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Recent s€@vences in analyticel chemistry are characterised by
great progzess towerd moxe powerful methods of separation, cgualling
in signif:!.cénae ‘the development brought sbout in instrumental
rethods of determination. Problems of chemical analysis almost
alwéys involve two steps : Sepasration of the desired constituent
end measurement of the amount or concentration of this constituent.
Much worthy research has been dedicated to the developmeni of more
discriminatory methods of estimation, such as spectrophotometrie,
spectmgraphic etce with a view 1;0 minimizing the need for separation
steps pxeced:}.ng the measurement step. Bubt despite the availabil*ty
of the mcaern, more ﬂiscrimw rzating mathods of measurement, successful
and effective solutions to many enalytical problems depend heavily

on separation processesSs

Solvent extraction claims a significant position among the
separation techniques because ¢f its esase, simplicity, speed and
appliczbility to both trecer and mecre smounts of metal ions. The
chjective of these analytieal liguideliquidé extrasttion procedures
lies in the extrapciation to fullescale cemeécial hydrometallurgi-
cal processes frum the technical noint of viewe The methods are
highly cperative on numerous metallurgical sepcxat ion gystems

involving extxmct'? cn fram mini waste c.nd dump leach liqu@.rs.
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The present thesis is the cutcome of a series 0f investigatioms
carried ocut to study the separation and spectrophotometric Ceterming-
ticn of cobalt(Il), platinum(iv), palledium(II), copper(il),
Bismuth(III), Iron(2I), Nickel(iX), by using the anlyticel reagents
such as 4enitrosoresorcinol, cetyltrimethylammenivrmbroemide (CTAB).
Pheﬁylthiohydantoic acid (PTHA), 2-hydroxyslensphthaldoxine, |
Cacotheline and Zemercéptobensoic seids. Auxilisry ligénds namoly
iodice, bromide, pyridine and some of its methyl substituted
derivatives and sclvents like chlorcform, kenzene, 'éarbm- tetra=
chloride, ethylacetate were made use of during the ihvastigato:y

operabicnse

The main aim of this thesis involves the development of
enalytical methods for seperation and spectrophotometric determinae
ticn of different heavy metals with the help of vericus organic
reggents, Soane of the methods zre promising L£rom the stend point
of separation of the aforesaid metels fxom each other. References
to the literatures survey have been presented 80 as to indicate,

to gome extent, the subject matter of eache

This thesis is divided into seven chapters. A brief

chapter-wise summary of the work done is given belows

CHAPIER = X

The first chepter deals with the discussion of basie

prineiples of solvent extrection and separstion of metal ims{”}
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followed by a diséussion of spectrophotometry, the analytical basis
adopted throughout the course of the work, The chapter ends with

d brief ovtlipe of the propesed investigation end Ré’?éa’_‘e@ g:‘e“s e,

CHAPTER = IX

This chapter describes the use of phenylthichydentcic
acid (FTHA) as an analytical reagent for extraction, separ.;tim
ané spec;xéphotcmtric determination of ccBalt end palliadium, Gobalt
forms a complex with PTHA extractable into chloroform. Abscrbence
of the metal complex shows a linear response over a cencentration of

4

10 ppm of cobalt with molar sbhsorptivily 1,123x10° 2 ml’lcm'ii at

480 nm. The system loterates a number of dz‘.véa:se icnse Cobalt has
been estimated in synthetlic mixtures using the proposed method,

The method has been ccmpared with some other existing methods. ThePa-TTua
QOW\‘?\*K Shew s Awax ai BF e mm with molay 0“’$°“‘P+'_V\{'\J 203K ‘09*"“?}:' ¢w! The waetbhod PYovu‘ﬂéS
reellent Yecovery of the Madol (mbresance of ahmost ok ERe Commam oms. The meth

CompoTed Wwikhn svo-m.\ ocvm'rﬁx}snmg methodt. rbhed has beem

CHAPTER ~ IIX -

In this chapter the use of 2-hydroxy=i-nachtholdoxime
as @ simple and seneitive xeagent for the extraction en& spectyo=
photometric determinatica of nickel, cobaljc. and palladium has besn

describeds

 Nickel forms a complex with 2whydroxy=i=naphthaldoxine
V.extrmteble into carbon totrachloride. absorbance of the metal
ccmiezz shows a linsar regponse over a concentration of 10 ppm of
% 1 mor~t

nickel with molar ebsorptivity le202x10 et ot 380 nm,
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The system tolerates a number of diversdonSe ‘Nickel has been
estimated in gynthetic mixtures using the proposed methods The

method has been compered with seme other existing methods.

2 selective spectrophotometric method for the determination
of ccbalt with 2ehydroxy=lenaphthaldorime has been cevised, Beer's
law is coeyed over 10 ppm of ccbalt with molar absorptivity .

0.826x10% 1 mol™tem

at 400 nm. The methed provides excellent
recovery of the metal in presence of almost all the comwon ions
tested. The method has been compared with some other existing

methods.

Palladium forms a complex with 2-hydroxyel-naphthaldoxime
extraqtable iﬁte chiorofoime. Beer's law is cbeyed over 15 ppm
of palladium with mClar absorptivity 0,865 x 3_.04 1 mo.l_"g‘cmbi
et 400 mme The method provides excellent recovery cof the metal
in presence of a large number of diverse icns tested. The method

‘has been conpared with some other existing methods.

CHAPIER s IV

This chapter describes the use of cétyltr_imethyle.manium
brcemide as an analytical reagent fiocry the extracticn end spectrow

rhotometric determination Of bismuth and coppers
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Bismuth-~CTAB complex shows a linear response oOver a concentra-

4

tion of 25 ppm Of bismuth with molar.sbsorptivity 0.822x10% 1 mol™t

cm Y at 490 mm. The system tolerates a number of diverse ionse
Bismuth has been estimated in synthetlc mixtures using uhe proposed
method. The method has been compared.W1th some other existing
methods.~ | '

For Cu=CTAB complex the Beer's law is obeyed over 10 ppm
of CQpper with molar absorptivity 1.064x104 l mol 1cm = at 360 nm.
The method provides excellent reccvery of the metal in presence of
almost all the common ions testeq. The method.has been compared

with some other existing methodse

CHAPIER =V

This chapter inci udes the uses oz ioolde, bromide and

3

yridine bages as analytlcal reagents for the extraction and

spectrophotometric determination of palladlum, pldtlnum and coppers

Palladium formg a complex uith potassium iodide and pyridine
bases extractable into chloroform. Beex‘s low 1s cbeyed over 110
ppm of palladium with maximum ebsorbance at 354‘365 nm, The method
prov;ces excellent regovery of the metal zn gresence of almost all
the common ions te»teda The method has been co are@ Wita some

‘ . \\
other existing methods.. . . \\

platinum forms complex 'with KI- and p;fidine‘ ases extractsble
\

into chloroform , Beexr's law is obejed over 5-5@ pp ‘of platinum with
. \\\
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}\ max at the zregicn 345-485 nm. The system tolerates & nunber of
diverse ionss Platinum hos been estimated in gsynthetic mintures
using the proposed methods The methced has been compered with some

other existing methoda,

A selective spectrophotimetric methed for the determination
of copper with potassium bromide/potassium icdide and pyridine bases
has been devised. Beer®s law is cbeyed over 5«50 ppm of copper
" with >\max ab 320-360 nm. The method provides excellent recovery
of the metal in presence of almost all the common icns testeds, The

methoed has beén copered with some other existing methods.

CHADPTER o VI

This chapter descrikes thé use of 2~mercaptcbenzoic acid
as an analytical reagent for sy«zctrephqtomtric determinaticn of

Qallaﬁim'

The PA(II)=2-mercaptobenzoic acid complex showed >\max at
420 nm. The system conforms to Beer's law ovexr 10 ppm of palladium
Wwith molar sbsorptivity 1,725 x 100 1 mol~len™, Pallagium has
been estimated in synthetic mixtures using the preposed method.
By this methcd,the interferences ©f most of the diverse ions were

overcome and this has been compared with gome cther existing methodoe
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CHAPIER « VII

A spectrophotometric method for the determination of

iren(Ii) with Ccacotheline has been presentede.

The absorbance of the Pe(3IX)= Cacotheline complex was
measured at 530 nme The syster conforms to Beexr's law over 2«50 prm
of iron with molar abscorptivity 1.49 x 103‘ 1 mcl‘lcm”;.' The rrsf:hod
provides excellent recovery of the metal in presence of almost
all the common icns tested., The method has been compared with some

other existing methoeds,

Many obviocusly inferior resgents and methods are included
since the treatment of €he subject is intended to be complete. .
Their inclusion is justified bscause of two considersticns s in
future o time nced be lost in sttenpting analyticel methods that
in the past hayé been demcnstrated as uwnsatisfactory: and further,
. an _inierier method may, witf: suitsble modifications, be meds useful

' othey .
for certain purposes. ’
A .



