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Abstract

This work described in this Thesis was undertaken at the University of
Babylon between October Y:-++ & October Y-+) under the supervision of

assistant Prof. D. (Abbas Noor Mohamad Al — Sharify) & Prof. D.

(Ali Mohamad Khalaf Al — Rekabi),Except where indicated by reference,
it is the orginial work of the author and has not submitted for any other degree .

This work aimed to the utilization the crown ether DBYACt for
the extraction of Manganese (1) & Cobalt (I1) from aqueous media higher
selectivity toward protone, cations of alkali metals and alkali earth metals,
hence the formation of ion association pair complexes with counter anions.

The effect of various conditions such the concentration of sodium sulfite
( NaxSOv ) solution, shaking time, acidity function (pH), and the type of solvent
employed of the complexes formed between Mn™ or Co™ with DB)AC+,has
been studied.

The effect of sodium sulfite concentration in the aqueous phase on the
extraction of Mn(Il) & Co(ll) with DBYACH dissolved in Y,Y-Dichloroethane
(1,¥-DCE), Benzene and Nitrobenzene (N.B) has been investigated.

The optimum shaking time for the extraction of Mn(Il) &Co(ll) was
found Ye min &Y+ min respectively with DBYAC™ in Y,Y-DCE, Benzene and N.B

The percent of extraction (E%) of Mn(l1) & Co(ll) was increased with an
increasing of pH of aqueous phase in the range of (")-'Y¥). A pH mor higher than
VY the precipitate of Mn(11) & Co(ll) with hydroxide ion are formed.

"The estimation of the structure of the extracted complex was fulfilled
using the method of mole ratio in general the structure of (Y:':)) for
Na® : DBYACT : [Mn(SO-)«]" was anticipated for the extraction systems
were studied, except for the system Na*: DBYACH : [C0)SOr):]" which has a
sandwitched structure of (Y:¥:)).

The extraction of Mn(ll) & Co (II) from aqueous solution of sodium
sulfite by use of DBYAC was markerly dependent on temperature. Values of
the parameters, AGex. , AHex & ASe Were evaluated from equilibrium data
obtained, by the temperature coefficient method. Vant Hoff plot was linear
over the temperature range studied (YvA-v.v) K



The extraction of Mn (11) & Co(ll) from Na,SO- solution with DBYAC™ is
endothermic and enthalpically driven. The value of AHe, reflects the extent of
bonding between the cation and the donor atoms of crown cavity, in addition to
the over all solvation energy changes.

The large values of AS,, reflect the appreciable conformational changes
of the ligand in the extracted system may occure.

Physical properties such as refractive index, melting point & electrical
conductivity were studied.The obtained value of refractive index was changed
for the complexes of Mn(ll) & Co(ll) with DBYAC+ which dissolved indifferent
solvents(,Y-DCE, Benzene, Nitrobenzene, Chlorobenzene,Toluene, Y7 :v.7
from Nitrobenzene : Toluene & -7 :¢+7 from Nitrobenzene : Toluene ).

The melting point of complexes between Mn(ll), Co(ll) with DBYAC™ are
different from Mn(Il), Co(ll) and DBYAC* alone.

The small values of electrical conductivity measured for Mn(Il) & Co(ll)
complexes were studied, the complexes are non- ionic molecules.

The effect of the presence of Ni'™" ,Ba™",Cu™ & K" on the extraction of
Mn(I1) & Co(ll) was studied, Cu™ decrease the extraction of Mn(11) & Co(ll),
while Ni™" & Ba'" decrease the extraction of Co(ll).

The effect of presence of SO:", Cr.O,", NO+, CI, CN" & Br was studied
too, SO:" decreases the extraction of Mn(Il) & Co(ll), while CN" & Br” decrease
the extraction of Mn(l1).

The UV.-VIS. Spectrum was proved the formation of complexes of
Mn(1l) & Co(ll), and the best organic phases are benzene and ),Y-DCE.

I.R Spectrum also was proved the formation of complexes of Mn(ll) &
Co(Il) which the displacement toward (3¢+-14:) cm™ in Mn(Il) complex and
toward (e+-1A+) cm™ in Co(Il) complex.
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Acetophenone AP
Bis(v-ethyl hexyl )Phosphate BEHP
Crown Ether C.E
Cryptand Cry
yvv-Crown-: w(C:¢
ve-Crown-e voCoe
yA-Crown-= yACH
vv-Crown-v WCyv
v¢-Crown-A v:Ca
Chlorobenzene C.B
Distribution Ratio D
Dibenzo - A-Crown-x DB ACx
Dibenzo -v:-Crown-x DBr:Cx
Di -n-butyl phosphate DBP
Di -butyl phosphate DBPH
Di -cyclohexyl-yA-Crown-= DCHaCr
v,y -Dichloroethane v v-DCE
DCM

Dichloromethane
DMBP
Di -Octyl phoaphate DOPH
Di -n-Octyl phenyl phosphate DOPP
Percent of Extraction E%
Tetraethyl ammonium perchloric Et.NclO.
Ethylene Xanthato Etx.
Dielectric Constant €
Free energy of extraction AGey
Free energy of ion —solvent AG; s
Free energy of ion —pair AGip
Free energy of ion transfer AGian.
Enthalpy of association AHgs
Enthalpy of extraction AHey,
Enthalpy of hydration AHpyq.
Enthalpy of partition AHpar,
Enthalpy of solvation AHgoy.
¢,¢,¢ -trifloro-r-phenyl-» r-butanedione Hbtfa
y-phenyl-r-methyl-: -trifloroacetyl -pyrazolone-» HPMTFP
International Union of pure and applied Chemistry IUPAC
Distribution Coefficient Kd




Equilibrium Extraction Constant Kex
Instability Constant Kins.
Stability Constant Ksia
Microsemance (Unit of Conductivity) — o LLS
Nitrobenzene N.B
v-(v-pyridyl azo)-v-naphthol PAN
Kryptofix vvy B Polymer PCrv
Poly —dibenzo -1A-Crown-» PDBACx = P,
Picrate Pi
Poly vinyl chloride PVC
Entropy of extraction ASey
Tri -n-butyl phosphate TBP
Thermogravimetric TG.
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