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FORWARD

Solvent extraction is a wéll Znown technicue in
separction, purificatior and concentrztion of metal
long from trzce as well as high lsvel concerntratinn,
The tachnicue is well apnlied in rsdicanalytical
chemiatry, fuel processing and reprccessing, purifica-
tion and production of radioigotopes, as well as in
tha study of metal complexes and their stability cong-
tants., Tri-nebutyl phosphate, amines and bis{2-ethyl
hexyl) phosphoric acid are zmong the most solvents
uged in this teschnigue resembling neutral, enion and

cation exchangers respectively.

Most of the research worlt published in the fis21d
of sclvent extraction has applied the extrafdtion of the
metal salte from single acidic solutiong., However, soume
work published by our laboratories involved the extrace
tion from binary mixed acidas=gulphurisc and nalozcids-
for the purpose of gsepar-tion. Thess raeports did nof
give convenient picture about the reactions, conplexes
and mechanlam appearing in the system. In some reports
the complexses in 9l H,S0, with IM HC1 {mixed acids) ars
mentiocned as caticnic species, while in others they are
considareq as chlorids complexes neglecting the high

stability constant of sulphate complexes,
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The work in this thesis 1s aliming at intredu-
cing more details about the reastions taking placse ,
complexes formed and the mechanism of extraction in the
mixed geid systems:! This study may lead to nzefnl
applicationa of the system studied in the field of

nuclear and radiochemistry.

The complexes of Fe, Zn and In in the systenm
are found as ohloro-sulphate. This led ug to sepa=
ration of Fe, Zn, Co, Mn which is necaessary befors
Eheir dsterminstion dus to ths interference in their
2+ 2 -

5 s 504 ’ HSD4

and 01 ione in the system and the anien aimhanga

E--anergias./ The resctiong of UO

mechanism with amine showed that the extracted species
is (La,H), U0,(50,)5. “This study was extendsd te the
neutral solvent tri-n=butyl phosphate {TBP) =and the
cation exchanger bis(di-ethyl hexyl) phosphoric acid.”
The effect of uraninm concentration showed a great
difference in complex formation. /The high capacity

of TBP for uraniumm in the system led to the study of
thorium separation from uraniuom, 234Th and 231Th are
obtained from the decay of 238U and 235U ragpeotively,
thelr meparation 1ls considered important to obtain
thorium tracers that can be umed in thorium chemistry

and in some ocases necessary for purlfiocation of

Central Library - Ain Shams University



- 1ii -
pranime from aceumulated thorium and other slements.”

The increase in production of uranium in
industry has eoreated a problem econcerning natural
wabter conftamination, The described metheod for ura-
niom defermination in water iz considered important,
when the direot lrradiation of uranium adscorbed on

the resin is better than its snalysis after slution.

< Due te the importance of 99mTc, produced fronm
the deeay of radioactive 99Mo in medical applications
ag olinical dlagnosis, the development in the method
of geparatlion is important to cbtain 99mTc of high
purityff.Tha gtudy of separstion showed that the
method is simpler and the yield is higher and purer

than that obtained by other methods,
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