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Abstract
It has been suggested that the chelating agent 2-(2-(1-thiophene-2-yl) ethylidene) hydrazinyl) benzoic acid (TEHBA) be 
utilized to extract, separate and measure platinum(IV) by UV–visible spectrophotometry at the microgram level. Follow-
ing 5 min of heating the reaction mixture in a water bath, Pt(IV)-TEHBA complex formed. This complex was formed in 
the presence of potassium iodide solution with a molar absorption coefficient 1.9 ×  103  dm3  mol−1  cm−1. At 420 nm, the 
substance exhibited the greatest absorption. As Beer’s law described, the Pt(IV)-TEHBA complex for platinum(IV) has a 
beer’s range of 10–50 μg  cm−3. It was determined that the proportion ratio of the Pt(IV)-TEHBA complex was 1:1 after its 
extraction. Despite the investigation of interference from various ions, it was ascertained that the method exhibited selectivity 
exclusively towards platinum(IV). The trace amounts of platinum(IV) were extracted and quantified from synthetic mixtures 
representing alloys, binaries and ternary synthetic mixtures. The process of extracting platinum(IV) from pharmaceutical 
samples involves the implementation of a specific method. Moreover, the procedure exhibits a progressive segregation of 
palladium(II), platinum(IV) and nickel(II) while also boasting its ease of operation.
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Introduction

Platinum is an extremely valuable mineral. An increase in its 
utilization has been observed as time has passed. Platinum 
exhibits several noteworthy attributes such as resistance to 
elevated temperatures, a high melting point and corrosion 
resistance [1]. Also, platinum serves a substantial role in 
the fields of biology and ecology. It is utilized as a catalyst 
in a huge variety of chemical reactions. The utilization of 
platinum-based catalysts in automobile exhaust gases effec-
tively eliminates carbon monoxide, and unburned hydro-
carbons from fuel and nitrogen oxides [2]. Platinum alloys 
also find application in dental and medical devices owing to 
platinum's corrosion resistance and alloying capability [3].

As a metallic element, platinum presents no health haz-
ards. In therapeutic contexts, the "cis-platin" denotes cis-
dichlorodiammineplatinum(II), a square planer platinum 
complex. Particularly advised to treat testicular cancer, 
minor lung cancer, cervical cancer, and ovarian cancer 
[4]. Furthermore, cancer can be managed with a variety of 
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additional platinum-based pharmaceutical agents, including 
carboplatin and oxaliplatin. Paclitaxel and carboplatin are 
frequently administered concurrently for the management 
of lung cancer [5]. Oxaliplatin, a platinum compound of the 
third generation, is an essential constituent in the therapeutic 
management of cervical cancer [6]. Nedaplatin, Lobaplatin, 
and Heptaplatin [7–9] are three additional platinum-based 
drugs that serve a critical function as compounds against 
cancer.

Various analytical techniques, including inductively 
coupled plasma atomic emission spectrophotometry 
(ICP–AES) [10, 11], ICP mass spectroscopy (ICP–MS) 
[12], electrothermal atomic absorption spectrometry [13, 
14], graphite furnace atomic absorption spectrometry [15], 
neutron activation analysis [16], capillary electrophoresis 
[17, 18] and others, have been utilized to identify platinum 
from environmental samples. Numerous reports detail the 
use of chromogenic reagents in spectrophotometric deter-
minations of platinum(IV). Illustrative instances of such 

reagents comprise 2-nitrobenzaldehydethiocarbohydra-
zone [19], o-methylphenyl thiourea [20], p-methylphenyl 
thiourea [21], glyoxal (p-anisyl)-thiosemicarbazone [22], 
4-(4′-nitrobenzylideneimino)-3-methyl-5-mercapto-1,2,4-
triazole [23], thiosemicarbazone containing benzoalde-
hyde in the presence of a 4-[N,N-(diethyl)amino] group 
[24]. Although there have been descriptions of mercapto 
carboxylic acids [25] and leuco xylene cyanol FF [26] but 
high selectivity reagents have been reported only rarely. 
Table 1 displays the outcomes of the comparative analysis 
between the recently developed methodology and estab-
lished techniques utilized for the extractive identification of 
platinum(IV).

By employing 2-(2-(1-thiophene-2-yl) ethylidene) 
hydrazinyl) benzoic acid (TEHBA) as an innovative reagent, 
this study aims to develop a spectrophotometric method-
ology for the detection of platinum(IV) at a micro level. 
A straightforward, discerning and quick methodology for 
the separation and spectrophotometric quantification of 

Table 1  Comparison of developed method and reported methods for spectrophotometric determination of platinum

Reagent Acidity/pH Solvent λmax Beers range/μg 
 cm−3

Molar absorp-
tivity/dm3 
 mol−1  cm−1

Remark References

4-(4-methoxybenzy-
lideneimino)-
5-methyl-4H-1,2,4-
triazole-3-thiol

1 N HCl Chloroform – – – Requires external 
complexing 
reagent

[27]

1-phenyl-4-ethylthio-
semicarbazide

– – 715 0–0.39 0.14 ×  104 Surfactant 
required

[28]

Isonitroso p-methyl 
aceto-phenone 
phenyl hydrazone

pH 5–7.2 Toulene 465 0.1–12 1.0731 ×  104 Heating on boil-
ing water for 
30–40 min

[29]

2-(5-bromo-
2-pyridylazo)-5-di-
ethylaminophenol

pH 6 acetate 
buffer

Dichloro-meth-
ane

570 1.0–3.6 1.270 ×  105 Surfactant 
required

[30]

3-(2′-thiazolylazo)-
2,6-diaminopyr-
idine

1.7 M  HClO4 Water 730 – – Heating at 90 °C [31]

1,3-dimethyl-2-thi-
ourea

pH 3.3–4.2 1,2- dichloro-
methane

413 – – Extraction time 
15 min

[32]

5-(2′,4′-dimethylphe-
nylazo)-6- hydroxy-
pyrimidine-2,4-di-
one

pH 5.2 – 634 – − Surfactant 
required

[33]

Astrafloxin FF 0.12 M  H2SO4 Toulene 556 0.07–1.95 12.7 ×  104 Heating for 
30 min

[34]

N-(m-methylphenyl)-
N-(sodium 
p-amino-
benzenesulfonate)-
thiourea

pH 4.5 Water 754.4 0–1.28 8.58 ×  104 12 h stability [35]

2-(2-(1-(thiophene-
2-yl) ethylidene) 
hydrazinyl) benzoic 
acid (TEHBA)

0.1 mol  dm3 KI Cyclohexan-one 425 20–50 1.9 ×  103 > 48 h stability, 
rapid extraction

Present method
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platinum(IV) is described in the current study. Addition-
ally, this methodology exhibits notable levels of sensitivity, 
selectivity and precision. Furthermore, the research displays 
the feasibility of the established methodology in terms of 
platinum separation and quantification across an extensive 
range of matrices, including an authentic sample.

Experimental

Instrumentation

The absorbance measurements were conducted using quartz 
cells with a diameter of 1 cm and a digital spectrophotom-
eter model SL 244 manufactured by ELICO. To conduct 
the weighing, a Contech model CA-123 electronic balance 
was utilized. After undergoing the calibration process, the 
glassware underwent a cleaning procedure which entailed 
submerging it in a nitric acid solution that had been acidi-
fied, followed by two rinses with distilled water.

Reagents

A generic solution of platinum(IV) was made via dissolv-
ing 1.0 g of platinum chloride  (H2PtCl6⋅xH2O) in 20  cm3 of 
hydrochloric acid solution (1.0 mol  dm−3). Subsequently, 
this solution was diluted to the designated volume in a grad-
uated flask comprising 250  cm3 of water, until it achieved 
gravimetric standardization [36]. The working solution 
of platinum(IV) with a concentration of 50 μg  cm−3 was 
produced via dilution of a generic solution with distilled 
water. The chromogenic reagent 2-(2-(1-(thiophene-2-yl) 
ethylidene) hydrazinyl) benzoic acid (TEHBA) (Fig. 1) was 
synthesized following the methodology that was proclaimed 
[37]. To prepare the stock solution of the reagent, which had 
a concentration of 0.1 mol  dm−3, 0.65 g of TEHBA dissolved 
in 25.0  cm3 of dimethylformamide (DMF). A TEHBA work-
ing reagent solution with a concentration of 0.001 mol  dm−3 
was prepared in DMF through the dilution of the stock 

solution to the desired degree. To conduct interference 
analysis, a multitude of metal ions were employed. Prior 
to preparing these solutions, the corresponding compounds 
were dissolved in diluted hydrochloric acid or distilled water 
and the resultant mixture was subsequently diluted to the 
desired concentration. Alkali metals were produced by dis-
solving metal ions in water that had undergone double distil-
lation. Furthermore, interfering ion solutions were prepared 
to facilitate investigations into their applications.

Recommended method

A mixture of 50 μg Pt(IV), 2  cm3 of 0.001 mol  dm−3 TEHBA 
reagent and an adequate volume of potassium iodide solution 
(0.1 mol  dm−3) was transferred in a standard graduated flask 
with a capacity of 10  cm3 and diluted to desired level with 
distilled water. This solution was retained in the hot water 
bath for 5 min. After heating, once the mixture had reached 
room temperature, it was transferred into a 125  cm3 separa-
tory funnel and equilibrated for ten seconds with 10  cm3 of 
cyclohexanone. Following the unimpeded separation of the 
two layers, the organic layer contained the platinum(IV)-
TEHBA complex was characterized by its yellow hue. The 
organic layer was dehydrated with anhydrous sodium sulfate. 
After dehydration it was added to a 25  cm3 graduated flask. 
To achieve the desired concentration, cyclohexanone was 
utilized. Upon comparison with the reagent blank, which 
was prepared in a similar way, the absorbance wavelength of 
the Pt(IV)-TEHBA complex was greatest at 420 nm.

Result and discussion

Absorption spectra

The absorption wavelength of the yellow Pt(IV)-TEHBA 
complex was ascertained greatest at 420 nm, whereas the 
reagent blank did not demonstrate any impact at this specific 
wavelength. This indicates that only one compound was gen-
erated under these experimental conditions, as the absorp-
tion curve remains unchanged (Fig. 2).

Effect of potassium iodide concentration

Formation of the Pt(IV)-TEHBA complex is highly depend-
ent on the potassium iodide concentration. Platinum(IV) 
forms chelate with reagent (TEHBA), forms ionic unsta-
ble chelate and iodide make it stable is the role of potas-
sium iodide. A KI concentration was varied throughout the 
duration of the investigation from 0.01 to 0.2 mol  dm−3. 
Rise in KI concentration results in a corresponding rise 
in absorbance; nevertheless, beyond 0.1 mol  dm−3, there 
is no substantial alteration observed. Consequently, a KI 

Fig. 1  Structure of 2-(2-(1-thiophene-2-yl) ethylidene) hydrazinyl) 
benzoic acid (TEHBA)
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Fig. 2  Absorption spectra for 
Pt(IV)-TEHBA complex

Fig. 3  Effect of potassium 
iodide concentration on Pt(IV)-
TEHBA complex
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concentration of 0.1 mol  dm−3 was employed for subsequent 
investigations (Fig. 3).

Effect of extraction solvents

To determine the suitability of various solvents for extract-
ing complexes quantitatively toulene, xylene, ethyl acetate, 
n-butanol, cyclohexane, isoamyl alcohol, chloroform and 
cyclohexanone were evaluated as potential extraction sol-
vents. Cyclohexanone was identified as the most appropri-
ate choice based on its observation of the greatest complex 
absorbance at 420 nm (Fig. 4).

Effect of reagent (TEHBA) concentration

It was determined that a concentration of 0.001 mol  dm−3 of 
TEHBA in DMF was sufficient to induce the formation of a 
complex between Pt(IV) and TEHBA. Additionally, it was 
observed that further adjustments to the concentration of the 
reagent did not produce any statistically notable deviation 
from the result. Considering the findings presented, it has 
been confirmed that the optimal concentration of TEHBA 
in DMF for the ongoing inquiry is 0.001 mol  dm−3 (Fig. 5).

Effect of heating time

By heating the reaction mixture to a temperature of 70 °C 
for a duration of 1–30 min, the Pt(IV)-TEHBA complex 
was formed in 5 min of heating time. The absorption 

remains unchanged in the presence of supplementary heat. 
As a result, the heating period utilized for the entirety of 
the investigation was 5 min (Fig. 6).

Analytical figures of merit

Beer's law was observed to be adhered within a concen-
tration range of 10–50 μg  cm−3(Fig. 7). Following deter-
mination, the molar absorption coefficient and Sandell's 
sensitivity were assessed and discovered to be 1.9 ×  103 
 dm3  mol−1  cm−1 and 0.010 μg  cm−2, correspondingly. The 
value of the correlation coefficient (R2) for the Pt(IV)-
TEHBA complex was determined to be 0.99. The inter-
cept value of the line was 0.005 and the slope was 0.010. 
Consequently, the quantification of Pt(IV) in samples can 
be achieved through the utilization of the linear equation 
y = 0.010x + 0.005. Ringbom's plot exhibited a sigmoid 
form, distinguished by a rectilinear segment spanning 
intermediate absorbance values of 20–45 μg  cm−3. The 
slope value of the graph was 0.6904. The graph of the 
logarithm of the platinum(IV) concentration (C) relative to 
(1 − T), (where T represents the transmittance values) was 
identified as the optimal concentration range (Fig. 8). A 
summary of the analytical parameters that were executed 
previously is presented in Table 2.

Fig. 4  Effect of extraction 
solvents on Pt(IV)-TEHBA 
complex
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Fig. 5  Effect of TEHBA con-
centration on Pt(IV)-TEHBA 
complex

Fig. 6  Effect of heating on 
Pt(IV)-TEHBA complex
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Stoichiometry of Pt(IV)‑TEHBA complex

The Jobs continuous variation method was employed 
to determine the stoichiometry of the Pt(IV)-TEHBA 

complex. The objective was achieved through the utiliza-
tion of a concentration versus absorbance to represent the 
ratio of metal concentration to the sum of metal concen-
tration and ligand (Fig. 9). In the mole ratio approach, the 

Fig. 7  Beer’s law range for 
Pt(IV)-TEHBA complex

Fig. 8  Ringbom’s plot of 
Pt(IV)-TEHBA complex
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concentration of metal to ligand is plotted against absorb-
ance which provides additional support for this discovery 
(Fig. 10). As a consequence, it is highly probable that the 
extracted compound has 1:1 stoichiometry.

Interference study

An investigation was undertaken to assess the effects of sev-
eral interfering ions on the process of separating and quan-
tifying the Pt(IV)-TEHBA complex. The selective nature of 
the method was demonstrated by the relative error of ± 0.2% 
in the detection of platinum(IV) concentration (50 μg  cm−3). 
The proposed methodology illustrates the upper limit 
of tolerance for a specified quantity of foreign ions. The 
efficacy of EDTA in eliminating interference caused by 
chromium(III) and cobalt(II) was ascertained, while tartrate 
demonstrated success in eliminating interference caused by 
thallium(III) (Table 3).

To the solution containing 50 μg  cm−3 of Pt(IV), different 
amounts of foreign ions were introduced (100 mg for ani-
ons and 10 mg for cations). At first, a significant amount of 
foreign ion was added to 10  cm3 graduated flask containing 
Pt(IV) solution and as per the recommended procedure, 2 
 cm3 of 0.001 mol  dm−3 TEHBA reagent and adequate vol-
ume of potassium iodide solution (0.1 mol  dm−3) were added 
and diluted to the desired level with distilled water. This 
solution was heated in hot water bath for 5 min. After heat-
ing and extraction in cyclohexanone, the absorption meas-
urements were carried out at 420 nm. When interference 
was strong, the trials were repeated with gradually lower 
amounts of foreign ion. The proposed methodology illus-
trates the upper limit of tolerance for a specified quantity 
of foreign ions. Interference caused by chromium(III) and 

Table 2  Spectral and physico-chemical characteristics along with 
precision data of platinum(IV)-TEHBA complex

Spectral characteristics and precision Parameters

Potassium iodide concentration 0.1 mol  dm−3

Reagent solvent DMF
Extraction solvent Cyclohexanone
Reagent concentration 0.001 mol  dm−3

Equilibrium time 10 s
λMax 420.0 nm
Molar absorptivity 1.9 ×  103  dm3  mol−1  cm−1

Sandell’s sensitivity 0.010 μg  cm−2

Beer’s law range 10 to 50 μg  cm−3

Ringbom’s optimum range 20 to 45 μg  cm−3

Correlation coefficient 0.99
Relative standard deviation 0.35%
Stiochiometry of the complex 1:1 (Pt(IV):TEHBA)
Stability of complex > 48 h
Limit of detection 0.023 μg  cm−3

Limit of quantitation 0.071 μg  cm−3

Fig. 9  Job’s continuous varia-
tion method for Pt(IV)-TEHBA 
complex
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cobalt(II) was removed by masking agent EDTA, while tar-
trate was also used as a masking agent for eliminating inter-
ference caused by thallium(III). The masking agents, EDTA 

and tartrate were added to the working solution before the 
addition of the reagent solution. The masking agents form 
complexes with the interfering metal ions for preventing 

Fig. 10  Mole ratio plot for 
Pt(IV)-TEHBA complex

Table 3  Effect of foreign ions 
on extraction of platinum(IV)-
TEHBA complex

a Masked with 100 mg EDTA
b Masked with 50 mg Tartrate

Foreign ions Added As Tolerance 
limit (mg)

Foreign ions Added As Tolerance 
limit (mg)

Mn(II) MnCl2⋅6H2O 1.0 Os(IV) OsO4 3.0
Cu(II) CuSO4⋅5H2O 0.5 Ir(III) IrCl3 2.5
Cr(III)a CrCl3 0.1 Tl(III)b Tl2O3 0.5
Co(II)a CoCl2⋅6H2O 1.0 Pd(II) PdCl2 0.5
W(VI) Na2WO4⋅2H2O 10 Ba(II) BaCl2⋅6H2O 50
La(III) LaCl3⋅7H2O 3.0 Al(III) AlCl3⋅6H2O 0.8
Sr(III) SrCl3⋅6H2O 10 Ti(III) (Ti2SO4)3 0.5
Hg(II) HgCl2 10 Ca(II) CaCl2⋅2H2O 8.0
V(V) V2O5 2.0 Sulphate K2SO4 10
U(VI) UO2(CH3COO)2⋅2H2O 0.2 Fluoride NaF 10
Mg(II) MgCl2⋅6H2O 10 Succinate (CH3COONa)2⋅6H2O 8.0
Li(I) LiCl 0.5 Tartrate (CHOH:COOH)2 80
Ni(II) NiCl2⋅6H2O 1.0 Citrate C6H8O7⋅H2O 80
Ag(I) AgNO3 0.25 Malonate CH2(COONa)2 8.0
Zr(II) ZrOCl2⋅8H2O 2.0 Bromide KBr 5.0
Sn(II) SnCl2⋅2H2O 25 Oxalate Na2C2O4⋅2H2O 25
Sb(III) Sb2O3 0.5 EDTA Na2EDTA 100
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them from complexing with TEHBA, due to this interfer-
ence removed.

Detection limit, accuracy and precision

To evaluate the precision and repeatability of the proposed 
methodology, the absorbances of ten sample combinations 
that exhibited high similarity to each other were measured. 
A set of five measurements was compiled for the purpose of 
determining the mean and relative standard deviation. The 
relative value of the standard deviation was 0.35%. From 
the results, it was concluded that the presented approach 
was precise, selective, and accurate. The platinum(IV) limit 
of detection (LOD) was 0.023 μg  cm−3. A relationship was 
measured between the quantity and the limit of quantitation 
(LOQ) by using the standard deviation.

Applications

Extraction of platinum(IV) from binary synthesized 
mixtures

The devised methodology exhibits the capacity to effectively 
facilitate the spectrophotometric detection and separation 
of platinum(IV) from blended components. Manganese(II), 
nickel(II), magnesium(II) and cobalt(II) were detected in 
the aqueous phase after the extraction of platinum(IV). For 
the evaporation of the aqueous layer, 3  cm3 of concentrated 
hydrochloric acid were utilized. After the solution had 
cooled, conventional techniques were employed to analyze 
the metal ions that had been combined with the dissolved 
residue in water [38] (Table 4).

Extraction of platinum(IV) from ternary synthesized 
mixtures

50 μg of Pt(IV) solution and a specific amount of other 
metal ions were mixed together. The developed procedure 
was applied to separate and determine the platinum(IV). 

The findings that were observed were precise and platinum-
selective (Table 5).

Extraction of platinum(IV)from synthesized mixtures 
of alloys

The utilized methodology was designed for the purpose of 
extractive spectrophotometric identification of platinum(IV) 
from synthesized mixtures that represent alloys. As a result 
of the formation of the various alloys, assortments of syn-
thetic combinations were generated. The Oakay alloy, the 
platinum alloy, the iridium mineral and the platinum–iridium 
alloy were prepared as per their composition. The process of 
micro-level separation of platinum(IV) was conducted fol-
lowing the conventional methodology (Table 6).

Extraction and separation of platinum(IV) 
from pharmaceutical sample

By isolating platinum from cisplatin injections of actual 
samples, the applicability of the proposed method was 
assessed. 4  cm3 of hydrochloride acid and 4  cm3 of 
1 mg  cm−3 of cis-platin were mixed together. This mixture 
was evaporated by heating. After the evaporation of the 
acid contained within, again 2  cm3 of hydrochloric acid was 
reintroduced to obtain the residue. The residue that was left 
over after the acid underwent evaporation was dissolved in 

Table 4  Separation of 
platinum(IV) from binary 
synthesized mixtures

a Average of three determinations

Metal Ion Amount taken 
(μg)

Recovery (%)a RSD (%) Chromogenic ligand References

Pt(IV) 50 99.96 0.23 TEHBA –
Ni(II) 100 98.69 0.32 DMG [38]
Pt(IV) 50 98.98 0.27 TEHBA –
Co(II) 50 98.87 0.75 Nitroso-R-Salt [38]
Pt(IV) 50 99.39 0.14 TEHBA –
Mg(II) 100 98.91 0.34 Titan Yellow [38]
Pt(IV) 50 99.80 0.39 TEHBA –
Mn(II) 60 98.96 0.14 Permanganate [38]

Table 5  Separation and determination of platinum(IV) from ternary 
synthesized mixtures

a Average of three determinations

Composition (μg) Recoverya (%) RSD (%)

Pt(IV) 50; Ni(II) 75; Pb(II) 50 99.21 0.87
Pt(IV) 50; Mg(II) 60; Zn(II) 100 99.32 0.34
Pt(IV) 50; Ni(II) 75; Mg(II) 60 99.89 0.20
Pt(IV) 50; Ba(II) 50; U(VI) 10 99.80 0.34
Pt(IV) 50; Al(III) 25; Li(I) 30 99.75 0.22
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a 10  cm3 graduated flask [39]. The platinum was isolated 
and analyzed using the proposed methodology. It was deter-
mined that at 420 nm mixture exhibited the greatest absorp-
tion. The obtained results were selected and found to be in 
outstanding agreement with the standard value specified on 
the product (Table 7).

Sequential extraction of palladium(II), platinum(IV) 
and nickel(II)

A procedure was developed to separate, extract and quan-
tify palladium(II), platinum(IV) and nickel(II) as shown in 
Scheme 1. Palladium(II) was separated in cyclohexanone 

by using 2  cm3 of 0.001 mol  dm−3 TEHBA in the presence 
of an acidic buffer medium. Concurrently, platinum(IV) 
and nickel(II) were evaporated which were present in the 
aqueous layer. After the remnant underwent evaporation, 
it was subsequently dissolved in water. For platinum(IV) 
extraction, 1  cm3 of KI (0.1  mol   dm−3) and 2  cm3 of 
TEHBA reagent (0.001 mol  dm−3) in DMF was transferred 
to the flask and was diluted to 10  cm3 using water. After 
heating and extracted in cyclohexanone, the final detection 
wavelength of the Pt(IV)-TEHBA complex was 420 nm. 
The nickel(II)-containing aqueous solution was evaporated 
until it became moist desiccated. Following the dilution 

Table 6  Separation and 
determination of platinum(IV) 
from synthesized mixtures 
corresponding to alloy

Composition of alloy Amount of Pt(IV) 
(μg)

Recovery (%) RSD (%)

Taken Found

Oakay_alloy
Pt(IV) 20%, Pd(II) 10.5%, Ni(II) 60%, V(V) 9.5%

50 49.60 99.20 0.26

Platinum alloy
Pt(IV) 85%, Ru(III) 15%

50 49.78 99.56 0.47

Iridium mineral
Pt(IV) 10.37%, Ir(III) 52.58%, Os(VIII) 31.22%, 

Ru(III) 5.53%

50 49.82 99.64 0.24

Platinum–iridium alloy
Pt(IV) 75%, Ir(III) 25%

50 49.93 99.86 0.26

Table 7  Separation and determination of platinum(IV) from pharmaceutical sample

a Average of three determinations

Sample Product name and manufacturer Certified value of Pt(IV), mg Found by proposed method, mg Recovery (%)a RSD (%)

Cisplatin Cizcan and NEON laboratories Pvt, Ltd, 
Andheri(East)India

1.0 0.98 99% 0.32

Scheme 1  Sequential extraction 
of palladium(II), platinum(IV) 
and nickel(II)
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of the residue in 10  cm3 of distilled water, nickel(II) was 
ascertained using a spectrophotometer [38] (Table 8).

Conclusion

A stable complex is formed when TEHBA and platinum(IV) 
are introduced into KI media. In contrast to the afore-
mentioned spectrophotometric methodologies, the devel-
oped approach distinguishes itself through its efficacy in 
platinum(IV) separation, extraction, and quantification. 
For the procedure to be successful, a low reagent concen-
tration (0.001 mol  dm3) and a brief equilibrium period are 
required. Platinum(IV) has been successfully isolated and 
quantified from synthetic alloys, genuine samples, binary 
and ternary mixtures and synthetic alloys using the meth-
odology that was developed. The successive metal extrac-
tion of palladium(II), platinum(IV) and nickel(II) was 
accomplished.
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