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ABSTRACT
The reagent was synthesized and characterization was carried out by FTIR, NMR, elemental analysis as well as Mass spectrometry. The synthesized reagent was then applied for the development of the analytical method for the  extractive  spectrophotometric determination of  cobalt  (II).  Cobalt  metal  forms  pale  yellow  coloured complex, which can be extracted in chloroform at pH 9.4 having absorption maxima at 415 nm. Beer’s law is obeyed in the concentration range 1-8.00 μg. The molar absorptivity and Sandell’s Sensitivity of the extracted species are 7.1724 X 103 Lit mol-1 cm-2 and 8.2165 X 10-3μg cm-2 respectively. The developed method is highly sensitive, selective, simple, rapid, accurate, and has been satisfactorily applied for the determination of cobalt in the synthetic mixtures, pharmaceutical samples, and alloys.
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INTRODUCTION
The significance of cobalt as a transition metal lies in its wide spectrum of applications covering many frontier  areas  of  study,  particularly in  medicine. Even though cobalt is not considered to be as toxic as  most  of  the  heavy  metals,  it  is  an  equally harmful element. Hence owing to the significance

of   cobalt,   its   determination   from   associated

coloured complexes [10, 11], which are extractable in organic solvents.

A  wide  variety  of  Chelating  agents  like  2/    -

hydroxy -4/- ethoxy -4 – methoxy chalcone oxime [12], 2 -(6-methyl-2-benzothiazolylazo)-5-diethyl amino phenol [13], 1-(1,3,4 – triazol-2- ylazo)-2- naphthol [14], 2-(1,2,4 – triazol -5-ylazo)-5- (dimethyl amino) benzoic acid [15], Pyridine -2-

/
elements by extractive spectrophotometry has been

acetaldehyde salicyloyl Hydrazone [16], N,N


- bis

of considerable importance.

Several isonitroso compounds [1,2], oximes [3-7], semicarbazones and thiosemicarbazones [1,8,9] have been used for the extraction and spectrophotometric determination of metal ions. They react with transition metal ions to give


(2-amino Benzoyl) ethylene diamine [17],  Meso –

tetrakis-(3-chloro-4-sulphophenyl) Porphyrin [18],

1-(5-nitro-2-pyridylazo)-2,7-dihydroxy

Naphthalene  [19],  5-(O-  carboxyphenylazo)-2,4- dihydroxy benzoic acid [20], (2-arsonophenyl-azo)-

8- amino quinoline [21],  α-benzyl monoxime [22],

2   H   –   Benzopyran   -2-   one-3-   acetyl   thiose
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micarbazone [23], 2-(2-quinolinylazo)-5-dimethyl amino benzoic acid [24], 5-(4- chlorophenylazo) -

8- (benzenesulphonamido) quinoline [25], 2,4- dihydroxy-5-nitropropiophenone [26], 2-(5- carboxy- 1,3.4  –  triazolylazo) -5-  diethyl  amino aniline [27], Pyridoxal-4- phenyl-3- thiosemicarbazone [28] and α-oximino- Acetoacetanilide  benzoyl hydrazone [29] etc have been reported for the spectrophotometric determination of cobalt.

However  these  methods  suffer  from  limitations such as critical pH [13,15,19,23], low stability of complex [14], requirement of surfactants [20] or other agents [24], requirement of heating [21], and interference from some ions [21,27],inconvenient extractant [30] etc. A method, far superior in sensitivity and selectivity to these reported in the literature [12, 16-18, 22, 25-30] is developed for the extractive spectrophotometric determination of cobalt with 1, 2-Propanedione, 1-phenyl-1-(2- hydroxybenzylideneazine)-2-oxime   (PDPHBAO). A close literature survey indicates that PDPHBAO has so far not been employed for either co- ordination or analytical studies. The developed method is highly sensitive, selective, simple, rapid, accurate, and has been satisfactorily applied for the determination of cobalt in the synthetic mixtures, pharmaceutical samples, and alloys. The proposed method is free from many limitations.


EXPERIMENTAL
The PDPHBAO was synthesized [ 31, 32, 33] characterized [34] and used for extractive spectrophotometric  determination  of  Cu(II)     A stock solution (0.5  mg  ml-1)  of PDPHBAO was prepared by dissolving 0.05  g  of the  reagent in

100ml methanol to give 0.02% reagent solution of

PDPHBAO.

Cobalt (II) Solution
A   weighed   quantity   of   cobalt   sulphate   was dissolved in double distilled water containing dilute sulphuric acid and then diluted to the desired volume  using double  distilled  water.  The  cobalt solution  was  then  standardized by  nitroso-R-salt method[31].
Recommended procedure
Mix 1cm3  aqueous solution containing 1-100µg of cobalt and 1 cm3 of 0.02 % methanolic solution of PDPHBAO in 25 cm3 beaker. Adjust the pH of the solution to required value with dilute solution of H2SO4 and NaOH. Make the final aqueous volume up to 10 cm3. Transfer the solution into 125 cm3
separating funnel and equilibrate for 1min with 10 cm3  chloroform. Allow the two phases to separate and measure the absorbance of the organic extract containing the complex at 415 nm against reagent

blank.
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RESULTS AND DISCUSSION
	Condition
	Results

	Absorption Maxima
	415 nm

	Solvent
	Chloroform

	pH range
	9.2-9.6

	Equilibration time
	30 seconds

	Stability of Cobalt-PDPHBAO
	48 h

	Beer’s range
	0.1 to 8.0 μg ml-1

	Molar absorptivity
	7.1724X 103 Lit mol-1 cm-1

	Sandell’s sensitivity
	8.2165 X 10-5  µg / cm2

	Mole Ratio of Co : PDPHBAO
	1 :2


Effect of foreign ions                                                                     a Masked with iodide
	Ions
	Amt
	Ions
	Amt
	
	Ions
	Amount added

	Cl -
	30 mg
	Ti
	10mg
	
	Mo(VI)
	8 mg

	Br -
	30 mg
	Pt
	10µg
	
	V(VI)
	5 mg

	I -
	20 mg
	Ni
	10µg
	
	Th(IV)
	5 mg

	F -
	20 mg
	Cu
	10µg
	
	U(VI)
	2 mg

	ClO3 -
	10 mg
	Pd
	10µg
	
	Zr(II)
	2mg

	BrO3 -
	10 mg
	Fe(II)
	5µg
	
	Tl(I)
	2 mg

	IO3 -
	10 mg
	Fe(III)
	10µg
	
	Ag(I)a
	5 mg

	SO3 -
	10 mg
	Cr(II)
	1mg
	
	Rh(II)
	2 mg

	SO4 -
	20 mg
	Te(IV)
	10mg
	
	Ba(II)
	5 mg

	S2O8 -
	25mg
	Cd(II)
	2 mg
	
	Na(I)
	20 mg

	Cr2O7-2
NO2 -
NO3 -
	10mg

25mg

30 mg
	Mn(II) Al(III) Ca(II)
	5 mg

10 mg

10 mg
	
	K(I)
	20mg

	Urea
	20 mg
	Zn(II)
	10 mg
	

	Thiourea
	20 mg
	Ce(IV)
	5 mg
	

	CrO4-2
	15mg
	Mg(II)
	10 mg
	

	Acetate
	30 mg
	Li(II)
	5 mg
	

	Tartarate
	10 mg
	As(II)
	10µg
	

	Oxalate
	10 mg
	Pb(II)
	5µg
	

	Phosphate
	10 mg
	Cr(II)
	5 mg
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APPLICATIONS
Analysis of synthetic mixtures                                                    Analysis of real samples
Amount
Foundb

Sr. No.

Sample                 Amount of Co (II)
9.98
9.98


I
Pharmaceutica lSamples


Certified
Value


Found
9.98

1         Surbex –T

(Abott)

0.337mg          0.336mg

9.97
9.91
a   Values  given  are  in  microgram  amount  of  the metals.

b Average of five determinations.

CONCLUSION
The proposed method is more highly sensitive and selective than the reported methods for the extractive spectrophotometric determination of microgram amounts of cobalt. It offers advantages

like reliability and reproducibility in addition to its

2         Vitamin B12         50mg               49.96mg

II        Cobalt alloys
1         Cobalamine          68.9%              68.8%

2         Steel                      9.67%              9.65%

III      Vegetable Oil       0.0020%          0.0019%

simplicity, instant colour development and suffers from less interference. It has been successfully applied to the determination of cobalt at trace level in synthetic mixtures, pharmaceutical samples, vegetable oils and alloys.
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No.�
Synthetic mixture


Compositiona�
�
1�
Co(10)+Zn (10)+ Ca (10)�
�
2�
Co (10) + Mo (10)+Tl(10)�
�
3�
Co(10) +Mg(10)+Ba(10)�
�
4�
Co(10) + Pb (10)+Al(10)�
�
5�
Co (10) + U (10) +Te (10)�
�









