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Abstract

In this research many starting materials were prepared, like methyl

salicylate and salicylic acid hydrazide from which different derivatives

of hydrazones were synthesized-by coupling with' carbonyl compounds

like benzil monoxime and benzil monohydrazone which are prepared

and others like salicylaldehyde and benzoin.

The hydrazones that were synthesized are salicylaldehyde salicylic

acid hydrazone, benzoin salicylic acid hydrazone, benzil

monohydrazone salicylic acid hydrazone and benzil monoxime

salicylic acid hydrazone. These reagents were determined by different

methods, IR spectrophotometric determination, the nitrogen content

method and melting point determination.

These hydrazones act as ligands for determination of some metal

ions by making different coloured complexes that were prepared for

eight hydrazones with eight metal ions U(Vl), Fe(II), Fe(III), Co(II),

V(II),Mo(VI), Ni(II)and Cu(II). These complexes were determined by

ultraviolet and. visible spectrophotometer (UV/VIS) to detect their

absorbance and wavelengths (X max).

The two hydrazones salicylaldehyde salicylic acid- hydrazone and

benzoin salicylic acid hydrazone, were selected for determination of

five metal ions (Fe(II), Fe(III), U(VI), Ni(II)and Cu(II)), using two

micelles sodium n-dodecyl sulphate and pyredinium hexa decyl

bromide mono hydrate. Their absorbance and wavelengths were

detected using UV/VIS spectrophotometer.





Introduction

1.1. Hydra/ones

1.1.1 CCharacteristics of Mydrazoncs: -

I lydra/ones is a group of compounds characterized by the grouping:-

)C = N - - N ; " ' I , and related to sniffs bases'2'

Compounds whose molecules contain the hydrazone grouping belong

to the class of azomethines and are distinguished from other members of

this class (imines, oximes, etc) by the presence of two interlinked nitrogen

atoms'2'.

The triatomic hydrazone group is characteristic of a large number of

organic compounds of the type v
x C = N - N\ II

X / VY

Where R. R\ X, and Y can vary widely'2'.

The term hydrazones is used as a general name for compounds having

the structure II, when RK - Y = H they are called unsubstituted hydrazones,

when R = alk (Ar, Az) and Y = H, they ar€;called alkyl (Aryl, acyl)

hydia/.one, etc, and also with X = H we have an aldehyde hydrazone and

with X - alk, Ar, Az we have-a ketone hydrazone and so on(2). That means,

hydrazones are usually named after the carbonyl compounds from which

they are derivalived , as benzaldehydc and phenyl hydrazine which give

ben/aldehyde phenyl hydrazone'21.

Hie more complex.-J hydrazones as bishydra/ones of a- dikelones are

commonly called ozazones (i). Halogeno hydrazones are often termed

halogeno hydrazides or hydrazones of acid halides(<).

Furthermore, Rx and Y in structure II may together constitute the

residue of a carbonyl compound in which case they form azines.



The nomenclature commonly used in the literature is often not in

accord with TUPAC rules (3).

1.1.2 Synthesis of Hydrazones: -

Hydrazones in general are prepared by refluxing the stoichiometric

amounts of the hydrazine and aldehyde or ketone dissolved in a suitable

solventll). The compound usually crystalline out on cooling.

Beside monohyclrazones, also there are dihydrazones derived from

condensation of dihydrazines.and. their derivatives with aldehydes and

ketonesO).

The dihydrazones derived from condensation of

o - hydroxyaromatic aldehydes, ketones and acyl, aroyl and pyridoyl

dihydrazones, are versatile polyfunctional ligands possessing as many as

eight and nine binding sites(5).

1.1.3 The Physical and Chemical Properties of Hydrazones: -

The Physical and chemical properties of hydrazones have been

investigated extensively due to their chelating and pharmacological

activity, analytical applications and physical properties(7).

Unsubstituted hydrazones, alkyl hydrazones, and certain aryl

hydrazones and azines of simple aliphatic aldehydes and ketones are

colourless or very slightly coloured, liquids and possessing .1 characteristic

odour^.The boiling point rises with increase in the molecular weight of the

substitunets(2).

Alkyl hydrazones having a branched carbon chain possess lower

boiling points than their analogues having a straight chain(2).



The phenylhydrazones of aromatic and heterocyclic aldehydes and

ketones are solids, mostly slightly coloured. Several aryl hydrazones

especially the 4-nitro and 2,4-dinitro derivatives have a well developed

crystal structure and sharp melting points, so that they are convenient for

identifying carbonyl compounds. Carbazones, semicarbazones, and

thiosemicarbazones, and sometimes azines are used for this purpose as

well.

Unsubstituted hydrazones, alkyl hydrazones and certain aryl

hydrazones, and azines are bases forming salts with acids.

Increase in the electron-acceptor character of R'and Y in

R /
Y

V C = N - N \ is accompanied by afall in basic
A / XY

strength,

/j-nitrophenylhydrazones being acidic substances. 2,4-dinitrophenyl

hydrazones are weak acids, in which the value of pka varies with the nature

ofk and X(2).

The relative basicity of hydrazones is probably of some significance in

the acid-catalyzed conversion of hydrazones to azines since the reaction

proceeds with increasing difficulty as one compares dialky, alkaryl and

diaryl ketone hydrazones. Also it was shown that the base dependent

reaction involves the formation of the hydrazone anion, and while it is

experimentally difficult to determine the relative acidity of various

hydrazones it is to be excepted that the relative acidities are inversely

related to the basicities studies(8)

Since hydrazones tend to hydrolyze rather readily under acidic

conditions a lot of the work reported was performed using as essentially

anhydrous methanol medium<8).



Hydrazones are also used as plasticizers, stabilizers for polymers,

polymerization initiators, antioxidations, etc.

1.1.4 Analytical Applications: -

Hydrazones have interesting ligational properties due to the presence

of several potential coordination sites (10). Also hydrazones have attracted

much attention as analytical reagents, their applications as photometric

and fluorimetric analytical reagents for the determination of metal ions,

have been reviewed00.

The formation of a highly fluorescent chelate through the combination

of a metal ion and an organic ligand has often proved to be sensitive and

specific method for the determination of metal ions particularly those

which are difficult to measure by atomic absorption spectroscopy

(AAS) (mi ) .

Atomic absorption spectroscopy (AAS) is often used for the

determination of Cu (n) in various rock samples. Rock samples are very

complex in nature and difficult to analyze for trace metals because of large

matrix effect. The metal ions that interfere in the direct AAS determination

of Cu (II) can be removed by solvent extraction through complexation with

different chelating agents such as some hydrazones like bis (thiophene-2-

aldehydo) thiocarbohydrazone (BTATCH)(H).

Organic reagents containing the atomic armngement-CO-NH-N CH?

namely aroyl hydrazones have been widely used for the

spectrophotometric determination of metal ions because of their great

complexing capability to form coloured complexes with transition metal

ions(H).



However, a search of the relevant literature revealed that aroyl

hydra/ones had not been widely applied to spectrofliiorimetric analysis.

The ability of these-reagents to undergo conformational transformations in

the reaction between their ionized particles and metallic ions leads to the

formal ion of complexes with co-planar structure. This allows the formation

of rigid structures that facilitate the fluorescent emission from the complex
11 ' Some ai yl hydra/ones are synthesized and the relationship between the

fluorescence and structure of the chelates formed with Ga, Al, Sc, and Zr

arc studied (1S).

()
II

I hese studies showed that the C-NH2 group has a relevant

participation in the formation of fluorogenic-chelales. On the other hand,

ihc possibility of keto-enolic tautomerism, which increases the conjugation

of the molecule in the enolic form, and also the ability to coordinate

with metal ions, contributes greatly to the production of fluorescent

phenomena with the coordination process"5'.

Bis-aroyl hydrazones have also been used as analytical reagents,

particularly those derived from oxalyldilydrazones(16).

The spectrophotometric and fluorimetric properties of the bis-

(4-1 lydroxybenzoyl hydrazone) derivatives ofglyoxal, methylglyoxal and

dimethylglyoxal have been studied. The glyoxal derivative has been used

for colourimelric determination of Ca(II) and Cd(II). But bis

(2-hydroxybenzoyl hydrazone) and bis (5-bromo-2-hydroxybenzoyl

hydrazone) oi' dimethyl glyoxal have been used for gravimetric

determination of Zn (II)(K>).

1,2-cyclohexanedione bis-benzoyl hydrazone (CHBBH) is used for

colorimetric determination of Ti (IV) in siliceous materials(16).



Also various substituted hydrnzones have been examined as

photometric reagents for metals, specially the divalent transition

mclals'"". Functioning as terdentate ligands forming cationic complexes

with many metals, which can lose the imino hydrogen in each ligand in less

acid or alkaline solution to give uncharged complexes extractable into

organic solvents07'.

Several N-N bonded epoxy resins forming bis-carbono and bis-

\W<L .thiocarbono hydrazones were prepared to^iised[as binders for powder

propellant composition. New series of epoxy resins based on N-N aliphatic

tlicarboxyl bis (hydrazones) has been synthesized and used as energetic

binders for solid propellants(f>).

Many nitrogen-heterocycle hydrazones derived from 2-hydrazino-

pyndine and 2-hydarzinoquinoline have been prepared and explored for

their potential as analytical reagents, and few helerocyclic hydrazones

derived from 1-hydrazinophthalazine have been prepared. These

compounds were applied to extractive spectrophotometric determination of

palladium and others for determination of Ni (II) because these compounds

have an N-CH-NH-N group which is capable of forming a five

membered chelate ring <ln. The second array amine proton in this grouping

has been shown to "be quite labile when the ligand undergoes coordination

wiih metal ions. The complexes formed on elimination of this proton are

intensely coloured and are amenable to analytical application1'0.

A variety of hydrazones have been prepared from 2-yridylhydrazine-

pyridine-2-carboxaldehyde and related compounds for possible use as

complexation reagents. Many of these possess the ferroin chromophoric



I
C- N -

group:- . N- N = ('-('- R 111 some closely resemble 2,2-bipyridyl

h1 \\
acting as bidentate ligands and forming coloured complexes in reactions

with Fe (II) , Co(II), and Ni (II)(18). Hydrazones with terdentate chelating

ability have also been synthesized and studied. And especially noteworthy

feature of these is that they form much more intensely coloured Ni (II) and

Co (11) chelates than do any other of the ferroin type chromogens(If<).

Even more striking and unexpected is the discovery that certain of the

terdentate hydrazone derivatives will form highly coloured Zn (II) chelates,

however sensitive methods have been developed utilizing these terdentate

hydrazones for the determination of trace amounts of other metals.(18)

Mono and bis-hydrazones, bpnzildi-2-pyridylhydrazone, 2,2-pyridil

mono2-pyridyl-hydrazone, and 2,2-pyridil-di-2-Pyridylhydrazone, are

prepared and an interesting aspect of some of the compounds is that in

addition to a ferroin group, they also possess a carbonyl oxygen atom that

is potentially capable of serving as a donor in concert with an imine-

nitrogen atom to form a five membered chlelare ring in this particular

regard the compounds are very similar to the 2-diketone mono pyridyl

hydrazone, except that the latter compounds do not possess ferrion

groups'"0.

Compounds capable of behaving as tridentate chelating agents,

considering the donor atoms involved and the steric restrictions imposed

can be selective in their reactions with metals ions, such ligands show

significant possibilities as analytical reagents. The preparation of a number

of substituted hydrazones as pyridine- 2-aldehyde-2-pyridyl hydrazone

(PAPI-1Y) and pyridine-2-aldehyde-2-quinolyl hydrazone (PAQH) have

been described and extensively investigated as terdentate chelating agents



111 both acidic and alkaline solutions, in acid solution they react with many

metals to form mono or bis complexes which are cationic, thus reaction

with a bivalent metal M+2 produces the complexes M(HL)+2 or M(HL)2
+2

where ML represents the protonated form of the ligand. If the solution is

made' alkine the hydrogen atom attached to (N-ll) is lost from the

molecule0"20*.

One substituted hydrazo.ne. of which only limited use has been

prepared is 2,2-pyridil bis(2-quinolylhydrazone) (PBQH). The

spccliopholometric determination of Co (II) and Pd (11) have been reported,

the ligand reacts with transition metal ions, including Zn (II) and Cd (ll)to

form intensely coloured complexes in 80% ethanoj-water solutions buffered

to pi I 8. The molar absorptivities are high, which makes PBQH sensitive

reagent for transition metals. The wavelengths of maximum absorption for

the complexes are near one another, making PBQH non-selective for

determination of Zn (II) and Cd (1I)(I<J). Lack of selectivity is a common

characteristic of substituted hydrazones ligands, and necessitates prior

separations in analytical use. PBQ11 also forms fluorescent complexes with

/n (II) and Cd (II). The Cd complex requiring a higher pi I for fluorescence

to occur. Hence small amounts of C\\ have only a small effect on the

lluorescence of the zinc complex, but small amounts of zinc interfere

considerably with the lluorescence of the cadmium complex. An anion-

exchange procedure is useful for the preliminary separation'2".

Also guanyl hydrazones have been studied as analytical reagents and

have a similar structure to thiosemicarbazones. The great affinity of sulphur

for coordination of metal ions posses a serious hindrance in the use of

thiosemicarbazones as analytical reagents since it makes selective methods

difficult to establish. The replacement of the sulphur atom of the

ihiosemicarbazones by the imine group of the guanyl hydrazones can



increase the selectivity. The reactivity of schiffs bases is also dependent

however, on the structural characteristics of the aldehyde or ketone, which

is condensed with the amine(22). Although hydrazones have been widely

used as reagents for the spectrophotometric determination of various

transition metal ions mainly Fe (II), Co (II), Ni dl), and Pd (II), but few

gave colour reactions with mercury ions I Igdl), an exception being

ben/yl-2-pyridyl ketone-2-quinolyl hydrazone (BPKQH). Many highly

sensiiive analytical methods for mercury have been developed(23).

Spectrophotometry can be made sufficiently sensitive for

environmental trace analysis by use of the derivative technique, which is

based on the observation that for Gaussian and Lorentzian bands the

amplitude number (Dn) of the nth derivative of the absorbance (A) with

respect lo wavelength (X) (Dn - d" A/dnA.) is inversely related to the

original band width, (W, Dn a l/w)in>.

Advantage can be taken of this fact to enhance sensitivity in the

determination of compounds characterized by a narrow absorption

spectrum, such as that of the BPKQH-Hg (II) complex(2<).

The La (II), Ce (III), Pt (II), Nd (II), Sr (II), Fu (II) and Ga (III)

complexes of 2,6-diacetyl pyridine dihydrazone ligand with chlorides,

peichlorates and nitrates as counter ions have been prepared(24).

The reactivity of the uranyl ion UO2 (II), with quinquedentate

chelating hydrazone derivatives has been studied and these studies have

shown that bis(arylhydrazones) of 2,6-diactylpyridine form stable chelates

wiih UO> (II), which have four 5-membered rings. 2,6-diacetyl pyridine

bis M-methoxy benzoyl hydrazone) (H2dapmb) forms UO2 (H2 dapmb )



NCh and U02 (H2 dapmb ) (NO.O 2, these can be deprotonated to form UO2

(dnpmb). Mn (II), Co (11), Ni (II), Cu (II), and Zn (II), derivatives of 2,6-

diacetylpyridine-bis-(benzoylhydrazone) (Fhdapb) have been prepared and

their structures were verified by x-ray and spectroscopic studies{24).

Two hydrazones, 2,6-diacetylpyridine bis (furoyl hydrazone) (H2

clapO and 2,6-diacetylpyridine bis (pyridyl hydrazone) (H2 dapp) which

form more water-soluble complexes with metal ions, have been prepared

and characterized and shown to be useful for the spectrophotometric

determination of uranium ion U(VI) and for it s concentration by sorption

of the hydrazone chelate on small resin column(2:>).

Another hydrazone as salicylaldehyde guanyl hydrazone (SAG) is

employed for the first time in kinetic system, based on its oxidation by

hydrogen peroxide, catalyzed by Mn (II). Mn (II) reacts with SAG in basic

medium to give a yellow complex, which is probable on Mn (11) complex

because the colour is slow to appear and the reaction is not observed when

SAG and Mn (II) solutions are mixed under an atmosphere of nitrogen. The

rate of complex formation is increased by the addition of H2O2, but a new

reaction is observed. SAG undergoes oxidation by H2O2 catalyzed by Mn

(11), producing a red colour. This reaction is suitable for spectrophotometric

kinetic determination of trace amount of Mn(Il) in which the rate of change

of absorbance at 505 nm is measured. This method has been applied to the

determination of Mn (II) in natural water, portland cement, basic slag,

lincolnshire iron ore and lead concentrates(26).

The increasing use of gallium compounds in the electronics industry

and their antitumor activity are reasons for needing sensitive analytical

methods for determination of gallium, Ga (III), based on the formation of

the fluorescent chelate with N- oxalylamine salicylaldehyde hydrazone,

(OSH). OSll.Ga (111) complex is proposed and the complex has excitation



and emission maximum at 395 nm and 475 nm, respectively. The detection

limit is 3 ng/ml and Ga (III) can be determined up to 277 ng/ml. The

method has been applied to the determination of gallium in a nickel alloy,

and AI(IIl) Extraction with n-butyl acetate from 6M IICI medium has been

used to separate Ga (III) from the interfering elements in the alloys(27).

The chromatographic properties of silica immobilized

2-pyridmecarboxyaldehyde phenyl hydrazone as stationary phase for

separation of aqueous metal ion mixtures containing various combinations

of Mn (II), Fe (II), Cd (II), Zn (II). Co (II), Pb (II), and Ca (II) are described.

Separations were achieved in many cases by using mobile phases

containing chloride or perchlorate anions, at moderate How-rates.

Quantitative chromatographic analysis was possible for a variety of sample

types over a wide range of metal-ion concentrations (2S2')).

1.1.5 Biological activity: -

There is growing interest in the chemistry of hydrazides and

hydra/ones owing to their biological activity"0'.

Various hydrazone ligands possess strong bactericidal, herbicidal,

inseciicidal and fungicidal properties0" U). Also many of the physiologically

active compounds find application in the treatment of several diseases such

as tuberculosis, leprosy and mental disorder.

On the other hand, aroylhyclrazones are reported to possess

luberculoslaic activity. This is attributed to the formation of stable chelates

with transition metals present in the cell'12 Ul). Thus many vital enzymatic

reactions catalyzed by these transition metals can not lake place (:n).

1 iydrazones also act as rodenticides and plant growth regulators, and they
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show • spasmolytic activity, hypotensive action and activity against

leukemia, sarcomas and other malignant neoplansms(3l).

Aroylhydrazine and many other hydrazine derivatives have been

reported to inhibit many reactions catalyzed by pyridoxal 5-phosphate as

coenzyme. The amino-oxides enzyme requires such a coenzyme besides

copper ion, Cu (TI) for, catalytic activity. The inhibition of monoamine

oxidase will cause arise in the level of catecholamines and sertonine in

certain regions of the central nervous system02}. Many substituted acid

hydrazides have been used for the treatment psychotic and psychoneurotic

conditions in which depression is the chief symptom (33).

The replacement of the aryl group in the penicillin and

cephalosporines by the ferrocenyl moiety improves their antibiotic activity

and the ferrocene has lower toxicity than the aryls. The ferrocenyl aroyl

hydrazpne are also used as analytical and metal extracting specific reagents

and it's structure is shown in Fig I.(36).

Fe

Fig.l

The ferrocenyl aroyl hydrazone



1.2 Micelles in Analytical Chemistry

1.2.1 Characteristics of micelles: -

Micelles are organic molecular aggregates occurring in colloidal

solutions,'long chains of individual structural units of micelle chemically

joined one another and laid side by side.-, to form bundles(T7).

There are two types of micelles, ionic (cationic and anionic) and

nonioniCj* the example of anionic micelle is sodium n-dodecyl sulphate,

(sodium lauryl sulphate) which has structure : CH3 (CH2) n O SO3 Na (38)

/\n. example of cationic micelle is pyridinium-hexa decyl bromide

(pyridinium cetyl. bromide) monohydrate, and its structure is shown in Fig,

Br'.H2O
CH2(CH2)14CH,

Fig.2

A nonionic micelles like Triton x-100 (disodium 1,2-

dihydroxybenzene- 3,5- disulfonate (4())

Micelles can be the salt of any long chain acid, because it gives ions

that are largely hydrocarbon modified by a charged group at one end as it

shown in Fig 3. When they are placed in water, these ions do not really

dissolve because hydrocarbons are insoluble in polar solvents, then

micelles are formed in which the hydrocarbon parts of the salt (ions) cluster

together as it shown schematically in Fig 4. the negative charges at the

surface of the micelle are dissolved in the water as they are hydrophilic,

the hydrocarbon chains in the interior are dissolved in each other as they

are hydrophobic, Fig 4{A])



X-ray investigations of micelle suspensions show that at low

concentrations the micelles are approximately spherical, with a diameter of

about 5nm m ' . That means when the hydrophobic portion (nonpolar) of the

amphiphile is a hydrocarbon chain, the micelles will consist of a

hydrocarbon core, with polar groups at the surface serving to maintain

solubility in water as it shown in Fig 4.

Micelles can be small spheres or ellipsoids, or long cylinders, or they

can be in form of bilayers, that is two parallel layers of amphiphile

molecules with the polar groups facing out.^^

The hydrocarbon chains in such micelles are generally regarded as

disordered, so that the hydrophobic core is in effect a small volume of

liquid hydrocarbon, differing from large volume of liquid hydrocarbon only

by the restrictive influence of the close proximity of all parts of the liquid

to ihe surface, as a result of which, for example, parts of hydrocarbon chain

closest to the polar groups are constrained to be more or less perpendicular

to ihe surface. N2 '

1.2.2 Critical Micelle Concentration (CMC): -

Al extremely low concentrations of micelles true crystalloid solutions

arc formed, but owing to the sharp conset of aggregation for a micelle

containing many molecules, there is a fairly distinct concentration above

which the solutions are almost entirely colloidal. This point is known as the

critical micelle concentration (CMC). At this point many properties of the

solution, such as conductivity, freezing point (F.P) surface tension, etc.

•Jiow a change. Micelle formation is strongly favoured by addition of salts,

since electrolytes reduce repulsion between ionized particles.

s

N



Solution containing soap micelles exhibit the phenomenon of

solubilization^ this is ability to dissolve appreciable quantities of substances

which are practically insoluble in pure water such as hydrocarbons,

azobenzene (41). The effect of the temperature on the (CM.C) of ionic or

zwetterionic micelles is small and close to zero at 25C° for all micelles that

have been investigated. For nonionic micelles the enthalpy of micellization

is positive. In all cases therefore "the driving force for micelle formation is a

positive entropy change.(l2)

Thus the structure and properties of micellar aggregates are found to

be the consequences of Langmuir's principle of differential solubility,

according to which hydrocarbons are sequestered into a core devoid of

water surrounded by the polar heads, the principle that steric forces

predominantly determine the structures of condensed phases and the

statistical mechanical principle that degrees of freedom of equal energy (in

this case of the intramolecular chain configurations) are of equal

likelihood.^

1.2.3 Utility of micelles in analytical chemistry: -

The utility of micelles in analytical chemistry has grown since the

initial review of the area in 1976(44). They have been used in almost every

avenue of analysis with demonstrated advantages.

These advantages result either from micellar catalysis of analytically

important reactions or micellar inhibition of deterious effect such as

linorescence quenching and phosphorescence quenching. Other areas of

demonstrated benefit include titrimetric analyses, spectral analyses of many

types, electrochemical analysis by selective ion masking, traditional

separations through both enhanced detection capabilities and unique

15



selectivities, and generic separations of neutrals by micellar electrokinelic

chromatography (MECC){ \

Even highly instrumented methods of analysis can benefit from the

use of micelles in Raman for removal of interfering molecular

luminescence by the same route used for micelle stabilized room

temperature phosphorescence (44).

Micelles have found utility as organized media for a variety of

electrochemical research efforts, including mimetic membranes for redox

studies, energy storage, and electrocatalysis, electrochemical measurements

are being used to estimate micelle size as derived from diffusion

coefficients of solubilized probe molecules. Yet their use in analytical

measurements has hardly exceeded the traditional addition of surfactant to

polarographic media for maximum suppression.(42)

The utility of micelles in spectroscopic measurements is derived from

several possible effects upon the system of interest. The well-documented

effects of micellar systems upon acid-base chemistry of even slightly

associated molecules can enhance the analytical quality of a colorimetric

method. In the field of metal ion complexation, much work has been

carried out which suggests that the surfactants take part in the formation of

a ternary complex with concomitant shifts in the wavelength of absorption.

Finally, as always, the ability of the micellar system to solubilize slightly

insoluble or even very insoluble complexes and ligands has been used to

enhance the analytical merit of given methods. Also a growing application

of micelles in analytical chemistry involves the beneficial alteration of

metal ion-ligand complex spectral properties via surfactant association. The

addition of micelles to these chelates can affect both the wavelength of

choice and increase the absorbance (fluorescence) of the resulting species

over that of the normal binary complex.

16



Bolh atomic absorption and emission have been earned out in micelle

solutions with some advantages. Micelles have also been cited as useful in

Raman Spectroscopy for the same reasons they are useful in

phosphorescence, that is unwanted fluorescence can be quenched via the

use of heavy atoms or other micelle-catalyzed quenching reactions. Thus

analyle-generated fluorescence is removed from the Raman emissions,

providing an enhanced spectrum. Furthermore, insoluble materials can be

accessed in an aqueous medium using micelles.

Micelles become (he vehicle rather than the subject with respect to

the analytical utility oC fluorescent methods. These microheterogenous

systems present several advantages over conventional homogeneous

solution-techniques including increased sensitivity, reduced interference,

and enhanced experimental convenience.

Finally, it can be said that the effects of micelles have been shown to

be useful in many analyses, chromatography, fluorescence,

phosphorescence, chemiluminescence, analytical separations, analytical

extraction, and other speclroscopic methods because micelles are less toxic

than most organic media and can provide selectivity. ' " IV|



CHf COO

-lydrocarbon part of micelle (ion)

Fig.4

The hydrocarbon parts of micelles Cluster together in polar solvents
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Fig.5

Long chain of micelle
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Fig.6

Micelles in nonpolar solvents

An example of two-tailed surfactants
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2. Experimental

2.1. Instruments:-

1- Melting point apparatus.

2- Perkin Elmer UV/V1S Speclrophotometei model 550.'

3- Perk in Elmer IR Spectrophotonieter model 1330.

2.2. Chemicals:-

All reagents were Analytical Grade. The water used was distilled

deionized.

Salicylic acid, absolute melhanol, absolute elhanol, hydra/ine

hydrate 98%. sulphuric acid 98%. sodium bicarbonate, anhydrous

magnesium sulphate, salicylaldehyde. benzoin, benzil. hydroxylamine

hydrochlonde, ammonium chloride, hydrochloric acid 36%, sodium

hydroxide, benzene, N-N-dimethylformamide (DMF), sodium n-dodecyl

sulphate, n-hexadecyl pyridinium bromide, manganese dioxide,

potassium sulphate, antidumping granules.

2.3. Synthesis of reagents: -

2.3.1. Synthesis of methyl salieylate: -

In 500 ml round bottomed llask. was placed 28 g (0.2 mol) snlics lie

aeid. 64 g (81 ml, 2.9 mol) of absolute methanol. and 8 ml of concentrated

sulphuric acid. The mixture was refluxed for 5 hrs. Then the excess of

methanol was distilled off on a water-bath, and cooled. The residue was

poured into 250 ml of water in a separatory funnel. After shaking for I 5

minutes were allowed to stand. The lower layer of ester was run off and

the aqueous layer was discarded. The ester was washed successively with
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25 ml of water and concentrated sodium bicarbonate solution, until all the

free acid was removed. The product was dried over 5 g of anhydrous

magnesium sulphate in small conical flask overnight. The ester was

filtered through a fluted filter paper into a small distilling flask and was

distilled using an air condenser on water bath. The pure methyl salicylate

(a colourless oil of wintergreen) is collected at 221-224°, the yield was

25g, 83%(45>.

o

C-OCH-

H SO
2 4 OH + H O

salicylic acid methanol methyl salicylate

Fig.7

2.3.2. Synthesis of salicylic acid hydrazide (SAH): -

In 250 ml three necked round bottomed flask was placed 1.4 g

(0 01 mol) of methyl salicylate and fitted with a short reflux condenser.

1 ml of hydrazine hydrate was added drop wise through a separatory

funnel, and the mixture was heated gently under reflux for (15 min). 15ml

of absolute ethanol was added through the condenser that to produce a

clear solution, and further refluxed for 2 hrs. The product was poured into

flask containing 250 ml distilled water, and cooled. The crystals of

salicylic acid hydrazide was filtered off and recrystalized from ethanol

and water. The mp 250C° (lit 250C°), yield 1.5 g (75%)(46).

NH-NH.H O
2 2 2 CH OH

3

methyl salicylate hydrazine hydrate

Fig.8

salicylic acid hydrazide
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2.3.2.1. Identification of S.A.H: -

I. I lie IR spectra:

The IR spectra of salicylic acid hydrazide (S.A.H) was recorded on

infrared spectrophotometer, The spectra was measured at room

temperature, with the salicylic acid hydrazide dispersed in KBr disk

pellets. The IR spectra of S.A.H. showed the characteristic band of NM at

3200 cm"1 and C = O band at 1650 cm"1.

II. Determination of nitrogen contents: -

About 0.5 g of the reagent were taken in a kjeldal flask and digested

with 10 ml of concentrated sulphuric acid, 3.5 g of potassium sulphate

and 0.2 g of manganese dioxide were added to the mixture. The mixture

was then heated until the organic matter was destroyed and the solution

became clear. The contents were cooled and transferred quantitatively

into distillation apparatus, few antipumping granules were added, the end

of the condenser was just dipped into a flask containing 100 ml of 0.1 M

hydrochloric acid. Excess sodium hydroxide was then added, and the

mixture was heated to boiling. The distillation was continued until all the

ammonia gas was absorbed by the acid (15 min).

The excess acid was titrated against standard 0.1M sodium

hydroxide solution, using phenolphthalein (ph-ph) as indicator{41).

%N = KVxM)H c l-(VxM) f t l a d H)xl.4
weight of sample

Calculation of N%: -

((100x0.1)-(36x0.1)}xl.4 =

0.5 '



Table 1. Nitrogen contents ofS.A.H.

The reagent

Salicylic acid

hydrazide

Weight

of sample

0.5g

volume of

NaOH

36ml

Theoretical

N%

18.42%

('a/culalcd .

N%

17.92%

2.3.3. Synthesis of a-bcnzil monoxime: -

The a-benzil monoxime was prepared by two methods. In the first one a

suspension of benzil (2.00 g 0.009 mol) is dissolved iii 7.00 ml alcohol,

obtained solution, was cooled to 10° and treated below 15C° with

alternate small quantities of sodium hydroxide (lOOg in 100 ml of water)

and hydroxylamine hydrochloride (60 g in 100 ml of water). After being

kept for 24 hrs at room temperature, the excess quantity of benzil was

removed, and the oxime was precipitated with concentrated HC1 or

saturated NH4CI solution. The washed and dried precipitate was

crystallized from benzene, which gave a much better separation of the ct-

and P-.benzil monoximes than the 30% alcohol. Yield 59%, mp = 137C°,

(lit yield 68%, mp = 137CT8).

In the second one, 500 ml round bottomed flask was placed 4,1 g

(0.019 mol) of pure benzil, to a thin paste with a little alcohol, and

a concentrated aqueous solution of 0.875 g of hydroxylamine

hydrochloride was added and the mixture was cooled to 5C° and 1.5 g

NaOH in 20% aqueous solution was added drop wise with rapid

mechanical steering and the temperature was kept at 0C°. After 90

minutes the mixture was diluted with water and filtered off. The small

quantity of unchanged benzil was removed on a sintered glass funnel. The

filtrate was just acidified with glacial acidic acid and was allowed to

stand, for 30 min. The crude pinkish a-benzil monoxime was filtered off
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and it was recrystalized from aqueous alcohol and benzene, (mp = I37C°)

lit. 137C°. yield (3.7 g, 84%)(46).

O N OH

J'—U
o

benzil

NaOH
+ H NOH . HCL > 0 0
hydroxylamine hydrochloride a-benzilmonoxime

Fig.9

2.3.3.1. Identification of a-benzilmonoxime: -

I. The JR spectra of a-benzilmonoxime showed the characteristic band

of C = N at 1600 cm"1 and C = O band at 1720 cm'1.

II. Determination of the nitrogen contents:- was carried as in 2.3.2. II

using 0.5 g of a-benzihnonoxime:-

calculation N%

{(100x0.1)-(0.1x66)} x 1.4

0.5
9.5%

Table 2. Nitrogen Contents of a-Benzilmonoxime

The reagent

a-Benzil-

monoxime

Weight

oj sample

Q-5g

volume of

NaOH

66ml

'theoretical

N%

9. 79%

Calculated

N%

9.5%

2.3.4. Synthesis of bcnzil monohydrazone: -

2 g. (0.008 mol) benzil was dissolved in dry ethanol (10 ml), and was

placed in 250ml round bottomed flask. 1.0 ml hydrazine hydrate was

added drop wise. The mixture was then heated under reflux for (4 hrs) on

water-bath.
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The greenish-yellow solution was filtered off and cooled to give

yellow crystalline product. Recrystallization from ethanol gave 1.8 g,

(80%). nip 150C°, (lit 150-153C0)(5()).

O

c c
O

// O N -NH

"OJ ( O j + N H
:-

N H
2-H

:°
Benzil Hydrazine hydrate

Fig. 10

Benzil monohydrazone

2.3.4.1. Identification of benzil monohydrazone.

I. The 1R spectra of benzil mono hydrazone showed the characteristic

band of C = O at 1675cm"1 and C = N band at 1590cm"1.

II. Determination of the nitrogen contents:-

was carried as in 2.4.2. II using 0.5 g of benzil monohydrazone:-

Theoretical N% = 28 / 225 x 100 = 12.5%.--

calculation N%

{(100A-0.1)-(57JC0.1)} JC 1.4

0.5

Table 3. Nitrogen contents ofB.M.H.

12.04%

The reagent

lienzil-

monohydrazone

Weight

of sample

0-5g

Volume of

NaOH

57 ml

Theoretical

N%

12.5%

('alculaletl

N%

12.04%

2.3.5. Synthesis of salicylaldehyde-salicylic acid liydrazone

S.S.H:-

ln 250 ml round bottomed flask was placed 1.52 g (0.01 mol)

salicylic acid hydrazide dissolved in 20 ml of absolute ethanol, and 1.22g

$(0.01 mol) salicylaldehyde was added. The mixture was then refluxed for
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about 30 min on a water bath. The pale yellow solution was filtered off

and cooled to give pale-yellow crystalline compound. It was recryslalized

from ethanol(5l). mp 179C° (lit 179C°) yield 2.4 g, 88.8%.

o
C - NH NH

OH OH
EthOH

salicylaldehyde

O

C - NH-N=CH

OH OH

Salicylaldehyde salicylic-

acid hydrazone (S.S.H)

salicylic acid-

liydrazide

Fig. II

2.3.5.1. Identification of S.S.H.

I. The 1R spectra of S.S.H. showed the characteristic band of C = O at

1675cm''and C = N band at 1590cm"1 and N-H band at 3400cm"1

II. Determination of the nitrogen contents: -

was carried as in 2.3.2. II using 0.5 g of S.S.H: -

Theoretical N% = 28/256 x 100 = 10.937%

calculation N%=

{(100x0.1) - ( 6 1 x 0 . 1 ) } x l . 4

0.5

Table 4. Nitrogen contents oj S.S.H.

10.92%

The reagent

S.S.H

Weight

of sample

volume of

NaOH

61ml

7 'heorelical N%

10.937%

Practical

A/%

10.92%
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2.3.6. Synthesis of benzil moiiohydrazone salicylic acid

hydrazonc B.H.S.M: -

In 500 ml round bottomed flask was placed 1.12 g (0.005 mol) benzil

monohydrazone dissolved in absolute ethanol (20 ml), 0.76 g (0.005 mol)

salicylic acid hydrazide was added. The mixture was heated under reflux

for about 4 hrs on water bath. The yellowish-green solution was filtered

off and cooled to give yellowish-green macrocrystalline product. On

recrystalized from ethanol, yielded 1.36 g, 76%, mp 269 (lit 267)(:>2).

o
//

N-NH

benzil monohydrazone salicylic acid hydrazide benzil monohydrazone-

salicylic acid hydrazone

Fig.12

2.3.6.1. Identification of B.H.S.H.: -

I. IR spectra of B.H.S.H. showed characteristic band of C = O at 1675

cm"1, NH band at 3400 cm"1 and two C = N bands at 1625 cm'and

1590 cm"1.

II. Determination of the nitrogen contents: -

Determination of the nitrogen contents was carried as in 2.3.2. II

using 0.5g of (B.H.S.H) benzilmonohydrazone salicylic hydrazone.

Theoretical N% = 56/358 x 100 = 15.640%

calculation: -

{(100x0.1)-(45x0.1)} x 1.4

0.5
15.4%
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Table 5. Nitrogen contents of B.U.S.II

The reagent

11 U.S. II

Weight

of sample

0.5

volume of

NaOII

45ml

Theoretical

N%

15.64%

(\ilculalecl

N%

15.4%

2.3.7. Synthesis of benzil monoxime salicylic acid hydrazone

B.M.S.H.: -

1.125 g (0.005 mol) of benzilmonoxime was dissolved in 10 ml of

absolute ethanol and placed into 250 ml round bottomed flask. 0.76 g

(0.005 mol) of salicylic acid hydrazide dissolved in 10 ml ethanol, was

added. And the mixture was heated under reflux for about 3 his on a

water bath. The yellow solution was filtered off and allowed to cool to

room temperature. A yellow crystalline product was formed which on

rccrystallization from ethanol, yielded 1.436 g 80%, mp 126C°.

N-OH

bcny.il monoxime salicylic acid liydra./.idc, benzil monoxime -

salicylic acid hydrazone

ig.13

2.3.7.1. Identification of (B.M.S.H)

I. IK spectra ofB.M.S.H showed two characteristic bauds of C = N at

l590cm"'and 1640cm'1 , N-l 1 at 3350 em'and OH band at 3380cm"1.



II. Determination of the nitrogen contents: -

Determination of the nitrogen contents was carried as in 2.3.2. II

using 0.5 gofB.M.S.H.

Theoretical N% = 42/359 x 100=11 .6%

calculation N% =

[(100x0.1)-(60x0.1)} x 1.4

0.5
.2%

Table 6. Nitrogen contents ofB.M.S.H

The reagent

8.M-S.H

Weight

of sample

0.5g

volume of

NaOH

60ml

Theoretical

N%

11.6%

Calculated

N%

11.2%

2.3.8. Synthesize of benzoin salicylic acid hydrazone: -

In 250 ml round bottomed flask was placed 1.6g (0.005 mol) of

benzoin dissolved in 10 ml of dry ethanol, 0.76 g (0.005 mol) of salicylic

acid hydrazide was added and the mixture was healed under reflux for

about 4 hrs on water bath, the pale yellow solution was filtered off and

was cooled to give brownish-yellow crystalline compound. Yield 86%

nip I5OC0.

o

Benzoin Salicylic acid-

hydrazide

Benzoin salicylic acid

hvdrazone

!• i«. 14



2.3.8.1. Identification of Benzoin salicylic acid hydrazone: -

I. IR spectra of benzoin salicylic acid hydrazone showed characteristic

band of C=N at 1600cm'1, NH band at 3260cm"1, CH band at

3030cm"1 and OH band at 3340cm"1.

II. Determination of the nitrogen contents:

Determination of the nitrogen contents was carried as in 2.3.2. II

using 0.5 g of benzoin-salicylic hydrazone.

Theoretical N% = 28/346 x 100 = 8.09%

Calculation N%: -

{(100x0.1) -(71.9x0.1)} x 1.4

05
7.87%

Table 7. Nitrogen contents of Benzoin salicylic acid hydrazone

The reagent

Benzoin-

salicylic acid

hydrazone

Weight

of sample

0.5g

volume of

NaOH

71.9ml

Theoretical

N%

H.092%

- • • • • - - • • - • - , .

Calculated

N%

7.86H%

2.4 Determination of some metal ions by the reagents: -

The metal ions Ni (U), Cu (II), Co (II), Fe (III), Fe (II), U (II), Mo (II),

and V (li) were investigated using the synthesized hydrazones. The

UV/V1S spectra of the complexes showed the characterized colours and

wavelengths as it shown in Table 8.
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Table 8. Wavelengths and Colours of metal Complexes

The reagents

Salicylaldihydc-

salicylic acid hydra-

zouc (SSI J)

Benzoin salicylic-

acid-hydrazone.

B.S.H

Benzil-

monohydrazone-

salicylic acid hydr-

azone(B.H.S.H)

Benzilmonoxime-

salicylic acid hydr-

azone(B.M.S.H)

Benzil-

• monoliydrazone-

(B.ll)

Nidi)

442

yellow

570

p;ile

yellow

518

palc-

ycllow

585

greenish

yellow

517

yellow

Cu(II)

429

green

483

green

512

green

597

palc-

grecn

523

greenish

yellow

Co(ll)

488

vellow

554

pale

vellow

509

Yellow

499

ycllow-

isli-

bi'own

526

brown

Fc(ll)

414-

417

brown-

grccnisli

574

brow n

5 1 1 - - - • •

dark

brown

586

brown

517

brown

rc(iii)

425

brown

562

dark

brown

512

brown

49.1

pale

brown

518

green

V( l l )

419

pale

vellow

518

pale

yellow

460

vellow

418

yellow

519

\cllow

IMo(ll)

428

yellow

555

brown

466

yellow-

ish green

665

green

5.13

green

li(VI)

427

red

6.15

yellow

490

\cllow

4H5

orange

512

palc-

vellow

2.5. Preparation of Solutions: -

2.5.1. Preparation of standard metal ions solution Fe ( n ), Fe ( ni),

U( IV ), Cu( II), Ni( II), 100 ppm stock solutions of each metal ion were

prepared from the1 corresponding salts by dissolving 0.1 75 g of Fc SO|.

(N H.,) 2 SO4. 6H2O, 0.0725 g of Fe Cl3, 0.178 g of U (l V) acetate, 0.063 I g

of CuSO4 and 0.006 g of Ni (NO.026M2O in 250 ml volumetric flask. The

working solutions were prepared by serial dilutions of the stock solutions.

2.5.2. Stock Solutions of Micelles: -

0.1M stock solution of Micelles was prepared from the

corresponding micelles salts by dissolving 2.88 g of sodium n-dodecyl.

32



sulphate in 100 ml volumetric flask, and 3.845g of pyridinum hexadecyl-

bromide in 100 ml volumetric flask. The working solutions were prepared

by serial dilutions of the stock solutions.

2.5.3. Stock solution of salicyladehyde salicylic acid hydrazone

(S.S.H): -

0.01M stock solution of S.S.H was prepared by dissolving 0.256 g

of S.S.H in DMF in 100 ml volumetric flask. The working solutions

were prepared by serial dilutions of the stock solution.

2.5.4 Stock solution of Benzoin salicylic acid hydrazone

(B.S.H): -

0.01M B.S.I I stock solution was prepared by dissolving 0.346 # of

B.S.H in DMF, in 100 ml volumetric flasks. The working solutions were

prepared by serial dilutions of the stock solution.

2.6. Analytical parameters for Fe (II)- S.S.H.

2.6.1 Effect of micelles on the wavelength and absorbance: -

Fe (Il)-S.S.H complex was prepared from 15 ppm of Fe (11) ion

and 10"3 M S.S.H in different micelle concentrations of either sodium n-

dodecyl sulphate (SDS) or pyridinum hexadecyl-bromide PHB. The

results are shown in Tables 9 and 10.

Table 9. Effect of SDS on the wavelength and the

absorbance ofFe (II)-S.S.H complex

Micelle

concentration (M)

l.Ox KT1

7.5 xlO'2

5.0 xlO"2

2.5 xlO-2

l.Ox 10'2

Absorbance

1.674

1.967

1.997

1.854

1.074

A, max (nm)

491

499

501

493

460
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Table 10. Effect ofPHB on the wavelength and the

absorbance of Fe (n)-S.S.H complex

Micelle

concentration (M)

l.Ox 10"2

5.0 x 10°

l .OxlO '" 3

5.0 x 10"4

l.Ox \0'A

Absorbance

1.775

1.951

2.601

2.576

2.461

X max (nm)

410

413

518

501

500

2.6.2. Effect ofS.S.H concentration in the absorbance of

Fe (u) at 501 nm using SDS :-

The effect of S.S.H concentration in the absorbance was done by

preparing a solution of 15 ppm of Fe (II) and 5x10" M of sodium

n-dodecyl sulphate in different salicylaldehyde salicylic hydrazone

concentrations and the absorbance was read at 501 nm .The result are

shown in Table 11.

Table 11. Effect of S.S.H concentration in the absorbance of

Fe (n) at 501 nm using SDS:-

S.S.H

concentration (M)

5.0 x 10'J

l.Ox 10'3

0.5 x 10"'

i - O x l O " 4

Absorbance

0.457

0.941

1.775

2.601
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2.6.3. Effect of the S.S.H concentration in the absorbance of

Fe(ii)-S.S.H at 518 nm using (PHB):-

15 ppm of Fe (II) and 1 x 10"3 M of PHB were pref>ared into different

salicyladehyde salicylic acid hydrazone S.S.H concentrations at constant

wavelength > 518 nm. The results are shown in Table 12.

Table 12. Effect of the S.S.H concentration in the absorbance

ofFe (n)-S.S.H at 518 nm using (PHB):-

S.S.H

concentration (M)

5.0 x lO" 3

l . O x l O " 3

0.5 x lO" 3

0.1 x lO" 3

Absorbance

3.081

2.586

1.932 •

0.897
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2.6.4.Calibration curve for Fe (If)-'S'.S.H. using SDS.

The calibration curve for Fe (II)- S.S.H complex was constructed using

5x10"3 M sodium n-dodecyl sulphate and 5xlO~3M salicylaldehyde salicylic

acid hydrazone and different metal ion concentrations. The results are

shown in Table 13.

Table 13. Calibration for Fe (II)-S.S.H using SDS at 501 nm

Fe (11) concentration.

(ppm)

5.00

2.00

0.80

0.50

0.20

0.08

0.05

0.02

0.008

Absorbance

3.80

1.60

0.66

0.43

0.22

0.11

0.096

0.073

0.015



4 . 0 -i

3.5 -

3 0 -

v 2 5 •
o
•e 2.0 -
o
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< 1.5 -
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Concentration (ppin)

6.0

Fig.K.Calibration curve for Fe (II)-S.S.H using SDS



2.6.5. Calibration for Fe (II) using PHB: -

The calibration curve for Fe (II)-B.S.H complex was constructed

using lxlO'^M of pyridinium-hexadecyle bromide (PHB) and SxlO'M

salicylaldehyde salicylic acid hydrazone S.S.H at 518nm. The results are

shown in Table 14.

Table 14. Calibration for Fe (II) using PHB at 518 nm.

Fe (II) concentration

(ppm)

5.00

2.00

0.80

0.50

0.20

0.08

0.05

0.02

Absorbance

3.90

1.66

0.75

0.492

0.201

0.093

0.049

0.019

.18
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4.0

3,5

3,0

2.0

1.5

1.0

0,5

0,0
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Concentration (ppin)

4,0 6.0

Fig.//-Calibration curve for Fe (II)-S.S.H using PHB
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2 7. Analytical parameters for determination of Fe(III)-S.S.H.

2.7.1. Effect of Micelles.

Fe (III)- S.S.H complex was prepared from 15 ppm of Fe (III.) into

10'3M S.S.H using different micelle concentrations of either two

micelles, SDS orPHB. The results are shown in Tables 15 and 16.

Table 15. Effect of SDS on the wavelength and the absorbance of

Fe (III)-S.S.H complex

Micelle

concentration (cm)

lOxlO"2

.7.5x10'2

5.0x10"2

2.5xl0"3

l.OxIO"3

Absorbance

(cm)

1.244

1.575

2.189

2.161

1.299

A. max

(nm)

362

413

458

451

391

Table 16. Effect ofPHB on the wavelength and the absorbance of

Fe (III) S.S.H complex

Micelle

concentration (M)

l.OxIO"2

5.0x1O'J

l.OxJO"3

5.0xl04

l.OxIO"1

Absorbance

(cm)

2.971

3.042

3.313

2.660

2.586

A. max (nm)

446

545

626

443

441



2.7.2. Effect of the (S.S.H) concentration.

To study the effect of S.S.H concentration in the absorbance of

Fe (ill)- S.S.H different concentrations were prepared using 15 ppm oflhe

metal ion in each case and either 5x10"2 M SDS at 458 run or 1x10° M

PHB at 626 nm. The results are shown in Tables 17 and 18.

Table 17. Effect of the S.S.H concentration in the absorbance of

Fe (IU)-S.S.H using SDS at 458 nm:

(P.H.B)

concentration (M)

5.0 x I0'3

l.Ox 10"3

5.0 x 10"4

l.Ox 10"4

Absorbance

2.213

2.079

1.357

1.201

Table 18. Effect of the S.S.H concentration in the absorbance of

Fe (111) using PHB at 626 nm:

S.S.H

Concentration (IM)

5.0 x 10"'

1.0 x 10"'

5.0 x I0"4

l.Ox 10"4

Absorbance

3.381

3.387

2.890

1.750



2.7.3. Calibration for Fe (IIl)-S.S.H. using SDS.

The calibration curve for Fe (Ili)-S.S.H complex was constructed

using 5xlO"2 M Sodium n-dodecyl sulphate SDS and 5xlO*3' M S.S.H at

458 nm. The result is shown in Table 19.

Table 19. Calibration for Fe (III) using SDS at 458 nm.

Fe (III) concentration

(ppm)

5.000

2.000

0.800

0.500

0.200

0.080

0.050

0.020

0.008

Absorbance

•1.995

1.210

0.501

0.311

0.134

0.060

0.046

0.031

0.023
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Fig./7-Calibration curve for Fe (III)-S.S.H using SDS
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2.7.4. Calibration for Fe (III) using PHB.

The calibration curve for Fe (lll)-S.S.H. complex was constructed

using lxlO"3 M PHB and lxlO"3 M S.S.H at 626 nm . The results are

shown in Table 20.

Table 20. Calibration for Fe (111) using PHB at 626nm.

Fe (111) concentration

(ppm).

5.000

2.000

0.800

0.500

0.200

" 0.050

0.020

0.008

Absorbance

1.350

0.580

0.230.

0.150

0.052

0.025

0.015

.....0.002
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Fig.18. Calibration curve for Fe (III)-S.S.H using ..PUB
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2.8. Analytical parameters for V (Vl)-S.S.H.

2.8.1. Effect of micelles in the absorbance of U(Vl)-S.S.H

complex:

U (VI)-S.S.H complex was prepared from 15 ppm U (VI) ion, into ICV'M

S.S.H using different micelle concentrations of either SDS at 494 nm or

PHB at 475 nm. The result is shown in Tables 21 and 22.

Table 21. Effect of SDS in the absorbance ofU (VJ)-S.S.H at 494 nm.

SDS

concentration (M)

10 x 1O'J

7.5 x 10-'

5.0x10-'

2.5 x 10"'

l.Ox 10°

Absorbance

0.177

0.175

0.175

0.169

0.166

Table 22. Effect of PHB in the absorbance ofU (VI)- S.S.ll complex at

475 nm.

PUB

concentration (M)

10 x 10"J

7.5 x 10"3

5.0 x 103

2.5 x 10"3

l.Ox 10°

Absorbance

0.283

0.220

0.204

0.187

0.182

2.8.2. Effect of S.S.H concentration in the absorbance of

U(V1)-S.S.H complex using SDSjZrrxi pHB.

To study the effect of S.S.H concentration in the absorbance of
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U (Vl)-S.S.H complex, different concentrations were prepared, using

I5ppm of U ( VI) ion in each case and either lxlO"3M of PHB at 475 HID

and lxlO"3M of SDS at 494 nm The results are shown in Tables 23

and 24.

Table 23. Effect of S.S.H concentration in Absorbance ofU (VI)-. S.S.I I

complex using SDS.

S.S.H

concentration (M)

5.0 x 1O'J

1.0 x 10"3

5.0 xlO"4

1.0 x 10"4

Absorbance

0.066

0.176

0.163

0.104

Table 24. Effect of S.S.H concentration in Absorbance of\J(Vl)-S.S.H

complex using PHB

S.S.H

concentration (M)

5.0 x 10"J

1.0 x 10~3

5.0 x 104

1.0 x 10'4

5.0 x 10"5

Absorbance

0.076

0.282

0.157

' 0.065

0.041

2.8.3 Calibration for V (VI) using SDS

Calibration for U (VI) using lxlO"2 M SDS and 1 xlO"3. M S.S.H at

494 nm is shown in Table 25.

47



Table 25. Calibration for U (VI) using SDS at 494 nm.

U (VI) concentration

(ppm)

15.0

8.0

5.0

2.0

0.8

Absorbance

0.440

0.250

0.160

0.078

0.041

2.8.4 Calibration for U (VI): using PHB at 475 nm.

The calibration curve for U (Vl)-S.S.H complex was constructed using

ixlO"2 M PHB and lxl0"3M S.S.H. -...: The absorbance was measured at

475 nm. The result is shown in Table 26.

Table 26. Calibration for U (VI) using PHB at 475 nm.

V (VI) concentration

(Ppm)

15.0

8.0

5.0

2.0

0.8

Absorbance

0.310

0.170

0.110

0.050

,0.021
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2.9. Analytical parameters for determination ofNi (ll)-S.S.H.
2.9.1. Effect of micelles.

Ni (II)-S.S.H complex was prepared from 15 ppin of Ni (II) ion and

IxlO"' M S.S.H using different micelle concentration of either SDS of ;

PHB. The results are shown in Tables 27 and 28.

Table 27. Effect of SDS in the absorbance ofNi (II)-S.S.H

complex.

SDS

concentration (M)

1.0 xlO"2

7.5 x10"3

5.0x10-

2.5x10"'

1.0x10''

Absorbance

1.283

1.011

0.962

0.825

0.690

Table 28. Effect of PHB in absorbance ofNi (ll)-S.S.H
complex.

PHB

concentration (M)

1.0 xlO"2

• 7.5 xlO"3

1.0 xJO"3

2.5x10"'

1.0x10"'

Absorbance

0.919

0.907

0.898

0.735

0.542
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2.9.2. Effect of S.S.H concentration in absorbances of

Ni (II)-S.S.H complex.

To know the effect of S.S.H in the absorbance of Ni (Il)-S.S.H, different

concentrations were prepared using 15 ppm Ni (II) ion in each case and

either IX 10"2 M SDS at 448 nm and PHB at 486 nm. The results are

shown in Tables 29 and 30.

Table 29. Effect of S.S.H concentration in the absorbance of

Ni (II)-S.S.H complex using SDS

S.S.H

Concentration(M)

5.0x10"-'

1.0 xlO"3

5.0 xlO"4

i.o xiir4

Absorbance

1.156

1.267

0.685

0.356

Table 30. Effect of S.S.H concentration in the absorbance of

Ni (II)- S.S.H complex using PHB

S.S.II

Concentration (M)

5.0 xlO"2

1.0 xlO"2

5.0 xlO'3

1.0 xlO"3

Absorbance

0.891

0.920

0.504

0.492

2.9.3. Calibration for Ni (II)-S.S.H.

The calibration curve for Ni (II)-S.S.H complex was constructed

using I xlO2 M SDS and lxlO"3 M S.S.H, and the absorbance was

measured at 448 nm .The result is shown in Table 31.
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Table 31. Calibration for Ni (II)-S.S.H using SDS at 448 nm

Ni (11) concentration

(ppm)

10.0

8.00

5.00

2.00

0.80

0.40

0.20

Absorbance

1.610

1.330

0.890

0.399

0.182

0.096

0.048
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2.9.4 Calibration for Ni (II)-S.S.H.
The calibration curve for Ni (II)-S.S.H complex was constructed

using I xlO'2 M • PHB" and 1X1 (f3: M . .S.S.H;:,.r.-JThe absorbance was

measured at 486 nm. The result is shown in Table 32.

Table 32. Calibration for Ni (II)- S.S.H using PUB at 486 nm.

/Vl( 11) concentration

(ppm)

10.0

8.00

5.00

2.00

0.80

0.50

Absorbance

0.611

0.489

0.298

0.121

0.053

0.031
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2.10. Analytical parameters for determination of

Cu (II)-S.S.H. complex.

2.10.1 Effect of micelles.

Cu (II) S.S.H complex was prepared from 15 ppm of Cu (II) ion into

1X103 M S.S.H using different micelle concentrations of either the tw

micelles SDS and PHB. The results are shown in Tables 33 and 34.

Table 33. Effect of SDS in absorbance ofCu (ll)-S.S.H at

466 nm.

SDS

concentration (M)

1.0 xlO'2

7.5 xlO"3

5.0 xlO3

2.5 xlO-3

1.0 xlO"3

Absorbance

1.319

1.361

0.885

0.690

0.567

Table 34. Effect of PHB in absorbance ofCu (II)-S.S.H at
489 nm.

PHB

concentration (M)

10xl0'2

5.0 xlO"2

2.5 xlO-2

1.0 xlO-2

Absorbance

1.091

1.112

1.275

0.970



2.10.2 Effect ofS.S.H concentration in the absorbance of

Cu (II)-S.S.H using two micelles, SDS and PHB.

To study the effect of S.S.H concentration in the absorbance of Cu (II)-

S.S.H, different concentrations were prepared, using 15 ppm of the

Cu (II) ion in each case and either 7.5 x 10"3 M (SDS'- at 466 MoyPHB • at

489 inn. The results are shown in Tables 35 and 36.

Table 35. Effect of S.S.H concentration in the absorbance of

Cu (II)- S.S.H complex using SDS at 466 nm.

S.S.M

concentration (M)

1.0 xlO'2

5.0 xlO'3

1.0 xlO'3

5.0 xlO"4

1.0 xlO'4

Absorbance

0.419

0.921

1.448

0.561

0.425

Table 36. Effect of S.S.H concentration in the absorbance of

Cu (II)- S.S.H complex using PHB at 489 nm.

PHB

concentration (M)

1.0 xlO"2

5.0xl0"3

1.0x10"3

5.0x10^

. 1.0 xlO"4

Absorbance

0.490

1.073

0.962

0.503

0.313

2.10.3 Calibration for Cu (II)-S.S.H using SDS at 466 nm

The calibration curve for Cu (II)-S.S.H complex was constructed using

7.5x10° M :SDS; and 1x10° M iS.S.H}, and the absorbance was

measured at 466 nm. The result is shown in Table 37
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Table 37. Calibration for Cu (II)-S.S.H complex using SDS at

466 nm

Cu (11)

concentration (ppm)

10.0

8.00

5.00

2.00

0.80

Absorbance

0.321

0.250

0.150

0.048

0.002
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2.10.4. Calibration for Cu (II)-S.S.H.

The calibration curve for Cu (II)-S.S.H complex was constructed

using 2.5xlO"2 M of PHB and 1x10° M S.S.H. The absorbance was

measured at 489 nin. The result is shown Table 38.

Table 38. Calibration for Cu (II)-S.S.H complex using PHB

at 489 nm

Cu (II) concentration

(ppm)

10.0

8.00

5.00

2.00

0.80

0.50

Absorbance

1.091

0.850

0.489

0.178

0.056

0.031
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2.11. A naly tical parameters for determination of

liZFe (II)-B.S.H.

2.12.1. Effect of Micelles.

Fe (II)-B.S.H complex was prepared from 15 ppm of Fe (II) ion and

10"3M B.S.H in different micelle concentrations of either sodium-n-

dodecyl sulphate (SDS) or pyridinium hexa decyl bromide (PHB) as it

shown in Tables 39 and 40.

Table 39. Effect of SDS on the wavelength and the absorbance of

Fe (II)-B.S.H complex

Micelle

concentration (M)

l.Ox 10-2

7.5 x 10"3

5.0 x 10"3

2.5 x 10"3

LOx 10"3

Absorbance

(cm)

1.352

1.701

2.598

1.301

1.285

X max (nm)

350

357

414

355

346

Table 40, Effect of PHB on the wavelength and the absorbance of

Fe (II)- B.S.H complex

Micelle

concentration (M)

5.0 x 10"2

1.0 xlO"2

5.0 x 10"3

l.Ox 10"3

Absorbance

(cm)

0.601

1.273

1.708

1.632

X max (nm)

359

345

339

337
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2.12.2. Effect ofB.S.H concentration using SDS.

The effect of B.S.H concentration in the absorbance was studied

using a solution of 15 ppm of Fe(ll) and 5x10"'M of SDS in different

benzoi.iv. salicylic acid hydrazone concentrations. The absorbance was

read at 414 nm. The results are shown in Table 41.

Table 41. Effect of B.S.H concentration in the absorbance of Fe (II)

at 414 nm using SDS

B.S.H

concentration (M)

5.0 x 10"J

1.0 x 10"'

0.5 x 10"3

0.1 x 10"'

Absorbance

0.310

1.893

0.429

0 232

2.12.3. Effect of the B.S.H concentration using PHB.

15 ppm of Fe(ll) and 1x10"'M of PHB were prepared into different

benzoin salicylic acid hydrazone (B.S.H) concentrations. The results are

shown in Table 42.

Table 42. Effect of the B.S.H concentration in the absorbance of

Fe (II)- S.S.H at 359 nm using PHB

B.S.II

concentration (IY1)

5.0 x 10"'

1.0 x 10-'

0.5x10"'

0.1 xlO"3

Absorbance

0.771

1.502

0.532

0.098
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2.12.4. Calibration for Fe (II) using SDS at 414nm

The calibration curve for Fe (II)- B.S.H complex was constructed

using 5x10"3 M SDS and 1x10" M benzoin salicylic acid hydrazone and

different metal ion concentrations. The results are shown in Table 43.

Table 43 Calibration for Fe (II) using SDS at 414 nm

Fe (II) concentration

(ppm)

15.0

8.00

5.00

2.00

' 0.80

0.50

0.20

Absorbance

5.021

4.800

2.980

1.250

0.521

0.341

0.096
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2.12.5 Calibration for Fe (U)-B.S.H using PHB at 359 tint.

The calibration curve for Fe (II). B.S.H was constructed using

5xlO'3 M of PHB and lxlO"3M B.S.H at 359 nm. The results are shown

in Table 44.

Table 44. Calibration for Fe (II) using PHB at 359 nm.

Fe.(Il) concentration

(PPm)

15.0

8.00

5.00

2.00

0.80

0.50

0.20

Absorbance

2.610

. 1.390

0.886

0.372

0.179

0.093

0.049
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2.13. Analytical parameters for determination of Fe (III)

using • B.S.H

2.13.1 Effect of Micelle.

Fe(lll)-B.S.H complex was prepared from 15 ppm of Fe (III) into

10"3 M B.S.H using different micelle concentrations of the two micelles,

SDS or PHB. The result is shown in Tables 45 and 46.

Table 45. Effect of SDS on the wavelength and the absorbance of

Fe (III)-B.S.H complex

Micelle

concentration (M)

2.5xlO"2

5.0x10"2

l.OxlO"2

5.0xl0"3

l.OxlO"3

Absorbance

(cm)

0.152

0.312

1.788

2.468

1.115

X max (nm)

340

345

344

347

337

Table 46. Effect of PHB on the wavelength and the absorbance of

Fe (III)-B.S.H complex

Micelle

concentration (M)

5.0x10"2

l.OxlO"2

5.0xl0"3

l.OxlO"3

5.0xl0"4

Absorbance

(cm)

1.815

0.932

1.894

2.999

1.594

A. max (nm)

348

332

351

358

345



.2.13.2. Effect of the B.S.H concentration.

To study the effect of the B.S.H concentration in the absorbance of

Fe (III)- B.S.H. Fe (III)-B.S.H complex was prepared using 15 ppm of

Fe (III) in different B.S.H concentrations. The absorbances were

measured at 347 inn using 5x10"3 M of SDS and at 358 nm using lxlO"3

M of PHB. The results are shown in Tables 47and 48.

Table 47. Effect of the (B.S.H) concentration in the absorbance of

Fe (lll)-B.S. H using SDS at 347 nm

B.S.H

concentration (M)

5.0xl0~3

l.OxlO"3

5.0xl0"4

l.OxlO"4

Absorbance

2.360

1.780

1.395

0.695

Table 48. Effect of the (B.S.H) concentration in the absorbance of

Fe (III) using PHB at 358 nm

B.S.H

concentration (M)

5.0xl0"J

l.OxlO"3

5.0xI0"4

LOxlO4

Absorbance

3.411

3412

2.090

1.605
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2.13.3. Calibration for Fe (m)-B.S.H using SDS.

The calibration curve for Fe (III)-B.S.H complex was constructed

using 5xlO"3M SDS and lxl(T3 M ofB.S.H>.:.rfhe absorbance was

measured at 347 mil. The result is shown in Table 49.

Table 49. Calibration for Fe (III)-B.S.H complex using SDS at
347 nm.

Fe(III)

concentration (ppm)

15.0

8.0

5.0

2.0

0.8

0.5

0.2

Absorbance

2.580

- 1.510

0.992

0.461

0.213

0.151

0.089
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2.13.4. Calibration for Fe (in)- B.S.H using PHB.

The calibration curve for Fe (111)- B.S.H complex was constructed

using lxlO'3M PHB and lxlO"3M B.S.H. The absorbance was measured

at 358 nin. The result is shown in Table 50.

Table 50. calibration for Fe (\\\)- B.S.H complex using PHB at 358

nm.

Fe (111)

concentration (ppm)

15.0

8.00

5.00

2.00

0.80

0.50

0.20

Absorbance

2.490

1.421

0.950

0.421

0.213

0.165

0.098
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2.14. Analytical parameters for determination of

V(vi)-B.S.H.

2.14.1 Effect of micelle.

U (Vl)-B.S.H complex was prepared from 15 ppm U(V1) ion into

lxlO"3M B.S.H using different micelle concentration of either the tow

micelles, < SDS: or yPHB . The results are shown in Tables 51 and 52.

Table 51. Effect ofSDS in the absorbance ofU(Vl)- B.S.H complex

SDS

concentration (M)

5.0 xlO"2

l.OxlO"2

5.0x10"J

l.OxlO"3

Absorbance

(cm)

1.289

1.597

0.890

0.795

A,max (nm)

370

372

361

359

Table 52. Effect ofPHB in Absorbance ofU(VI)- B.S.H.

PHB

concentration (M)

l.OxlO"1

7.5 xlO"2

5.0x10"2

2.5xl0"2

l.OxlO"2

Absorbance

(cm)

1.951

2.591

2.536

2.217

1.813

A-max (nm)

378

379

372

368

362
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2.14.2 Effect ofB.S.H concentration in Absorbance of

U (VI)- B.S.H complex.

To study the effect ofB.S.H concentration in the absorbance oi

U(VI) B.S.H complex, different concentrations were prepared, using

15 PPm of U(VI) ion in each case and either 7.5xlO'2M of PHB at 379

nm Q{ 1 xlO"2 M of SDS at 372 nm .The results are shown in Tables 53

and 54.

Table 53. Effect ofB.S.H concentration in the absorbance of

U (Vl)-B.S.H complex using SDS.

B.S.H

concentration (M)

5.0 xlO°

1.0 xlO'3

5.0X10-4

l.OxlO"4

Absorbance

1.121

1.832

0.891

0.420

Table 54. Effect ofB.S.H concentration in the absorbance of

U (Vl)-B.S.H complex using PHB

B.S.I I

concentration (M)

5.0x10°

1.0x10°

5.0X10"4

l.OxlO"4

Absorbance

• - • -

2.610

2.759

2.143

1.603

2.14.3. Calibration for U (vi)-B.S.H complex using SDS: -

The calibration curve for U (VI)-B.S.H complex was constructed

using lxlO"2 M of SDS and 1 x 10"3M of B.S.H. The absorbance was

measured at 372 nm. The result is shown to be in Table 55.
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Table 55. Calibration for U (Vl)-B.S.ll. complex using SDS at

372 nm.

U (VI) concentration

(ppm)

15.0

8.00

5.00

2.00

0.80

0.50

0.20

0.08

Absorbance

1.810

0.935

0.590

0.234

0.103

0.073

0.041

0.024

2.14.4. Calibration for if (vi)- B.S.H complex using PHB.

The calibration curve for U (VI)-B.S.H complex was constructed

using 7.5x10"3 M PHB and lxlO"3 M of B.S.H. The absorbance was

measured at 375 nm. The result is shown in Table 56.

Table 56. Calibration for U(VI)- B.S.H. complex using PHB at

379 nm.

U (VI) concentration

(ppm)

15.0

8.00

5.00

2.00

0.80

0.50

0.20

0.08

Absorbance

4.520

2.378

1.546

0.658

0.301

0.182

0.084 '

• • 0.042
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2.15. Analytical parameters for determination of

Ni (II)-B.S.H.

2.15.1 Effect of micelles.

Ni (11) B.S.H complex was prepared from 15 ppm of Ni (11) ion and

10"3 M B.S.H using different micelle concentration of either the two

micelles SDS or PHB. The results are shown in Tables 57 and 58.

Table 57. Effect of SDS in absorbances ofNi (II)- B.S.H

complex at 357 nm.

SDS

concentration (M)

5.0xl0' J

1.0x10°

5.0xl0"4

l.OxlO"4

Absorbance

0.521

1.269

0.478

0.410

Table 58. Effect of PHB in absorbances ofNi (II)- B.S.H. complex at

361 nm.

PUB

concentration (M)

5.0x10"'

1.0 xlO"1

5.0 xlO"2

1.0 xlO'2

Absorbance

0.642

1.134

1.035

1.157
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2.15.2. Effect of B.S.H concentration

To know the effect of B.S.H in the absorbance of Ni (II)- B.S.H,

different concentrations were prepared using 15 ppm Ni (II) ion in each

case and either IX 10~3 M of SDS at 357 nm Of 1X10"1 M of PHB at

361 nm. The results are shown in Tables 59 and 60.

Table 59. Effect of B.S.H concentration in absorbance of Ni(II)-

B.S.H complex using SDS

B.S.H

concentration (M)

5.0 xlO"3

l.OxlO"3

5.0 xlO"4

1.0 xlO"4

Absorbance

1.(521

.3.420

0.269

0.010
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Table 60. Effect of B.S.H concentration in absorbance ofNi (II)-B.S.H

complex using PHB.

B.S.H

concentration (M)

5.0x10°

1.0 xlO"3

5.0 xlO"4

l.OxlO"4

Absorbance

1.160

1.019

0.930

0.756

2.15.3. Calibration for Ni (II)- B.S.H complex using SDS.

The calibration curve for Ni (II)-B.S.H complex was constructed

using lxl0~3M of SDS and lxlO"3 M of B.S.H. The absorbance was

measured at 357 nm. The result is shown in Table 61.

Table 61. Calibration for Ni(II)- B.S.H. complex using SDS

Ni(II) concentration

(ppm)

15.0

8.00

5.00

2.00

0.80

0.50

0.20

Absorbance

2.318

1.231

0.751

0.312

0.132

0.082

0.044
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2.15.4 Calibration for Ni (II)- B.S.H using PHB.

The calibration curve for Ni (II)_B.S.H complex was constructed

using lxlO"1 M PHB and 5xlO~3 M B.S.H. ; T h e absorbance was

measured at 361 nm. The result is shown in Table 62.

Table 62. Calibration for Ni(II)- B.S.H. complex using PHB at 361 nm

jUi(ll) concentration

(ppm)

15.0

8.00

5.00

2.00

0.80

0.50

0.20

Absorbance

2.578

1.324

0.842

0.318

0.141

0.082

0.0421
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2.16. Analytical parameters for determination of

Cu (II)-B.S.H.

2.16.1. Effect of micelles.

Cu(II). B.S.H complex was prepared from 15 ppm of Cu (II) ion

into 1X1O"3M of B.S.H using different micelle concentrations of the

either two micelles SDS and PHB. The results are shown in Tables 63

and 64.

Table 63. Effect of SDS in absorbance ofCu (11)- B.S.H at 373 nm.

SDS

concentration (M)

5

1

5

1

OxlO'2

OxlO"2

OxlO'3

OxlO"3

Absorbance

0

3

3

2

411

420

073

566

Table 64. Effect of PHB in the absorbance ofdi (H)-B.S.H at 365 nm.

PHB concentration

(M)

5.0x10'

1.0 xlO"1

5.0 xlO'2

1.0 xlO"2

Absorbance

1.526

2.648

1.633

0.891

2.16.2. Effect of B.S.H concentration using Wo micelles, SDS
and PHB.

To study the effect of B.S.H; concentration in the absorbance of

Gir(II)-B,SJEL. Cu (II)- B.S.H complex was prepared using 15 ppm of the

Cu (11) ion in different B.S.H concentrations. The absorbance was



measured at 373 nm and at 365 nm using I .OxIO"2 M of SDS and I x l O ' M

of PI IB. The results are shown in Tables 65 and 66.

Table 65. Effect of B.S.H concentration in the absorbance of

Cu (II)-B.S.H usingSDS at 373 nm.

B.S.H

concentration (M)

5.0 xlO"3

1.0 xlO"3

5.0 xlO"1

1.0 xlO"4

Absorbance

1.791

2.995

1.509

0.412

Table 66. Effect of B.S.H concentration in the absorbance of

Cu (II)-B.S.H using PHB at 365 nm.

PUB

concentration (IM)

5.0x10"'

1.0 xKT1

5.0 xlO"4

1.0 xlO"4

Absorbancc

2.05.7

30419

2.007

0.685

2.16.3. Calibration for Cu (II)- B.S.H using SDS.

The calibration curve for Cu(ll). B.S.I I complex was constructed

using I x 10 2 M SDS and 1x10"^ M of B.S.I I. The absorbance was

measured at 373 nm. The result is shown in Table 67.



Table 67. Calibration for Cu (H)-B.S.H complex using SDS at 373 nm

Cu (II) concentration

( ppm)

15.0

8.00

5.00

2.00

0.80.

0.50

0.20

Absorbance

3.998

2.210

1.380

0.540

0.221

0.152

0.072

2.16.4. Calibration for Cu (II)- B.S.H using PHB at 373 nnt

The calibration curve for Gu(ll)- B.S.H complex was constructed

using 5xl0~2 M of PHB and lxl0"3M of B.S.H. The absorbance was

measured at 365 nm. The result is shown Table 68.

Table 68. Calibration for Cu(II)- B.S.H complex using PHB at 365 nm

Cu (II) concentration

(ppm)

15.0

8.00

5.00

2.00

0.80

0.50

0.20

Absorbance

2.710

1.412

0.880

0.361

0.143

0.089

0.044
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Discussion

A numbers of hydrazones were prepared namely, benzil mono-

hydrazone, salicylaldehyde salicylic acid hydrazone, benzil mono-

hydrazone salicylic acid hydrazone, benzil monoxime salicylic acid

hydrazone and benzoin salicylic acid hydrazone, by coupling salicylic

acid hydrazide with salicylaldehyde, benzil monohydrazone, benzil

monoxime and benzoin, respectively

These hydrazones were screened for spectrophotometric

determination of Ni(II), Cu (II), Co (II), Fe (II), Fe (III),V(II), Mo(Vl),

and U (VI) as they are shown in Table 8.

This table reveals that salicylaldehyde salicylic acid hydrazone

(S.S.H), U(VI), Mo (VI) and Cu(II) can interfere in the determination

of each other, while for benzoin salicylic acid hydrazone (B.S.H)

Co (II) and Mo (VI) can interfere. For benzil monO hydrazone (B.H)

Fe(II) and Fe(III) can interfere (i-e the)\Wavel<9.t}§i^(AmaxJfor the

metal ions complexes are very close to each other, while for benzil

monoxime salicylic acid hydrazone (B.M.S.H) metal ions complexes

show no possibility of interference.

Two hydrazones, salicylaldehyde salicylic acid hydrazone (S.S.H)

and benzoin salicylic acid hydrazone (B.S.H) were selected for further

study, using the two micelles sodium n-dodecyl sulphate (SDS) and

pyridinium hexa decyl bromide (PHB), using Fe(II), Fe(III), U(VI),

Ni(II) and Cu(II).

Both micelles produced soluble complexes whereas in the absence

of micelles, the metal ions complexes produced precipitates.

The two micelles with the metal ions of the hydrazones increased

the absorbance and produced various effectson the wavelength of the

maximum absorbance.
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In the study of Fe (II) with S.S.H, both micelles increased the

absorbance but SDS allowed a lower concentration of Fe(II) to be

determined, Tablesl3. and 14. While for Fe(III) both micelles have the

same detection limits, but the absorbance of the SDS is relatively

higher than that with PHB, Tables 19. and 20.

In the study of U(VI)-S.S.H complex, the two micelles produced

similar minimum detection, but the SDS produced a relatively higher

absorbance, Table 25. and 26. The same trend was observed for

Ni(II)-S.S.H complex, but in the study of Cu(II)-S.S.H complexes with

both micelles, PHB showed a relatively higher absorbance than that

with SDS.

In the study of Fe(II) and Fe(III) complexes with B.S.H, the

minimum detected concentrations is similar for both micelles but SDS

produced a relatively higher absorbance, Tables, 43, 44, 49, and 50.

In the study of U(VI)-B.S.H complex the two micelles produced

similar minimum detection, but the PHB produced a relatively higher

absorbance, Tables 55 and 56.

In the study of Ni(II)-B.S.H complex the two micelles produced in

similar detection limit and similar absorbance, Tables 61 and 62.

In the study of Cu(II)-B.S.H complex, both micelles produced

similar minimum detection but PHB produced a relatively higher

absorbance, Tables 67 and 68.

These studies showed the high ability of micelles to increase the

absorbance of Fe(II), Fe(III), U(VI), Ni(II) and Cu(II) complexes, as

well as the selectivity of S.S.H and B.S.H for determination of some

metal ions compareJlwith many hydrazones, because of their several

potential coordination sites, high sensitivities and great complexing

capability to form coloured complexes with the transition metal ions.
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