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ABSTRACT

2-hydroxy-5-methylacetophenoneisonicotinoylhydraz@#tMAINH) is used as new reagent for
spectrophotometric determination of palladium(ll)The method is simple, rapid and highly
sensitive and reagent forms a 1:1 yellow colourethglex with Pd (Il). The complex shows
absorption maximum at 385 nm, where as absorptioa tb reagent is negligible. The
extraction was carried out at 0.010-0.015M sulpbuacid into chloroform. The Beer’s law is
obeyed over the concentration range of 2.0 - 9.0 @b palladium (lI) at 385 nm. Optimum
range as defined by Ringbom’s plot was 3.0 — 71@.p@he molar absorptivity and Sandell's
sensitivity of extracted species are 5.320 %dr®® mol‘cnm* and 0.02 pg cifirespectively. The
standard deviation is 0.8755. The effect of varidiverse ions on the estimation of Pd (Il) has
been studied.
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INTRODUCTION

Palladium is a lustrous silver-white metal. It farmmany compounds and several complex salts.
Palladium is the least dense and has lowest matongt of the platinum group metals. It is
chemically attacked by sulphuric, nitric and hydrocic acid in which it dissolves slowly. Many
sensitive methods, such as spectrofluorometry, yX4laorescence spectrometry, neutron
activation analysis, atomic absorption spectropimatiry have been used for determination
of palladium. However spectrophotometric methodsehgained popularity for palladium
determination as advantageous in respect of siiyphnd low operating costs. A wide variety
of spectrophotometric reagent, such as 2-arylthioigoacetophenorie 2-(2-quinolylazo)-5-
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diethylaminobenzoic acfd p-Anisaldehyde thiosemicarbazdne2-(2-Benzothiazolylazo)-5-
dimethylamino-4-tolylarsonic acid, 4-(2,6-diamino-4-pyrimidylazo)pheriolhave been
developed for determination of palladium.

Palladium has many applications and its separatiwhestimation at trace level of considerable
importance. Determination by solvent extraction apttrophotometric methods are ideal
techniques and widely used for determination ofggiéin®**.  But to the best of our knowledge
no work seems to have been done using 2 hydroxgthyh - acetophenoneiso -
nicotinoylhydrazone (HMAINH).  Therefore, it wasought of interest to develop suitable and
economical viable method for the determination aflgdium with the above reagent. In the
present paper the extraction and spectrophotomegtiermination of Pd(Il) with HMAINH is
reported. The use of this reagent may prove tadwantageous as it can be synthesized at low
cost with high yield and of best purity.

MATERIAL AND METHODS

Instruments and Chemicals

A digital Systronics 335pH meter with combined glass electrode and a Syssot06
spectophotometer were used pbt and absorbance measurements. All chemicalswsesl of
analytical grade. Astock solution of Palladium(ll) (1 mg/mL) was prepa by dissolving
Palladium chloride in double distilled water andncentrated hydrochloric acid (1M).
Solutions of lower concentration were obtained pgrapriate dilution as required. The stock
solution of Palladium(ll) was standardiZéd 2-Hydroxy-5-
methylacetophenoneisonicotinoylhydrazone (HMAINHaswsynthesized by known metfidd
and a 0.01 M HMAINH solution was prepared by diss@ HMAINH in dimethylformamide
and volume make up by ethanol in volumetric flask.

Recommended method

An aliquot of sample solution containing 70 pg df(®) and 1 mL of 0.01 M reagent was taken
and acidity was adjusted to 0.01 — 0.015 M withpbkutic acid in 25 ml volumetric flask. The
solution was transferred into 125 mL separatinqhéirand equilibrated for 60 to 90 sec with 10
ml chloroform solvent. The two phases were allowedseparate and dried over anhydrous
sodium sulphate, the absorbance of the organicepivas measured against chloroform at 385
nm. The palladium(ll) content was computed frooabbration graph.

RESULTS AND DISCUSSION

Absorption Spectrum

The absorption spectrum of the Pd(ll) - HMAINH cdepin chloroform shows the absorption
maxima at 385 nm, whereas absorption due to reagemtarly negligible (Figure 1). Therefore,
all the absorbance measurement was taken at 385aganst the reagent blank in
spectrophotometric determination of palladium.

Effect of acidity

The extraction of 70 pg of palladium was carriedl foom different acid media with 1 mL 0.01
M reagent (HMAINH) and chloroform. Since there wascomplexation in HN¢) HCIO, and

Pelagia Research Library 59



Anand S. Aswaret al Adv. Appl. Sci. Res,, 2010, 1 (2):58-64

HCl media all of the extractions were carried out0e01 M HSO.. The extraction of
palladium(ll) was investigated from 0.005 M to 0M3sulphuric acid. The extraction was found
to be complete (Figure 2). Hence extraction ofgmhilm (1) was carried out at 0.010 — 0.015 M
sulphuric acid.

Choice of extraction solvent
Various organic solvents were examined for theagtion of Palladium- HMAINH complex and

it was observed that the extraction of Palladim@omplex was quantitative in chloroform.
The solvents can be arranged in the decreasing ofdeeir extraction  coefficients as
chloroform) xylene toluené carbon tetrachloridebenzenghexane.
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Figure. 1 A - Absorption Spectrum of Pd(Il) -HMAINH against Reagent Blank,
(Al - 8.00 ppm, A2 - 7.00 ppm, A3 - 6.0 ppm)
B -- Absorption Spectrum of HMAINH Against chloroform
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Figure 2 — Effect of Acidity on Extraction of Pd(Il) — HMAINH Complex
| - 550, 1l - HCIO 4 1l — HCI
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Figure 3 - Effect of Reagent HMAINH Concentration On the Absotbance of Pd(ll) in
Chloroform
Effect of reagent concentration
The effect of reagent concentration was studiegidyying the 0.01 M HMAINH concentration.
It was observed that absorbance remains constamt fr to 4 ml (Figure 3). Hence 1 ml of
reagent concentration was recommended for detetimmaf Palladium(ll) for the further
studies.

Equilibrium time and stability
The study of change in absorbance with variatioaguailibrium time required for the complete
extraction is 60 s to 90 s. The extracted complag found to be stable for 24 h.

Beer’s range and sensitivity

Beer’'s law is obeyed over the concentration rang2.@ - 9.0 ppm of Palladium at 385 nm
(Figure 4). Optimum range as defined by Ringboplat was 3.0 — 7.0 ppm . The molar
absorptivity and Sandell’'s sensitivity were cal¢ethto be 5.320 x £am® mol*cm™ and 0.02

g cm? respectively at 385 nm.

Nature of extracted species

The composition of the extracted species was datednby carrying out Job’s continuous
variation method (Figure 5) and was further conéidiby mole ratio method (Figure 6). It was
foundtobe 1: 1.
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Figure 4 — Calibration Plot Of Pd(Il) with HMAINH (Beer’s Law)

Effect of diverse lon

The effect of the various foreign ions were invgsted in order to find tolerance limit of these
ions in the extraction of Pd(Il). No interferenmas observed in the presence of following ions
at the amounts (mg ) shown as Ni(ll) (20) , Cu(ll) (20), Zn(ll) (20¥(V) (10), Co(ll) (3),
Citrate(200), Acetate(200), Bromide(10).

Precision and accuracy

For the study of reproducibility and accuracy o thethod, absorbance measurement with ten
different identical solutions containing g@ of palladium was determined. Average of these ten
readings and standard deviation was calculatec stdndard deviation was found to be 0.8755.
From standard deviation reproducibility of resulith 95% confidence limit was 70.10 + 0.625.
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Figure 5: - Pd(Il) : HMAINH Species by Job’s Continuous Method
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Figure 6- Mole Ratio for Pd(ll) - HMAINH Species
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Fig. 6 - Job's continuous variation method

CONCLUSION

The 2-hydroxy-5-methylacetophenoneisonicotinoyllagdne (HMAINH) was used as the
reagent for the extractive spectrophotometric detetion of palladium(ll) from sulphuric acid
media. The above reagent provides a simple, rapadaccurate method for spectrophotometric
determination of palladium (Il). It has advantag#shigh sensitivity, selectivity and easy
availability.
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