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Durin- the last few vears & laozee auiber of papers has
been publiszsiied on the use of solveni =2Ztraction and its
application for separation of a grect nuaber of inorganic and

organic materials,

Estraciion with non-agueous solvents 1g very widely
used in solvinp various problems in Gifferent aspects of
cheiiistry and chenical technology, lany investigators (1-g)
however, have ovinced iangsrest in the study of extracticn
processes witlich serve in, the separation of elements with
closely siatlar sroperties, the purification and isolation of
diero ané ulvra-wicro concentrations of metals and the clear
separation znd identification of difricultly separable
orpanic substonces (9-13), The solubility of woth inner
complexes <iud 2f o number of other coiplex species of mebals
wigh oarcanic MNigonds in various organic solvents nales 1t
possible %o usilize distribution metheds as a reliable meanscl

shudyins She c¢o position and meany 2t er physicochemical

characterishics »f complex compounds,

Liguid-liquid extraction is ai-nly achieved by shakins

an anqueons aoluticn with an organic solvent esgentially
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nransfer of ope 31 nore snlutes into “he ranic solvent,
APplication o7 52ivsest extraction nechnigne for analyiin s

simple and convenient sinee it requires ne twore than

separating funnels,

1- Funda:iental extraction principles

A) The distribution law :
The distribution of a substance between two impisc-
ible liquids 4 and B at eguilibrium can be expressed by the

guuation ¢
a——— :k.Ilbocll‘l'll-Ooa‘llv.'-."c-.'tll.l.--(l.l)

whers Cli, and CLiB eTe the activities of "i™ in the liquids

<

4 and B respectively. 4activities may he replaced by

concentrations in dilute solutlons, thug :

. R . e (102)
Q C »d LI LI I 3 4 P+ k¥ Ld * » » « & @ LI
i i
B B
This golute concsacration ratio 1s zshov o be in many

cases invarient i.s., independent of iLs Lotal coneentration.
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Jung fleisch (2 o) ot glzborated by Lernsst (15} in 1o,
Thiz ratio reaalns constant so long 08 the substance 4o not

chanre its (olzceular formala. T oo Sh» other hand the
total goncentration in each liguid phese 1s considered, ths
vrevionsd rajio. named by tha distrivublion ratio is represented

bty g. The distribution ratio § is tie ratio of the solute
betweegjgmmiscible solvents usually water and an organic
one, provided the metal ions does not undergo nydrelysis in
water. 1In cages vhere metal ions hydrolyse in water, two
ionmiscible orgoenie solvents may be used e.g.,, the recent
applicstion of acetonitrile-isoamylether as a solvent pair
in the separation of the metal zirconium and harfnium {18).

The value of q can be determined frowm the followins egua-

tion :

o

‘-------.---.-o-----.-to«p-.-.a--n---..(1.5)

:_LE;‘

wWhere Ag renvaesents the concentraticn of the selute in the
organic solveat end 4, is 1t8 concentration in water. If
the total nuuher of solute molecules is euuval to MR ané the
volumes of the organic and agueous Hhases are Vb and V
respectively then

Mp = 4.V, + AV S APRPEPUNPRTIP () P 5
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if VO and ¥V o¢re zgual and A, = A+ 4,

i 0

where A. 1o vwie oririnal concentration of the solute i, ths

distrivution ratio ¢ can be renresentesd by th followuing @

qg = - = ; b -‘~‘- .-.--.................(1.6)

sing equaticn (1.8) the value of ¢ caa be practieally
deterainsu Ly Lnowing the values of . ond/or Aw' It isg eclear

ible

(&

o
o

Fas

that the debveryudnation of ¢ recuirss that the two it
layers to be in a pure form, The seraravion of the two

liguids 1is usuclly ead8sy but sopeiiues 5 temporary ewulsion
is formed and in thas case the systen should be centrifugsed

at & hi:h specd,

Sever. il aouhods arve widely usel for the dsterminacion

oI golute ~c o sahvation, Luoons thess nethods the volu-
perTie, o0l wlirio, radlometric, ILaie pholoastric, and
direct photomabtric if the solullon | colorsd are the uos™

ismportant.
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from this equation it is shown that thée pervcent extraction
E varies with varistion of ¢ as well as the variestion of

the volude rotin of the two gsolvents.

The ssparaticn Tactor:

Peoiumpali e S olitiuniosniieF el ety

oince so’vent sxtracticn is weed 25 a method of

n

eparaticn 10 beodnes necesgary o inuvoduce a tera, called

\’\j
]
bt

-

e
=

{s

ation facuor, vhich describes

r3
Sy
H

separation of wwo solutes. The sencia ion fector B is
related Lo tha individusl distribution ratios by the rela-

tion

B=rm2 0 MO aW o A ... .8)

vihere 4 2p I 1apdresens the respecuive golutes, I6 is shoun

Yot

Trom eyuatron (L.8) that when the dogiribution ratio of
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LArg e, Lo.cbe 2 aparatlon can o ve s oseiy osnd easi
P T - T - T T T T S S W
'O BVaEU . LI Lz akhIn exannle o g o llusbraLed oY

separation of 2 yeoniwm and hafniuwe uwuars golusiocn of 7.

in benzene (17).

s

In the process of the extraction the choice of the

solvent 1s very ilmportant (18,19).
1= It should be immiscible with water,
2~ It should not decompose the solute,

3~ In case of Ule separation, the separation factor B

o

should not be less than 3, 1f it 1s less repeated
extraction “ionld be necessery.
4= The tiwio Llisuids should separste essily and should not

form permanens emulsion,

The subutence should be extracted easily from the

(iT!

solvent.

Mtrocetion mrocess

The »rocses of extraction “nvoives three sasential

steps which ~¥e Jhared by zlmost all axtroction systens
1- Chenical invteraction Iin the acqusons phasa,

A wajor noint of differentissiin bebtweesn 2xirac-

tion of orgeane a6 inorgsnice materislso iz Tound in the
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