the washsamples were kept in hot air oven for over nigt60°C.Then
the sample crushed with ball mill. The crushed dampere separated the different mesh size 520(02,150, 200,
240 respectively using the sieve shaker.

Stock solution preparation:

Different metal concentration were prepared byalissg lead nitrate and cadmium in double distilledter to get
different metal concentration 6 gm of Dithiozonesvealded as a complexing agent to 1000 ml. The reelation
was prepared in sterilized glassware obtained torosil, India. prior to experiment all the glaserevtreated with
0.1 M Hcl before and after the biosorption experitseo avoid binding of metals to it.

Experimental procedure:

50 ml of heavy metal solution were taken in to25@ ml conical flask and add the adsorbents ihéocbnical flask
(0.5g, 1 g, 1.5q, 29, 2.5g and 3g). keep it inghaker for 3 hours then the samples were takeo thet different
time interval. Then the samples were filtered witle whatman no.4 filter paper. The collected samplere
centrifuged with 4000 rpm at 10 minutes. The cémged solutions were collected for the analysiataforbance.

Instrumentsrequired:
UV-visible spectrophotometer, Hot air oven, balllpgieve shaker, orbital shaker.

. . initial—final metal concentration
% of biosorption = ¢ ) x100

(initial metal concentration

Biosorption studies were done using tea as a fomaif various parameters such as
a) Time

b) Dosage concentration

c) rpm

d) Size

e) PH

RESULTSAND DISCUSSION

In the present investigation carried out so fae, waste spent tea leaves were used for the bibmogf lead. The
parameters affecting the biosorption of lead udiegq leaves were studied. Biosorption was confirteede
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controlled by redox, ion exchange and coordinateaction, of which alcohol, carboxylamino and swlpiec groups

play important role. chemical modification by 0.Z&maldehyde could modify seaweed and lowered tigarac

leaching, resulting increase of metal biosorpttbe.amount of lead removal showed adsorbent dosagendence.
The percentage of lead removal increased with tioeease of spent tea leaves dosage. This attriloteise

increased adsorbent surface area and availabilityooe adsorption sites resulting from the inceeakthe dosage.
Under that experimental conditions,47% of lead veamoved by 0.5 g spent tea leaves adsorbent a2&o5lead

was removed by the 2g of same adsorbent. Biosorptiainly involves cell surface complexation, ioleange or
affinity and micro precipitation.

Table shows the effect of contact time. it was olesg that sorption percentage increased with theease of time
up to 180 min.

S.No | Time (min)| Absorbance at 400 nNm

1. 30 0.436
2. 60 0.471

3. 90 0.613
4. 120 0.649
5. 150 0.697
6. 180 0.768
7. 210 0.700

The below table shows the effect of mesh sizep#reentage of removed lead increased with the aserén spent
tea leaves adsorbent size. it is also observedhibahaximum absorption percentage with the iner@dsnesh size
up to 150.

S.No. | Meshsizg Absorbance at 400 pm
1. 52 0.208
2. 72 0.298
3. 100 0.350
4. 150 0.743
5. 200 0.696
6. 240 0.660

Effect of agitation (rpm):

The effect agitation speed on removal efficiencyeafd was studied by varying speed of agitatiomf®0 to 350
rpm. This also indicates that the a shaking rathénrange 100 to 200 rpm is sufficient to asshag all the surface
binding sites are readily available lead uptakes frfaximum sorption found in 200 rpm.

S.No. | Rpm| Absorbance at 400 nm
1. 10C 1.21¢F

2. 150 1.420

3. 200 1.920

4. 25C 1.90¢

5. 300 1.726

6. 350 1.680

Effect of Dosage:
This table shows the concentration of 3 g was @efiit for maximum biosorption.

S.Nc | Dosage (¢ | Absorbance at 400 r
1. 0.5 0.725
2. 1 0.790
3. 1.5 0.845
4. 2 0.994
5. 25 1.206
6. 3 1.547
7. 3.t 1.46(
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