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ABSTRACT

Sensitive cloud point extraction methodology used dxtraction Nickel(ll) as complex with new labtmgy
synthesized complexing agent 4-[antybyrenzolylaz@hdihydroxy-9,10-anthracene dione (AADAD) optimwonditions
study show pil=9 by use 1x18M (AADAD)and 0.5ml of 1% TritonX-100 and heating 8°C for 15 min. as well as
this research involved stoichiometry and thermodyioastudy and other parameters effect on extractftiniency as well
applications about determination®\ipectrophotometricaly, with detection limit(D.L):6x10°ug.mL") and Sandell’s
sensitivity (1.124x18ug.cnm?) ande =(5221L.mot".cm* Jand RSD% =(0.00628).
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INTRODUCTION

Nickel has a significance in industry and biologisaience and it is present in different quantitiesplants,
animals and soils. as well as the main source adehiin nature was from iron factories combustidrcoal and fuels,
tobacco smoke and hydrogenation of soils, so tledehis non toxies element and not cause any sdmnieman health
hazard, in recent years is grown the procedures of nicletermination by using pyridoxal-3-thiosemicarbazdor
spectrophotometric determination of nickel(ll) infferent samples the research show the wave lefmthcomplex
absorption was 430nm and molar absorptivityl.6%hiolt.cm®and sandell's sensitivity 3.6x3@g/cnt?.by
complexation of nickel with dimethyl glyoxime perfoance the determination of nickel(ll) in water gdes via cloud
point extraction methodology. By use non-ionic aatént Tritonx-114 the experiment show detectianitlof 4 ng.mol
B Used solid phase extraction for determinationcopper, nickel and cobalt in water and food sampiesing
multiwalled nanotubes (MW)modified by methyl (2-fyl) ketone oxim(MPKO, as new complexing agent)ithiv
ditection limit 0.18 ugtfor copper, 0.28 pdfor nickel and 0.47 pdfor cobalt”.For determination of lead cadmium and
palladium used 3-(1-(1H-indol-3-yl)-3-phenylaliyiH-indol at pH=8 in presence Tritonx-114 via cloymbint
methodology the detection limit was between of A6-ug. ™. According to cloud point extraction methodology by
using an anionicsurfactant sodium dodecyl sulf&BS) for preconcentration and spectrophotometrierdgnation of
Pb(Il) and Cu(ll) as well as complexing agent uses N,N.diphenyl hydrazine-1,2-dicarbothioamide this praged
giving detection limit 2 ng.mifor Pb(ll) and 3ngmtfor Cu(l1)®Using two acidic extracted bis(2-diethylhexyl) phberic
acid and 2-thenoyltri-fluoroacetone for extracted{Ig,Co(ll) and Ni(ll), the experiments show pHteaction for Cd(lIl)
and Co(ll) was 5.13 but for Ni(ll) was 3.82 the easch involve effect of organic diluent and synstigi effect and
other§. New synthesized thiazolylazo reagent used fogrdgihation mercury via cloud point extraction. Medhby used

non-ionic surfactant Tritonx-114 with detection iim7.4 ngm*®Cloud point extraction methodology used for
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preconcentration of nickel, coupled with electrothal atomization method for determination by usexh-nionic
surfactant TritonX-100 and 8-hydroxy quinoline asnplexing agent as well studied all effective pagtars on extraction
efficiency such as pH, surfactant concentratiogarid concentration and under optimum conditions. li&s 12ng.mt
with relative standard deviation R.S.D 2.9%, thehnod used successfully to determination nickei@lflifferent samples
BlFor separation and preconcentration Ni(ll) usedualgoint extraction methodology complete with GFAAS
determination nickel(ll),FAAS, or UV-Vis spectropiometry, used Di-2-pyridyl ketone salcyloylhydragoras
complexing agent, and Tritonx-114 as surfactantefraction. With D.L 1.5 pgt®®. Determination trace amounts of
nickel by UV-Vis spectrophotometry in some envir@amntal samples of cloud point extraction. By us€0fX-100 an
SALEN as reagent the optimum condition for CPE isttidsuch as pH, TritonX-100 concentration, tempgettime of
heating, proposed method giving detection limit3Bsgitand RSD=0.229%".In order to determination trace amounts of
cobalt by FAAS, used cloud point extraction metHodg for separation and preconcentration cobaltfly) using
complexing agent 2-[(2-mercaptophenylimino)methigfpol, and Tritonx-114 as surfactant, studied gitinoum

conditions for extraction efficiency, proposed neethyiving detection limit 0.21pgt, RSD=1.29%4"2.

EXPERIMENTAL
Instrument

For spectrophotometric studies used double-beanctrepidotometer: Biochrome(80-7000-11) Libra s60
cambridge CB4 OFJ (England).

But for absorption measurements used single beptima, model: sp-300, serial No: 322951, Japan. fandhe
pH measurement used pH meter (HANNA Germany) asagelised shaker: Triup international copper. LG3320203,
Ret: 03-7326T-09(Italy). And electrostatic watetrb&VNB7-45) (England).FTIR-spectrophotometer waddR-8400S,
Shimadzu corporation, serial No. A21274501282LBpéh).

Materials and Solutions

All chemical used as received without of more peaifion stock solution of Niprepared from Ni(NG), (in
coming BDH 98%) by dissolved 0.311 gm in 100mlided water contain 0.5 concentrated HNi@® volumetric flask, but
other working solutions prepared by dilution witistdled water Dimethyl glyoxime ( Flukain comind@%) solution of
1% prepared by dissolved 1gm in 100ml ethanol dkagepotassium per sulphate (Merck 98%) Its sotutPo prepared
by dissolved 4gm in 100 ml distilled water in voleiric flask.

Synthesis New Organic Reagent

According to general procedure synthesized new aesivative as complexing agent to the #Ni

4-(antybyrenzolylazo)-1, 2-dihydroxy-9, 10-anthnagalione (AADAD) according to the mechanism below:

Index Copernicus Value: 3.0 - Articles can be sernb editor@impactjournals.us




Determination of Nickel (II) by Using a New Syntheized 3
Ligand Via Cloud Point Extraction Methodology

CH, 3

T e NaNO, ==l
1 ) CHs— — = cn r
3 — O a

~ o (s 00C ~ o
]
i
H

Ol HO j=la}
o
== M= O
CHy—— N
™~ © -
K
i o

Figure 1: Synthesis of Ligand
General Method

10ml aqueous solution contain fixed quantity of'Nit optimum pH and 1x10M of(AADAD) in presence 0.5ml
of 1% TritonX-100 heated this solutions in electriater bath for limited temperature to produce digwint layer with
high density and small volume after heating toahlé time, then separate cloud point layer (CPa)nflaqueous solution
and dissolved (CPL) in 5 ml ethanol and measuralisorbance &k, of complex extracted to (CPL) against blank
prepared at the same manner without*Non, but the aqueous solution treated accordinglitoethyl glyoxime
spectrophotometric methtdand return to calibration curve Figure 1 to deteeniemainder quantity of Rin aqueous
solution and subtraction the remainder quantityNiffrom the origin quantity to determine transferredantity as

complex into (CPL) then divided transferred quamnbih remainder quantity to calculate distributiatio (D).

RESULTS AND DISCUSSIONS
Spectrophotometric Studies

UV-VIS spectrum and IR spectrum for new synthesizeghnic reagent was as in figures 2, 3 below:
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Figure 2: UV-VIS Spectrum for Organic Reagent

The UV-VIS spectra for the synthesized organic esacAADAD show three significant absorption peatke

first appear at=230nm due ta-n* in benzene rind™,and the second peakia302nm due ta-n* transition in aromatic
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rings™, as well as there is high absorption peak appeer480nm belong to intra molecular charge transfet for the
—N=N- bridge az§®.
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Figure 3: FTIR Spectrum for Organic Reagent

FTIR spectra appear absorption band in 3437dwa to O-H and at 3356¢lfor stretching vibration of N-H,
absorption band at 1660¢ndue to stretching vibration for C=0, The absonptiand at 1587cthdue to C-N stretching

vibration, and —N=N- appear stretching vibratiors@iption band at 1456¢mat 1290crit appear absorption band for
isolated stretching vibration for O-H.

But UV-Vis of complex (AADAD) with Nf*was as in Figure 4:
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Figure 4: UV-VIS Absorption Spectrum for lon-Pair Complex Extracted
The absorption UV-VIS spectrum show maximum absacbaat wave length 585nm.

Effect of pH

Several aqueous solution 10 ml in volume each on¢éain 50 pg Niat different pH values and contained 1x10
“M (AADAD) and 0.5 ml of 1% TritonX-100 heated thesglutions in electrostatic water bath for suitaielmperature and
time untilproduce cloud point layer with higher dagp and smaller volume then separated CPL froneags solutions
and dissolved CPL in 5 ml ethanol and measureb$erdance at,,=585nm against blank prepared at the same manner
without N* ion, so aqueous solution treated according to Ddf€ctrophotometric method and calculate distritputiio

at each pH as detailed in general method. thetressl as in Figures (5,6):
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Figure 5: Effect of pH on Complex Formation and Extaction Figure 6: D = F(pH)

The results show enhancement in extraction effagiemith rising in pH to optimum value of pH=9 gigrhigher
absorbance and D-value any pH value less optimdettefo decline extraction efficiency by protonatembrdination
position on organic complexing agent (AADAD) andnmiizing the complexation chance in solutions adl a&any pH
value more than optimum value effect to decreasmetion efficiency also by formation stable compdwf nickel(ll) as
well as participation of hydroxyl ion in formatiaan pair association complex which is partitioniegthe aqueous phase

and dissociation.
Effect of Ni** Concentration

Extracted Ni‘from 10ml aqueous solutions contain different gitgraf Ni*‘ion at optimum pH according to

procedure detailed in general method.The resultsagan Figures 7, 8.
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Figure 7: Complex Formation and Extraction as Figure 8: Extraction Efficiency and D-Valie Change as
Function of Metal lon Concentration Function of Metal lon Concentrigon

The result demonstrate metal ion concentration psyhermodynamic parameter for complex formatisrina

equilibrium below:

Ni2*+ 2NO;+ AADAD [Ni(AADAD)]%; 2NO5’

With optimum value 50ug/10ml giving favourable timexdynamic equilibrium to produced higher concerdrat
of complex extracted. Any concentration less optirmot enough to reach equilibrium as well as cotraéon more than

optimum effect to increase rate backward reactimhdissociation according to Lech atelier principtel mass action law.
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Effect of AADAD Concentration

Extracted 50pg Nifrom 10ml aqueous solution of pH=9 and in presadifferent concentrations of AADAD and
0.5ml of 1% TritonX-100, after heated these sohgi@t fixed temperature and time until formationLGind separated
CPL from aqueous solutions so determined absorbahethanolic CPL solution at 585nm and calculadéstribution

ratio (D).The results were as in Figures 9, 10.
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Figure 9: Effect of Complexing Agent Concentration  Figure 10: Effect of Complexing Agent Concemnation
on Complex Formation on Extraction Efficiency
The results demonstrated there is alinear reldt@ween complex formation and extraction efficieaod appear

there is an extraction for Nivery sensitive and effective.
Effect of TritonX-100Concentration

50ug of Nf‘in 10ml aqueous solution at pH=9 extracted by CRE&hod in presence 1xfM AADAD and
different volume of 1% TritonX-100 heated theseutiohs to suitable temperature and time to fornmatitoud point layer
with higher density and smaller volume afterwardsdlved CPL in 5ml ethanol and determined its dizsmre at
Ama=585nm against blank prepared at the same mannexedsas aqueous solution treated according to DMG

spectrophotometric method as detailed in generéthaleand calculated D-values. the results were &$gures (11,12).
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Figure 11: Effect of Tritonx-100 Concentration on  Figure 12: Effect of Tritonx-100 Concentrationon
Complex Extraction Partition Complex to CPL
The results show increasing in extraction efficiety increase TritonX-100 concentration and thiktien
reached to optimum value at to 0.5ml of 1% Tritoh00 this result reflect very important side in aooaoint extraction

methodology, this side is the new layer of Tritoh®0 formed at suitable heating and time which isugih to good
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extraction and partition the complex from aqueokiase to micelles layer phase. And this study Oféonh 1% TritonX-
100 giving higher absorbance and higher D-valué¢ ihanain this volume is very suitable for goodragtion to the

extraction of complex of Ni.
Temperature Effect

Extracted 50ug of Niin 10 ml aqueous solution at pH=9 in presence TNMLAADAD and 0.5ml from 1%
TritonX-100 heated these solutions of different pemature for 15 min then determine the absorbah@&thanolic CPL
solution after separation at 585nm against blamipg@red at the same manner as well treated aquéasse pccording to
DMG spectrophotometric method as detailed in genmethod and calculated D-value at each temperaheeesults

were as in Figures (13, 14).
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Figure 13: Temperature effect on formation Figure 14: Effect of Temperature on Extraction
CPL and extraction Efficiency and D-Value

Afterward calculated extraction constant,JRy application the relation below:

D
®X7Ni2+]aq[AADAD]org

K

After determine (K at each temperature plotted Log,légainst 1/Tk. the results as in Figure 15:
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Figure 15: The Relation between k.and Temperature in Kelvin

From the slope of straight line in Figure 15 detieed in enthalpy of extraction by application teéation below:

—AH
2.303R

Slope =
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And free energy of extraction by relation below:
AGex = —RT LnKex
As well as entropy of extraction calculated by tiela
AGex = AHex — TASex
The results of thermodynamic data after applicatii@nrelation above was:

Table 1

AHge= 0.1126 KJ.mot*
AGg, = -58.19 KJ.mol*
AS., = 165.16 J.mof.k*

The small value of enthalpy of extraction refldat hear each ion together in ion association compke well as
appear the extraction method was endothermic oelafAs well as the large value of entropy demotestthe extraction

method was entropic in region.
Effect of Heating Time

Extraction 50pg of Nifrom 10ml aqueous solution at pH=9 and in presdnd®*M of AADAD and 0.5 ml 1%
TritonX-100. Afterward heating the solutions fortiopum temperature at different time. At later seped CPL from
aqueous solution and dissolved CPL at 5ml ethamdbldtermined the absorbance at 585nm against plaplared at the
same manner without Nso that aqueous solution treated as DMG method cafzllated D-value according to the

procedure detail in general method, the resultgwerin Figures 16,17:
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Figure 16: Effect of Heating Time on Complex Figre 17: Distribution Ratio (D) Change as a
Formation and Extraction Function of Heating Time

Heating time appear from the results a parametectafe for extraction according to CPE methodoldgyn the
results appear optimum heating time was 15 miringihigher absorbance and D-value. This heating firalp to reach
favorable thermodynamic equilibria for extractiop fermation CPL with smaller volume and higher dgnas well as
help to increase the dehydration from the miceleger but time less than optimum value not allow raach
thermodynamic equilibria and not reached to thénmoih dehydration also time of heating more tharnnopin effect to
increase the quantity of heating in solution. TéfiEect to increase diffusion of micelles in aqueso#ution and increase
hydration and decrease the density of CPL formedekas its volume. All this effected cause desee&n extraction

efficiency.
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Stoichiometry

In order to known the more probable structure ofnplex extracted to cloud point layer follow four
spectrophotometric method which is slope analydoge ratio, mole ratio, job method. The resultthese methods were

as in Figures 18 to 21.
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Figure 18: Slope Analysis Spectrophotometric Method
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Figure 19: Slope Ratio Method (A) Extraction at Diferent Concentration of [AADAD]
(B)Extraction at Different Concentration of Metal Ion
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Figure 20: Mole Ratio Method Figure 21: Job Method

The results in these spectrophotometric method detrete the more probable structure of ion pair glem

extracted was (1:1) [metal: ligand] as in figure 22
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CHa— N : NOy”

Figure 22: The More Probable Structure of lon PairComplex Extracted
Synergism Effect

Extracted 50ug Nfin 10ml aqueous solution at pH=9 according to CRhd in presence 1x1® (AADAD)
and 0.5 ml of 1% TritonX-100 and different concatibns of TBP and MIBK, heating these solution8@tC for 15
minutes at the end of heating separated CPL frame@as solution, and dissolved CPL in 5ml ethand| determined the
absorbance at 585nm against blank prepared aathe manner without Rliion, and aqueous solutions treated according
to DMG spectrophotometric method and calculate xvaccording to procedure detailed in general oektithe result

were as in Figures 23, 24:
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Figure 23: Synergism Effect by TBP
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Figure 24: Synergism Effect by MIBK

The results show extraction of Nhcreasing presence TBP or MIBK in all concentratand emphasize the
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organic reagent AADAD by combination with Ribn not saturated all coordination positions irstbiase water molecules
occupied this position and effect to increase paning the complex to aqueous solution and dedixteaction efficiency
but TBP or MIBK able to substitution Water moleaiia the coordination shell and increase hydroghyplznd easy to
transfer the complex to the CPL and increase etdraefficiency as well as the slope of straightlirelation demonstrate
one molecule of TBP or MIBK participate in the ipair structure extracted such as [Ni(AADAD)(TBPNO; and
[Ni(AADAD)(MIBK)] *; NOs

Interferences Effect

Extracted 50pg Niin 10ml aqueous solution at pH=9 at optimum condgiand in presence 0.1M from different

metal cations, according to general procedure aterchine absorbance and D-values,The result wareTeable 3

Table 3: Interferences Effect

. CPL

Catlons Absorbance .
Hg™" 0.071 1.5
Ag’ 0.058 1.08
Cd” 0.059 1
Pl 0.103 1.173

The results show large interferences of these iothé extraction of Nf, that is mean these metal cations
participate Ni‘in complex formation with AADAD, this behavior effeto decrease concentration of compleX'tdrmed

and extracted appear as decrease in absorbanéaldes.
Electrolyte Effect

Extracted 50ug Nfion in 10mL aqueous solution at pH=9 according REGnethodology at optimum condition
and as procedure detailed in general method irepoes0.1M of different electrolyte salts, afteredetine absorbance and

D value the results were as in Table 4:

Table 4: Electrolyte Effect

CPL

Electrolytes Absorbance D

LINO, 1.083 7.33
Na NO; 0.743 4.55
K NO3 0.689 4.26
NH; NOs 0.504 4.00
Mg(NO3), 1.059 6.43
Ca(NQ,), 0.690 4.26
Al(NO3), 0.581 4.00

The results show in presence electrolyte in aqueoligion effect to enhancement extraction effickebecause
the electrolytes cause to increase dehydratiohganticelles aggregation to increase CPL with higlearsity and smaller
volume as well as these electrolyte effect to dgstl the hydration shell of metal cation?Nand remove the water
molecules nearly to functional group of organicgexat AADAD this behavior effect to increase therades of interaction
between ligand and metal cation and increasetilsiléty. and the results appear Igiving higher absorbance and D-value

because having smallest ion radii and with drawitoge of water molecule, it's hydration shell and #ifect as the series:

Li*>Na™>K*">NH,"
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Mg?>Ca*>Al%*
Spectrophotometric Determination

For determination Nfspectrophotometricaly in different samples prepamlibration curve by application CPE
method at optimum conditions to extractiorf itin from 10ml aqueous solution contain differenttity (ppm) of Nf*

ion, the results were as in Figure 25.

0.5
y=0.008x - 0.001
0.4 - R*=0.999

0.3
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Figure 25: Calibration Curve for Spectrophotometric Determination of Ni**
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