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A very few organic thio ligands1 (mostly thiocar­
bohydrazone2) are suitable for the spe.ctrophotometnc 
determination of rhodium and palladium in traces and in 
presence of vmous noble and base metals. In the present 
communication~ difurfurylthtocarbohydrazone (DFTCH) 
has been utilised ru. a sensitive and selective reagent for 
both Rh81 and Pd0 in the presence of various base and Pt­
metals. 

Results and Discussion 
The absorption spectra of RhiD-DFfCH (1.4 p.g mt-1 in 

EtOAc) and Pd1tOFTCH (1.2 J..Lg mt-1 in EtOAc) com­
plexes reveal Amax for both the complexes at 377 nm while 
that of the reagent at 330 nm. Palladlwn formed complex at 
room temperature whtle the rhodium complex was formed 
on heating (boiling water-bath) for 1.5-20 min. The con­
st.mt absorbance value of RhntoFrCH complex was ob­
tained m the pH range 5.6-6 7 and that of the Pdn-DFTCH 
complex m the range 4.0-6.0. Both the complexes were 
stable for more than 24 h. The composition of the com­
pl~xes, viz. Rh(CnH~ ... O~>J .. and Pd(C11H9i'l40 2Sh, were 
established using mole-ratio' and slope-ratio4 methods. 
Ethyl acetate was taken as the working solvent. Behaviour 
of different solvents (isobutyl metbyJ ketone, 1,2-
dichloroethane, chloroform, benzene, carbon tetracblonde 
and ethyl acetate) towards extraction of the complexes at 
24~ revealed ethyl acetate to be the proper working sclvent. 
Beer's law is obeyed for both the Pd0 and Rhm complexes 
at 377 nm over the concentration range 0.48-2.4 and 0 34-
1.44 ppm re'ipCCtiveJy. The physical parameters of the 
complexes are as follows : for Pd0-DFfCH, molar ab­
sorptivity 4.48 x 104 dm3 mot-1 cm-1, Sandell's sensitivity5 

0.0024 J.l.g cm-2, relative mean error 0.4631%, standard 
deviation 0.1757 and coefficient of variation 0.7396%; for 
RhUI-DFfCH the corresponding values are 6.1 x 104, 
0.0017, 0.6482,0.1402 and 0.7905. 

In determmmg the effect of diverse ions, 24 1.1.8 of Pd 
and 18 J.Lg of Rh were mixed r.epara~ly with desired 
amount of the foreign ion m question and determined ac­
cording to the recomended procedures, and the results of 
tolerance limits (i.e. concentration of the diverse tons caus­
ing an error less than± 2%) are as follows: Cdn, Znll (2.5 
mg each); ern. Fe~. coD, WVI (2.0 mg each); TiiV, vv. 
Mn°, Ni0 , eun, Pf>ll, B1m, Aum, MoV1, UVJ (1.0 mg each) 
are tolerated for the estimation of RbUI as well as Pdn. Fur­
ther, Ir"1 ( 1 0 mg), Os VI (0.5 mg}, Rum (0.6 mg), Rbm (0.12 

2S2 

mg) and PtlV (0.3 mg) can be tolerated for the estimation of 
Pd. Again for Rhnt (18 p.g} determination, OsVI (0.25 mg), 
Pd0 (0.2 mg), Rum (0.45 mg) and PtiV (0.36 mg) caused 
no t'rror Fel0, con, Nin, Pb0, Cu0, Znn and Aum were 
masked with EDTA and TiiV with tartarate; Rulll, J>tiV and 
OsVI were reduced with hydroxylamine hydrochloride and 
sulphur dtoxide. Interference caused by Pd" m the esuma­
tion of Rhm with DFrCH was avoided by extracting the 
former at room temperature prior to the estimation. Mer­
cury and lfll1 interfered in the determination ofRhiii 

The results of estimation of Pd8 and Rhm m an alloy 
and synthetic mixtures are shown in Table 1 

T ABI.E 1-Esm!AnON 01' Pd AND Rh IN SYNTHETIC MixroRES AND AIUJT 

Sample Melal found {J.lg) • Relative 
with 95% confidence bnut mean error 

Pd11 Rh0 Pdn Rh0 

(a} S"'thtttc nuxtun:s (l.lg) 

Rum (144), Pd0 (48), 
Wv (72), Rhll! (54), 47 69±049 060 
Ifl{206), Or. VI (180} 

0sVI(180), Pd11 (72), 36±049 080 
Row (184), W" (12), 
Rhm(36) 
pcfl (12), Rhm {18) 718&±025 1836±045 021 14 

Pd0 (24}, Rh18 (54) 2373±0.40 5445±055 109 034 
(b) Alloy (87% Wv, 1391. Rh111) 

Pt1v (156 4 Jlg), Rhm (23 J.lg) 2263±023 063 
*FIVe <ets o( expenments 

Experimental 
A Hitachi U 3210 spectrophotometer with 10 mm 

quartz cells was used. The pH was measured with a 
Systronic 331 pH meter. Stock solutions of Pd and Rh were 
prepared by dissolving their chlondes (Johnson and 
Methey; I g each) in dilute HCl and standardised respec­
tively by gravimetric6 and hydrolytic precipitation 
methods. The stock solutions were suitably diluted with 
distilled water. Solutions of diverse ions were prepared in 
distilled water or dilute HCI. The Pt-Rh alloy (Arora 
Methey) sample was dissolved in minimum volume of 
aqua rigia and volume of the solution was raised upto 500 
ml Wtth distilled water and standardised. Dilute HCl and 
10% sodium acetate solutions were used to maintatn the 
acidity of the solution. A I x 1 o-3 M difurfurylthiocar· 
bohydrazone solution was prepared in ethanol. Al1 the 
chemicals used were of A.R. grade. 



NOTE 

Procedure : To prepare the reagent, furan-2-aldehyde 
(9 g) was added dropwise in thiocarbohydrazide di'!solved 
in dilute HCI and stirred till the brown mass solidified, 
which was filtered and crystallised from ethanol. 

An aliquot containing known amount of Pd (12-60 IJ,g) 
was diluted to 20 ml with distilled water and its pH was ad­
justed to 4.0-6.0. Then ethanol (2-3 ml) and the reagent 
solution (1-2 ml) were added, allowed to stand for 10 min 
and ex.tracted with ethyl acetate (3 x 5 ml). The ethyl 
acetate extract wa'i made upto 25 ml, dried and its absor­
bance measured at 377 nm against the reagent blank. 

In case of Rhm the pH was adjusted to 5.6--6.7 with 
HCI and 10% sodtum acetate solution. After addition of the 
reagent solution the mixture was heated over a boiling 
water- bath for 15-20 min. Subsequent extraction and ab-

sorbance measurements at 377 nm were same as those for 
Pd11• 
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