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Removal of heavy metals from industrial w astew ater is of primary importance because they 
are not only causing contamination of water bodies and are also toxic to many life forms. In 
recent years various heavy metals are removed from  solution using natural low  cost 
adsorbents which are economically viable. The present study is aimed at removing hexavalent 
chromium from aqueous solution using activated carbon from A reca  ca techu. The effect of 
variation of initial concentration of Cr (VI) solution, variation of pH and dosage of adsor­
bent on the adsorption potential of Cr(VI) have been studied. The results of the study have 
been interpreted in terms of Langmuir adsorption isotherm and Freundlich adsorption iso­
therm. The adsorption of Cr (VI) onto activated carbon from A reca  ca techu  was found to 
be concentration dependent. The maximum removal of Cr (VI) was observed at pH 2. The 
adsorption Cr(VI) using activated carbon prepared from the A reca  ca techu  shell followed  
Langmuir and Freundlich adsorption isotherms.
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INTRODUCTION

Rem oval o f heavy  m e ta ls  f ro m  in d us tr ia l 
w a s te w a te r  is o f p r im a ry  im p o r ta nce  be­
cause they are not on ly  causing contam ina­
t ion  of w a te r  bodies and are also tox ic  to 
m any life fo rm s  (Sheela e t a!., 2004 ).  A c ­
cording to W orld  Health Organization (WHO) 
the metals o f m ost im m edia te  concern are 
m ercury, lead, ch ro m iu m , copper zinc and 
iron(Muhammad e t a i., 2001 ).

The extensive use o f chrom ium  and its com ­
pounds in leather tann ing , ferrochrom e, p ig­
ments, e lectrop la ting and pho tography has 
led to  in c re ase  in c h ro m iu m  c o n te n t  o f 
w as tew a te rs  (Shiny e t a i., 2 0 0 4 ) .The harm­
fu l e ffects  o f ch rom ium  are documented (Raj 
and Kumar, 1 9 9 9 ;  W i t t b r o d t  and Palmer, 
1995). Hence removal o f Cr(VI) is essential 
and im portan t.  There are various m ethods 
to  remove Cr(VI), like chemical partic ipation, 
membrane process, ion exchange, liquid ex­

tra c t io n  and e lec tro  d ia lys is . These m e th ­
ods are non-economical and have many d is­
advantages, such as incom ple te  m eta l re­
m ova l,  h igh  re agen t and ene rgy  re q u ire ­
ments, generation o f tox ic  sludge or o ther 
w a s te  p ro d u c ts  t h a t  requ ire  d is p o s a l  or 
trea tm ent. In contrast, the adsorption te ch ­
nique is one o f the preferred m ethods fo r 
removal o f heavy metals because of its e f f i ­
c iency and low  cost (Nameni et a!., 200 ’8). 
In recent years various heavy metals are re­
moved from  solu tion using natural low  cost 
adsorbents  w h ich  are econom ica lly  v iable, 
such as agr icu ltu ra l w as tes  inc lud ing  sun­
f lo w e r  s ta lks , w a s te  tea, rice s t ra w ,  tree 
leaves, peanu t and w a ln u t  husks (Karth i-  
keyan e t a!., 2008 ).

The p re sen t  s tu d y  is a imed at re m o v in g  
hexavalent chrom ium  from  aqueous solution 
using activated carbon from Areca catechu. 
The e ffe c t  o f varia tion of initial concen tra ­
tion of Cr (VI) so lu tion, the variation pH and 
dosage o f adsorbent on the adsorp tion  of 
Cr(VI) has been studied. The results o f the 
s tu d y  have been in te rp re te d  in te rm s  of 
Langmuir adsorption isotherm and Freundlich



Table 1. A dso rp tio n  p o te n tia l o f  c r (vi) w ith  
va ria tion  o f  in it ia l c o n c e n tra tio n  o f  c r  (vi) 
s o lu tio n

C o n d it io n s

Adsorbent dosage : 
0 .0 2  ; Temperature 
10 -180  min

1 00  mg 
: 32°C ;

; pH : 4 .0 0  ± 
Contact t ime

Time, Removal o f Cr (VI) in percentage, mg/L

m in 0 .06 0 .08 0.1 0 .12

10 17. 16 13.1 2 10.6 10.5
20 20 15.25 12.3 12
30 23 17.5 14.1 13.5
40 25.83 21.75 17.6 15
50 28.66 26.1 2 21.1 17.91
60 31.5 28 .37 24.6 20.91
90 34.33 30.5 26 .4 23.91
1 20 37.16 3 2 .62 29.9 26.91
150 43 37 34.4 29.91
180 45 39 .25 36.9 32.91

Table 2. A dso rp tio n  p o te n tia l o f  Cr (vi) w ith
pH  varia tion

Condi t io n s

Adsorbent dosage : 100 mg ; Tem perature ;
32°C; C ontact t im e : 1 0 -1 8 0  min; Concen-
tra t ion  o f Cr (VI) so lu tion  : 0 .1 2  mi3/L

Time, Removal of Cr (VI) in1 percentage

min pH 2 pH 2 .5 pH 3 pH 3 .5  pH 4

10 24.58 20 16.16 12.33 10.5
20 32.08 21.83 17.75 13.91 12
30 39.66 23.66 21 15.41 13.5
40 45.33 25.5 24.25 18.5 15
50 51 27.33 25 .83 20 17.91
60 56.66 30.91 29.08 23.08 20.91
90 60.41 38.25 35.5 26.16 23.91
120 64.16 4 1 .83 4 0 .33 29.25 26.91
150 68 4 7 .33 42 33.91 29.91
180 69.83 52.75 43 .58 35.41 32.91

adsorp tion  iso the rm .

MATERIAL AND METHOD

The low -cos t carbon was prepared from  the 
s h e l ls  o f  A r e c a  c a t e c h u  u s in g  c o n c e ­
ntrated HjSO^ The shells o f A reca  ca techu

Table 3. A dso rp tio n  p o te n tia l o f  Cr (VI) w ith  
dosage va ria tion

C o n d it io n s

pH : 2 ± 0 .0 2 ;  Temperature : 32°C; C on tac t 
t im e :1 0 -1 8 0  min ; C oncentra tion  of Cr (VI) 
so lution : 0 .1 2 m g /L

Time,

m in

Removal of Cr (VI) in percentage, mg/L

50 100 150 200

10 21.5 24.58 35.41 43.55
20 22.91 32.08 4 3 .08 48.41
30 24.33 39.66 4 7 .75 54.91
40 27.16 4 5 .33 55.41 61 .33
50 30 51 60 64.58
60 32.91 56.66 67.75 69.41
90 37.16 60.41 75.41 75.83
120 41.5 64 .16 83 .08 85.5
150 42.91 68 87.75 92
180 4 4 .33 69 .83 90 .83 98.41

w ere  co l lec ted  f ro m  T h o n d a m u th u r  v il lage 
in Co im batore  d is tr ic t .

Preparation o f ac tiva ted  carbon

The shells o f A reca  ca techu  were  cu t in to  
sm all p ieces, dried fo r  5 day and fu r th e r  
dried in a hot air oven at 60°C fo r  24 hr. The 
com plete ly  dried material was powdered well 
and ch em ica l ly  a c t iva te d  by t re a t in g  w i th  
co nce n tra te d  su lphu r ic  acid w i th  co n s ta n t  
s t irr ing and kept fo r 24  hr. The carbonized 
materia l obta ined  w ashed we ll w i th  plen 
o f w a te r  several t im es to remove excess aciu 
and dried at 105-1 10°C in a hot air oven fo r 
2 4  hr. The a d so rb e n t  th u s  ob ta ined  w as  
ground we ll and sieved th rough a 250  mesh 
and kept in an a ir t ight conta iner fo r fu r the r 
use.

Preparation o f Cr (VI) metal ion solu tion

All chemicals used were o f analytical grade. 
In order to  assess the perfo rm ance  o f the 
lo w -c o s t  adso rben t prepared and to  avoid 
in terference by other contam inants  in waste- 
w a te r ,  the experim ents were conducted w ith  
an aqueous so lu tion  of Cr (VI) prepared by 
dissolv ing 2 83  mg of potassium  dichrom ate 
in 1 L o f double distil led w ater.



Table 4. In te rp re ta tio n  o f  resu lts  o f  adsorp tion  o f  c r (vi) in term s o f  Langum ir adsorp tion  
iso therm  fo r varia tion  o f  concen tra tion  o f  Cr (V i) so lu tion

Time,
m in

Initial con ­
ce n tra t io n ,  
m g/L

1/C
e

m /x Separa tion  
fac to r  R|̂

In te rcep t
k , /k , '

Slope
1 /k , ’

10 0 .06 0 .0201 0 .9 7 0 8 0 .9572 0 .7 4 4 3 12.4567
0 .08 0 .0 1 4 3 0 .9 5 2 3 0 .9438
0.1 0.011 1 0 .9 4 3 3 0 .9307
0 .12 0 .0 0 9 3 0 .7 9 3 6 0 .9 1 80

20 0 .0 6 0 .0 2 0 8 0 .8 3 3 3 0 .9619 0 .6 5 8 9 9 .8 3 1 4
0 .08 0 .0 1 4 7 0 .8 1 9 6 0 .9499
0.1 0.01 14 0 .8 1 3 0 0.9381
0 .12 0 .0 0 9 4 0 .6 9 4 4 0 .9267

30 0 .06 0 .0 2 1 6 0 .7 2 4 6 0 .9 6 56 0 .5 9 3 6 6 .7 4 80
0 .08 0.0151 0 .7 1 4 2 0 .9 5 46
0.1 0.01 16 0 .7 0 9 2 0 .9439
0 .12 0 .0 0 9 6 0 .6 1 7 2 0 .9335

40 0 .06 0 .0 2 2 4 0.6451 0 .9 7 19 0 .4 8 0 3 7 .0 0 7 0
0 .08 0 .0 1 5 9 0 .5 7 4 7 0 .9629
0.1 0 .0121 0.5681 0.9541
0 .12 0 .0 0 9 8 0 .5 5 5 5 0 .9455

50 0 .06 0 .0 2 3 3 0 .5 8 1 3 0 .9 7 86 0 .3 6 3 3 8 .6 6 68 S
0.08 0 .0 1 6 9 0 .4 7 8 4 0 .9 7 17
0.1 0 .0 1 2 6 0 .4 7 3 9 0 .9 6 49
0 .12 0 .0101 0.4651 0 .9 5 8 2

60 0 .06 0 .0 2 4 3 0.5291 0 .9832 0.2841 9 .7 5 33
0.08 0 .0 1 7 4 0 .4 4 0 5 0 .9 7 77
0.1 0 .0 1 3 2 0 .4 0 6 5 0 .9 7 2 3
0 .12 0 .0 1 0 5 0 .3 9 8 4 0 .9 6 7 0

90 0 .06 0 .0 2 5 3 0 .4 8 5 4 0 .9 8 5 3 0 .2 4 8 2 9 .3 1 4 4
0 .08 0 .0 1 7 9 0 .4 0 9 8 0 .9 8 05
0.1 0 .0 1 3 5 0 .3 7 8 7 0 .9 7 57
0 .12 0 .0 1 0 9 0 .3 4 8 4 0 .9 7 16

120 0 .06 0 .0 2 6 5 0 .4 4 8 4 0 .9 8 78 0.2051 9 .2755
0 .08 0 .0 1 8 5 0.3831 0 .9 8 38
0.1 0 .0 1 4 2 0 .3 3 4 4 0 .9 7 99
0 .12 0 .0 1 1 4 0 .3 0 9 5 0 .9 7 59

150 0 .06 0 .0 2 9 2 0 .3 8 7 5 0.9881 0 .1 9 9 8 6 .5 1 18
0 .08 0 .0 1 9 8 0 .3 3 7 8 ,0.9842 t

0.1 0 .0 1 5 2 0 .2 9 0 6 0 .9 8 0 4
0 .12 0.01 18 0 .2 7 8 5 0 .9765

180 0 .06 0 .0 3 0 7 0 .3 6 3 6 0 .9 8 9 3 0 .1 7 9 4 6 .1 5 03
0 .08 0 .0 2 0 5 0 .3 1 8 4 0 .9 8 58
0.1 0 .0 1 5 8 0 .2 7 1 0 0 .9 8 23
0 .12 0 .0 1 2 4 0 .2531 0 .9 7 89



Table 5.
iso therm fo r varia tion  o f  concen tra tion o f Cr (V!) so lu tion

Time, Initial conce- logCe log x/m In te rcep t Slope N 1 /n
m in n tra t ion , mg/L

10 0 .06 1 .6963 0 .0 1 28 -0 .3706 0 .2 1 8 3 4 .5 7 9 7
0.08 1 .8419 0.0211
0.1 1 .9513 0 .0 2 5 3
0 .12 2.0301 0 .1 0 0 3

20 0 .06 1 .6812 0.0791 -0 .2560 0 .1 9 2 2 5 .2 0 1 4
0 .08 1 .8312 0 .0 8 6 3
0.1 1 .9429 0 .0 8 99
0 .12 2 .0 2 3 6 0 .1 5 8 3

30 0 .06 1 .6646 0 .1 3 98 -0 .1443 0 .1 6 4 3 6 .0 8 4 5
0 .08 1 .8195 0.1461
0.1 1 .9339 0 .1 4 9 2
0 .12 2.0161 0 .2 0 95

40 0 .06 1 .6483 0 .1 9 0 3 -0 .0847 0 .1 7 2 4 5 .8 0 0 2
0 .08 1 .7965 0 .2 4 05
0.1 1 .9159 0 .2455
0 .12 2 .0 0 8 6 0 .2 5 5 2

50 0 .06 1 .6314 0 .2 3 55 -0 .1567 0 .2521 3 .9651
0 .08 1 .7715 0.3201
0.1 1 .8970 0 .3 2 42
0 .12 1 .9934 0 .3 3 2 4

60 0 .06 1 .6138 0 .2 7 6 4 -0 .2639 0 .3 4 2 9 2 .9 1 8 3
0 .08 1.7581 0 .3 5 6 0
0.1 1 .8773 0 .3 9 0 9
0 .1 2 1 .9 7 72 0 .3 9 9 6

90 0 .06 1 .5 9 54 0 .3 1 38 -0 .2968 0.3861 2 .5 8 9 5
0 .08 1 .7450 0 .3 8 7 3
0.1 1 .8668 0 .4 2 1 6
0 .1 2 1 .9604 0 .4 5 7 8

1 50 0 .06 1 .5340 0.41 1 6 -0 .17 9 0 0 .3 8 5 2 2 .5 9 6 0
0 .08 1 .7 0 2 4 0.471 2
0.1 1 .8 2 3 4 0 .5 3 65
0 .12 1 .9 2 43 0 .5 5 5 0

180 0 .06 1 .5118 0 .4 3 9 3 -0 .1326 0 .4 1 5 7 2 .4 0 5 4
0 .08 1 .6 8 60 0 .4 9 6 9
0.1 1 .8000 0 .5 6 7 0
0 .12 1 .9057 0 .5 9 6 5

Preparation o f com plex ing  reagent

The com p lex ing  reagent w as  prepared by 
d issolving 250  mg of d iphenyl carbazide in 
50 mL of acetone.

Equipm ent

Elico pH m eter was used to  measure pH. 
Elico CL157 co lourim eter was used for spec-

t r o p h o to m e t r ic  w o rk .  G enu ine  E qu ip m e n t 
M anufacturers mechanical shaker was used 
fo r  the  shaking o f so lu t ion  co n ta in ing  ad ­
sorbent and adsorbate.

Effect of variation of initial concentration  
of Cr (VI) solution on the adsorption of Cr 
(VI)

Standard so lu tions [1 0 0  m l  of Cr (VI)] con-



ta ining 0 ,0 6 , 0 .0 8 ,  0.1 and 0.1 2 //g of ch ro ­
mium (VI)] were  taken in Pyrex bottles. To 
it w a s  added 1 00  mg o f  a d s o rb e n t  and 
shaken in an e le c t r ic a l  h o r iz o n ta l  bench  
shaker fo r various time in tervals (10 to 180 
min) at room tem pera tu re  and at cons tan t 
pH 4-t- 0 .0 2 .  The s o lu t io n s  w ere  f i l te red  
and Cr (VI) concen tra t ions  in the  f i ltra te  were 
e s t im a te d  c a lo r im e t r ic a l ly  by co m p le x in g  
w ith  diphenyl carbazide.

E ffect o f varia tion o f pH on the  adsorption 
o f Cr (VI)

The op t im um  pH fo r  the  m ax im um  Cr (VI) 
adsorption was found by vary ing the pH from 
2 .0  to  4 .0 .The pH o f the  so lu tion was ad­
justed using d ilu te  su lphuric  acid and it was 
measured us ing  Elico pH m e te r .  100  mL 
samples conta in ing  0 .1 2  //g of Cr (VI) were 
contacted w ith  100 mg o f adsorbent by al­
te r ing  the  pH o f the  so lu t ion . These so lu ­
t ions were shaken fo r various t im e intervals 
(10 to  180 min) in an e lectr ica l horizonta l 
bench shaker. The so lu t ion s  w ere  f i l te red  
and analyzed ca lor im etr ica lly  to  f ind the ad­
sorption potentia l of Cr (VI) from  aqueous 
solution fo r the varia tion of pH from 2 to 4.

E ffec t o f va ria t ion  o f adsorbent dosage on 
the adsorption o f Cr (VI)

Standard chrom ium  so lu tion (100  mL) con­
ta in ing 0 .1 2  mg/L of Cr (VI) were taken in 
Pyrex bott les conta in ing  50, 100 , 150 and 
2 0 0  mg of the  adsorbent at pH 2 ± 0 .0 2 .  The 
sys tem  w as  e qu i l ib ra te d  th o ro u g h ly  on a 
hor izon ta l bench shaker at room tem pe ra ­
ture  fo r  180  min. Then the  so lu tions were 
filtered and analyzed co lor im etr ica lly , to find 
the amount o f Cr (VI) adsorbed.

RESULT AND DISCUSSION

E ffe c t  o f va r ia t ion  o f  in it ia l co nce n tra t io n  
o f Cr (VI) so lu tion  on adsorption o f Cr (VI) 
f ro m  aqueous so lu tion

The adsorba te  co n c e n tra t io n s  were  varied 
fo rm  0 .0 6  to  0 .1 2  mg/L and batch studies 
were  performed to  optim ize  the  initial con ­
c e n t ra t io n  o f  the  a d s o rb a te .  The re su lts  
(Table 1) show  an increasing percentage re­
moval Cr (VI) w hen  the adsorbate concen­

tra tion  was varied from 0 .1 2  to  0 .0 6  mg/L. 
This may be probably due to the fa c t  tha t 
for a fixed adsorbent dose, the to ta l avail­
able a d so rp t io n  s ites  are l im ited  th e re b y  
adsorb ing  a lm os t the  same a m o un t o f Cr 
(VI) causing a decrease in pe rcen tage  re­
m ova l o f Cr (VI) co rrespond ing  to  an in ­
creased in it ia l adsorbate concen tra t ion .

E ffe c t  o f  pH va r ia t ion  on Cr (VI) rem ova l 
from  aqueous so lu tion

In order to optim ize the pH for m axim um  Cr 
(VI) removal, experim ents  were  conduc ted  
w ith  100 mL of 0 .1 2  mg/L of Cr (VI) so lu­
t ion  w ith  100 mg adsorbent by vary ing  the 
pH from 2 to  4  at various t im e in tervals .The 
results ind icated a m axim um  adsorp tion  of 
(69. 83% ) at pH 2 in 180 min o f co n ta c t  
t ime (Table 2). The decrease in adsorp tion  
at h igher pH may be due to  the  nega tive  
charges on the surface of the adsorbent re­
pelling the negative ly  charged chrom ate  ions 
in so lu tion .

E ffec t o f adsorbent dosage on Cr (VI) re­
moval from  aqueous solu tion

The e ffec t of varia tion of adsorbent dosage 
w as de te rm ined  by va ry ing  the  adso rben t 
dosage from  50 to  200  mg w ith  100 mL of 
0 .1 2  mg/L of Cr (VI) so lution. It is evident 
from the results (Table 3) tha t the adsorp­
t io n  p o te n t ia l  o f  the  a dso rben t inc reases  
w ith  increase in dosage. The m axim um  ad­
sorption of Cr (VI) was noted w ith  2 0 0  mg 
o f adsorbent dosage. The increase in per­
centage adsorption of Cr (VI) w ith  increase 
in the adsorbent dosage may be due to  the 
availab il ity  o f more surface area o f the ad­
sorbent fo r adsorption o f Cr (VI) species.

A dso rp t io n  iso the rm s

The data obta ined in the s tudy by varying 
the  co nce n tra t io n  o f Cr (VI) s o lu t ion  was 
in t e r p r e te d  in t e r m s  o f  L a n g m u i r  and 
Freundlich adsorp t ion  iso therm s.

Langm u ir  a d s o rp t io n  iso th e rm  : Langm u ir  
adsorption isotherm is based on the assum p­
t io n  th a t  p o in ts  o f  va lency  e x is ts  on the 
surface o f the  adsorbent and tha t  each of 
these site is capable of adsorbing only one



molecule . Thus the adsorbed layer w il l  be 
one molecule  th ick .  The Langm uir adsorp­
t ion  isotherm is com m on ly  given by ;

X /m =  (k , ' C y i  + k , C ;
W here
X - Am oun t o f Cr (VI) adsorbed (mg/L) 
m - W eight o f adsorbent (mg)

- Concentra tion of Cr (VI) at equilibrium

k, and k ' - Langm uir co n s ta n ts  w h ich  are 
the measures of m axim um  energy of adsorp­
tion and adsorp tion  capac ity ,  respective ly .

On rearranging

1 /x /m  = 1 /kVk, + 1 /k 'C

The plot of (1 /x /m ) versus 1/Ce is linear w ith  
slope equal to  1/k, and in tercepts  (1 /k ’ /k,). 
The slope, in tercept and separation facto rs  
are calculated (Table 4). The linear plots of 
1 /C^ vs m /x  s h o w s  th e  a p p l ic a b i l i t y  o f 
L a n g m u ir  a d s o r p t io n  is o th e r m  fo r  th e  
present sys tem  ind ica ting  the fo rm a tion  of 
m o n o la ye r  cove rage  o f adso rb a te  on the 
surface of the adsorbent.

Separation factor-Rj^ : The essentia l charac­
te r is t ics  o f Langm uir adso rp t ion  iso therm s 
can be expressed in te rm s o f a d im ension­
less cons tan t,  separation fa c to r  or equ il ib ­
rium parameter 'R^' w h ich  is defined by :

1/(1 +bC.)

w he re , C. is in it ia l c o n c e n tra t io n  o f Cr(VI) 
in mg/L and b is Langmuir cons tan t (k ’ ,)

value Type of isotherm

R, >  1 U n favourab le
R ,=  1 Linear
R, <  1 Favourable

The values obta ined are less than unity  
fo r  CrW l) adsorp tion  on to  a lo w  -cost ad­
sorbent used in th is  s tudy. This showed the 
feas ib il i ty  o f the Cr (VI) adsorp tion  process 
at all in itial concen tra t ion  of aqueous solu­
t ion  of Cr (VI) used in th is s tudy.

Freundiich adsorp t ion  iso the rm  : A t te m p ts  
w ere  made to  f i t  the  a dso rp t io n  data ob ­
tained in th is  s tudy into Freundiich adsorp­
t ion  isotherm. The linear form  o f Freundiich

adsorption iso therm  is given be low  ;

log x /m  = log k , -l-1/n log C^

where x is the  am ount o f Cr(Vi) adsorbed in 
mg, m is the w e ig h t  o f the adsorbent (g), 
C^ is the am ount o f Cr (VI) in the bulk so lu ­
t io n  in mg and K, and 1/n are F reund iich  
constants  re lated to  the  adso rp t ion  capac­
ity  and a dso rp t ion  in te n s i ty ,  re s p e c t iv e ly .  
The linear fo rm  o f Freund iich  a d so rp t io n  
iso therm s at room tem pera ture  is obta ined 
by p lo tt ing  log x /m  versus log C^ fo r  d i f fe r ­
ent concen tra t ions  o f the aqueous so lu tion  
o f Cr (VI). K, and 1/n are evaluated from  the 
slope and in te rcep t,  respective ly  (Table 5). 
The results dem onstra te  the app licab il i ty  o f 
the  F reund iich  iso th e rm  in e xp la in in g  the  
process of adso rp t ion  o f hexava len t c h ro ­
mium onto the  adsorbent.

CONCLUSION

The adsorption o f Cr (VI) onto activated car­
bon from  A re ca  ca te ch u  was found  to  be 
concentra t ion  dependent. Removal o f Cr (VI) 
increased w i th  decrease in pH and it w as  
found to increase from  3 2 .9 1 %  to  6 9 .8 3 %  
fo r the va r ia t ion  o f pH from  4 to  2. The 
maximum removal o f Cr (VI) was observed 
at pH 2. Percentage removal o f Cr (VI) in ­
creased from 4 4 .3 3  to  9 8 .4 1 %  w ith  increas­
ing adsorbent dosage from  50 to  2 00  mg. 
The adsorp tion  Cr(VI) using ac tiva ted  ca r­
bon prepared from  the  Areca ca techu  shell 
fo l lo w e d  Langm u ir  and Freundiich adso rp ­
t ion  isotherms. The favourable value of R̂  
showed the feas ib il i ty  o f the process at all 
in it ia l co nce n tra t io n s  (0 .0 6  to  0 .1 2  mg/L) 
of Cr (VI) so lu tion  used in th is s tudy. Thus 
it can be concluded tha t the activated car­
bon prepared from  the Areca ca techu  shell 
is inexpensive and use o f the same provides 
an e ffective  so lu tion  fo r trea tm en t of e f f lu ­
ents conta in ing  hexava lent ch rom ium .
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