
FOREWORD 

. The present thesis submitted for the degree of D:>ctor 

of Philosophy (science) of the University of North Bengal, 

deals with "Solvent Extraction of Nickel(II), Palladium(II), 

Pl atinum(IV) & Rh(III). "· The wo.Ik has been done by the candi­

date at the Department of Chemistry, University of North. Bengal. 

Portions of the woJ:k appearing in Parts I,I;I,& III have already 

been published ( 1. z. Anal. Chern, 274,127 (1975); 2. Anal.Chim. 

Acta, 74, 197 (1975); 3. Indian J.Chem. 13, 743 (1975); 

4. z.Anal.Chem, 276, 205 (1975) .. 5. Z.Anal~Chem, (1975) (in press) 

6. Z.Anal.Chem,. (1975) (in press) ) which deal::.; with the 

solvent extraction and separations of the said elements •. 

• This thesis is dflvided into four parts and opens with a 

general introducti9n of liquid-liquid extraction. He~ the 

.theoretical aspects of solvent ext·raction are described with 

sPecial reference to the method of extraction, classification 

into ion association and chelate extraction systems and the 

equilibria involved. Then a description of techniques of extrac-

tion is given followed by exarrples of ion assoc_iation and chelate 

extraction systems., The xanthate anq different oxime corrpounds 

are particularly enphasized here. They produce characteristic colo\ll 

reactions wit~ the metal ions. This p.ermi ts extraction. and colori..-

metric determination in the, organic phase in one step. 
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Pa-rts I, II, III and IV are divided into some other 

sub-sections. ·.,In every sub-section a brief review of the 

different methods is given, followed by experimental details 

of the work," results and discussion. 

References cited--in the thesis have been taken from 

original or translated papers, r?lyiews and· sometime_s from 

text books or chemical abstrq.cts. 

'PARr - I : NIO<EL (II) 

Section 1 ·: The rapid extraction .followed by the spectrophoto­

metric determination of microatrounts of nickel with potassium 

xanthates is described. The yellow· brown chelates are extractable 

into chloroform and determined at 415 and 475 nm. 1 , 2 conplexes 

(metal .: ligand) are formed in ·both the cases and are quite 

stable. The results a.r:e faireJ.y precise and rep·mducible. Effect 

of pH, reagent conc-entration, interference of same diverse ions 

on the extraction behaviour are -tested. 

Section 2 : A spectrophotometric method has been developed 

for the extraction and determination of ·nickel at micmgram 

levels. Nickel fpPm~s a red corrplex with benzil-~-m:moxime 

extraqtal:>le into chloroform quantitatively from aqueous solution 

of pH 7-1o. A wave length of 400 nm was chosen for calibration 
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and ~timation. Effect of pH; reagent concentration, diverse 

ions etc. have been studied. 

PARI' - II ; PALLADI]JM (II) 

section l_1. Liquid-liquid extraction behaviour of pall adium(II) 

with ethyl acetate has been studied. Thiocyan.ate conpl ex of 

palladium is extractable with ethyl acetate. Maximum extraction 

is al:>out .87% from 3M HCl medium. P.r~sence of amrronium chloride 

as an salting-out agent enhances the extraction· to above 95% • 

Intereferences of the di veJ:S e· ions on the extraction behaviour 

have been investigated. 

section 2 : Extraction behaviour qf Pd(II) with the reagents, 

triethylamine, pyridine, o<- methyl pyridine and s-trimethyl 

pyridine has been studied. Iodo corrplex of·pd is extractable 

into triethyl amine whereas palladium chloride i tsel.f is extrac­

ted with pyridine and substituted pyridines. Chlomform has 

been used as the diluent. Effect of acidi-ty, reagent concentraion, 

foreign ion etc. have been tested. 

Section 3 ;. Xanthate conpoundS_have been used·· as colorimetric 

reagents for palladium. Xanthates give yellow coloured chelates 

extractable into chlor:oform.. The colour systems are quite stable 

for a long period and conform- Beerrs law. Potassium ethyl xanthate 
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extracts palladium from 10M HCl medium to pH a.o where as other 

xanthatex extrac.t from pH 1-7. The results are more or less 

accurate. The process is a rapid one. 

section 4 ; 
I 

The reagent -d-.- benzoin oxime has been used for 

the extraction studies of. Pd(Ill~ The metal ion~ gives a light 

yellow conplex extractable .into chloroform from:a;{Ueous solution 

of pH 1-6. Spectrophotometric method has been applied to deter-

mine palladium at 390 nm. Beer• s law is obeyed over the concen-

tration range of 5-30 mg Pd per 100 ml. The nature of the conplex 

has been investigated. 

section 5 : The rapid ·extraction and spectrophotometric deter­

mination of microanounts of palladium with diacetyl rtDnoxime is 

describe'd. The yellow oorrplex in chloroform obeys Be.er•s law 

at 320 nm over a concentration dill range of o.9 pg Pd/ml. 

pH 4-5 is recommended for quantitative extraction~ ·Effect of 

pH, period of extraction, diverse ions etc. are tested. 

fa_Rl' - III ; PLATINUM (Iy) 

' section 1 ; A method is proposed for the extraction and spectro-

photometric determiq.ation of platinum(IV) with -o<-benzoin oxime 

into chlorofonn. The reagent developes a brown colour with pl ati-

num in hot condition. QUantitative. extraction occurs at pH 3.0~ 
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Beer• s law is obeyed at 4SO nm over_ a concentration range of 

5-40 pg Pt(IV) per ml. Th_e results are accurate to within 

z 2% • The conposi tion. of the CORJ>l ex has been· determined 

by rrole ratio method. 

section 2 : Extraction behaviour of Pt(IV) with benzil-o<-

rronoxirne is described. Alike c:A- benzoin oxi'me the reagent gives 

a brown chelate 'when heated with Pt on a water bath. Chlo.roform 

is the extracting sol vent. Spectmphotometric measurements have 

been performed at 44o· n114 Platinum can be determined in presence 

of a nulri:>er metals. 

PARr - IV ; RK>DIUM (III) 

§ection 1 : A method is devised for the extraction and direct 

photometric determi·nation of · .r:hodium(III) with d. ... benzoin oxime. 

The yello~r chelate formed in hot condition .-is extractable into 

chloroform at pH 4-8. Optical density measurements are carried 

out at 390 nm. The system conformes Beer's law for 5-35 }lg per ml. 

Nature of the conplex has been studied. The· resUlts are accurate 

to within+ 2.5% • -
section_ 2 : EXtraction and spE;!ctmphotometric determination of 

·rhodium(III) with benzi·l .. o(-rronoxime is described. Alike the 

previous method Rh(III) fo-rme an yellow conplex with the reagent 
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on worming and is extracted into .chloroform from ·aqueous 

solutions of pH o..,S..6. Al:>so.tbance .measurem~ts have been 

performed at 400 nm at whi·ch wave length Beer•s law is 

obeyed over the concentration range of 1-9 f9 Rh per ml. 

Rhodium h-as been determined- in ·presence of a nwriber of 

di ve~e ions. The method pmposed sho~1s an accuracy to 

within +_. 3 •. 1% • -




