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Re'?oval .of ú ì E ä ä F =from synthetic textile effluent using 
Ta111ar1ndus111d1ca bark: A kinetic and thermodnamicy study 

Sudesh', Varsba Goyall Arti Mishrnl 1S.S. Jain p ú Ä ç Ç ú =P.G: j ú g ~ =j ç g Wá ~ î á Ç ó ~ ä ~ ó ú N� = Rambag? Circle. Jaipur, lThe US 
Umvers1ty Jaipur, Kanona P.O. MahilaMahav1dyalaya

1 
Jaipur 

Abstract 
Discharge of untreated industrial effiuents containing heavy metals is hazardous to the 
environment as they are highly_ toxic and accumulates throughout the food chain. The present 
study attempts to analyse the Ä > ç ë ç ê é ú ç å = trend of biosorbent Tamarind bark (TB) biomass for 
removal of copper from synthetic textile effluent as a function of initial metal ion concentration 
contact time, sorbent dosage. Desorption experitnents with 2M NaOH inferred the reusnbility of 
the biomass for five times with high efficiency. 

1 

Keywords· Biosorption, Copper, Tamarinduslnclica Bark. 

INTRODUCTION: 
The contamination of water by toxic heavy 
metals is a worldwide problem, since this 
group of pollutants may have potentially 
toxic and carcinogenic eff ccts on human 
health and living organisms'. Copper is one 
of the most contaminants found in polluted 
soils and surface or ground wuters. Its 
application in various industries such as 
eleetr0plating, tanning, pulp production, 
metal finishing, textile industries etc. has 
gained a negative impact in the society with 
respect to its pollution potentia12• 
Jaipur, a city located at the central part of 
Rajasthllll; is undergoing rapid 
industrialization and urbanization. In last 
two Ç É Å ~ Ç ú = large no of industries have 
come up in adjacent areas of Jaipur viz. 
Sanganer, Sitapura, VishwaK.arma etc. Of 
these, Sanganer region is worldwide famous 
for its dyeing and textile industries. During 
dyeing processing> large no. of mordants 
(colour fixing agents) are used, of which 
euso .. jg most commonly used in large 
quantity. jbese textile units dificharge tones 

v ú = without any treatment; 
amount of dyes and the 

disposed into nearby 
ll'Pl:Uli-These effluents are directly 

cultivation which atf ects the 
lend 
continuously introduced 

tnt without been treated, 
'1J'C in danger. There are 

several conventional methods used for 
removing heavy metals from industrial 
waste waler. These include: chemical 
precipitation, ion exchange, coagulation, 
solvent extracLion, 'Ultra fihra1ioo, reverse 
osmosis, electro dialysis etc.3 However, a 
major disadvantage of this method is the 
undesirable production of chemical sludge in 
a significant amount•. 
New technologies involving the removal of 
metal ions from wus1e water have directed 
attention to biosorption based on 'metal 
binding capacities of various biological 
materials'. So biosorption can be a 
promising alternative method to treat 
industrial effiuents because of its low cost, 
high metal binding capacity, high efficiency 
in dilute effluents and environmental 
friendly5. The removal of metal ions from 
aqueous streams using plant materials is 
based upon metal biosorption6• The basic 
component of plant material biomass include 
bemicelluloses, lignin, lipids, proteins, 
simple sugars, hyd«Karbons, starch 
containing variety of functional groups that 
facilitates metal complexation which helps 
for the sequestering of heavy metals1

• 

Various agricultural waste materials have 
been used such.as oat biomass8

1 wheat bran9
, 

coconut shells 10, Rubber wood saw dus1 11
, 

Raw rice bran12, etc for the removal of 
Cu(ll) ions. 
The present study explores the use of 
Tamarit1dt1slmlica Bork as sustainable 
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K I K K WK ú =.. ...:..-tsna on tiswmtl1 . ..1 .... t from the fig I that the ,_ NlfNf,., ""'_........ e\-1""" s ... 11 • I K I K K I ú =
oVJl .fiotn aqueous rernovsl of Cu(Il}. at m:--...., ts 97.(}3 % 

adsorl>cnl Ñ ç ê ú K =teat expenroental while at 50 mg/Lis 89.32 rci. thctefort lhc 
syst undt.r Å ä á Ñ Ñ ú =dµsfndidl is an timwn initial metal ion concentl1clon 

diC?1tions- IP Jpdia. f(llrlDTfn uiticll grows ,or_ as so 111,Wl for further CXJ>Crini '4'as coo . .vwUDf uee .. · lll\..... . cn1.i, 
ec;onomicallY IJD,,...- f Raj!sdllD- 11 JS The initial concentration pro\ides 
abcJpdsDtly ú =dry rracts ú Å á å ~ ä =plaJlt. Its important driving Ñ ç ú =to ov_ercome an ._, 
traditionaU.Y ú ú N K í K å í = used in the � J å ú Ñ É ê =resistance of metal 100 ú =ú =. . chief ac;ll,JUl.GU uouu l"d has u 'UC fi'uif as_ r-A,,, • aqueous and so J p es . 
preparahoo ç Ñ ú ’ = the wort 1s ro 
fbus, the obJectl''e of 1he possiblliry of 
á í g ú Ö ~ í É ú =Bark pnvder ú =
utibzmg Tc • Cu(ll) from synthetic 
a aorbeot for remoVPig of various 
wasre water. 'Ihc effect • "tial . w parametm such ’ ú = uu = conceottatioa, c:ootae1 nme, pH. 

. speed, biosorbent dose and 
shaking • . ú K ê =remperarure were m-vcsnpu::u. 
MATERIAL AND METHODS: 
The TOlllllTinduslndica Bark (TB) were 

collected &om tamarind tree:S. The collected 
berk n.s aushed into smaU size pieces, 
wuhcd duKe using demineralised water for 
the nmovaJ or surface debtis, particulate 
matter 1Dd salt.s. Afienvashing, the pieces of 
bait were dried in 1 bot air ovc:n at 70 °C for 
tv.'O days. A domestic mixture was used to 
n:duce die particle size of lhe bark. The 
powdered (TB) biomass was sieved inlo 30 
mesh size IDd was preserved into a bottle. 
Batch Ä á ú É ç í =were cmied 
out fornmoval of c:q>pcrmetal ion. 
RESULT AND DJSCVSSJON: 
Batcli Mode Adsorption Srudies Parameters 
which infJueoce the extent of adsorption 
JUCb as é ú =biosorbeot dose, &baking speed, 
QXlfac( time. initial metal ion concentration 
and &cmpea11we were investigated. 
[ff'ttt of laJtial eoGttalrlUon of metal 
foa 
Bi050rption of Co(ll) by TB biomass was 

initial metal ion 
0 mg/L) for a 
dose of 0.02 
· I met.a I ion 
pcrceiuage (% 

fig. I. The 
lhc biomass 
17.86 mglg 

meral ion 
mgfL It is 

initial concentratlo11(mg1L 

Fig. I. Effect of initial metal ion 
concentration on percentage removal of 

Cu(II) 
The increase in metal ion concentration also 
enhances the interaction between meaal ion 
and adsorbent therefore, adsorption uptake 
of metal E è ú F K = Though an increase in metal 
uptake was observed, the decrease in 
percentage biosorption can be attnlmted to 
lack of sufficienr surface area to 
accommodate more metal available in the 
solution. 
Effect of Contact Time 
The pereentage removal of Cu(Il) ion as a 
function of contact time shown in figl 
indicates that the percentage of metal 
removal increases with an increase in 
Å ç ú í ~ Å í = time and the uptake of Cu(II) was 
rapid for first 30 min and after 60 min 
amount of metal ions adsorbed were almost 
constant; hence, in the present work 60 min 
ú ú ú = chosen as an equilibrium time. In the 
ú � ä í ~ ä = ë í ú Ö É ë = of contact, large numbers of 
\acant ë ú í É ë = are available, and hence lhc 
ú í ~ â É = is faster. Percentage adsorption 
ê å Å ê É ~ ë ú = from 70.J to 89 .32 % during a 
con.tact lime period from 10 to 60 min. Tut 
rapid initial adsorption was likely due 10 
ú ú ú = cellular polymeric sites (fonisabk) 
ú å = � ú Ö I = and the slower sorption resulted 
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• ffi t of contact time on percentage 

Fifl· 11 cc removal of Cu(ll) 
Btosarbent Dose 

ú ç Ñ =to studY the effect . of adsorbent 
ú =ú =

00 
eu(m removal Ñ ê ç ú = the metal 

ú =of SO mg/L, expenments were 
Ped by var)'ing the adsorbent dosage 
ú =1 0.2, 0.3, 0.4, 0:45 g/100 ã i ú K = 'I_be 
ú MR K =o.vd w}ues, obtamed after agitation 
l fClllO • od of 1 b, were plotted against the 
Ñ Ñ � ú =of biomass used. The adsorption 
ú =wiih increase in the biomass dose 

in fig.3. Jt could be seen that the % 
ú N ä =maeases from 24.8 to 98.28 % 
: bioJnaSS dose was increased from 0.05 
.us ;100 mL, respectively, therefore the 
pmi biosorbent dosage was taken as 
us gllOO mL for further experiments. The 
ms in percent removal could be 
lrimtd to the fact that as adsorbent 
+mge iocrwes, more adsorption sites are 
llD'>le for eucm. thus enhancing the •"· 

or o 83 % Th chromium . . us a aigif fi 
desotpt:ion •s being deso ú ú Å I ~ å í =amount 
With &ante TB b' í ú =and tquat effi . IO!l\tss ta after 
total Cost of ic1ency for s ti n be reused 
TB biomas removal of ` ì E ä ú Å ë K = Also lhc 
of Ä á ç ë ç ê ú =was found to be Ra tnctnt frorn 
from the l ( the cos1 is an 2.s per kg 
` l k ` i Ä ú WÉ Ç õ = Useumcnt 
The P<>tcntial ' 
biosorbent for use of 'f ~ ú å Ç ~ =Bark as a 
studied. This å WN úDWp ä í å å Ö = of Cu(II) was 
highly efficient iosorben1 proves to be 
removal of ú E ä r ç ë Kí J Å Ñ Ñ =ective for lhe 
solutions. The bioso ’ ú = from aqueoua 
Cu(II) is 17.86 ã ú í á ç å = capacity .<q,) of 
Desorption of Å ç é é É ê J ú å = q ú = btomass. 
2M NaOH resulted . ng biomass with 
about 83o/c Th Co m metal recovery of 
be 

0• e pper-loaded biomass can 
desorbed and reused 5 ti rec r th mes, thereby 

. ye ã ú = ú =sorbed copper and preventing 
its leaching mto the environment. Also, the 
ú ê É ë É å Å É =of only .one metal ion is very rare 
m real wastewaters. So, it requires further 
research to investigate the effects of the 
presence of other toxic metal ions on the 
bioSOJJ>tion of a certain met81 ic.n 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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