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ABSTRACT

Bumperazine dimaleate forms a red coloured 1:1 complex with palladium(Il) in
hydroch'oric acil-sodicm acetate buffer. The complex exhibits absorption maximum at 490 nm
with molicr absorptivity 3-5 X 103 litre mole cm . Beer's law is valid over the concentration

tange 0-2-17-0 pg/ml

INTRODUCTION

the present communication, the au*hors propos2

ths reaction of butaperazine dimaleate (BPDM)
with palladium(Il) for ths spactrophotCmeiric de'er-
mination of palladium(ll). The mzthod offers the
advantages of simplicity, rapid:ty, selectivity and
wider range of determination without the need for
extraction.

EXPERIMENTAL

Reagents

A stock solntion of palladium(Il) was prepared
by dissolving 0-9980g of palladium(Il) chlorids

(M/s Jchnson Matthey Chemicals, London) in
1 Litre of 0-1 M HCI and was standardiz.d gravi-
metrically by the dimethylglyoxims mezthodd., A
0-2% solution of BPDM was prepared in hot
double distilled wat:r and stored in an amber
boitle in a refrigerator. Sodium acletate-hydro-
chloric acid buffers ware used. Beckman spectro-
photometer Model DB was used for absorbance
measurements.,

Procedure for the Dctermination of Palladium(Il)

An aliquot of the stock solution containing'5-0-
425ug of palladium, Sml of hydrochloric acid-
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sodium acetate buffer (pH 1-5) and 2-0ml of 0-2%
BPDM were madc up to 25 ml in volumetric flask
with double distilled water. The solution was
mixed well and the absorbance was measured at
490 nm against a corresponding reagent blank. The
amount of palladium in the sample solution was
then deduced from tha standard calibration curve.

RESULTS AND DISCUSSION

The aqueous solution of BPDM is Lght yellow
having maximum absorbance at 375am. BPDM
forms a red coloured complex with palladium(II)
instantancously at room tempsrature (26° C) in the
presence of hydrochloric, sulphuric and phosphoric
acids or with buffer solutions of low pH. ‘The
effective pH range where reproducible results are
obtained is 1-3-2-2 as shown by the constancy of
the A and the absorbance. Below and above this
pH range, maximum colour intensity of the
complex is not obtained. A buffer medium of
pH 1:5 has been selected for further studies.
The red complex exhibits maximum absorption at
482-500 nm where the reagent and palladium(Il)
do not appreciably absorb. Absorption measure-
menis are thersfore made at 490 nm.

A six-fold molar excess of the reagent over
palladium is required in order to obtain maximum
absorbance. The absorbance readings were con-
stant in the temperaturs range 5-45°C. Above
45° C, the absorbance decreased. The order of
the addition of reagents was not critical. Beer’s
law is oObeyed in the range 0-2-17-CGpug/ml of
palladiuvm. The optimum concentration range for
the effective spectrophotometric  determination
evaluated by Ringbom’s method is 2-0-16-6 xg/ml.
The Sandell's sensitivity of the reaction as
calculated from Boer's law data is 30ng/cm2 and
the molar absorptivity is 3+53 x 103 litre mole™!
e, The mean value for eight different samplss
each conlaining § ppm of palladium has been found
to be 4-974 ppm with a standard deviation of
0-0463. The accuracy of the method is about
+ 2% .

Composition and Nalure of the Complex

Job's method of continuous variation®, mole
ratio method4 and slops ratio method? indicated
the formation of 1:1 complex between the metal
and the reagent. The value of the apparent
stability constant, obtained by the mole ratio
method for the Pd~-BPDM complex at 26 = 1* C,
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PH 1:53 = 0-1 and ionic strength 0-1 M NaNO,
was 5-3318. The complex was found to be
cationic by ion exchange experiments,

Effect of Diverse lons

In order to assess the possible analytical
applications of this coloured reaction, ths c¢ffect
of foreign jons which often accompany Pd(II) has
been studied with 8 ppm of Pd(II). The amounts
of foreign ions which gavz less than 2% error in
absoibance reading are given in Table I,

TABLE 1
Effect of diverse ions
[Amorrt cf Pd (1T) t-lcn, 8 ug/mi]

-

Teleyrree Tcler rce

lon zdded lirr it Icn :dded gl

(no/ml) (po/mi)
Cs (VL) 8 Cl Ieride 3670
Pt (IV) 10 B« rice 3120
Ru (1IT) 1 JIedide C.3
RI (III) 4 Nin: te 2:C0
Ir (IT1) 5 Tlics Ipkite 0-1
Fe (111) 0-8 S:ipl:te 187C0
Co (1) 350 P, ¢spl.i te 1830
Ni(ID 600 Acct te 240
Co () 5C0 T ¢ te 60
A (11T) 0-2 Citizte 1CCO
Ce (1Y) 0-2 Ox.l.te 960
U (V) 500
Filucyide 4-.CO
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