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ABSTRACT

Amperometric determination of Rh(lll) was accompdid in 0.1M NH+ 0.1M NH,CI medium with TDPA at d.m.e.
(dropping mercury electrode). Both cathodic and @inditrations were carried out successfully. Mesgecies-
TDPA stoichiometry obtained was 1:1. The lowestceatration estimated by amperometric titrations evé&r00
ppm and 9.00 ppm for cathodic and anodic titratioespectively with high degree of accuracy. Maximarmor (+
2%) was encountered in case of most dilute solatibrterference of different foreign ions has dieen studied.
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INTRODUCTION

Rhodium is one of the platinum group metals whilpriecious and rare element in the Earth's cribe metal is
found to be harmless if used in elemental formamathan as compounds [1]. Hence there should be smonomic
technique to estimate low concentration of thisah&n and amperometry is playing a good role is #spect.
Amperometric titration has also been used in pastrice determination of this metal with differdigands like
ethanethioic acid, 2- mercapto and 3-mercaptopmipaacid [2,3], thioglycolic acid [4] and thiomaliacid [5].
Various reagents were used for the spectrophotanagtermination of Rh (lll) [6-7] and many sulphtontaining
organic ligands have been used in amperometryhierttace determination of metal ions. Thiodipromioacid
(TDPA) which contains hard oxygen donor atom of taoboxylate groups and a soft sulphur atom actsa®, bi
or tridentate ligand, has often been used as a lesmg agent and analytical reagent. TDPA has dfteen used as
complexing agent and analytical reagent. This ligdras also been exploited earlier for the ampendmet
determination of manganese (Mn). The present wark wndertaken with a view to extend the use oflipgsd for
the amperometric trace determination of Rh(l110iAM NH; + 0.1M NH,CI medium at d.m.e accomplishing both
cathodic as well as anodic titrations. The intenfee of different foreign ions has also been ingattd.

MATERIALSAND METHODS

The author used a Toshniwal (India) manual polaplarof the type CLO2A, in association with a payfl
galvanometer of type PL50 for recording polarograsisvell as variation in current during amperoraditrations.
Rhodium chloride, RhGIxH,O was used as a source compound for Rh(lll). Stmdlution of Rh(lll) [5] was
standardized amperometrically. TDPA solution wasppred fresh daily and standardized. Purified génogas was
employed for deaeration. Amperometric determinatibmetal solution of any particular concentratisas carried
out at least thrice. Titration voltages were s@ddh the limiting region of cathodic wave of meiahs in case of
both cathodic as well as anodic titrations as TDBAnot polarographically active. Titration voltader the
amperometric titration of Rh(lll) selected was @5 The selected potential was kept constant thmoug Limiting
current corrected for dilution by the addition @fant and was recorded as a function of the veluwhthe titrant.
Dilution correction was made with the help of edp@tico, = ions(V+HV)/V, Where i, is the corrected currentpdis
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the observed current, V is the volume of solutaken initially and v is the volume of titrant add@&tull point was
obtained graphically taking,j, along y-axis Vs volume of titrant added along xsaxi

RESULTSAND DISCUSSION

Rh(11l) was found to be polarographically activedagave cathodic wave in this medium with its limdtiregion
spread over a short potential region from -0.40Mulgh -0.60V with k= -0.24V (fig.1). TDPA did not give any
wave in this medium. Titration voltage selected wa50V, which fell in the limiting region of Rh{)lalone as no
anodic current due to TDPA was present here. Ttiedi current of Rh(Ill) decreased linearly witletaddition of
TDPA and finally, titration curve shown in Fig. 2as obtained. Anodic titration were performed abo¥. This
voltage fell in the limiting region of cathodic wawf Rh(lll) alone, no current due to TDPA was prashere.
Titration resulted in amperometric curves of thpetyshown in the Fig. 3. The null point correspondedhe
Rh(111): TDPA molar ratio of 1:1 in both type oftétions.
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Fig. 1. Polarogram of 0.70 mM Rh(lIl) in 0.1M NH3+ 0.1M NH4Cl medium (Residual current excluded)

The new method is quite efficient as they enabtemasion of even a 5.00ppm solution of Rh(lll) foathodic
titration and 9.00ppm for anodic titration with higlegree of accuracy. In this matter, this methoxlgs to be
somewhat superior to the older methods availablbériterature [8].

However, all these (old and new methods) show g leav degree of tolerance for coinage and platinaetal ions.
In between the old and new methods, interferencetlodr foreign ions is lesser and accuracy of dateation of
most dilute solutions slightly better in case ofvnmethod employed in the present study. Also, the method
compares very well with the reported, Sp@hd NaOCI spectrophotometric methods for the detextion of
Rhodium[9]. However, new amperometric methods segpeint over spectrophotometric methods as theyalid
for a far greater range of concentrations of Rh@dlutions.
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Fig. 2.Amperometric titration curve of Rh(l11): TDPA system in 0.1M NH3 + 0.1M NH,CI medium

Titration voltage : -0.50v
Conc. of TDPA : 0.50mM
Conc. of Rh(lll) in the titrant solution : 5.00mM

1.8

1.6

1.4

=
N

Rh(II):TDPA = 1:1

Current (LA) —

0.8
— s -
0.6 N *
0.4
02 | Residual current line
0.0 : : : : : : : : : ‘
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

Volume (ml) of titrant added ——

Fig. 3. Amperometric titration curve of Rh(l11):TDPA systemin 0.1M NH3 + 0.1M NH,CI medium

Titration voltage : -0.50v
Conc. of Rh(lll) : 0.50mM
Conc. of TDPA in The titrant solution : 5.00mM

The 1:1 complex with TDPA was not reported yet.sTéeems to form 1:1 complex with Rh(lll) in this dnen
(table 1). This is much apparent from the natur¢hefamperometric curve shown in Fig. 2 and 3. Harel:1l
complex of Rh(lll) with similar thio-ligand [9] hasready been reported.

301
www.scholarsresearchlibrary.com



Rajni Aroraet al Der Pharma Chemica, 2013, 5 (6):299-302

Tablel
Medium Potential selected ML ratio Concentration range
(0.1M NH; + 0.1M NHCI) ) ' (ppm)
Cathodic titration -0.50 1:1 514.53 t0 5.15
Anodic titration -0.50 1:1 514.53 to 10.29

Checking of interference of foreign ions and selectivity

Study of interference of foreign ions in the newpamometric method was carried out for three comaéinns of
each metal species: 5.00 mM, 1.00 mM and 0.50 mihbléFl includes safe limits of foreign ions in tbell
solution. Non-interfering species did not interfereen when present simultaneously in the cell sslutHowever,
for these selectivity tests, the maximum conceioinabf each species taken was 0.25 mM to avoidrssggeration.

Table 2 Safelimit of the concentration of foreign ionsin the cell solution with respect to the concentration of the metal species

Metal ion Rh(lIl)
Medium 0.1 M NH+ 0.1 M NHCI
Foreign ion Cathodic Anodic
titration titration
CI B B
NOs B B
CH;COO B B
ox* B B
WO,* Equal 5t
Mg(ll) B B
Al(ll B B
V(V) 1/5" 1/5"
Cr(lln 1/10" 1/10
Cr(Vl) 1/20" 1/5"
Mn (II) B B
Mn (VII) A A
Fe(ll) Equal Equal
Fe(lll) 5t Equal
Co(ll) Equal Equal
Ni(ll) 1/5" 1/20"
Cu(ll) A A
Zn(Il) 5t 5t
Mo(VI) 1/10 1/20
Cd(ll) 5t Equal
Hg(l1) 120" 1/5"
Au(lll) A A
As(Il) 1/5" 1/10"
SCN B B
Ag(l) A A
Pd(Il) A A

A = serious interference even when the conc. @idorion is 1/20 of the metal
B = no interference even when foreign ion is 2@&srthat of metal
t =times

CONCLUSION

The study shows that thiodipropionic acid is sudafor the determination of trace quantities of Rh( The
methods give reproducibility with standard deviataf 0.05 only. The techniques have the added adgan for the
developing country like India in being relativelyigk, economic and simple.
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