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Abstract

The powdered biomass of Cicer arientinum has been converted in to cheap carbonaceous
adsorbent by AR Sulphuric acid and AR. Nitric acid treatment. This adsorbent exhibits a good
sorption potential for heavy metals like Ni%* and Pb®* from their mixture. Present work deals
with removal and recovery of heavy metals like Ni** and Pb*" from their mixture and chemical
regeneration of the adsorbent material.
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INTRODUCTION

Separation and recovery of these metals is alsateenof great concern for environment. This
type of separation could be achieved by subjedtiegeffluents to column separation. For using
an adsorbent as a stationary phase in the coluenpditicles should have a specific size. The use
of various adsorbents such as activated cagpaice husk carbqg, saw dust and fly —
wollastonitgy have been documented for the removal of Cr (VIpfraqueous solutions. The
toxicity of hexavalent chromium from the dischargé various industrial wastes is well
reportegs.; Srivastava have studied adsorption of heavy mete bn carbonaceous material
developed from waste slurry of fertilizer plagts Balsubramanium have reported utilization of
fly ash and waste tea leaves ash as decoloursinfsafpr dye effluenfg. The presents study
reports work on removal and recovery of heavy rselife N#* and PB" from their mixture.
Our results on S-1ll and S-1V indicated that thegra good adsorbents for Higand PB",
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therefore trials were also taken to test their kpteapacity for nickel. These experiments gave
promising results.As a further extension of this worke have tried to select particles of S-llI
and S-IV having appropriate size and carried oldroa chromatographic studies. Preliminary
experiments on column chromatographic studies u8€Ag and S-IV as stationary phase
materials have been carried out for the separatiuh recovery of Ni and PB" from their
mixture. A large number of heavy metals have besmovered from effluents as well as from
waste water by using synthetic organic, inorgaarc iexchangers, column methods. The details
of these methods are described in many standatdosks and in reviews. The distribution of
metals on the ion exchanger can be modified by texnformation since the process of
separation is not selective. However a number pasgions could be achieved by complex
formation due to enhanced selectivity. The mostmom example of selectivity is found with
anionic chlorocomplexes of metal which are sepdrdtem hydrochloric acid solution by
guaternary amine exchanger. Every metal has its dvanacteristic dependence of sorption on
hydrochloric acid solution by quaternary amine exuaer. Every metal has its own
characteristics dependence of sorption which makesalmost infinite variety of column
chromatographic separations. Mishra have studie(OIF ; loaded marble as an adsorbent for
the removal of phenolic compounds from aqueoustisoluThe adsorbed compounds have been
guantitatively eluted with 1M NaOH.

MATERIALSAND METHODS

2.1 Materials and Reagents Agro-waste ofCicer arientinum AR. Sulphuric acid and AR.
Nitric acid, HCI, Column Chromatographic, techniquemplexmetric titration

22  Sample Preparation: Agro-waste of Cicer arientinum (Horse Bean) was dried
powdered, subjected to simple chemical treatmetit AR. Sulphuric acid and AR. Nitric acid
and then washed repeatedly till free from acid dned at 108C. The dried material was passed
through sieves of 63 micron mesh ,25micron mé&shitron mesh size to get S-lll and S-IV
respectively of different particle size.

2.3 Column Preparation: Stock solutions of Ni and PB" of strength of 1mg/ml were prepared
using the nitrates of the two metals. The colunudiss were carried out by using down flow
method. For these experiments 20 gm of S-11l diedént particle size was suspended in distilled
water, stirred for about 15 minutes and finallynsferred into a glass column of length 30 cm
and inner diameter 30 mm. A glass wool plug was k¢ the bottom of the column to avoid the
loss of adsorbent with the liquid flow. 50 ml ofigion containing Ni* and PB"was fed in to
the column at the flow rate 5 ml/min.

2.4 Column Separation: The exhaustive capacity was determined by colgch0 ml fraction

of the eluent after break through. Similar expentaewere carried out with different particle
size of S-1ll and S-IV. The amount of metal ionsameed by the sorbent was found out. The
sorbed metal ion Ki and PB* loaded on the column were collected until therentietal ion
was completely removed using HCl and HN\NE3 eluents. The amount of metal ion extracted
from the sorbent after elution was determined cemgminetrically. The amount of metal ion
retained by sorbent and recovered after elutimmfcolumns of S-1ll and S-1V of the different
particle sizes (0.18, 0.25 and 0.63 micron) weteutated.
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RESULTSAND DISCUSSION

The results inTable-1 indicate the effect of particle size on the recgwaf the metals. As the
particle size increases the % recovery also inese&®m 88 to 100%. For S-lll and S-IV the
recovery is 100% with (0.63mm) smallest sized plasi. The % recoveryable-2 of Ni?* is in
range between 84 % to 88 % indicating a slightaase with decrease in particle size of S-IV.
PK** shows a similar tendency on both exchangers St %1V and maximum recovery is 100
% and 96% respectively. A slight but distinct amooiNi** and PB" appears to be retained on
the column containing S-IV. These results indicdiat N¥* and PB" can be separated and
recovered quantitatively using S-11l and S-1V agoemts. The present study clearly indicates that
S-Ill and S-IV are good materials for column sefiaraof heavy metals viz Ki and PB'in
guantitative yields. Comparatively it was foundatttsorbent S-1Il have good removal and
recovery than sorbent S-1V probably this may be wustrong oxidizing property of nitric acid.
However further study is needed which would thraylt upon the utility of these materials for
recovery of heavy metals and also precious metals.

Fig-1 The% Recovery (Sorption) by S-I11 for Ni?* and Pb**
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Fig-2 The % Recovery (Sorption) by S-1V for Ni** and Pb**
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Fig-3 Comparison of % recovery (Sorption) by S-111 and SV for Ni** and Pb*
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Table-1: The % Recovery (Sorption) by S-111 for Ni%" and Pb?*

Metal ion Amount Amount % recovery Mesh sizein
sor bed recovered by by Sl mm
(mg) Sl (mg)
Ni“* 25 22 88 0.18
Ni** 25 23 92 0.25
Ni“* 25 25 100 0.63
PL 25 22 88 0.18
Pt 25 23 92 0.25
PbZ 25 25 100 0.63

Table-2: The% Recovery (Sorption) by S-1V for Ni** and Pb**

Metal ion Amount Amount % recovery Mesh sizein
sorbed recover ed by- by SV mm
(mg) v
(mg)
Ni®* 25 21 84 0.18
Ni%* 25 21 84 0.25
Ni%* 25 22 88 0.63
PH* 25 23 92 0.18
PH* 25 24 96 0.25
PbZ 25 24 96 0.63
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CONCLUSION

« Out of 25 mg of PB* and Nf* taken in an admixture the amount of metal ion®vered
depends on 1. Nature of sorbent 2. Particle size.

¢ Ni*?and PB* can be separated quantitatively us8jl and S-1V

e The surfaces of-1ll and S-IV may not be very much different as there is onlyighs
difference in amounts of metal ions recovered

e Particle size affects separation and recovery blytto certain extent.

e 63 micron mesh particle when used for column pagkivere is maximum recovery of the
metals Ni? and PB* (96 and 100 % respectively)

e Pb? and Nf* can be separated quantitatively ,Particles ofi @d S-IV Obtained by
sieving through 63mm mesh when used for packinglanm give 100% recovery on both
metals P5* and Nf*

e Thus S-lll and S-IV are good stationary phase nadtefor quantitative Separation and
recovery of heavy metals such as nickel and leam fin admixture.
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