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ABSTRACT

A simple and sensitive spectrophotometric methaddeen developed for the determination
of palladium(ll) using newly synthesized reagent 5-Bimethoxy-4-hydroxy
benzaldehydeisonicotinoylhydrazone (DMHBIH) redgen a micellar medium of
Triton X-100 (neutral surfactant). Palladium(ll)rfas a bright yellow coloured water soluble
complex with the reagent in acidic buffer medium B. Beer's law obeyed in the range
0.1064 to 2.1284/mL of Pd(Il) atimax 382 nm. The molar absorptivity and Sandell’s
sensitivity of coloured species are 2.44 % LOnol*.cni' and 0.0044ug/cnf respectively.
Palladium(ll) forms (M: L) 1:1 complex and stabjlitonstant of the complex is 2.2 X.10
The developed derivative spectrophotometric methasl employed for the determination of
palladium(ll). This method has been satisfactoapplied for the determination of Pd(ll) in
alloy samples, hydrogenation catalyst samples &adlwater samples.

Keywords: Palladium(ll), Derivative spectrophotometery, wllsamples, hydrogenation
catalyst samples, water samples.

INTRODUCTION

Palladium is a rare and lustrous silvery white rhdtdas an important industrial catalyst. It

has strong resistance to corrosion in air and &adttion of acids (except nitric acid) at

ordinary temperatures. Palladium has lowest melioigt and least dense of these platinum
group metals. The metal exists in the oxidatiotesta+2 and +4. Palladium(ll) compounds
are more stable. It also exists in mineral likdvisppalladinite, brageite and several nickel
sulphite ores. For increasing density, it is altbyeéth silver, gold and copper. Palladium has
great affinity for nitrogen containing ligands.i#t used in the watch bearings, springs and
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balance wheels, air craft spark plugs, blood stegtrstrips and also for mirrors in scientific
instruments. Palladium is also used in dentistrgdicine and ground water treatment. It is
used as a catalyst in the manufacture of sulplagict and hydrogenation process. Palladium
is widely employed in jewellary and may be alloyeih platinum or substituted for it.
Palladium found in many electronics including comeps, mobile phones, multilayer ceramic
capacitors, component plating, low voltage eleatricontacts and LED/LCD televisions.
Palladium salts are employed in making special gdraphic printing paper. Besides all
these applications palladium has some adversehhefédicts, palladium is cytotoxic and Kills
or damages cells. It also causes considerable daraagd inhibits enzyme activity and
function. Palladium causes significant numbers rgide reactions as well as contact
dermatitis, stomatitis, lichinoid reactions andipgdontal gum disease [1-3].

Hydrazones are important organic analytical reagémt the determination of metal ions in
microgram quantities. They react with many metakiéorming coloured complexes and act
as chelating agents. In general, the techniqueolvest extraction is widely used in the
spectrophotometric determination of metal ions J4¥owever, organic solvents such as
benzene and chloroform are often carcinogenicctard cause environmental pollution. It is
significant to develop a method which does not imecsolvent extraction. The potential
application of hydrazone derivatives for the spmaftiotometric determination of metal ions
has been reviewed by Singh.et.al [6]. In the lightgood analytical characteristics of
hydrazones, herein we report direct and first ordkrivative spectrophotometric
determination of Pd(ll) using 3,5-Dimethoxy-4-hyrybenzaldehydeisonicotinoyl
hydrazone (DMHBIH) in presences of micellar medmithout involving any extraction.

Derivative spectrophotometry is a very useful teghe, in the sense that, it decrease the
interference i.e. increase the tolerance limit gabi the foreign ions. The great interest
towards derivative spectrophotometry is due to ittoeeased resolution of spectral bands,
allowing the detection and location of the wavetesgof poorly resolved components of
complex spectra and reducing the effect of spettaakground interferences. Because of
these characteristics, the process of isolation @eeconcentration of active components,
usually required in qualitative and quantitativespophotometric procedures applied in the
analysis of complex systems, is completely avoidetivative spectrophotometric methods
for the determination of metal ions [7-9] are napleited much. A micellar solution of a
surfactant has the ability to enhance the stalblitpnetal complex and has been utilized as a
medium for the spectrophotometric determinatiothefmetal chelate [10-12].

MATERIALS AND METHODS

Apparatus

A Shimadzu 160A, microcomputer based UV-VIS spgtictometer equipped with 1.0 cm

quartz cells was used for all spectral measuremditfie instrumental parameters were
optimized and the best results were obtained wigbaa speed 145 nm/min., slit width of 1.0
nm andAi = 2 nm for the first order derivative mode in thavelength range 350-650 nm.

ELICO LI-120 digital pH meter was used for the p#justments. The reproducibility of the

measurements is within 0.01 pH. Sartorius BS/BT52@%wdel (Germany make) electronic
analytical balance having maximum capacity of 228nd sensitivity of + 0.1 mg was used
for weighing purpose.
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Reagents
All chemicals used were of A.R grade unless staddldsolutions were prepared with doubly
distilled water.

Palladium(ll) stock solution: The standard Pd(Il) solution (0.01 M) was predals
dissolving accurately weighed 0.1773 g of RJ@IR Johnson Matthey & Co. Ltd, London)
in a few mL of dilute hydrochloric acid and madetaoghe mark with doubly distilled water
in a 100-mL of volumetric flask and standardized][I'he working solutions were prepared
by diluting the stock solution to an appropriatéuvoe.

Triton X-100 solution: Aqueous solution of 5% Triton X-100 prepared hiytthg 5 mL of
Triton X-100 (GR Merk) to 100mL with doubly distil water.

Buffer Solutions: Buffer solutions were prepared by 1.0 M Hydrocidoacid- 1.0 M
Sodium acetate (pH 0.5-3.5); 0.2 M Acetic acid.2 M Sodium acetate (pH 4.5- 7.0);
0.25 M Sodium tetra borate decahydrate - 0.1 M Hghloric acid (pH 8.0 — 9.1); 0.25 M
Sodium tetra borate decahydrate - 0.1 M sodium dyde (pH 9.2-10.8). Solutions of
various diverse ions of suitable concentrationsevpgepared using AR grade chemicals.

Synthesis of 3,5-dimethoxy-4-hydroxybenzaldehydedsicotinoylhydrazone (DMHBIH)

The reagent 3,5-dimethoxy-4-hydroxybenzaldehydaicstinoylhydrazone (DMHBIH) was
synthesized by refluxing equimolar amounts of Jrhedhoxy-4-hydroxy benzaldehyde and
isonicotinoylhydrazide. In a 250 mL round bottonask hot ethanolic solutions of 3,5-
dimethoxy-4-hydroxybenzaldehyde (1.8218 g, 0.01 enchnd isonicotinoyl hydrazide
(1.3714 g, 0.01 mole) are mixed and refluxed uswater condenser for 5 hours. On cooling
the reaction mixture, a light greenish colouredstalfine product was separated out,
collected by filtration and washed several timethwR0%) ethanol in water and dried in
vacuo. The resulting hydrazone was recrystalisedsinyg ethanol (Yield, 76%; mp 2%0).

The infrared spectrum of the reagent shows band8429.03 (NH), 2924.16 (OH), 1658.62
(>C=0), 1578.92 (C=N), 1514.12 (C=N pyridine rin@B72.71 (N-H primary amide). The
'H NMR (200 MHz) spectrum of the reagent was recorie DMSO solvent. It shows
signals corresponding ® 11.9 (s, 1H, NH), 8.97 (s, 1H, OH phenolic), 8(d8 2H, ArH
pyridine ring), 8.34 (s, 1H, N=C-H), 7.8 (d, 2H, HArpyridine ring), 7.01 (s, 2H, ArH
aldehydic), 3.8 (s, 6H, -OCGHZ2 methoxy)), 3.3 (s, 2H, water in solvent), Z5H, DMSO
solvent). The mass spectrum shows that molecularpeak at m/z 302.2 (M+1). The
structure of DMHBIH was confirmed based upon abtReNMR and mass spectral data,
given in Figure 1. The product is sparingly solule methanol but easily soluble in
dimethylformamide (DMF) and dimethylsulfoxide (DM$QHence, reagent stock solution
(0.01 M) was prepared by dissolving 301.30 mg of HB/H in 100 mL of DMF. The
reagent solution is stable for 48 hours.

OCH 5

HO
o)
N\
H;CO =~ TNH ~
H _~N

Figure 1. Structure of 3,5-dimethoxy-4-hydroxybenzilehydeisonicotinoylhydrazone(DMHBIH).
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Analytical properties of DMHBIH

The reactions of some important metal ions weredeat different pH values. The samples
were prepared in 25-mL volumetric flasks by addiiymL of buffer solution (pH 1.0 —
11.0), 0.5 mL of 1x18 M metal ion, 1.0 mL of Triton X-100 (5%) and 0.3.rof  1x10°

M DMHBIH reagent solution. The mixture was diluted to the mark with doubly distilled
water. The absorbance measured in 350-700 nm @gayast reagent blank. The results are
summarized in Table 1.

Table 1. Characteristics of DMHBIH complexes in saltion

Metal ion Amax (nm) H Surfactant Colour Molar absorptivity
P used of the complex  (L.mol™*.cm?)
Pd(Il) 382 5.5 Triton X-100  Bright yellow 2.44 01
Cu(l) 400 8.0 Triton X-100  Bright yellow 1.08 x 10
Au(lll 384 4.0 SDBS Yellow 2.9 x 10
Ru(lll) 390 4.25 Triton X-100 Brownish yellow 1.70¢°

Recommended procedure

Determination of Pd(Il) (Zero order spectrophotomety)

An aliquot of the solution containing 0.1064 — 842ug/mL of Pd(Il), 10 mL of buffer
solution pH 5.5, 1.0 mL of Triton X-100 (5%) and)ImL of 5x10° M DMHBIH reagent
solution were taken in a 25-mL volumetric flask ahd solution was diluted up to the mark
with doubly distilled water. The absorbance was suead at 382 nm in a 1.0 cm cell against
reagent blank prepared in the same way, withoualnien. The measured absorbance is used
to compute the amount of Pd(Il) from the pre-detee calibration curve.

First order derivative spectrophotometry

For the above solutions, first-order derivativecipeof Pd(I1)-DMHBIH were recorded with
scan speed fast having a degree of freedom 9eiwévelength range from 350-650 nm. The
derivative peak height was measured by peak-zetbadeat 414 nm. The peak height was
plotted against the amount of Pd(ll) to obtain¢h&bration curve.

Analysis of alloy samples

0.5 g sample of alloy was digested in 15 mL of amggaa by warming and the solution was
evaporated to dryness. The residue was dissolvelD imL of diluted HCI and resulting
solution concentrated to 5.0 mL, diluted to 50 mithwdoubly distilled water, filtered and
made up to the mark in a 100-mL volumetric flask.

Analysis of hydrogenation catalyst samples

About 0.3 g of catalyst sample was transferred 280-mL beaker, treated with 5.0 mL of
2.0 M HNG; and covered. When the solution of gas had dimaust0 mL of aqua-regia was
added and the solution was evaporated to near ssyop a sand-bath. The residue was
dissolved in 5.0 mL of 2.0 M HN£and diluted to mark with doubly distilled waterar250
mL volumetric flask. Suitable aliquots were takemdaanalyzed for palladium(ll) using
recommended procedure discussed above.

Real water sampleg14]

Each filtered (with whatman No. 40) river water gden(250 mL) was mixed with 10 mL of
concentrated nitric acid in 500 mL distillationdka The sample was digested in the presence
of excess potassium permanganate solution accoralitige method recommended by Fifield
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et.al [15]; the solution was cooled and neutralingtth a dilute NHOH solution. The digest
was transferred into a 25-mL standard flask andtelil up to the mark with double distilled
water.

RESULTS AND DISCUSSION

The reagent 3,5-dimethoxy-4-hydroxybenzaldehydaicstinoylhydrazone (DMHBIH) was
easily synthesized as any other Schiff base reagjeéetnew chromogenic reagent DMHBIH
was not used for the spectrophotometric deternunatof the Pd(ll). Aldehyde-
isonicotinoylhydrazone reagents are not exploiteduchm for spectrophotometeric
determination of metal ions. Moreover, the derivatinethods using this class of reagents are
scare.

The de-protonation constants of DMHBIH have beetertd@ned by recording UV-Visible
spectra of pM (1.2 x 1DM) at various pH values [16] and by taking thetharietic mean of
the values obtained from the measurements at fifereht wavelengths. The values of de-
protonation of ligand are 5.1 (pKand 8.2 (pk). The possible species which may be formed
at different pH values are shown in Figure 2. lidi@cmedium, the ligand presumably exists
in enolic form and co-ordinates the metal ion asimanion to give neutral complexes. The
colour reactions of some important metal ions VidfMHBIH are summarized in Table 1.
The colour reactions are mainly due to complex &iram of DMHBIH with divalent,
trivalent metal ions such as Pd(ll), Cu(ll) Au(lldnd Ru(lll) in acidic medium to give
intense coloured complexes.

OCH,
HO OCH,
Q HO
N OH
HsCO Z NH X = N o
~N
H N H3CO Z\ X
H _~N
Enolic form
H pK,
OCH
+_ 3
0 . OCH,
o+ H
HO . .
N O +H
HsCO Z NH Y ——— "
H N PK, H3CO Z SNH X
H =N

Di-ionic form

Mono-ionic form

Figure 2. Different species of DMHBIH at differentpH values.

Absorption spectra

The absorption spectra of DMHBIH and its Pd(ll) gdex under the optimum conditions are
shown in Figure 3. The Pd(ll)-DMHBIH complex shoty& maximum absorbance at 382
nm, where the reagent blank does not absorb ajpjbtgci
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Figure 3. Zero order absorption spectra of
a) Reagent (DMHBIH) vs. buffer blank.
b) Pd(II)-DMHBIH complex vs. reagent blank.
Pd(Il) = 0.1064 pg/mL, [DMHBIH] = 2 x 10 M, pH = 5.5,
Triton X-100 (5%) = 1.0 mL.

Effect of pH

It was observed that the colour reaction betwee(il)Pdnd the reagent DMHBIH was
instantaneous even at room temperature in pH rarfige 7.0. The study of the effect of pH
on the colour intensity of the complex showed tihat maximum constant absorbance was
obtained in the pH range 4.5 to 7.0. Therefore, 38 was kept constant throughout the
experiment.

Effect of Time
A slow decrease in absorbance was observed focdlmired species after 15 min. The
stability of the complex was increased by addingfastant. The absorbance of
Pd(I)-DMHBIH remain constant for more than 6 houmspresence of neutral surfactant
Triton X-100.

Effect of Surfactants

The effect of various surfactants such as Tritoh(®; Sodium Dodecyl Benzene Sulphonate
(SDBS) and Cetyl Trimethyl Ammonium Bromide (CTAB) the absorption profiles of the
Pd(I)-DMHBIH system has been investigated and ee=d in Table 2. In presence of
Triton X-100 the complex is more stable and exkibimaximum absorbance. Hence, Triton
X-100 is selected for further studies.

Table 2. Effect of various surfactants on the Pd())DMHBIH complex

Surfactant (5%) Nature Absorbance
of Surfactant at 382 nm
None - 0.475
Triton X-100 Neutral 0.531
CTAB Cationic 0.257
SDBS Anionic 0.422

Conditions: 1.0 mL of surfactant (5%), 10 mL offeupH 5.5,
1.0 mL of DMHBIH (5 x 18 M) reagent, 0.1064 pg/mL Pd(ll).
Blank prepared in same conditions without metal ion
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Effect of Triton X-100

A study on the effect of volume of Triton X-100 ahsorbance of the complex indicates that,
absorbance of the metal complex remains constartavange of 1.0 to 4.0 mL of Triton X-
100 (5%). Therefore, 1.0 mL of Triton X-100 (5%) svaufficient in all analytical studies.
Triton X-100 serves to stabilize and sensitizerttatal complex.

Effect of DMHBIH concentration

When varying the volume of reagent DMHBIH (5 x°1®) from 0.5 mL to 4.0 mL, the
constant absorbance was obtained from 0.5 mL ton2_0A slow decrease in the absorbance
of complex was observed from 2.5 mL to 4.0 mL (above 25-fold molar of reagent).
Therefore, a 5-fold molar excess of reagent is aategfor complete and constant colour
development.

Order of addition of reactants
The order of addition of metal ion, DMHBIH Reagebtiffer solution and surfactant has no
adverse effect on the absorbance of the Pd(Il)-DNMH&loured complex.

Calibration Graphs and Analytical Characteristics

From the calibration plots it was observed thag, $istem obeyed Beer’s law in the range
0.1064 — 2.1284ig/mL of Pd(ll) with excellent linearity in terms abrrelation coefficient
value (r = 0.99). However, the practical range efedmination of Pd(ll) obtained from
Ringbom’s curve is 0.4256 - 2.1284/mL at 382 nm. The molar absorptivity and Sandell’
sensitivity of the Pd(ll)-DMHBIH complex are 2.442¢* L.mol*.cm* and 0.0044.g.cmi?
respectively. The specific absorptivity of the cdexpis 0.229 mL.g.cm*. The precision of
the method in terms of relative standard devia{ior10) for the determination of 1.0642
ug/mL of Pd(ll) is 0.02%. Important analytical pareters of Pd(II)-DMHBIH are
summarized in Table 3.

Table 3. Important Analytical parameters of Pd(II)-DMHBIH co mplex

Parameter Results

Zero order first order derivative
Amax (nm) 382 414
Detection limit (pug/mL) 0.1100 -

Limit of Quantization (ug/mL) 0.3299 -
Regression equation Y= a + bx

Slope (b) 0.2247 0.0768
Intercept (a) 0.0258 0.0101
Correlation coefficient (r) 0.9985 0.9979

Composition and stability of the complex

The composition of the complex is determined by'sl@ontinuous variation method and
molar ratio method is found to be 1:1 [Pd(ll): DMHB. The stability constant of the
complex is determined as 2.2 x'by Job’s method.

Derivative spectrophotometry is a useful techniaeause it decreases the interference i.e.
increase the tolerance limit value of foreign i@l may be advantageously used for the
determination of metal ion having overlapping specthe conceptual simplicity, relatively
quick and easy realization, increased selectivityhie analysis of minor components is the
main reasons why the interest in derivative speddra&onstantly growing for practical
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applications. The recommended derivative procedues been employed for the
determination of palladium(ll) using DMHBIH.

The first derivative spectrum (Figure 4) shows maxin amplitude at 414 nm with a zero
cross at 387 nm. The derivative amplitudes weresorea by following peak-zero method.
The typical first order derivative spectra of thé(IB—-DMHBIH complex recorded at
different amounts of palladium(ll) under the optimexperimental conditions and shown in
Figure 5. This shows that, the derivative amplisideeasured at 414 nm for first order were
found to be proportional to the amount of palladjim

0.2 +

0.1 +

Amplitude

375 400 425 450 475 500

-0.1 4

-0.2

Wavelength (nm)

Figure 4. First order derivative spectrum of Pd(Il)-DMHBIH vs. reagent.

Pd(ll) = 0.1064 pg/mL, [DMHBIH] =2 x 18 M, pH = 5.5,
Triton X-100 (5%) = 1.0 mL.

0.2
—0.8514 pg/ml
——1.2770 pgiml
—e— 1.7027 pg/ml
0.1 - —— 2.1284 pgiml
=
=
= 0 . ‘ ‘ : ‘
i 375 400 425 450 475 500
-0.1 -
-0.2

Wavelength (nm)

Figure 5. Typical first order derivative spectra of Pd(I)-DMHBIH vs. reagent.

Pd(ll) (xg/mL) = 0.8514; 1.2770; 1.7027; 2.1284. [DMHBIH] Zx 10* M,
pH = 5.5, Triton X-100 (5%) = 1.0 mL.

Effect of diverse ions
The effect of various diverse ions in the deterriamaof Pd(ll) was studied to find out the

tolerance limit of foreign ion in the present metho
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Table 4. Tolerance limit of foreign ions in the detrmination of 1.0642 pug/mL of palladium(ll).

Tolerance limit (ug/mL)

lon added - ——
Zero order First order derivative
Sulphate 3843 3843
Oxalate 2289 2289
lodide 2284 2792
Nitrate 2108 2480
Bromide 1438 2078
Acetate 1417 1653
Urea 845 1207
Fluoride 646 760
Citrate 227 379
Phosphate 190 380
Tartarate 59 178
Borate 49 246
Ascorbic acid 6.0 57
Thiocynade 2.3 7.0
Thiourea 0.2 1.0
u(vI) 476 761
Sh(lll) 390 487
cd(n 382 450
Ba(ll) 302 385
Sr(ll) 298 351
Zr(IV) 237 292
La(ll) 195 222
Mn(Il) 100 121
Mg(ll) 100 120
Se(lV) 100 126
Co(ll) 94 118
AI(111) 68 84
Pb(l1) 66 83
Bi(lll) 60 85
Hg(ll) 40 80
os(l1n) 45 75
Ni(ll) 33 47
Mo(VI) 27 38
Zn(Il) 26 52
As(l11) 25 30
W(VI) 5.0 15
sn(ll) 5.0 48
Ce(IlV) 5.0 6.0
V(V) 5.0 10
Ag(l) 4.0 22
Fe(lll) 2.2°,3.4° 5.0%
Rh(Il) 3.0 4.0
Pt(Il) 2.3 7.0
Cu(ll 0.3,0.5 1.3, 3.0
Cr(VI) 0.4 1.0
Au(lln) 0.3 0.2
Ru(lll) 0.2 2.0

‘a’ Masked with 152 pg/mL of phosphate,
‘b’ Masked with 228 pug/mL of fluoride
‘c’ Masked with 0.2 pg/mL of thiourea
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The tolerance limit of a foreign ion was taken las amount of foreign ion required to cause
an error £ 2% in the absorbance or amplitude. €kalts are given in Table 4.

The data obtained in derivative method is also ripo@ted. The data suggest that several
commonly associated anions and cations do notfeneewhen they present in large excess.
Sulphate, oxalate, iodide and nitrate do not ieted when they are present more than 2000
png/mL. Bromide and acetate do not interfered up4@0 pug/mL. The larger amounts (> 300
pg/mL) of cations such as uranium(VI), antimony(lidadmium(ll), and barium(ll) do not
interfered. Metals like strontium(lV), zirconium(} lanthanum(lll), manganese(ll),
magnesium(ll) and selenium(lV) do not interferedewhthey present up to 100 pug/mL.
Whereas, the metals copper(ll), chromium(VI), gblfi(and ruthenium(lil) are seriously
interfered. The tolerance limit of many anions amdions are more in derivative method
when compared to zero order. This shows that derevanethod is more selective than zero
order spectrophotometric method. The metal lika(iit) is masked with phosphate, fluoride
and Copper(ll) is seriously interfered even aftdnliag masking agent such as thiourea.

Applications

The spectrophotometric determination of Pd(ll) hie &lloy samples, hydrogenation catalyst
samples and real water samples were carried oatripfoying the recommended procedure.
A known aliquot of the sample solution was takem iB5-mL volumetric flask containing 10
mL of buffer solution pH 5.5, 1.0 mL of Triton X-00(5%) and 1.0 mL of 5xId M
DMHBIH reagent solutions. The contents in the flaske made up to the mark with doubly
distilled water. The amount of palladium(ll) pres@anthese samples was computed from a
pre-determined calibration plot and results are manrzed in Table 5, 6 and Table 7
respectively.

Table 5. Determination of palladium(ll) in alloy samples

Proposed method

Sample composition Amount found* (%) RSD (%)
First order First order
Zero order . Zero order .
derivative derivative
Pd, 72; Ag, 26; Ni, 2 %; 72.4 72.3 -0.55 -0.42
Pd, 96, Ru, 2; Rh, 2%; 94.7 95.2 +1.35 +0.83

Stibiopalladinite mineral
(Pd, 75%; Sh, 25%)
* Average value of five determinations

74.1 74.4 +1.20 +0.79

Table 6. Determination of palladium(ll) in hydrogenation catalyst

Sample Amount of Present method
Pd(Il) Amount found* (%) RSD (%)
present (%) Zero First order Zero First order
order derivative order derivative
Pd-CaCQ 5 4.93 5.09 +1.4 -1.8
Pd-BaCQ 5 5.14 4.96 -2.8 +0.8
Pd-BasSQ 5 4.88 4.94 +2.4 +1.2
Pd-charcoal 10 9.89 9.91 +1.1 +0.9

* Average value of five determinations
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Table 7. Determination of palladium(ll) in real water samples

sample Pd(Il) Palladium(ll) found (ug/mL) Recovery (%)
added AAS Present method
(ug/mL) method  Zero First order Zero First order
order  derivative order  derivative
River water sample 5.0 4.96 4.58 4.59 91.8 91.80
Well water sample 100 9.88 9.78 9.87 97.8 98.7
Pond water sample 12 11.94 11.79 11.87 98.3 98.9

* Average value of best three among five deterrionat

CONCLUSION

The present method using 3,5-dimethoxy-4-hydroxybktehydeisonicotinoyl hydrazone
(DMHBIH) as Spectrophotometric reagent for the deteation of palladium(ll) in aqueous
medium is sensitive and simple. This method waoriwy compared with previously
reported spectrophotometric methods [17#8kented in Table-8.

Table 8. Comparison of spectrophotometric methodf the determination of palladium(ll)

Reagent imax pH Beer's law Molar Extraction/ Ref.
(nm) range absorptivity heating
(ng/mL) (L.mol*.cm?)
2,2'-dipyridyl-2- 560 40 - 3.0 x104 Extn CHEI 17
pyridylhydrazone (DPPH)
Isonitroso-4-methyl-2-pentane 330 4.0 0.10-10.0 X514 Extraction 18
Pyridoxal-4-phenyl-3- 460 3.0 0.40-6.40 2.2x1o0 Extn. Benzene 19
thiosemicarbazone
di4-(2-pyridylazo)-resorcinol 520 9.0- 0.11-2.03 8.0x10 At 90°C Extn. 20
(PAR) 11.0 Molten
Napthalene
Furfuraldehyde 360.5 1.0- 0.17-1.70 3.99 X 10 Aqueous 21
thiosemicarbazone (FFTSC) 5.0
2-(2-Quinolylazo)-5-ethyl amino 625 1.0- 0.01-0.60 1.51 x 10 Aqueous 22
benzoic acid 2.0
O-Hydroxyacetophenone 370 6.0 0.42-10.6 9xfo Aqueous 23
thiosemicarbazone
3,5-dimethoxy-4-hydroxy 382 5.5 0.1064 —2.44x1d Aqueous Present
benzaldehydeisonicotinoyl 2.1284 method
hydrazone

Most of the spectrophotometric methods involve egitbxtraction [17-19] or heating of the
reaction mixture [20]. However, heating at a spectemperature for a long time or
extraction of components is laborious and time gomneg. The present method is not
laborious and there is no need of heating the comps or pre-extraction. Although the 4-
Hydroxy-3,5-dimethoxybenzaldehyde-4-Hydroxybenzgygitazone and Cinnamldehyde-4-
hydroxy benzoylhydrazone [9] methods are sensitittegy suffer from the serious
interference of molybdenum(lV), magnesium(ll) andarium(VI). Large amounts of
sulphate, acetate, oxalate and uranium, moderateuramof the molybdenum(Vl),
magnesium(ll) do not interfere in the present methbhis method is also free from the
interference of tin(IV), arsenium(lll) and othereaearth metals. Further the Triton X-100
enhances the stability of the metal complex.
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