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ABSTRACT

A simple spectrophotometric method has been desetlfiy the determination of Nickel (Il) by usinghiicbase 2-
[(2-hydroxyphenylimino) methyl]-4-nitrophenol [HPNP]. HPIMNP extracts Ni (1) quantitatively (99.99%mnto
n-Butyl alcohol from an aqueous solution of pH rang.8 - 8.8 in the presence of 2 ml of 5 M solutidn
Ammonium chloride. The n- Butyl alcohol extractweanaximum absorption at 480 ninnfax). Beer’'s law is
obeyed over the Ni (I) concentration range 0.282Qg/ml. The molar absorptivity and sandell’s stvisy of
Nickel- HPIMNP system is 882.35 L mdlem® and 0.067 pg.cri-respectively. The composition of extracted
species is found to be 1:2 (Ni: HPIMNP) by Job'sittmuous variation and Mole ratio method. Intedace by
various ions has been studied. The proposed médtaddeen applied for determination of Ni (I1) inogl samples.
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INTRODUCTION

Various reagents [1] are available for the spetiodpmetric determination of Nickel (I) of which @xes, Schiff
bases and it derivatives constitutes an importassd2] [3]. Synthesis and Antimicrobial Activibf Schiff base 2-
[(2-hydroxyphenylimino) methyl]-4-nitrophenol [HPINP] has been reported [4]. However Analytical aggtion

of HPIMNP was not studied. In the present commuiioa we describe the extractive spectrophotometric
determination of Nickel (I1) with 2-[(2-hydroxyphgiimino) methyl]-4-nitrophenol [HPIMNP].

EXPERIMENTAL SECTION

ELICO - SL 159 spectrophotometer with optically ofed quartz or glass cells of 1cm path length wees for
absorbance measurement. An ELICO LI 127 pH meter evaployed for pH measurements. The reagent HPIMNP
was synthesized by condensation of 5-Nitro salidglayde with 2 - amino phenol as per reported oo [4].

The resulting product was recrystallized by usitttaeol [5] and characterized by elemental and sgleabalysis.

Its 0.5 % solution was prepared in dimethylformami@dMF). A stock solution of Ni (Il) was prepared b
dissolving Nickel sulphate in double distilled wateontaining dilute sulphuric acid. It was standzed by
Dimethyl glyoxime method [6]. Working solutions Nf (1) were made by suitable dilution. All othezagents used
were of AR grade and all the solutions were prepareloubly distilled water.

1069



Datta B. Mandhare and Vasant D. Barhate J. Chem. Pharm. Res,, 2015, 7(4):1069-1073

Extraction and separation of Nickel (II)

To an aliquot of aqueous solution containing 5000figyli (1) and 2ml of 0.5 % solution of HPIMNP prared in
DMF were mixed in 25 ml beaker. The pH of solutivas adjusted to desired value with dilute solutérHCI/
NaOH, Keeping the total volume to 10 ml with distil water. The resulting solution was then trameféinto 125
ml separatory funnel. The beaker was then wash#d5wuinl portion of organic solvent twice and eadshing was
added to the solution in separatory funnel. The pases were equilibrated for 30 seconds and alldwseparate.
After the separation of two phases, pH of the éonaited aqueous phase was measured and Nickelntanteach
phase was determined by Dimethyl glyoxime methdd [Ehe extraction was carried out with differeptvents to
find out the best extracting solvent. On the basisNickel content in agueous and organic phasesaetion
coefficient and percent extraction was calculated.

Extractive Spectrophotometric Determination of Ni (I):

To an aliquot of aqueous solution containing 2-2ap of Ni (II), 2 ml of ammonium acetate and ammamiu
hydroxide buffer solution of pH 8.3, 2ml of 5M Ammiam chloride and 1ml of 0.5 % solution of HPIMNP
prepared in DMF were added. The volume of solutias made up to 10 ml with distilled water. The sioluwas
equilibrated for 30 seconds with 10 ml of n- buaj¢ohol and the phases were allowed to separat .nTlbutyl
alcohol extract was collected in a 10 ml measufi@mgk and made up to mark with n- butyl alcoholeTbsorbance
of n- butyl alcohol extract was measured at 48Cagainst a reagent blank prepared under identicaditons. The
Ni (Il) content of the sample solution was deteredirfrom calibration curve. To study the effect tiey ions, the
respective foreign ions were added to aqueous fiefsee the extraction and adjustment of pH.

Determination of Ni () in alloy sample

Accurately Weighed 0.2 - 0.4 gm alloy sample wasalived in boiling with 10 ml aquaregia. The rasgltsolution

was evaporated to almost dryness. The residue hes dissolved in 10 ml of 1 M HCI, filter if reqen and

resulting solution was diluted to 100 ml with dogHistilled water. To an aliquot of this solutiomi was analyzed
for Ni (Il) by the procedure as described earlier.

RESULTS AND DISCUSSION

Nickel (Il) could be extracted quantitatively (99%) by HPIMNP into n- butyl alcohol from an aquemadution at
pH 8.3 in the presence of 2ml of 5M ammonium cldersolution. Organic solvents used for extractibiNio(Il)
can be arranged on the basis of their extracti@ificeent values as n- butyl alcohol > n-amyl alobkr benzyl
alcohol > benzene > nitro benzene > xylene > tauerethyl acetate > chloroform > carbon tetracdkriN-butyl
alcohol was found to be the best extracting soluestice, it was selected for extraction througltleatwork.

The n-butyl alcohol extract of Ni- HPIMNP complelxasved an intense peak at 480 nm. The absorbancem dbe
reagent is negligible at this wavelength, so theogltion measurements were taken at this waveleig result
shows that the system confirmed to Beer’s law iatwlavelength over a Nickel concentration ranget0.20 pg/ml
(Fig- 1). The molar absorptivity and sandell’s sewvity of the extracted complex on the basis of (N) content
were calculated to be 882.35 L mdlcmi* and 0.067 pg. chrespectively. It was found that 1 ml of 0.5% DMF
solution of HPIMNP was sufficient to extract 200 efgNi (I). The colour of the n-butyl alcohol ezttt was found
to be stable at least 24 hrs at room temperature.

EFFECT OF OTHER IONS

Ni (II) (100 pg) was determined in the presenceasfous ions. The following ions in the amount tatied, did not
interfere in the spectrophotometric determinatiéilio(ll) (100 pg) : 10 mg each of, Li (1), Be JlIBa (I1), Ca (II),
Sr (1), AL (11D, Ti (11), V (V), Mo (VI), U (VI) , Ru (lll), Pt (IV) and Rh (l11). And 20 mg each offloride, bromide,
iodide, fluoride, chlorate, bromate, iodate, sideh phosphates, tartrate, acetate, citrate anasulghate,
thiocyanide, triethanol amine, ascorbic acid. ligemce due to iron removed before the extradiypnonventional
method [6]. Interference by various ions was renddwe using appropriate masking agent (Table 1).
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Fig. (1)- CALIBRATION CURVE FOR NICKEL
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Table — 1 Masking agents required for suppressindhe interference by other ions
Interfering ion | Amount added in mg | Masking agent adled 1ml of 2M solution
Cr (lll) 10 Tri ethanol amine
Co (Il) 10 Ascorbic acid
Cu (1) 10 Sodium thiosulphate
Fig.-(2) Job's Continuous Variation Method
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COMPOSITION OF THE EXTRACTED COMPLEX:
The composition of the extracted complex was fotmthe 1:2 (Ni: HPIMNP) by Job’s continuous variatiand

Mole ratio method¢Fig- 2 & 3).

Fig.(3) Mole Ratio Method
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PRECISION, ACCURACY, SENSITIVITY AND APPLICATION OF METHOD

The precision and accuracy of the method wereddsgeanalyzing the solution containing a known amntaaf Ni
(1) following the recommended procedure. The ageraf 10 determination of 100 ug of Ni (Il) 10 cm3
solutions was 100 pg, which is varied between 9ar#b 100.75 at 95% confidence limit and standaxdatien is
+1.054. The proposed method has been appliech&determination of Ni (ll) in alloy sample. Thesudis of the
analysis of the sample were comparable with thbsaimed by the Dimethyl glyoxime methgBable 2).

Table — 2 Determination of Ni (II) in Alloy sample

Alloy Sample (Nickel - Aluminum Ni (1I) found %
based alloy) Present methot | Dimethyl glyoxime methoc
BAS 20 (Nickel-1.93% 1.92 1.92
BAS 85 (Nickel -0.91%) 0.91 0.90

Results are the average of three independent detetions.
CONCLUSION

From the above discussions, it is found that Scbidfke, 2-[(2-hydroxyphenylimino) methyl]-4-nitropiut
[HPIMNP] is a good sensitive reagent for developt@rapid and sensitive extractive spectrophotoimenethod
for the determination of Ni (II) and it has beetisfactory applied for determination of Nickel iloy samples.
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