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Removal of Cu(Il) from synthetic textile effluent using

Tamarindusindica bark: A kinetic and thermodnamicy study

Sudesh', Varsha Goyal’, Arti Mishra’
'S.S. Jain Subodh P.G. Mahita Mahavidyalaya,

University Jaipur; *Kanoria P.G.
Abstract

Discharge of untreated industrial efflucats containing heavy metals is hazardous 1o the
environment as they are highly toxic and accumulates throughout the food chain. The present
study attemnpts fo snalyse the biosorption trend of bicsorbent Tamarind bark (TB) biomass for
removal of copper from synthetic textile effluent as a function of initial metal fon coacentration,
contact time, socbent dosage. Desorption experiments with 2M NaOH, inferred the reusability of

the biomass for five times with high efficicncy.

Keywords- Biosorption, Copper, Tamarindusindica Bark.

INTRODUCTION:

The contamination of water by toxic heavy
metals is 8 worldwide problem, since this
groop of pollutants may have potentially
toxic and carcinogenic effects on human
health and living organisms'. Copper is one
of the most contaminants found in polluted
soils and surface or ground waters, lts
application in various industrics such as
clectroplating, tanning, pulp production,
metal finishing, textile industries elc. has
gained a negative impact in the society with
respect 10 its pollution potential’,

Jaipur, a city located at the central part of
Rajasthan, is  undergoing  ropid
industrialization and urbanization. In last
two decades, large no of industrics have
come up in adjscent arcas of Jaipur viz
~Sangancr, Sitapurs, VishwaKarma etc. Of

these, Sanganer region is worldwide famous
- for its dyeing and textile industries. During

g processing, Jarge mo. of mordants
fixing agents) are used, of which
Ahese textile units discharge tones
¢ amount of dyes and the
dw into nearby
hese cffluents are directly

L eultivation which affects the

w
e continuously introduced
nt without been treated,

in danger. There are
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several conventional methods wsed  for
removing heavy metals from industrial
waste  water, These include:  chemical
precipitation, ion exchange, coagulation,
solvent extraction, ultra filtration, reverse
osmosis, electro dialysis etc! However, 2
major disadvantage of this method is the
undesirable production of chemical sludge in
& significant amount’,

New technologies involving the removal of
metal jons from wiste water have directed
attention 1o biosorption based on ‘metal
binding capacities of various biological
materials’. So biosorption can be 2
promising alternative method to  treat
industrial effluents because of its low cost,
high meta! binding capacity, high efficiency
in diflute effluents and environmental
fricodly®. The removal of metal ions from
aqueous streams using plant materials is
based upon metal biosorption®. The basic
component of plant material biomass include
hemicelluloses, lignin, lipids, proteins,
simple  sugars, hydro<arbons,  starch
containing variety of functional groups that
facilitates metal complexation which helps
for the sequestering of hesvy metals’.
Various agricultural waste materials hl\}‘
been used such as oat biomass', wheat bran’,
coconut shells®, Rubber wood saw dust"!
Raw fice bran®, et¢ for the removal of
Cu(ll) ions. :
The present study cxplores the "i‘cbﬁ
Tamarindusindica Bark 33~ sustsing
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Effect of Contact Time

function of contact time shown in fig2
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while at 50 mf;’:g- h‘
optimum it therefoe
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The increase in metal ion concentration alo
hances the interaction ik
and adsorbent therefore, W""‘“im e
Ofwm (g:). Though an increase in metal
: was observed, the decrease ig
percentage biosorption can be attributed 5
s e area B
accommodate more m’l"’mf‘“n‘bk L.
w'm

The perceatage removal of Cu(ll) ion as 2

rapid for first 30 min and after 60 min
smount of metal ions adsorbed were almast
constant; hence, in the present work 60 min
Was chosen as an equilibrium time. In the
initial stapes of contact, large numbers of
Vacant sites are available, and hence the
Uplake s faster, Percentage  adsorption
increased from 70.) 1o §9.32 % during
Fontact time period from 10 to 60 min. The
rapid initial adsorption was likely doc W
€Xtra  cellular polymeric sites (jonisabic)

Ng. and the slower sorption resulted

"ntracellular binding™
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| ontact time on percentage
Y '.w:nonl of Cu(1l)
B Dok

1 pserbent
it o audy the effect of adsorbent
I . ’”o‘m removal from the metal

mg/L, experiments were
5 ’fwsfwyins the adsorbent dosage
B 02,03, 0.4, 045 /100 mL). The
' alues, obtained after agitation

'm‘ of 1 b, were plotied against the

ofhanl” used. The adsorption

. with increase in the biomass dose
> ?m It could be seen that the %
= iporeases from 248 to 98.28 %
S omass dose was increased from 0.05
s g0 mL, respectively, therefore the
dosage was taken as
e 100 ml, for further experiments. The
exee in parcent removal could be
il 1o the fact that as adsorbent
*m" zases. more edsorption sites arc
e for Cu(ll), thus enhancing the

e

e, o Cut

Cu(ll) is 173‘2 m‘,”"“ Sapacity (g.) of

Desorption of E-0n TB biomag.

' COPPEE-Dearing biomass wi
sbout 83%. The Copper-osded bomas co.
oo e e e e
its leaching into the enviroament, /ugoz
presence of only one metal ion is very rare
in real wastewaters. So, it requires farther
research lo investigate the effects of the
presence of other toxic metal ions on the
biosorption of a certain metal icn before
applying on the actual waste waters. Further,
the chemical modification of biomass may
be done and its removal capabilities can be
compared.
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