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Abstract

By cloud point extraction methodology extracted Bi (IIl) after produced ion association complex with new
laboratory prepared azo derivative AMIBSHA,in presence non-ionic surfactant Tritonx-100, the experiments
show complex formation performed at pH=9 and heating for 20 minute at 90°C, the research involved
determination all optimum values effect on the extraction efficiency, in addition to thermodynamic study and
stoichiometry as well as interferences studies and electrolyte effect. With spectrophotometric determination in
different samples. With detection limit :(7.764><10'7pg.mL'1) and Sandell’s sensitivity (9.749x10"°ng.cm™) and
£ =21480.8 L.mol".cm™and RSD% =0.00541.

Keywords:Bismuth(III) , Cloud point layer ,Tritonx-100.

Introduction:

Bismuth is the last element in group (Va) of periodic table with an important properties and usages .There is
many procedures used for separation and determination It in different samples as well as in general these
methods used for separation preconcentration elements other than bismuth. In very sensitive method used cloud
point extraction to microamount separation and determination of lead (II) and cadmium (II) by used 2-[(Benzo
thiazolyl) azo]4-benzyl phenol and 2-[(3-Bromo phenyl)azo]-4,5-diphenyl imidazole respectively and study all
optimum condition and effective parameters on extraction Efficiency !!. The study aboutseparation
preconcentration. Coupled with suitable spectrophotometric determination of Nickel (II) from HCI acidic media
as chlorocomplex anion by use crown ether DB18C6 according to cloud pointextraction method as well as in
presence optimum concentration of NaCl , this study demonstrate the wave length for maximum absorbance was
(Anax=295nm), for the ion pair complex extracted to the cloud point layer CPL as well as this study involved
limitation optimum conditions for favorable extraction and many parameters effective on the extraction
efficiency in addition to thermodynamic study'.From acidic HCl media separated , extracted and
spectrophotometric determination of zinc(II) as chloroanionby use 3[(2-pyridyl azo)]-1-nitroso 2-naphthol by
application cloud point extraction method. With DL=0.0292 ppm and Sandell’s sensitivity = 63x10~
pg/em™™ By CPE method extracted and separated platinum(IT) from acidic HCI media as chlorocomplex anion
to form ion association complex with Janus green, spectrophotometric study appear wave length for maximum
absorbance to ion association complex extracted to cloud point layer was A, =690 nm , and extraction efficiency
recorded detection limit= 6.8028x10° and Sandell’s sensitivity was 0.003133 pg.cm™ with R.S.D= 0.00888 1!
separation and preconcentration of trace amount of lead in food and water as determination. by FAAS , by use
rapidly synergism cloud point extraction (CBS-CPE), this method accomplished in room temperature and by use
nonionic surfactant Tritonx-114 , as synergic reagent used octanol , as well as this study involved determination
the optimum condition and parameter effect on extraction efficiency such as pH , amount of octanol , amount of
Tritonx-114, extraction time and interferencesWith D.L=1.6 uL '™\ For preconcentration and determination of
nickel and cloud point extraction method coupled with UV-VIS spectrophotometric determination, by formation
complex with 1,5-bis(di-2-pyridylmethylene) thiocarbonohydrazide at pH= 5.4 in buffer acetate and used
Tritonx-114 , the optimal condition of extraction were studied , this study show detection limit was 15 pg.mL"
wave length for maximum absorbance of Nickel complex was (Amax=458nm) ' Trace gold (III) extracted by
CPE methodology so that preconcentration and determination by (AAS) , complexing agent used was
sulphathiazolyl azo resorsin and non-ionic surfactant Tritonx-100 , detection limit 0.75 ng'1 the extraction at
pH=4 and 1x10"°M sulphathiazolyazoresorsin'”! . For simple spectrophotometric determination of selenium used
complex formation with dithiazone bycloud point extraction using Tritonx-100 from 0.4 M HCI media®™. Cloud
point extraction method with molecular spectroscopy used for determination. Norfoxacin and iron(IIl) in
biological pharmaceutical samples. The drug norfoxacin reacts with Fe(III) ions in dilute acidic medium and
form complex Fe(III)(NOR) this complex extracted to cloud point layer Tritinx-114 ). By application CPE
method and AAS determined lead , cadmium and palladium in some food and biological samples with
complexing agent 3-(1-(1-H-Indol-3-yl)-3-phenylallyl)-1H —indole at pH=8 evaluated all variablessuch as pH ,
amount of ligand, Tritonx-114, temperature and heating time """, By used new synthesized reagent 3,5-
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dimethoxy-4-hydroxy benzaldehyde isonicotinoyl hydrazone for separation ,preconcentration and determination.
Gold(II) in presence non-ionic surfactant Tritonx-100 and acidic media at pH=4 .The molar absorptivity for
complex 1.14x10°L.mol".cm™ and Sandell’ssensitivity is 0.004587 ug/cmz[“]. Ultra trace levels of palladium
preconcentrated and determined in real samples by 1-(2-pyridyl azo)-2-naphthol (PAN), from acidic HCI
medium in presence non-ionic surfactant Tritonx-114 ,cloud point layer dissolved in concentrated HNOj; after
phase separation and the determination of element by electrothermal atomization . The optimum conditions of
extraction was pH=4.5 and cloud pointtempreture 55°c with 1.2x10*M PAN!"?. For the extraction of Bi(III)
from thiocyanate and sulphuric acid media used N-n-hexylalanine in xylene in 1.5% concentration , and
thiocyanate 0.3-0.7 and HCI 0.1-3M as well as the complex extracted was [RR’ NH, 'Bi(SCN),] '"*. By using
sodium hexamethyleneimicarbodithioate NaHMICd'.2H,Oas chelating agent for spectrophotometric
determination of Bi(IIl) , The complex formation at pH range 1-3 with A,,,=370nm , withstoichiometry 1:3 (M:L)
and molar absorptivity 1.04233x10*L.mol".cm™and Sandell’s sensitivity0.0202 pgem™"" By use of dithiazone
as complexing agent separated and extracted microamount of Bi(III) at pH=9 and 0.042 mmol.L™' concentration
of dithiazone as well as study effect of extraction time, salt , Interferences!'”.

Experimental
All absorbance measurements and absorption spectra were carried out by using Biochrom double-beam: M(80-
7000-11) Libra s60 cambridge CB4 0FJ England.

For the checking pH of the solution used pH meter (HANNA Germany) and for CPE experiments used
Thermostatic water bath (WNB7-45) (England) .FTIR-spectrophotometer was FTIR 8400S, Shimadzu
corporation, serial No.A21274501282LP , Kyoto Japan.

Chemicals and solutions

All materials and reagent used as received from companies without more purifications, stock solution of Bi*“at
concentration of Img/mL prepared from Bi(NOs);.5H,0 (Merck 99.9%) by dissolved 0.232 gm in 100 mL of
(1:3) Nitric acid solution in volumetric flask , but other working solution prepared by dilution with 0.01 M
HNO; by used suitable volumetric flask . Tritonx-100 which is non-ionic surfactant was purchased from (Sigma
ultra->99.6%) (UK) and ammonium chloride (98.5%) , Hydrochloric acid (37%) ,potassium cyanide (99%) were
purchased from BDH(UK),Dithiazone Fluka purchased (99.4%), solution of 1x10”M from dithiazone prepared
by dissolved 0.02565gm in 10mL CCl, by used volumetric flask ,other working solutions prepared by dilution
with CCly in suitable volumetric flask. All other chemical obtained from different company with high purity.

Synthesis and characterization of new reagent

New reagent 2-[4-amino-N-(5-methyl isoxazol-3-yl)benzene sulfonamide azo]-1,2-dihydroxy-9,10-
anthracenedione (AMIBSHA) synthesized according to procedure detailed!'® by dissolving (7.53gm 0.03mole)
of 4-amino-N-(5-methyl isoxazol-3-yl)benzene sulfonamide in mixture of 4mL of concentrated HCI and 25mL
of distilled water, keep the solution at 0°C, then added 2.0gm of sodium nitrite dissolved in minimum quantity of
distilled water without change the temperature from 0°C, and to complete the reaction of diazotization the
mixture was set aside for 15 min. afterward diazonium solution added drop by drop into beaker containing
(7.59gm 0.03mol) of 1,2-dihydroxy-9,10-anthra cenedione with 1.2gm sodium hydroxide dissolved in 150 mL
ethyl alcohol and keeping temperature at 0°C,at the end of addition left The solution for two hours, then added
150mL of cooled distilled water and maintained pH of the solution at(6), then left the solution 24 hours, the solid
product filtered off, washed with cold water, recrystallized from hot absolute ethanol and dried over CaCl,,as
well as the UV-VIS spectra for synthesized organic reagent as in Figure(1).
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Figure(1) :UV-VIS spectrum for organic reagent

The UV-Vis spectra for the synthesized organic reagent 2-[4-amino-N-(5-methyl isoxazol-3-
yl)benzene sulfonamide azo]-1,2-dihydroxy-9,10-anthracenedione (AMIBSHA) show three distinct absorption
peak, the first at wave length 213 nm due to n-n* in benzene ring ' and the second peak at 305nm due to -n*
transition in aromatic rings ['"®as well as the third peak at 433nm due to interior intra molecular charge transfer n-

n*which is belong to the -N=N- bridge azo, this finding in spectra was in harmony with elsewhere foundation
[19]
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But IR spectrum in Figure(2):

wT

E]
;
//E
—
=
2 o
T
e }3;

&0 .3 g

45

A\ I
|

L3 37‘50 3500 3250 3000 2760 2500 2280 2000 1750 1500 1250 1000 750 son

Figure(2) :FTIR spectrum for organic regent.

The spectra show absorption band in 3379 cm™ belong to O-H as well as a weak band showed at 659
belong to O-H out of plane bending vibrations, this band at 3379 may be interfere with absorption bond for N-H.
The absorption bandat 1664 cm'belong to stretching vibration of C=0 in the ring as well the strong band at
1591cm™ due to N-O stretching vibration but strong absorption band at 1458 cm™ due to -N=N- , the C=N appear
stretching and bending vibration at 1633cm™and 1400cm™. Absorption band at 1156 cm™'belong to stretching
vibration of O=S=0 isolated stretching vibration of O-H appear at absorption band 1286cm™, absorption band at
1093cm™ due to ring structure of oxazol.
So that elemental analysis show the results in Table(1).
Table (1): elemental analysis.

Element Theoretical Experimental
%C 57.14 57.08

%H 3.17 3.15

%N 11.11 11.04

%0 22.22 22.17

%S 6.35 6.31

From all this studies the suggested structure of organic reagent is in mechanism equation was true.

Comprehensiveprocedure

10mLaqueous solution contain fixed quantity of Bi*“and controlled the pH at optimum value, as well as presence
1x10*M (AMIBSHA) ,and 0.5mL of 1% Tritonx-100 afterward heating the solution in electrostatic water bath at
optimum temperature and time, until produce cloud point layer (CPL) with smallest volume and highest density ,
then separate the CPL from aqueous solution, and dissolved cloud point layer in 5 mL ethanol to measure its
absorbance at wave length of maximum absorbance of complex extracted to cloud point layer against blank
prepared at the same manner without Bi*‘ion, But aqueous solution treated according to spectrophotometric
dithiazone method®™ to determine the remainder quantity of Bi*'in aqueous solution after extraction by return to
calibration curve Figure(3), thereafter the remain quantity of Bi’'subtraction from the original quantity to
determine the transferred quantity to the cloud point layer and then divide transferred quantity on the remain
quantity to calculate the distribution ratio (D). as well as by application the stripping method to determination the
transferred quantity. Shaking cloud point layer with three 5 mL portion of middle concentration hydrochloric
acid, after transferred Bi’‘ion from the cloud point into aqueous HCl medium then determined by
spectrophotometric dithiazone method™”, the experiments show quantity of Bi’“ion determined by stripping is
equal to the same quantity determined by subtraction remainder quantity from the origin quantity then for all
experiments used subtraction to determine the transferred quantity because easier and faster.

Results and Discussion

Spectrophotometric study on the complex extracted to the Cloud point layer involved taken 10mL aqueous
solution contain 50pgBi*‘ion at pH=8-9 and 1x10*M(AMIBSHA) with 0.5mL Of Tritonx-100, heated the
solution in electrostatic water bath between 80-90°C for 15 minute until form the cloud point layer, then
separated cloud point layer (CPL) and dissolved in 5SmL ethanol and taking the spectrum for the ethanolic
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solution against blank prepared at the same manner without Bi*‘ion, the spectrum in Figure (4) demonstrate
wave length of maximum absorption for complex was (A.x=550nm).
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Figure(3) :Calibration curve for Dithiazone method.  Figure(4): UV-Vis spectrum a)organic reagent
(AMIBSHA) . b)Bi*" complex.

Effect of pH

According to comprehensive procedure extracted 40pugBi’‘in 10mL aqueous solutions in presence 1x10™ M

(AMIBSHA) and 0.5mL of 1% Tritonx-100 at range (pH=5-12),heated all solutions in electrostatic water bath at

suitable temperature and time until form (CPL) , at latter dissolved CPL in SmL ethanol after separated and

measure the absorbance against blank prepared at the same manner without Bi**. But aqueous solutions treated

according to spectrophotometric determination (dithiazone method)the results was as in the Figures(5,6).
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Figure(5): complex extracted formation depend on Figure(6): D = F(pH)
pH of aqueous solution.

The results demonstrate the optimum pH of extraction was pH=9,at this pH complete equilibrium for
complex formation happen and giving higher quantity of complex extracted into (CPL), any pH less than
optimum value not allow to reach equilibrium of formation and effect to decline extraction efficiency, but pH
more than optimum value effect to increase extraction ability also because Bi(Ill) produce stable Bismuth
hydroxide and change into Bi,O;.nH,O appear as precipitate in solution.

Effect of metal ion concentration

10mL aqueous solution contains different quantity of Bi*" ion (5-60)ug at pH=9 and in presence 1x10™
M(AMIBSHA) and 0.5mL 1% Tritonx-100, heated this solutions in electrostatic water bath for suitable
temperature and time until produce (CPL) then according to the comprehensive procedure measure the
absorbance of ethanolic CPL as well as calculate D-value . The results was as in Figures(7,8).
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Figure(7): Complex formation change with Bi’* Figure(8): extraction efficiency effect with
concentration change. Bi**concentration.

The result show optimum quantity of Bi’" was 40pg/10mL giving higher absorbance and D value
because this quantity giving the best equilibrium for complex formation. And produced higher concentration of
complex extracted. As in equilibrium below:

Bi3*+AMIBSHA+2NOj; [Bi(AMIBSHA)]2":2NO;"

From the equilibrium show Bi*'concentration help to increase the rate of forward reaction and
formation, complete that is in optimum quantity of Bi*"(40pg), But any quantity of Bi*‘less than 40pg being not
enough to complete the equilibrium of complex formation and decrease extraction efficiency as well as at Bi*"
more than optimum also decrease absorbance and D value according to mass action law and Le chatelier
principle.

Effect of AMIBSHA concentration
Aqueous solutions 10mL in volume contain 40ug Bi*" ion at pH=9 and in presence AMIBSHA at different
concentrations 1x10%-1x10°M and 0.5mL 1% Tritonx-100,heated these solutions in electrostatic water bath at
suitable temperature and time until produce CPL. Complete according to comprehensive procedure detailed and
measure absorbance and D-value the results was as in Figures (9,10).
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Figure(9): extraction efficiency change as afunction Figure(10): D= F[AMIBSHA].
of AMIBSHA concentration.
The results illustrated extraction efficiency increase with complexing agent increase. Because effect to
increase rate of forward reaction and increase complex formation extracted to CPL.

Effect of Tritonx-100

Extracted Bi** in 10 mL aqueous solution by application comprehensive procedure at optimum conditions and in
presence different volume of 1% Tritonx-100 (0.1-1)mL after measurement of absorbance for ethanolic solution
of cloud point layer. And calculate distribution ratio D. the results was as in Figures (11,12).
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Figure (11): relation between ion pair complex Figure(12): Relation between extraction efficiency
extracted and volume of surfactant. and volume of surfactant.

The results demonstrate 0.5mL was the optimum volume of surfactant 1% Tritonx-100 at other
optimum conditions any volume less optimum 0.5mL not enough to extracted ion pair complex formed and
effect to decrease extraction efficiency,as well as any volume more than optimum effect to decline extraction
efficiency also by the effect of increase diffusion of surfactant.

Thermodynamic study

Study the extraction of Bi*‘according to comprehensive procedure at optimum conditions except heating in
electrostatic water bath at different temperature (70-95)°c the results of absorbance measurements and D-value
calculation was as in Figures(13,14).
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Figure(13): The relation between temperature and Figure(14): Effect of temperature on extraction
extraction into CLP. efficiency.

The results show 90°C was the optimum temperature giving higher absorbance for complex extracted
to CPL as well as D-value and the relation was thermodynamically endothermic after calculate extraction
constant K, at each temperature to optimum according to relation below:

o
Ko
[Bi3+][AMIBSHA]
The results giving straight line relation as in Figure(15) so from the slope of this straight line calculate
thermodynamic data of extraction by relations below:
—AH
2.303R
AGex = —RT Lnkex
AGex = Hex — TASex

slope =
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Figure(15) : The relation between temperature and extraction constant.

| AH = 0.1459 KJ.mol’ | AG =-73.786 KJ.mol™" | ASey =203.669 J.mol "k’ |
The small value of enthalpy reflect the very nearly of ion pair each ion together,as well as the high
value of entropy demonstrate the method of extraction is entropic in region.

Effect of heating time
Extracted Bi’‘for 10mL aqueous solutions at optimum values for all parameters except time of heating in
electrostatic water bath 2-25 minutes ,the results was as in figures(16,17):
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Figure(16): relation between complex Figure(17) : D = F(time of heating).

formation extracted and time for heating.

The results show optimum time of heating was 20 min giving higher absorbance and D-value , because
the time of heating indicate to quantity of heating in the solution which is help to produce cloud point layer and
partition the ion pair complex in to CPL . Optimum heating time giving the best quantity of heating and produce
favourable cloud point.But any heating time less than optimum giving quantity of heating not enough to
formation cloud point and complete equilibrium of extraction. But heating time more than optimum value effect
to increase quantity of heating in the solution as well as this increasing effect to increase diffusion of micelles
and decrease cloud point layer formation and equilibrium of extraction then decrease absorbance and D-Value.

Stoichiometry

For study the more probable structure of ion pair complex extracted into CPL. To apply four spectrophotometric
method. Which are: slope analysis method, slope ratio method, mole ratio method, Job method. The results were
as in Figures(18-22).
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Figure(18): slope analysis method.
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Figure(19) : slope ratio method between absorbance Figure(20) : slope ratio method between absorbance

and [AMIBSHA]. and Bi*".
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Figure(21) : Mole ratio method. Figure(22) : Job method.

The results show more probable structure of ion pair complex extracted was (1:1)
[Bi*":AMIBSHAJ*" 2NO5"
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Synergism

Extracted Bi*'from 10mL aqueous solutions at optimum conditions according to comprehensive procedure and
in presence different concentrations of methyl isobutyl ketone (MIBK)or tributyl phosphate (TBP) each on alone,
the result was as in Figures (23-26):
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Figure(23) : Complex extracted change as a

function with [MIBK]increase. Figure(24): D = F(Log[MIBK]).
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Figure(25) : complex extracted change as a function
with [TBP] change.

The results show presence MIBK or TBP effect to enhancement extraction efficiency because the
organic reagent AMIBSHA cannot saturated the coordination shell of Bi** when produce ion pair complex then
all coordination shell position not occupied with organic reagent (complexing agent) occupied with water
molecules and then the complex partitioning to the aqueous solution but when presence MIBK or TBP play to
replace water molecule in coordination shell and increase whenhydrophobility of complex and partitioning into
cloudpointlayer so that increase absorbance and D-value. As well as the results show from the slope there in one
molecule of MIBK or TBP replaced water molecule in complex structure:

[Bi(AMIBSHA)(MIBK)]**;2NO5"
[Bi(AMIBSHA)(TBP)]*";2NO5

Figure(26) : D = F[TBP]

Interferences effect
Extracted Bi’‘ion from 10mL aqueous solution contain 40ug at pH=9 and in presence 1x10* M (AMIBSHA)
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and 0.5mL of 1% Tritonx-100 as well as 0.1M of different interferences cations, after heating the solutions at
90°C for 20 min and determine absorbance of ethanolic solution of CPL after separated and calculate D value
according to comprehensive method. The result was as in Table (2).

Table(2) : Interferences effect.

CPL

Interfere Absorbance D
Cd(NO,).4H,0 0.344 25.66
Hg(NOs), 0.123 2.47
AgNO; 0.189 3.44
Ni(NOs), 0.268 5.66
Pb(NOs), 0.296 12.33
Mg(NOs), 0.776 236

The results show all the metal cations interfere with Bi® ion in extraction method by formation ion pair
complex with organic reagent (AMIBSHA) except magnesium ion not giving any interferences that is mean not
any tendency for Mg%to form complex with (AMIBSHA), as well as Mg(NOs), behave in solution as electrolyte
effect to increase extraction efficiency of Bi*‘ion.

Electrolytes effect

Extracted 40pg Bi*“ion in10mL aqueous solution at pH=9 and 1x10™*M (AMIBSHA), 0.5mL of 1% Tritonx-100
and in presence 0.1M from electrolyte salts, after heating there solutions at 90°C for 20 min., and separated CPL
from aqueous solution and measure the absorbance of ethanolic CPL as well as calculate D value according to
procedure detailed in comprehensive method. The results was as in Table(3):

Table (3) : electrolyte effect.

CPL

Electrolytes Absorbance D

LiNO; 0.828 285
Na NO; 0.800 228
K NO; 0.785 207
NH,; NO; 0.644 177
Mg(NOs3), 0.776 236
Ca(NO;), 0.723 198
AI(NO;), 0.762 203

The results show presence electrolyte slat effect to increase extraction efficiency by the effect of
increase dehydration of Bi*" ion and cloud point layer which is effect to increase complexation and extraction
from the other hand effect of dehydration related to the kind of electrolyte salts , and the result show electrolytes
of the first group elements giving highest effect, and the ion has smallest ionic diameter giving higher effect at
the series Li >Na">K ">NH," because smallest ion has larger hydration shell giving higher dehydration as well
for group two cations.

Calibration curve for spectrophotometric determination:

Extracted Bi’* from 10mL aqueous solution , contain different quantity of Bi’*1—10 ppm at optimum conditions
and after complete the extraction according to comprehensive procedure and separate CPL from aqueous
solution then dissolved CPL in 5SmL ethanol and measure the absorbance at A,,,,=550nm against blank prepared
at the same manner without Bi*"ion. The results giving straight line relationpass through the origin point as in
Figure(27).
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Figure(27) : Calibration curve for spectrophotometric Determination of Bi**in different samples.

References :

1- Shawket k.Jawad and JihanR.Muslim. (Cloud point extraction. Methodology for separation, and Micro
amounts Determination of lead(II) and cadmium(Il) ion). Iraqi Nation Journal of chemistry Vol.47,pp401-
412,2012.

2- Shawket k.Jawad and EbaaA.Azooz. (Cloud point extraction for separation, preconcentration and extraction
of nickel(IT) as chloroanion by use crown ether DB18C6 coupled with spectrophotometric determination).
International Journal for sciences and Technology Vol.9, No.1 ,pp17-23, (2014).

3- Shawket K.Jawadand ebaaA.Azooz .(Anew Approach for separation, extraction and determination of zinc in
different samples using Cloud point extraction Coupled with spectrophotometry). FIRE Journal for sciences and
Technology Vol.3, pp 261-273, (2015).

4- Shawket K.Jawad and Mustafa N.Mohammedsalih. (Cloud point extraction methodology for separation and
extraction platinium(II) as chloro complex anion Coupled with spectrophotometry method for determinationin
different samples). Journal of natural sciences research ,Vol.5 , No.3 ,pp195-201 ,(2015).

5- RayhanehRahnama ,SorourEram and Mohammed Reza.jamali.(Ligandless Rapidly synergistic Cloud point
extraction as an Efficientmethod for the separation and precocentration of trace Amount of lead from food and
water samples). J.Braz.chem.Soc.Vol.25 , No.4, pp 658-664, (2014).

6- CBosch Ojeda, F.sanchez Rojas and JM canopavon.(A greener and sensitive procedure for nickel
determination by Cloud point extraction and UV-VIS spectrophotometry”, Research Journal of pharmaceutical,
Biological and chemical sciences Vol.1, No.4, pp 514-523,(2010).

7- OyaAydmurucu ,zaynepyurtmanEcekokyetimoglu.(Cloud point preconcentration of gold(Ill) and
determination by flameaionic absorption spectrometry).Indian Journal for chemical Technology Vol.20, pp 106-
110, (2013).

8- Yasindaoktariza, okkydwichandraputra ,muhamadinsanu , Amir musadadmiftah(The analytical application of
Cloud point extraction :A single spectrophotometric method for selenium determination in kangkong (Ipomoea
Reptansp)). International Journaal of pharmacy and pharmacentical science Vol.5, Issue.4, pp498-501(2013).

9- ZuhairA.A.khammas and Nooras.mubdir. (Cloud point extraction spectrophotometric method for mutual
determination of Norfloxacin and Iron(Ill) in human serum and drag formulations). chemical science
Transactions Vol.4, No.1, (2015).

10-M.Gheadi ,K.Niknam and M.soylak. (Cloud point extraction and flame ionic absorption spectrophotometric
Determination of lead, cadmium and palladium in some food and Biological samples”,pak.J.Anal.Environ.chem.
Vol.12 , No.1-2, pp42-48 ,(2011)

11-G.V.S —vallinath , K.R. Chandrasekhar , N Devanna. “sensitive derivative spectrophotometric determination
of gold(Ill) using 3,5-dimethyl-4-hydroxybenzaldehyde isonicotinoyl hydrazon (DMHBIH) in presence of
micellar medium”,chem.met.Alloy. Vol.4, pp143-151 ,(2011)

12-Y.A.Ghorbani ,M.H.sororaddin and K.Torkestani.(Cloud point extraction of palladium as chelate with 1-(2-
pyridyl azo)-2-naphthal using Tritonx-114 prior to determination in real samples by ETAAS). Journal of
petroleum science and technology Vol.2 ,No.1, pp 50-54.

13-RakeshB.Throat ,A.S. Burungak and N.B.kadumpatil (2012).(liquid-liquid extraction and separation of
Bismuth(III) with N-n-Hexylaniline),RasayanJ.chem Vol.2, No.1, pp1-8, (2009)

14-S.D.Dhanavate .D.S.Garole and A.D. sawant.(extractive spectrophotometric determination of Bi(IIl) in drugs
and alloy samples by using sodium hexam ethylene imincarbodithioate),J.mater .Environ. Sci Vol.6, No.2, pp
519-523 , (2015)

15-Ali Niazi ,simaHabibi , MajidRamezani.(spectrophotometric determination of Bismuth in water samples by

50



Journal of Natural Sciences Research www.iiste.org
ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online) L'—,i,l
Vol.5, No.7, 2015 “s E

dispersive liquid-liquid Microextraction after Multivariate optimization Based on Box-Behuken),J.chil.chem.Soc.
Vol.58, No.3, pp 1899-1901 ,(2013)

16-Langova — Hnilickova ,M.sommer ,L. (Reaction of gallium and indium with 4-(2-Thiazoly(azo)-
resorcinol), Talanta 16 ,681-690 ,(1969).

17-A.M-Saad and A.M.Ihsan. (Inoranic coordination chemistry),Arabic version,(1988).
18-C.K.Pal,S.Chattopadhyay,C.Sinha,D.Bandyopaadhyayand A.Chakravorty;Polyhedron.,13,999,(1994).

19-F Karipcin and E.Kablcilar ,ActaChim . Slov ,54 ,(2007),242.

20-Marezenko,Z., (Separation and Spectrophotometric determination of elements). Allis Horoodo Limited,
(1986).

51



The IISTE is a pioneer in the Open-Access hosting service and academic event management.
The aim of the firm is Accelerating Global Knowledge Sharing.

More information about the firm can be found on the homepage:
http://www.iiste.org

CALL FOR JOURNAL PAPERS
There are more than 30 peer-reviewed academic journals hosted under the hosting platform.

Prospective authors of journals can find the submission instruction on the following
page: http://www.iiste.org/journals/ All the journals articles are available online to the
readers all over the world without financial, legal, or technical barriers other than those
inseparable from gaining access to the internet itself. Paper version of the journals is also
available upon request of readers and authors.

MORE RESOURCES

Book publication information: http://www.iiste.org/book/

Academic conference: http://www.iiste.org/conference/upcoming-conferences-call-for-paper/

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische Zeitschriftenbibliothek
EZB, Open J-Gate, OCLC WorldCat, Universe Digtial Library , NewJour, Google Scholar

c Je‘ m l\l)l\C(())Ht\l(l\
I'OS

O ULRICHS\WEE  JournalTOCs |

£ 2 ¥ Elektromsche
008 Zeitscnnftendibliothek
( ) ¥/ \ "y
(’C\ | | LR
) A e

oCLC WF [ IBRARY

WorldCat



http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/
http://www.iiste.org/conference/upcoming-conferences-call-for-paper/

