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Abstract: 2-Hydroxy-4n-butoxy-5-bromo propiophenone oxime (HBBPO) is proposed as a new reagent for the
selective extraction and spectrophotometric determination of Co(Il). The reagent forms a stable yellowish brown
complex in then pH range 7 to 10. The complex can be extracted into chloroform layer. They exhibits A, at 410
nm and 650 nm. The effect of various experimental parameter such as effect of pH, composition of complex,
stability constant of complex, effect of diverse ions have been studied and optimum conditions were evaluated to
extract, separate and estimate cobalt at ppm level by spectrophotometry. The proposed method is selective and

rapid for estimation of cobalt at trace level.
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Introduction

Through ages, number of complexing agents
have been used to determine cobalt in presence of
other diverse ions. Oximes'®, hydrazones7'°,
thiosemicarbazone'®'? and other chelating agents have
been extensively used for the the determination and
separation of cobalt. In the present work, we report the
applicability of  2-Hydroxy-4n-butoxy-5-bromo
propiophenone oxime (HBBPO) for extraction and
spectrophotometric determination of Co(II). In slightly
basic medium cobalt forms a yellowish brown
complex, extractable into chloroform. Measurements
at 650 nm show that Beer’s law is valid over a
concentration range 14.73-117.86 ppm. Effect of pH,
composition of complex, diverse ions effect etc. on
the extraction behaviour have been studied. The nature
of the extracted species has also been studied.

Experimental

All reagents and chemicals of A.R. grade were
used. Spectrophotometric measurements were made
with a Systronics UV/VIS spectrophotometer (model-
118) using 10mm glass cells. All pH measurements
were made with Systronic pH meter (model-324).

Respropiohenone was prepared from resorcinol,
propionic acid,anhydrous zinc chloride. 2-hydroxy-4n-
butoxy propiophenone (HBP) has prepared by reported
method"”. 2-hydroxy-4n-butoxy-5-bromo
propiophenone  (HBBP)  was  prepared by
Bromination'* of HBP.The oxime of HBBP was
prepared by sodium acetate method. It was crystallised
from ethanol, colourless needle like crystals were
obtained, with m.p. of 68 + 1°C.

A stock solution of 0.01M cobalt chloride was
prepared in distilled water and standardised by known
method". The dilute solution of cobalt of desired
concentration was prepared by appropriate dilution of
stock solution.Standard solution of diverse ions were
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prepared from their chloride or sulphate or from
alkali salts. Dilute HCl and/or NaOH were used to
maintain different pH.

Results and Discussion

IR spectra of ligand and complex were recorded on
model No.8400 FTIR, Shimadzu-Japan using Nujol as
a solvent. IR bands for the ligand and complex are
presented in Table-1. This indicates that chelation
takes place through the oxygen of —OH group and
nitrogen of =N-OH group. The possible structure of
the metal complex was found to be

n-HgC40 Osg,
K
/N
X “OH

R
HBBPO where, R = -C,Hs; X =-Br

Table-1. IR frequency data of the ligand and complex
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Absorption Spectra : The absorbance spectrum of
cobalt complex in chloroform shows maxima at 410nm
and 650nm,but the measurements were carried out at
650 nm using solvent blank because at this wavelength
reagent shows negligible absorption. The sensitivity of
the method as defined by Sandell is 0.19 pg/cm” at 650
nm. Beer’s law is obeyed between the range 14.73 —
117.86 ppm of Co(Il).

Effect of pH : The yellow coloured complex of Co(Il)
takes place in the pH range 7 to 9 but the maximum
colour intensity was observed at pH 8 with ligand.
Thre is no colour intensity up to a week. Hence, all the
measurements were done at pH 8.0.

IR frequencies(cm™) HBBPO Co-HBBPO
OH (Phenolic) Str. 3473 -
OH (Oximino) Str. 2966 2956
C-H (Alkane) Str. 2943,2902,2875 2935,2871
C=N Str. 1629,1610 1589
C=C Aromatic Str. 1577,1541,1508 1527,1460
C-H-H bending 1473,1456 1400
C-H bending 1377,1338 1329
C-O-C (Ether) 1298,1280,1261 1276,1238
C-Br Str. 621 669
Table-2. Physico-chemical data of Co(II)-HBBPO
Characteristics Results
Beer’s law Limit (ppm) 14.73-117.86
Opt. Conc. Range(ppm) 29.47-103.13
Molar absorptivity, (L mole” cm™) 392
Sandell’s sensitivity(ug/cm®) 0.15
Stability constant (K) 530 x 10°
AG’ (k.cal) -12.10
M:L 1:2
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Table-3. Stability constant of Co(IN-HBBPO complex at 30°c

E“Ifl;tll(‘);‘: 4 Em Es ¢=Em-Es)Em | K @®=1)
Tob's 0.393 0.363 0.07634 5.19x 10:
0.784 0.746 0.04847 522%10

Mole rafio 0.490 0.458 0.06531 537 x 10:
0.588 0.554 0.05782 541x10

Average K 5.30x10°

Composition of the complex

The composition of the yellowish brown
Co(II) complex was determined by Job’s as continuous
variation'® method, mole ratio method'’ and slope
ratio'® following the adopted procedures. The M:L
ratio was found to be 1:2.The composition was verified
by mole ratio method. A plot of absorbance against
increasing ligand concentration gave at metal to ligand
ratio of 1:2.

Stability Constant of the Complex

The stability constant of the complex was
calculated wusing the following conventional
relationships :

o= (Em-Es)/Em and K= (1- a )/4C%’

The average stability constant was found to be 5.30 x
10%and free energy of formation (AF = - RT InK) was
—12.10 kcal/mole at 30°C are given in Table-3.

Effect of Diverse ions : In the present case, the effect
of foreign ions on the spectrophotometric
determination of Cobalt was studied by adding these
ions in quantities ranging from 5,000 to 5 pg to a
solution containing 14.73 pg of Cobalt. After adjusting
the pH of the solution at 8.0, Co(Il) was exctracted as

Table-4. Analysis of cobalt in various sample

Co(I)-HBBPO complex in the usual manner and the
absorbance of the organic layer was measured. A
difference of + 2% in the absorbance is taken as
tolerance limit. The limit for various ions expressed in
micrograms are as follows :

up to 100000 png : CI",NO, , SO, , CH,COO",
Na', K", NH,"

: Ca, Ba”, Sr'%, Mg, Al Zn",
Ccd”, S,0;, , MoO, , Citrate,
tartrate, oxalate

: Ag',Cr”, U0,? Pd”

: Vanadium, Cu™?, Mn"?, Fe"

:EDTA

up to 10000 pg

up to 10000 pg
up to 100 pg
up to 10 pg

Determination of cobalt in alloy and synthetic
mixtures : The complex formed between Co(Il) and
HBBPO is stable and can be used for analysis. The
method has been applied for the analysis microgram
quantities of cobalt in alloy and some synthetic
mixtures. The result are shown in Table-4.

Sr.No. Sample Cobalt taken (ng) Cobalt found* (ug)

1 Vitallium 1022.4 1014.7

) Synthetic 589.30 580.28
Mixture-1

3 Synthetic 883.95 877.94
Mixture-2

4 Synthetic 441.98 443.48
Mixture-3

( * indicate average value of three result )
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Conclusions : The reagent (HBBPO) is used for the
determination of cobalt in microgram quantities. The
Molar absorptivity and Sandell’s sensitivity are 392
Imole” cm™ and 0.15 pg/em?, respectively. The method
has been applied for the analysis cobalt in synthesized
mixtures and also in alloys.

References :

1. N.Motekov and K.Manolov,
Chemistry, 272, 48 (1974).

2. P.W.Beapure and W.J.Holl and Mikrochim.
Acta, 11, 229 (1978).

3. B.K.Deshmukh, J.Indian Chem. Soc., 60, 203
(1983).

4. M.Satake, S.R.Malhotra and K.Lal, Acta Cienc.
India (Ser.) Chem., 10, 242, (1985).

5. P.K.Paria and S.K.Mjumdar, Indian J. Chem.,
24A, 989 (1985).

6. D.M.Rao, K.H.Reddy and
Michrochim. Acta, II, 57 (1987).

7. H.L.Ray, B.S.Garg and R.P.Singh, J. Chi..
Chem. Soc. (Taipei), 23, 47, (1976).

8. P.R.Haddad, P.W.Alexander and L.E.Smythe,
Talanta, 23, 275, (1976).

9. R.B.Singh, H.L.Ray, B.S.Garg and R.P.Singh,
Talanta, 26, 898, (1979).

10. M.P.Martinez, M.Valcarcel and F.Pino Perez,
Ana. Chim. Acta, 81, 157 (1976).

11. C.K.Bhaskare, S.V.Kulkarni, K.N.Ganage and
Surekha Devi, J. Indian Chem, Soc., 55, 199
(1978).

12. M.Roman Ceba, J.A.Munoz Leyva and
J.C.Jimenez Sanchez, Afinidad, 38, 431, (1981).

13. Brewster, C.M. and J.C.Harris, J Amer Chem
Soc., 52,4866 (1930).

14. Kaneez F. Hussain, Deepika Vijayvargiua, S.
Hussain and B. L. Verma. Asian Journal of
chemistry, 8, (4) 703, (1996).

15. A.L.Vogel, Text Book of Quantitative Inorganic
Analysis, Longman Green and Co. Ltd.,
London), (1961).

16. P.Job, Ann. Chem., 9, 113 (1928).

17. J.H.Yoe and A.L.Jones, Ind Eng.Chem., Anal.
Ed., 16, 111 (1944).

18. A.E.Harvey and D.L.Manning,
Chem. Soc., 72, 4448 (1950).

Z. Analytical

D.V.Reddy,

J.  American

fkkdk

1493

Acknowledgement : The authors thanks Kelvani
mandal, Dr.S.S.Shah, Principal, Arts, Science and
Commerce College, Pilvai for providing research
facilities; Director, SICART, V.V Nagar, for elemental
analysis and Dishman pharma., Ahmedabad for IR
Spectra.



	R.G.Parmar* & S.S.Shah
	R.G.Parmar* & S.S.Shah
	R.G.Parmar* & S.S.Shah
	R.G.Parmar* & S.S.Shah
	Abstract: 2-Hydroxy-4n-butoxy-5-bromo propiophenone oxime (HBBPO) is proposed as a new reagent for the selective extraction and spectrophotometric determination of Co(II). The reagent forms a stable yellowish brown complex in then pH range 7 to 10. The complex can be  extracted into chloroform layer. They exhibits  λmax at 410 nm and 650 nm. The effect of various experimental parameter such as effect of pH, composition of complex, stability constant of complex, effect of diverse ions have been studied and optimum conditions were evaluated to extract, separate and estimate cobalt at ppm level by spectrophotometry. The proposed method is selective and rapid for estimation of cobalt at trace level.



	Introduction
	Experimental


	Table-1. IR frequency data of the ligand and complex
	IR frequencies(cm-1)
	IR frequencies(cm-1)
	IR frequencies(cm-1)
	C=C Aromatic Str.



	Table-2. Physico-chemical data of Co(II)-HBBPO

