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ABSTRACT 

Kinetics of oxidation of Brornopyrogallol red (BPR) by cerium(IV) in sulphuric acid 

medium has been investigated. As this is a very last reaction. Jenway model 6051 

colorimeler was interfaced with a computer using an analog to digital converter to 

measure the absorbance against lime. Analysis of kinetic data revealed that the reaction 

shows a rate law, 

Rate = k[BPR{Cc4 ] '2[H], 

where overall rate constant k= 87.95 d 
9'  

m 	
niol-/., 

- s
- I at room temperature (30 °C). 

The kinetic study of colour fading reaction between Broniopyrogallol red (BPR) and 

nitrite has been done in I x 10 2  mol dm 3  sulphuric acid medium. The decrease in 

absorbance of BPR at 520 nm has been monitored colorimetrically for 5 minutes. The 

interference effect of various ions was also studied. The rate law was found to be, 

Rate = k[BPR][NO2][H] 

and the overall rate constant was found to be 4.32 x 10
3 
 drn mo1,2  s at room 

temperature (30 °C). 
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A kinetic spectroscopic method for the determination of V( IV) at microgram level is 

described based on its catalytic activity on BPR-NO2  reaction in acidic medium and a 

linear relation exists between the decrease in 2lbsorbance within a lxed period of time 

(I 00 seconds) in the range of 2.5 tg cm and 15 ig cm . This method is suitable for the 

esliniation of vanadium. Based on the kinefic data it has been shown that 

Rate = 	+ kcat  [V024 ] }[BPR][ H*][ NOV] 

where kcai was found to be 4.42 x 10 dm9  mo[ 	and two mechanisms, one for the un- 

catalyzed reaction and the other for the catalyzed reaction, has been suggested. 

A kinetic method is also presented for the determination of vanadium(IV) based on its 

catalytic effect on the redox reaction of Bromopyrogallol red (BPR) and 

peroxydisulphate in sulphuric acidic medium. The reaction was monitored 

spectrophotometrically by measuring the decrease in absorbance of BPR at 520 nm. The 

effect of various l)aramelers  such as concentrations of hydrogen ion, peroxydisuiphate 

and BPR and ionic strength on the rate of the reaction was studied. Detailed kinetic 

studies were done. For uncatalyzed reaction the rate law obtained is 

Rate = k11[S2082 ] 

and kincat was found to be 3.40 x 	mind  at room temperature (30 °C). For catalyzed 

reaction the rate law obtained is, 

Rate = k[S 02i ke[S 0 i{V(1 V)] 

and k at  was found to be 8.49 x 
103 dm3  moF' min' at room temperature (30 °C). The 

method is free from some interferences, which often accompany vanadium. The 

calibration curve obtained was ilnear in the range of 0.2 - 2 tg cni. 
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Preliminary investigation shows that the proposed method be used to determine 

vanadiuni(IV) and vanadium(V) in water samples. However, it is recommended that the 

complete study be done for the analytical applications of this method. 

A kinetic spectroscopic method for the deterrnination of Ag using an indicator reaction 

between Bromophenol red and peroxydisuiphate in phosphoric acid medium with 

1,10-phenanthroline has also been investigated. The detection limit of Ag was found to 

bc 27 ng cm 3 . 

The rate law of the reaction can be written as 

Rate = 	± k 	[Ag] } [BPRed[S2O52[Flh]L 

To evaluate the accuracy of this method, solutions of known strengths of Ag' were 

analyzed and the accuracy was found to be satisfactory. 
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