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SUMMARY 
Kinetics of brominaiton safranine by peroxydisulphate ion in presence of bromide on has been 
investigated at various temperatures and ionic strengths. The rate followed first order kinetics 
in peroxy disulphate and bromide ion each, and zero order kinetics in safranine. A linear 
relation was obtained for the variation of logarithm of rate constant (log k) with the square 
root of ionic strength of the media (µ). The rate constants for the rate controlling step were 
evaluated and interpreted as a function of ionic strengths and temperatures. The values of 
activation parameters were also computed. 

 
INTRODUCTION 

 
The kinetics of ionic reactions have been widely studied by many cu-workers (F. Uddin, 

1975, 1985, 1995). These reactions show a remarkable similarity in the kinetics behaviour, effect 
of ionic strength on rate constant and on activation parameters. Majority of such reactions were 
shown to be very specific and more dependent upon the nature and ionic strength of the reacting 
species. The kinetics of some ionic reactions were also studied in presence of dye (RV. Subb Rao., 
1988, K., Tennakone, 1987, P., Sevick., 1991, J.R., Sutter, 1990). The mechanism and rate law of 
such reactions were determined, which showed that the rate of decolourization of dye was equal to 
the rate constant of ionic species. Moreover such reaction was reported to be enhanced by the 
increase in presence of non-aqueous solvent (P.V., Subb Rao, 1988). 

 
The present investigation reveals the study of kinetics of oxidation of safranine and 

peroxydisulphate ion in presence of bromide ion. The reaction was studied as a function of ionic 
strength at various temperatures. 

 
EXPERIMENTAL 

 
All the chemicals used were of Analar grade. Double distilled water was used throughout the 

investigations. 
 

Preliminary Experiments: 
The spectra of the safranine was recorded on a Shimadzu CV-VIS spectrophotometer UV-

160A (a microcomputer-controlled double-beam recording spectrophotometer). Safranine showed 
a maxima at the wavelength 493 nm with molar extinction coefficient 3.98x 103 dm3 mol-1 cm1. 

 
Kinetic Procedure: 

The kinetic study was made in aqueous sulphuric acid medium. The course of the reaction 
was followed by measuring the absorbance of unreacted safranine. The rates were measured at 
various ionic strengths ranging 0.13 to 0.325 mol.dm3 and temperatures 30 to 50°C. The 
concentration of safranine were kept constant throughout the measurements, while the ionic 
strength was varied by changing the concentration of peroxydisulphate and bromide ion. 0.05 
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mol.dm-3 sodium bisulphate buffer was used to maintain the ionic strength of the system. The rate 
constants were calculated from the average of duplicate determinations. The values of specific rate 
constants were compiled in tables 1 and 2. 

 
 

RESULTS AND DISCUSSION 
 

Safranine (phenazinium-3, 7-diamino-2,8-dimethyl chloride) was used to observe the kinetics 
of reaction. 

 
In acidic medium peroxydisulphate ion behaves as an oxidizing agent and oxidizes bromide 

ions to molecular bromine (P.V., Subb Rao, 1988, F., Uddin, 1980, S., Subhan, 1980). The 
liberated bromine was used to brominate the safranine, according to the following mechanism. 
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Proposed rate law is given as: 
 

 
 
 

The rate of decolorization of safranine Oct) should be equal to the rate constant of 
peroxidisulphate and bromide on (Ks). Since zero order kinetics was observed in safranine, it will 
not participate in rate determining step and reaction obeys first order Kinetics in S,CR1 and Br . 
Since they participates in rate determining step the specific rate constant K, were calculated from 
the relation. 
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Where ko values were calculated from the slopes of linear plot observed between 

absorbance and time. 
 
The data in Table 1, shows that the rate of oxidation increases with the increase in the 

ionic strength of the media. Calculated values of 2"d order rate constant presented in table 2 also 
shows the same variation. The plots of log k vs √µ and √ µ/1 + √µ shows linear relation as shown 
in figures 1 and 2 respectively. The slopes of the lines d log k/d √µ and d log k/d √µ/1 + √µ were 
used to calculate the value of ZA ZB. The average values of ZA ZB comes out to be 0.92 and 1.6 
respectively (Table 3). 

 
Therefore Kilpatrick’s relation is a better approximation for the determination of values 

of ZA ZB 
 

Effect of Temperature: 
The results led to the conclusion that rate of reaction increases with temperature, plot of 

log k versus T1 is linear and is shown in Fig. 3. The activation energy Ea
# was calculated from the 

slope i.e. d log k/d (1/T). ∆H#, ∆G and ∆S# values were calculated from usual relationships (S., 
Glasstone, A., 1941, Indeili, 1960) and tabulated in table 4. 

 
It is found that energy of activation enthalpy of activation (∆H#`) and free energy of 

activations (∆G#`) decreased with increase in ionic strength of the media. These results are in 
accordance with the theory (S., Glasstone, 1941, A., Indeili, 1960). 
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