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Absrtact

Electrokinetics is a rapid & simple method applied for separation of metafremswastewater. Basically
based on electrical potential along with anode and cathode. In the previous pegsanted they have
separated heavy metals like cobalt, gold, nickel, lead, iron, zinc etc (ledindphoresis process metals are
separated by using high voltage as 10 kV (kilo volts) to 30 KV. Inttities the metal extraction is done in
acidic condition. Much literature is not available on the Electro-kinetics technigquefrence. All the
metals separation from wastewater which is in ion form is separated bychsimicals and reagents (2, 3, 5).
In the paper of Electro-coagulation the research is based on coagulation protasgpere based not voltage
based. And other is based on high voltage separation called ElectrophoreBigcBgphoresis technique
metal extraction is possible up to 95%, but this method is known aSapilary Zone Electrophoresis.
Various combinations of the time and voltage are applied in the available liteEstodes used for this

study is having higher conductivity as silver and granite & so on.
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INTRODUCTION

In the separation process of metals the rods are used are of graphite bemahise is a inert material which
cannot take part in any chemical reaction in another papers both alumidumranods are introduced (10).
In this method of separation metal is separated which is in ion foamillary electrophoresis technique is
also gives best results for metal separation but needs to use capillagitagd applied is too high (3, 5, 7).
Their separation time is too short like 5 min or 6 min but voltagatian is from 10 kV to 30 kV. Most of
the study is done on the capillary electrophoresis technique whichirgneoiuced in environmental field till
now. This method is now used in biotechnology for DNA separafiirthe research is conducted on the

electroplating wastewater. Only paper is studied on municipal sewage sludgetimylatestics

MATERIALSAND METHODOLOGY

The presence of heavy metals is one of the major problem for agriculseralf million tonnes of dewatered
sewage sludge produced in wastewater treatment plants. Electrokinetic tieedimdre applied to remove
heavy metals from sludge. The research has been worked for thesimgreraatment efficiency of Elctro-
kinetics method of the sludge. In the paper of the sludge treatheepH is adjusted to 4.4 and the cathode is
immersed with acidification chamber. Ni, Zn, Cu, As, Cr, Pb. Remdfialemcies of heavy metals in the
experiment with acidified sewage sludge and pH adjustment at cathodberhain?.0 were: 95% for Zn,
96% for Cu, 90% for Ni, 68% for Cr, 31% for As and 19% Rir. The sludge used for this study was
anaerobically digested dewatered sludge from STP. The sludge was clwqildd/alue and then oven dried
at 60c for 48 h. The liquid sample after digestion was diluted to 100 mfikeced using 0.45micrometer
nitrocellulose membrane filters. The content of heavy metals was determiivedlbiively coupled plasma-
optical emission spectrometry using an Optima 2000DV spectrometer.dtiedrsample get powdered form
and feed in bottle and agitated at 35 rpm and centrifuged. Supernatastseparated in volumetric flask.
The metal were analyzed using

Inductivity coupled plasma optical emission spectrometer. Acidification of slwag done (1)

In the another literature the method used for the separation was Cdpliletmophoresis in which the voltage
used was up to 20 kV for the separation of 6 metals. Separated metals are pptesppsmn, zinc,
manganese, cadmium within 5 minutes duration. pH was adjusted.tvoltage applied was 20kV at%s
This method can be used for environmental treatment process (#)isImethod various reagents and
solutions are added. Most inorganic anions and cations have no stramgtiabsin UV«isible spectral
region. For improving the sensitivity, complex reactions are commead, that is, adding some complexing
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agent (such as a-hydroxyisobutyric acid (HIBA), citrate, EDTA and acetic acid) into the edédtc solution.

If so, some factors in operation, e.g., the composition andectration of buffer, pH adjustment as well as
voltage and temperature, should be optimized in advance.

In some papers explained that Separation of metal ions is done by capillaryplectsis provided with a
weak complex reagent incorporated into the electrolyte to alter the effeatibiity of the sample ions.
Separations are described using sphthalate, tartrate, lactate or hydroxyisetagyte complex reagent (3).
Capillary electrophoresis has become a powerful separation technique becauspesdisesolving power,
minimal reagent consumption. Proved that Factors affecting the separmdtotivily and electro-osmati
flow for the separation of alkali, alkaline earth cations, ammonium mewaaluated. The nature of electrolyte
anion and solvent has important factors on the EOF (Electro-osfimtic in acidic conditions. Unique
separation selectivity was achieved for alkali and alkaline conditions (4dieStuhat Electrophoresis
technique is used to found sorption possibility of toxic metal ions. Heaatals as cobalt, nickel, lead,
cadmium can be separated out. The adsorption isotherm and pH effect ititicataption of metal. The
sorption study indicated that the heavy and toxic metals PIN{I()l), Co (VI) and Cd (ll) could be adsorbed
and thus removed significantly (5).

Electrophoresis has recently attracted attention as a promising analyticedjtecfor metal ion separations.
Showed that advantage of capillary electrophoresis in the analysis of metal $pe@esccurred based on
exploiting various auxiliary Separation principles. He has used selected complexes amdridtien for
electrophoresis technique. A variety of electrolyte additives have been stodibenge the electrophoretic
mobility of metal. Many studies are focused on the use of pre-@bbciresis derivatisation methodology. In
this paper approaches are suitable for including metal cations, metal comptestak,oxyanions and
organometallic compounds (6). Experimented that Capillary zone electrophorkriguecs used for cynide
complexes of Au, Pt, Fe, Pd, Cu, Ag, Cr, Ni separation. Capillary zone oglectesis is growing in
significance as an analytical method for separation of low molecular massspaties. A phosphate- tri
ethanolamine buffer at pH 8.5 was selected. Carrier electrolyte was trimellita&tofin. The separation
selectivity can be optimized for different applications by using ion interactiagent. UV detection is used
(7). Another paper showed that Capillary electrophoresis has been dpptietal ion analysis during last 10
years. To improve sensitivity, different methods of detection Hseen adopted. This paper compares
currently available and recently developed detection methods for CE (Capikatyophoresis) as applied to
the analysis of metal ions. He has stated the advantages disadvantagesvaadidof detection method of
capillary electrophoresis (8). Testing of sequential sludge washitigplicate using typical biosurfactant

saponin was conducted to remove heavy metals. The aim of thenstadfficiency and reduce mobility of
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heavy metals. Different washing conditions such as concentration, contadicunaésolid ratio and pH were
optimized. After three washings Cr extraction efficiency was 65% and Pb extrafftmancy was highest
which is 85%. The study was conducted on the municipal wastewater and deWwst86eé. This work has
shown that saponin provided an effective results to enhance heavy metalsion from sludge, and the
results indicated that the saponin obtained good extraction efficiency (8g paperEfficient Removal of
Heavy Metals from Electroplating Wastewater using Electrocoagulagiperimented with electroplating
wastewater using Fe and Al electrode as material at pH variation of 3.0, 5dhd790 for 30 minutes of
retention time. The influence of electrode material, pH and retention time wadsreepduring
experimentation also corresponding with electrode and energy consumptidimuviaremoval efficiency on
optimization was observed during pH 9.0 at 0.1 ampere current using@tectrmbination of Fe-Fe and Fe-
Al 100.0% of nickel and chromium removal within 20 minutes at cbBtlR 90.0/m3 compared to Al-Al and

Al-Fe removal efficiency and consumption cost.

RESULT

The the referred papers shows that maximum separation is achieveglilarycalectrophoresis technique.
Without chemicals and reagents separation metal separation is not possibleolttigh is necessary foe
electrophoresis method. With lower voltage application no one has studiedefat mmns separation.
Maximum time for this method is applied is 20 min. rods of varioatal is not tried for electro-kinetics. It is
necessary to check or compare efficiency of this method usingigsarombinations of verity of rods, voltage
application, time variation and pH change to give maximum results.

DISCUSSION

In the studied papers it is shown that the metal separation is a8ipf@with the use of reagents and with
chemicals. In another method of Electrophoresis the metals were separated whighkergltage and with
only specified conditions like majorly alkaline. Papers are searchethdometal separation but there is
nothing mentioned that which type of wastewater is used for the separfatiatals.

CONCLUSION
By referring the literature we observed some points like

¢ Research has not been carried out with alkaline waste water for metal separation. As we have

referred papers from Electro-kinetics methods for metal separation the asgbarnly acidic
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conditions for the research (2) and there is no specification for neutralkatide conditions, so
we have decided to try all pH conditions as neutral, acidic and alkaline.

e In present literature time is kept constant and no research has been doraiatittn in time and
voltage (2). We are changing time from 5 minutes to 30 minutes inrtijecpwork. Variation in
the extraction of metal with respect to time is not described in the literature.

e In present literature every research is based on using reagents or chemiteaf separation (3,
6, 7). In most of the literature the method is performed with usiagents or complexing agents. In
this project work we have tried for without any chemical separatiofealone. Only for adjusting
the pH we have used chemicals.

e Research has not been carried out with lower voltage for metal separation. Resekiistdane on
the Electrophoresis process in which the very high voltage is applies izfickilo volts. Work is
done with lower voltage in one paper (10) but it is based on the ampettoveand also electrode

variation. No work is done on voltage variation basis.

REFERRANCES

1. Wolfgang Buchberger, Paul R. Haddad. (19983peration of Metallo - Cynide Complexes by Capillary
Electrophoresidlournal of Chromatographp 687.343-349.

2. S.E .Elmofty“Use of Electrophoresis Technique to Study Removal of ToxicMetal Ions from Wastewater

by Adsorption on Mineral SurfaceJournal of Water

3. JinzhangGao, Xiangli Sun, Wu Yang, Haifeng Fan, Chongyang, Xubfaod2008)’Seperation of Six
Metal lons by Capillary Zone Electrophorédisurnal. Chil. Chem. Soc. 53 resource Management 74

4. HosseinSalimi-Moosavi, R.M. Cassidy (199&)ontrol of Seperation Selectivity and Electroosmatic Flow
in Nonaqueous Capillary Electrophoretic Seperations of Alkali and Akaline Earth Me$&lJournal of
Chromatography A279-286.

5. Youchun Shi, James S. Fritz (199%eperation of Metal lons by Capillary Electrophoresis with a
Complexing Electrolyt&.Journal of Chromatograph§40.(473-479).

6Jian Tang, Junguo He, TiantianLui, Xiaodong (20TR¥moval of Heavy Me With Sequential sludge
Technique using Saponin: Optimization Conditions, Kinetics, Removal e#eetss, Binding Intensity,
Mobility and Mechanisnt.Royal Society of Chemistry,, B3385.

7. Andrei R. Timerbaev. (1997 8trategies for Selectivity Control in Capillary Electrophoresis of Metal
SpeciesJournal of Chromatography, 92 .495518.



6 DHEKANE PALLAVI S./ International Journal of Resedr Publications (IJRP.ORG)

8. Carla Vogt, Gregory L. Klunder (2001 Beperation of Metal Ions by Capillary Electrophoresis- Diversity,
Advantages, and Drawbacks of Detection MetfioBsesenius J Anal Cher870.316331.

9. Jing-Yuan Wang, Di-Song Zhang, OlenaStabnikov, Joo- HwaTay (2d®&)luation of Electrokinetic
Removal of Heavy Metals from Sewage Sluddeurnal of Hazardous

10. Chandrasen Rajemahadik. (2013 fficient Removal of Heavy Metals from Electroplating Wastewater
using Electrocoagulatioty International Journal of Scientific and ResearchlRations, Volume 3, Issue 10,
October 2013 1 ISSN 2250-3153.



