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ABSTRACT

ExtractedCo?*ions according to CPE methodology as ion pair cemply Junnas green (JG)from acidic aqueous
solution of HCI. The method appears 0.5M HCI was the suitableekiracted 50 uGo?* in presenelx10~* M JG and
0.5 ml 1% Triton X-100 with heating on electrostatvater bath at 83C for 15 minutes. As well as the study involved

thermodynamic study electrolyte effect and intexfees in addition to spectrophotometric determomagif Co?*.
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INTRODUCTION

Through possessing cloud point extraction. methodiide spread of application with high efficiencyr fo
separation quantitatively the analytes to perfoomsensitive determination , used this method idewange applications
for determination metals in aqueous samples as,iome of this application included extraction gmdconcentration of
Mg?* ions via solvation method by used of 2,4-dimetBydentanone as extractant to form solvated speeiésh is
showed maximum absorbanceigf,, = 249nm with 0.5MKNO; was necessary for prepared extracted solvatedespec
[1] Separation , preconcentration and sensitiverdahation for nickel (lI) as anion from acidic H8ledia by Crown
ether DB18C6 [2].By focusing more on the cloud peixtraction methodology extracted molybdenum @&4)molybdate
MoO;~ with 2-[Benzene thiozolylaso]-4-Benzene napht®TABN) as extractant from acidic HCI media via liduon
exchange extraction method , with limitation alltiopum condition [3].There is different applicatiaiia cloud point
extraction. methods for differ gols of separatioextraction and determination of different analjdeg].Via cloud point
extraction methodology extracted cobalt (Il) by dismmplexingagent 4-Benzyl m-piperidinedithiocarladen[8]. Other
sensitive application via cloud point extractiom eparation preconcentration as well as deteriomalifferent analytes
[9-12]

EXPERIMENTAL

Biochrom model (80-7000-11) Libra 560 Cambridge OBJ spectrophotometer with 1cm quartz cell used to
perform spectrophotometric studies and absorbaressuanements as well as for maintain temperature eleetrostatic
water bath (WNB7-45 England ).All chemicals usedexsived without farther more purification , ablgtions prepared
by double distilled water. Stock solution 66%* (1mg/ml) prepared by dissolved 4.78gm @fS0,.7H,0 in 1 liter
distilled water contain 2ml of concentration suiéuacid H,SO,other working solution prepared by dilution withstlied
water stock solutiorix10™2 M of Junnas green (JG) prepared by dissolved @nfth in 100 ml distilled water in

volumetric flask.Aqueous solution 10 ml in volumantain 50 pg ofo?* and 1M hydrochloric acid HCI so 4g10™* M
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Junnas green with 0.5 ml of 1%Triton X-100 , hegtinis solution in electrostatic water bath at’85or 15 minutes until
complete formation cloud point layer CPL , sepatdtes layer and dissolved in 5 ml ethanol , meashe absorbance of
alcoholic solution af.,,, oOf ion pair complex extracted as well aqueous temluafter separation treated according to
spectrophotometric method (1-nitroso-2-naphthoB] [Land return to calibration curve fig[1] to deténed remainder
guantity of Co?* ions in aqueous solution and subtraction this tityafrom 50 pg ofCo?* to determine the transfer

quantity of Co?* to CPL as ion pair complex and then dividing tfansquantity on remain quantity to calculate

2+
Distribution ratio DD = 1&2_JceL

[Co?*]w

RESULTS AND DISCUSSIONS

10ml aqueous solution contain 50g®* ion and 1M HCI with 0.5ml of 1%TritonX-100 stx10~* M (JG)
heating the solution in electrostatic water batB%tC for 15 minutes until complete formation cloud pgdayer CPL with
higher density and smaller volume separate thisrl&ym aqueous solution and dissolved in 5ml eshafterward taken
UV-Vis absorption spectrum for ethanolic solutiapamst blank prepared at the same manner witBotit ion , the result

as in fig[2].
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Figure 1: Calibration Curve for Determination Remainder  Figure 2: UV-Vis Absorption Spectrum of:
Co?* in Aqueous Solution 1-Nitroso-2-Naphthola/ Junna&reen, b/ lon Pair Complex Extracted.
Spectrophotometric Method.

The spectrum show maximum absorbance for ion mampdex extracted tGo?* ion with Junnas green (JG) was
atAg.x = 620nm

Effect of HCL Concentration

10 ml aqueous solution contain 50 @g?* ions with different concentration of hydrochlorcid HCI and
1x10~* M from Junnas green (JG) and 0.5 ml 1%Triton X-10@ating these solution at°gfor 15 minutes to formation
cloud point layer. Then separate CPL from aquealstisn and dissolved CPL in 5 ml ethanol hence suea the
absorbance of alcoholic solution X&f,,=620nm against blank prepared at the same manrbrout Co?* ions , but
aqueous solution treated according to the speabtoptetric determination method (1-nitroso-2-naphtfiB] and return

to the calibration carve figurel, the results wadure3, 4.
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Figure 3: Effect of HCI Concentration on Complex Fgure 4: D=F [HCI] Formation and Stability

The results show 0.5M HCI was the optimum conceioinasuitable for efficiency extraction @o?* ions as ion

pair complex , this concentration for formation astebility of CoCl, as well as ion exchanger with (JG) as equilibrium

below.

- Hel high stability ion exchanger + -
JG cl S € o G5 Cl

Hel

Co?* + 4HCl~ === H,CoCl; + 2H

H,CoCl; =—=HCoCl, +H

JG; CI” + HCoCl,, JN"; HCoCl, + CI’

Any concentration less than optimum value decliriagtion efficiency by decrease formation and iitstof

CoClz so that ion exchanger of (JG) as well as any aunagon more than optimum effect to decrease etita

efficiency by effect of dissociation according tass action law and Le chatelier principle.
Effect of Co?* Concentration

ExtractedCo?* ions via cloud point extraction method accordiagptocedure detailed in experimental from 10
ml aqueous solution contain different concentratibGo?* ion and 0.5M HCI 1x10~* M JG, 0.5 ml of 1%Triton X-100.

The results was as in figure 5, 6
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Figure 5: Complex Formation and Stability Depend Fjure 6: Effect of Co?>™ Concentration on
Extraction on Co?* Concentration. Efficierycand D Value
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The results show optimum concentrationGf* ions was 50pug/10ml giving higher absorbance for pair

complex extracted as well as D-value because thisantration giving higher concentration with higkgability of CoCI,

need in thermodynamic equilibrium of ion complexnfiation and extraction , any concentration less thatimum not

enough to reached thermodynamic equilibrium , s @my concentration @o?* ions more than optimum value effect to

decrease extraction efficiency by reason of dematie equilibrium into backward direction accoglio mass action law

Effect of JG Concentration

According to procedure detailed in experimentat paa CPE method extracta@h?* at optimum condition with

different concentration of JG , the results wamdig[7,8].
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Figure 7: lon Pair Complex Formation =F [JG]

Figure 8: D=F [JG]

The results show there is a linear relation for plem formation and extraction efficiency with inesing
concentration of extractant JG at other optimunmd@@n as well as show extraction efficiency dependhermodynamic
equilibrium of ion pair complex formation and theter of forward direction equilibrium increase weéktractant increase

by increasing concentration of ion exchanger wittirbchloric acid HCI
JG'Cl +H —Cl &N Cl

Increase concentration and stability effect to @ase formation and stability of ion pair complea liquid ion
exchange as well extraction efficiency

JG'; CI” + HCoCl, < JN"; HCoCl, +CI’
Effect of Volume Triton X-100

ExtractedCo?*ions from 10 ml aqueous solution via CPE methodplag optimum condition with different

volume of 1% TritonX—100 according to procedureadet! in experimental part, the results was aggoré9, 10
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Figure 9: Effect of 1%Tritonx-100 Volume on Activity Figure 10: Effect of 1%Tritonx-100 Volume on

of Extraction Thermodynamic

The results show 0.5 ml of 1% TritionX_100 was Hest volume to formation cloud point layer CPL whis
sufficient to attainment higher extractability f6o%* ions as ion pain complelN’; HCoCl, , as well as the volume of
surfactant is one of thermodynamic factors effeciegtraction efficiency as well as this volume vedfective formation
CMC thermodynamically, any volume less than 0.5otlsuitable for extraction ,so that volume morentbatimum value

effect to increase diffusion micelles and declirgaction efficiency.
Effect of Temperature

Extracted Co?* ions at optimum condition in different temperatwia CPE methodology such as detailed

previously, the results was as in figurell, 12
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Figure 11: Effect of Temperature on lorPair Complex Figure 12: Effect of Tempeature on Extraction
Transfer to CPL. Efficiency and D-Values

The results show 86 was the optimum temperature giving higher exteacgfficiency at this temperature which
is giving best aggregation of micelles to formicat could point CMC ,any temperature less tharinopin effect to
decline extractionefficiency because don’t reachClIC ,and temperature more than optimum declingaetibn

efficiency by effect of diffusion after calculatgteaction constark,, according to relation.

D

Kex = [16I1co?*]

And after plot loK., against 1/T °K giving straight line relation adfigure13
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Figure 13: Kg, = FT °K

And from slope of this straight line and thermodynarelation calculated thermodynamic data

AH,, = 0.1570K]. mol *
AG.y = —60.481 KJ. mol !

AS., = 169.379]. mol 1K *

The small value oAH.eflect the high approach each one to other forpiain association complex which giving
high attention about high stability of ion pair cplex extracted so that high vala§,, giving a signal about the extraction

according to CPE methodology was entropic in region
Effect of Heating Time

ExtractedCo?* ions according procedure detailed previously atnmgm conditions but in different times of

heating the results was as in figure 14, 15

14 - 0.8
1.2 - 0.7
1 0.6
08 05 -
| a4 -
| o Fo3 -
0.2 - 0:1 i
° ! ! ! ! 0 T T T 1
0 5 10 15 20 0 5 10 15 20

Figure 14: Effect of Heating Time on CPL Formationand Complex Transfer Figure 15: Effect of Heating Tme on
Extraction Efficiency and D-Values

The results show 15 minutes was the optimum hediing which is favorable heating time to formatiGvC
with high density and smaller volume to extractedmitatively ion pair complex. any time Len thgstimum not allow to
reach thermodynamic andkinetic equilibrium for aggtion micelles to form CMC and decline extractafficiency. as
well as heating time more than optimum effect wéase quantity of heating more than need whicéffect to increase

diffusion of micelles. and decrease extractioncedficy also.

Stoichiometry
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To know the probable structure of ion pair comptedracted employed to spectrophotometric methodshnils

slope analysis method and slope ratio method.abats was an in fig[16,17,18]
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Figure 16: Slope Analyses Method. Figure Efficiency 17: Effect of JG Concentration on Extraction
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Figure 18: Effect of Co?*lon Concentration on Extraction Efficiency

From the slope value and slope ratio value sugbestore probable structure of ion pair complexaoted was
1:1 JG*; HCoCl4

+

Hy
; T
CH; CHs
| :HCoCly
HC—N \\QN

=—0
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Figure 19

Effect of Electrolytes

ExtractedCo?* ions from 10 ml aqueous solution contains 5Qag* ions , 0.5 M HCi1x10~* M JG and 0.5 ml
of 1% TritonX-100 in presence 0.1 M from electrelalts and follow the procedure detailed in expental part , the

results was demonstrated in Table (1).

Table 1: Effect of Electrolyte Salts
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Electrolyte | Abs.620nm | D

LiCl 1.73¢ 32.3¢
NaCl 1.65:2 15.61
KCl 1.40z2 13.2¢
NH,CI 1.350 9.00
MgCl, 1.514 17.52
CaCl, 1.456 11.50
AlCl, 1.414 12.51

The results show presence electrolyte effect toeame extraction efficiency via CPE methodologyalose the
electrolyte effect to increase dehydration andrdgstl hydration shell ofo?*ions and effect to increase rate and stability
CMC formation as well as quantitatively and stapitf ion pair complex extracted , and this effiectrease with decrease

diameter metal cation in electrolyte salts and medik LiCl giving higher extraction efficiency bec®Li* have smaller

ionic diameter

Effect of Interferences

ExtractedCo?*ion from 10 ml aqueous solution contain 50 @af*ion , 0.5MHCI ,1x10™* M JG , 0.5ml of

1%TritonX_100 , in presence 0.1M%*, Cd?*, Hg?* Cr,0,, Mn,0, after flowed the procedure detailed in experimenta

part the results was demomtrated in Table (2).

Table 2
Interferences | Abs.620nm| D
Nj2* 1.060 3.53
cd2* 0.972 1.34
Hg?* 0.981 1.78
Cr,0, 0.905 1.08
MnO, 0.995 2.45

The results show all these ions particip@é™ ions in extraction as ion pair complex with diféfat efficiency as

well as when we are extract€d?* ion must be use suitable masking agent for anatimsrcan extracted.

Spectrophotometric Determination ofCo?*lon

1.4
12 0.000x + 0.256y =
1 0.999=2R
; 0.8
5 0.6
0.4
0.2
—0 : :
1+ 1 3 5
ppm
Figure 20
Table 3
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RSD % 0.0045
€L.molt.cm™ 15066¢
D.L ppm 6.971X1076
S pg/cm? 3.911X1071°
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