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Abstract
2-[(4-formylphenayl)azo]-4,5-diphenyl imidazole [FPADPI] used as complexation agent to form ion

association complex. pH=8, which is giving higher absorbance at Amax= 460nm , in presence of 50 pgW°®* as
WOgs%in SmL and 1x10* M of [FPADPI], this study show ion pair complex extracted have a structure 1:1
[H-FPADPI]*;HWOsor [2H-FPADPI?>*;WO,", and thermodynamic study show extraction method of
WOs~ was endothermic with thermodynamic data AHe=0.0287 K J mol?, AGex=-50.83 K Jmol*! and

ASex= 167.857 J mol-*Kas well as this research contain another studies.

Introduction

Liquid ion exchange method is one of chelation and ion association method with high
used for extraction any metal sensitive method for general aspect as anion in aqueous or can
be change to anion complex in specific research extracted Cd(ll) and Hg(ll) as chloroanion
complex from aqueous solution by liquid ion exchange method with a-Naphthylamin , 4-
aminobenzoic acid cryptand C222 and azoderivatuic 4-CMePADPI under optimum
conditions ™. solvent extraction Ge (IV) from HCI media by N-octylcyclohexyl amine (N-n-
OCA) dissolved in xylene—-DCM , at 0.05 M of , with study the structure of complex extracted
[(RR'NH2")2(Ge(OH)n(16-n)Jas well as study thermodynamic?. By used of 2-
[Benzothiazolylazo ]-4-Benzene naphthol as complexing reagent to from complex with Pb
(1) having maximum absorbance at A= 393 nm and Molar absorbtivty € =212 L mol-‘cmat
pH=9 with structure [Pb%*(BTABP)?]with detection limit 3.492 x10°ug mI*l. Extracted
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Ga(lll) from HCI media as GaCls. 2L, with studying effect of HCI concentration and all
optimum condition . Extracted mercury (II) from aqueous solution by use organic reagent
[2-(4-Carboxymethy phenyl azo)-4,5-diphenyl imidazole ] at pH=6 ,and structure of complex
extracted was [Hg(4-(MePADPI)2]*2,(NOs)2[*). Spectrophotometric determination of mercury
(1) (Isonitrosop-iso propyl Acetophenone phenyl Hydrazone) (HIPAPH), and the structure of
complex was Hg (HIPAPH). extracted with solvent MIBK . Give higher absorbance at A=
395 with molar absorptivity equal to €= 2.678x10% L mol*cm™®l. A simple and selective
method was developed for the determination of platinum (IV) with n-octylaniline in toluene.
In present study, the use of n-octylaniline in toluene for the extraction of platinum (IV) from

ascorbate media was carried outl”), Adopting ionic liquids in extraction, synthesis
and processing of metals with an emphasis on the electrolysis of
active/light, rare earth, and platinum group metals.Becausethe research and
development of ionic liquids in this area are still emerging, various, more
fundamental approaches are expected to popularize ionic liquids in the
metal manufacturing industry®. A simple new micelle mediated preconcentration

method was developed for analysis of sunset yellow(SY) prior to its spectrophotometric
determination. The method was based upon cloud point extraction of the ion associate of SY
and trioctylamine (TOA) in HCI-Triton X-100 !, The extraction equilibrium constant for the
complex formation between Th(IV) and L was logKex = 6.95 £ 0.15 (25 C), and the Gibbs
free energy, DGo (25 C), of the 1:2 Th-L complex in dichloromethane was -39.56 kJ/mol.
The L ligand in dichloromethane only slightly extracted Th(IV) from HNO3 solution at pH =
1-319 In this work, nitrile-based ionic liquids (ILs) 1-propyronitrile-3-butylimidazolium
chloride [C2CNBIm]CI, 1-propyronitrile-3-allylimidazolium chloride [C2CNAIm]CI, 1-
propyronitrile-3-(2-hydroxyethyl)  imidazolium chloride [C2CN HEim]CI and 1-
propyronitrile-3-benzyllimidazolium chloride [C2CN Bzim]CI™. The operating conditions of
a solvent extraction method as the most widely used procedure for determining WSOCs in
particulate matter (PM) samples. A solvent mixture of methanol/dichloromethane (90:10) and
a volume of 10 ml were the optimum conditions that permit the simultaneous analysis of 30
target WSOCs, including dicarboxylic acids and sugars ™. The liquid extraction of
molybdenum(V1) in presence of 2M hydrochloric acid has been studied in presence of lithium
chloride as a salting agent with 0.233 M of 2-n-octylaminopyridine in xylene when

equilibrium is maintained for 1 min. The back extraction of molybdenum(VI1) has been
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performed by using 1 M ammonia ™. The heteroligand complex of manganese with 2,2'-
dipyridyle and 2,4-dinitrobenzolazosalicylic acid have been investigated by new
spectrophotometric method. The condition of complexing and extraction, physical-chemical
and analytical characteristics of this complex have been found. Complex formation is
observed in the pH range 5.5-10.5 ', In the present work, bentonite (Bn) clay, from Egypt,
has been modified using HCI to produce the acid-activated bentonite (A-ABn). Both Bn and
A-ABnN adsorbents have been characterized using Fourier-transform infrared spectroscopy
(FTIR), scanning electron microscopy (SEM) and nitrogen adsorption measurements 151, A
simple rapid new spectrophotometric method has been developed for the determination of
copper at trace level using 1-nitroso-2-naphthol (NNPh) as complexing reagent in presence of
anionic aqueous micellar solution surfactant 1.0% sodium dodecyl sulphate (SDS). NNPh
reacts with copper (I1) to form bis(1-nitroso-2-naphtholato) copper complex 161,
Experimental
Instruments Used

For spectrophotometric measurement and absorbance determination used Double bean
(UV-Vis) spectrophotometer, shimadza (UV-700) Japan and single beam (UV-Vis)
spectrophotometer TRIUP International crop. TRUV 74,S-Italy . and used pH-meter , WTW ,
Listed ,Laboratory Equipment , E163694 ,CE , Germany , Electrical sharker HY-4 vibrator
with AD Just about speed multipheusay , function , Tripinternational crop . made in Italy .
Materials and Solutions

All chemical used as received from commercial sources without father purification and
prepared tungston as WO~ solution in concentration 1mg / ml by dissolved sodium tungstate
Na,W04.2H,0 by weight in 100 mL distilled water by used volumetric flask and other
working solution prepared by dilution with distilled water, organic reagent 2-[(4—
formylphenayl )aza]- 4,5- diphenyl imidazole [*”1 as well as all solution for another material
prepared as we are need .
Essential Method

Take 5ml solution of organic reagent [FPADPI] dissolved in 1,2-DCE at 1x10* M
concentration shaking with 0.1 M HCI for 5min after that separate organic solution and
adding to 5mL aqueous solution contain 50pg tungsten as WO4~ and shaking for 10 minutes ,
afterward separate organic phase from aqueous phase and measure absorbers of organic phase

at Amax Of 1on pair complex formed and extracted ,in addition to treated aqueous phase

10



Journal of Kufa for Chemical Science Vol.(1) NO. (10) c.ccvvuiieineenrnnnn. November 2015

according to spectrophotometric thiocyanate method and return calibration carve in Fig (2)
to determine remainder quantity of tungsten in aqueous solution and transfared to organic
phase and calculate distribution ratio D.

Results and Discussion

Spectroscopic Study
Spectrumorganic reagent [FPADPI] With complex WO4~ as shown in Fig(1)
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Fig (1): UV-VISSpectrum of organic reagent [FPADPI] and its complex with WO4~ in 1,2-

DCE The spectrum show Amax for ion pair complex extracted was 460 nm.
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Fig (2): Calibration curve to estimate WO4~ in aqueous solution to calculate (D) value.

Effect of pH

Agqueous solution 5mL in volume contain 50ug tungsten as WOs™at different pH (2-12) as
well as take 5mL of organic phase shaking with 5mL of 0.1M HCI for 5 minutes and
separate, organic solution . then adding organic phase to the aqueous solution at different pH

and shaking the two imiscible phase for 10minutes afterward separate organic phase from
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aqueous phase and measure the absorbance of organic phase at Amax=460 nm against FPADPI
solution as blank and treated aqueous phase according to thiocyanate spectrophotometric
method to calculate distribution ration (D) after return to calibration curve (2), the results as in
Fig (3,4).
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Fig(3):Effect of pH on ion pair complex formation
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Fig (4):Effect of pH on D values

The results show pH=8 was favorable pH for extraction tungsten as WO4~ which is the
optimum value giving best, thermodynamic equilibrium for extraction. According to liquid
ion exchange method , pH — values more that optimum value effect to decline absorbance of
ion pair complex extracted and D values by effect of participate OH" ion to form ion pair
association complex and pH less than optimum value not allow to reached thermodynamic

equilibrium and decrease absorbance and D values .

Effect of Metal lon Concentration

5mLof 1x10* M[FPADPI] shaking with 5mL of 0.1 M HCI for 5 minutes after separate
organic reagent solution adding to 5mL of aqueous solution contain different concentration of
WO,™ at pH =8 and shaking for 10 minutes and separate the organic phase from the aqueous

12
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phase . After that measure absorbance, of organic phase at Amax= 460nm against organic
reagent solution as blank and plot absorbance values against pg of W®* as WO,~, the results
giving Fig (5).
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Fig (5): Effect of metal ion concentration on ion pair complex formation

But aqueous solution treated according to spectrophotometric method [8 (thiocyanate
method). And determine remainder quantity of W®* in aqueous solution after extraction and
transferred quantity and calculate distribution ratio D then plot log D against pg W®* /5mL
giving Fig (6).
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Fig (6): Effect of metal concentration on efficiency of extraction.

The results show 50 pg/smL aqueous solution is the suitable concentration of W®" as

WOjs7to reach thermodynamic equilibrium for extraction according to:

FPADPI + H" + c =<=== [H-FPADPI]*;CI

FPADPI + 2H* + 2CI <=—= [ 2H-FPADPI]**; 2CI
[H-FPADPI]*:ClI- + HWO, === [H-FPADPI]";HWO, + CI’

[2H-FPADPI]?*;2¢c- + WOs&  <== [2H-FPADPI]?*;WO,~ + 2CI

13
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Any concentration of tungsten less than 50ug/5ml not allow to reach thermodynamic
equilibrium and giving decrease in absorbance of ion pain complex extracted and distribution
ratio as well as concentration more than optimum value lead to decline extraction activity by
effect of mass action law and the chatlier principle
Effect of Organic Reagent Concentration

After extraction tungsten W% as WO,4~ from aqueous solution at pH = 8 and 50ug WO4~
/5mL by different concentration of [FPADPI] (10 — 10-®) M according to liquid ion exchange
method at later plot absorbance values against [FPADPI] giving Fig (7) as well after treated
aqueous solution according to thiocyante method and Calculate D values and plot Log D
against [FPADPI] giving Fig (8) .
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Fig (7): Effect of organic reagent concentration on ion pair complex formation
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Fig (8): Effect of organic reagent concentration on efficiency of extraction

The results show absorbance and distribution ratio increase as a function for organic
reagent increase and proof organic reagent concentration is a thermodynamic value control

the thermodynamic equilibrium.
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Effect of Shaking Time

Extraction tungsten as WO4~ from aqueous solution at optimum conditions with
different shaking times (5-25) min., according to liquid ion exchange method and plot
absorbance measured and logarithm distribution ratio against shaking time the results appear
as in Fig (9,10).
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Fig (9): Effect of shaking time on ion pair complex formation
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Fig(10): Effect of shaking time on efficiency of extraction

The results show 10 minutes was the suitable shaking time which is help to reach to the
thermodynamic equilibrium ,but shaking less than 10min .are not allow to reach
thermodynamic equilibrium but shaking time more the optimum effect to increase
dissociation equilibrium and in the two state shaking time less or more effect to decline
extraction activity
Stoichiometry
Slop Ratio Method

Extracted tungsten as WO4~ from 5mL aqueous solution contain 50 pg in  5mL organic
reagent dissolved in 1,2-DCE at different concentration (1x10%-1x10°)M at optimum

condition and after measured the absorbance of ion pair complex extracted plot absorbance
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values against concentration of organic reagent obtained straight line relation with slope equal
to (490.5) as shown in Fig(7) , after that extraction tungsten as WO4~ from aqueous solution
contain different concentration of tungsten (1x10%-1x10°)M by 1x10“M organic reagent
dissolved in 1,2-DCE of optimum condition , after that measure the absorbance of ion pair
complex and plot absorbance values against concentration of tungsten obtain straight line
relation with slope equal to ( 510.5)as in Fig(8) ,after divided the slope values over each other
giving the value (1.04) ,that is mean ion pair complex extracted having the structure 1;1 [ H-
FPADPI]*;HWO4 or [2H-FPADPI]?*;WO4" .
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Fig (11): Absorbance as function of [FPADPI] concentration
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Fig (12): Absorbance as function of [WO4~] concentration

Slope Analysis Method

Extraction tungsten as WO4~ from aqueous solution contain 50 ug WO4~ in 5mL with
5mL of [FPADPI] dissolved in 1,2-DCE at different concentration (1x10°-1x10°%)M at
optimum conditions , after separate organic phase from aqueous phase treat aqueous phase
according to thiocyanet method to determine remainder quantity and transferred quantity of

WO4~ and calculate distribution ratio D after that plot Log D against different concentration
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of [FPADPI] giving straight relation Fig (13) with slope (0.61) demonstrate the ion pair
complex extraction having a structure of 1:1 [ H-FPADPI]*;HWO4™ or [2H-FPADPI]?*;WO4
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Fig (13): Effect of [ FPADPI] concentration on distribution ratio (D) of extraction

Effect of Methanol

Extraction tungsten as WO4~ from aqueous solution 5mL in volume contain 50 pg at
pH=8 and different percentage of CH3OH (1-50)% by 1x10* M [FPADPI] at optimum
condition , after separate the two layers measure the absorbance of organic phase at
Amax=460nm against organic reagent solution as blank ,as well as treat the aqueous layers
according to thiocyanate method [*8 . and calculate D values, at latter plot absorbance values
of organic phases against methanol percentage giving Fig (14), and plot Log D against
methanol percentage giving Figure 15 these Figures show absorbance of ion pair complex
extracted increase with increasing the percentage of methanol as well as distribution ratio D to
30% CH3OH as optimum value and decrease extraction activity at more values methanol

percentage.
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Fig (14): Effect of methanol on ion pair complex formation and stability efficiency of

extraction
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Fig (15): Effect of methanol on efficiency of extraction

Effect of Temperature

Extraction tungsten as WO4~ from aqueous solution contain 50 pg WO4~ in 5mL at pH=8
by 5mL of 1x10% M [FPADPI] solution at different temperature at latter calculate

distribution ratio D and extraction constant Kex in each temperature afterward plot, Log Kex

against 1/T K obtain straight line relation Fig (16) show thermodynamic data was
AHex=0.0287 K J mol?, AGex = -50.390 K Jmol™? and ASex= 167.85 J mol*K* the results

show extraction was endothermic reaction and high vales of entropy reflect the reaction was

entropic in region demonstrate degree of approach between two part of ion pain association

complex .
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Fig (16): Effect of temperature on extraction constant.

Effect of Organic Solvent

Extraction at optimum conditions and different organic solvents differ in dielectric

constant for dissolve organic reagent, this method giving the results at Table 1.
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Table 1: Effect of organic solvents on distribution ratio (D) Kex and thermodynamic AGex

Organic Solvents Abs D Kax10°  Kexx10¥ }j/i:;l
Amyl alcohol 0.095 1.78 0.01 0.11 50.63
DCM 024 3.17 0.26 0.63 54.87
Chloroform 0.92 4 0.40 1.28 56.60
Bromo benzene 028 2.85 0.22 0.46 54.11
1,2-DCE 0.86 257 0.18 0.33 53.30
Toluene 019 233 0.16 0.25 56.63

The results show there is not any liner, relation between dielectric constants of organic
solvents and distribution ratio which is reflect there is not any effect of polarity of organic
solvents on ion pair complex formation and extraction activity but there is an effect for
structure of organic solvent on extraction ability
Applications about determination of WO4~ in different samples

Determined spectrophotometrically tungsten WO4~, After digested the sample according
to moist method (%1, After that dealing the sample as evident in adoption method, the results
demonstrated at Table 2.

Table 2:Concentration (ppm) of WO4~ in samples environment

Sample WO4=ppm
Agricultural soil 0.620
Agricultural soil(Mchkab) 0.760
Non Agricultural soil (sulam) 0.170
Non Agricultural soil(Mchkab) 0.260
Chiken meat 0.080
Chikenliver 0.090
Strawberry 0.012
date 0.002
Spinach 0.006
Radishes 0.004
Water Orr 0.030
Water tap 0.050
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