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In the introductory chapter an exhaustive review of the
solvent extraction of metals with acyl pyrazolones reported in
literature so far has been presented. Scope of the present work
bas been indicated at the end of this chapter. Detailed investigation
of solvent extraction of some metals with 4~benzoyl-2, 4~dihydro-
5-methyl~2-phenyl-3H~pyrazol-3-one (BMPP), 4~p=-nitrobenzoyl-2,
4i~d ihydro~5~methyl=-2~phenyl~3i-pyrazol~3~one (NMPP) and
b-dinitro-benzoyl-2, 4~dihydro-5-methyl-2-phenyl~3H~pyrazole3-
one (DMPP) has been reported in the second chapter. Preparation
of the ligands and experimental technigues employed for the
exiraction studies are described briefly at the beginning of
the chapter. From the plots of log Kd vs pH and log Kd vs log (L)
(K& = distribution coefficient, (k) = ligand concentration),
iormlee of extracted species and extraction censtants have been
determined., Systews investigeted are (a) copper (II), cadmium (II),
cobelt (II1), iron (III), leed (II), cerium (IV) end uranium (VI)
with BMPP (b} copper (II), cobelt (II), nickel (II),
uranium (VI), iron (III} end thorium (IV) with NMPP'and DMPP,

Stoichiometry of the extracted species in general
corresponded to 1:2 (metal:ligand) with copper (II), cobalt (II),

nickel (II) and uranium (VI), 1:3 with iron (III) end 1:4 with
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cerium (IV) and thorium (IV} respectivelys In general the
efficiency of the ligands for extraction varies in the order
DMPED mm) BMPF.’) HTTA (TTA = thenoyl trifluoroacetone)e
As the advantages of acyl pyrazolones compared to the commwonly
employed fluorinated Pediketones have beeﬂfiendy pointed out
the present study confirme the earlier findings. Introduction
of nitrogroups is expected to decrease the pK value of the
acyl ‘pyrazolone and the present study shows that extraction

of metals occurs at lower pH values with DMPP and NMPP as
compared to BMET%‘ Thus DMPP and NMPP would be more useful

then BMPP for the extraction of easily hydrolysable metal ions.

Synergistic extraction of copper (II), cedmium (1I),
lead (I), cobalt (II) end uraniun (%) with BMPP and euxiliary
ligands -like pyridine (By), t;‘inn-butyl phosphate (TBP) and
tri-n-octyl phosphine oxide (TOP0) has been also described
in this chaptér, Formation of ternmany complexés with the
stoichiok elry112:1 or 1:2:2 (metal :BMPPiouxiliary ligand)
in thg orgenic phase has been estabiished in these systems,
Destruction of synergisu in some systems has also been
cbserveds Probable mechenism for the extraction of wetals
with BMPP, NMP?P and DMP has been suggested in all systems
besed on the experimental findings. Reasons 'for the variation

of stoichiumtryin urenium (VI)=BMPP (acetete wedium),
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leed (II)~-BMPP and iron (11{)~BMiP have been puinted cut,

Most of the weris hes been perforsed using benzene as soclvent,
Solubility of NKPP and DM is nct high in benzene but by
employing mixtures of chlorofcrm and iscanmyl alceohol more
concentrated solutions can be easily prepared. The equilibration
time for the extraction of nickel (II) with NMPP and DMPY is
found to be much less than that cbserved with BMPY®, TTA or

other P-diketones which is a considerable improveuent since
shaking for 24 hours or more is required with the latter ligandse
Analytical applicetions of BMPP and NMP? in the separation of
copper {II) end cedmium (II) at pH 3.0 and thorium (IV) and.
uraniwa (VI) (1M EC1) bave been reported at the end of the

gsecond chapter.

 Detailed experimental study of the spectrophbotometric
deterinetion of iron (I1F} and cerium (IV) after extraction
with BMUP, NMP? end DMFP is presented in the third chapter,
Etfect of varicus parameters like pH, presence cof foreign
ions, extracticn time etes have been investigated. Sinece
iron (III) is extracted with BMP? in highly acidic media
interference due to cther ions commonly associated with
iron (II1) in alloys, ores end industrial materials like
nickel (II), cobelt (II) etc. is negligible and a rapid,

highly selective method is tbus available for the determination
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of iren (III)e Similerly the application of WP for the
spectrophotonetric determivation of cerium {IV) in monazite
aands hacve Leen tested amd the ezdva:zta;ges G¢f the methed

developed are discussed.

BMFP, NMPP and DMP? proved to be efficient ligands in
the gravimetric determination of uranium (VI) and thorium (IV).
Uranium (VI) is almost quantitatively precipitated with BMPP,
NMPP and DMPP at pH 2,20, 1.85 and 1.70 respectively. The pH
values for the complete precipitation of thorium (IV) with
BMPP, NMPP and DMPP was 2.90, 2,75 and 2.50 respectively,
In addition to th;e metﬁod by weighing after ignition, BMPP
proved to be an efficient ligand for the gravimetrie determination
of uranium (VI) by direct weighing uethod after drying at
100 + 1000. The percentege relative ervor varies from O.k
to 1.6 in the determination of urenium (VI) by this method.
The effect of & number of interferiny ioﬁs on the precipitation
of uranium (VI) and removal of some of them (Cag*, Fe3+, &x2+.)
by using mesking agent (ELTANaQ) has been reporied,

In order to understand the mechanism of the extraction
process, physifochemiéal studies on the solid complexes
isolated from sclutions employed in solvent extraction

have been carried out. Several complexes of BYPP, NMFP

and DMP? with variocus metals and térnary couaplexes of



acylpyrazclonetes of metals with phosphorous esters and
hetercocyclic Nebases have been prepared apd characterised
by elewental analysis, visible spectra, infrared spectra,
proton magnetic rescnence spectra and thermal analysis
techniguess

The infrered spectra of BMPP in -0014 and (!HCI3 shows
the presence of a sharp intense band at 1600c * and the
ebsence of & band in the 1700cm © region thus indicating
thet emolic forms is predominant, a situation similar to
thet obteined with Hiketones like TTA or BIFA. Tentative
assignments for the variohs bands obtained for BNPP, NM22,

DMPP and suse selected metels cumplexes have been mede.

Prcton magnetic rescnance gpeetra of BT
indicate that BNPD exists predominently in the enclic forms
in CCl) and 03013. Foolic peak disappears in the spectra of

metal complexes e.g, uranium (VI), thorium (IV) and their

adduets with TGP0

Thermograviuwetric studies heve indicated that metal

complexes conteining water, pyridine or phennhorous esters

decompose in steps on heating e:g-
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e O
C¢{BI~§J;.~')2.21’I2G 110=150 ¢ - cg(m@,)2

300-500°¢

00203 + Products

Co(BUPE* )oRy  300-380°¢ 5 Co(mIPt), + Py

Co (BEP! ) 80-600"C CoyC; + Products

Since pyridine is removed in the first stage of deeomposition
it is assumed that pyridine may be directly bonded tc the metal,
The purity of certain meﬁal coupl exes was also checked from
these studies, Scwe metal cormplexes of BMI® decompose in one

step yielding the oxide as the final producte
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