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Introduction 
The aim of laboratory catalytic reactions modeling is to find optimal 

reaction conditions for its further introduction to the industrial 

manufacturing. It is necessary to elaborate a kinetic model that describes 

experimental data. The main optimality criterion for new catalytic reactions 

is high yield of target products and absence or low yield of co-products. It 

is also necessary to define the conditions that provide for achieving the 

extreme points of all the criteria, which determines the task of multicriteria 

optimization. 

The subject of this paper is benzyl butyl ether catalytic synthesis reaction 

carried out through the dehydration of benzyl alcohol with butanol-1. 

Based on the kinetic experimental data obtained at different temperatures, a 

few possible mechanisms of the studied process were proposed which 

allowed us to elaborate an adequate combined kinetic model.  

Experimental section 

Fig. 1. Schematic technological diagram of benzyl butyl ether production by 

intermolecular dehydration of benzyl alcohol with n-butyl alcohol in the 

presence of a CuBr2 catalyst ([CuBr2]:[BnOH]:[BuOH]=1:100:150÷400, 

temperature 140-175°С) 

The direct and inverse problems of chemical kinetics 
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Kinetic model of the catalytic synthesis reaction of 

benzyl alkyl ethers  

Conclusion 
A kinetic model for the catalytic reaction of 

synthesis benzyl butyl ether has been developed. 

In the reaction, several catalytic cycles are 

realized, leading to the formation of the target and 

by-products. From the values of stages activation 

energies of catalytic cycles follows that the 

formation of benzyl butyl ether is more probable 

by the attack n-butanol with a benzyl cation 

(complex [PhCH2]
+[CuBr2(OH)]-), which is 

generated from benzyl alcohol by the action 

CuBr2. Based on the elaborated kinetic model, we 

performed three-criteria optimization.  

Multicriteria optimization of the conditions of 

benzyl alkyl ethers catalytic synthesis reaction 

N 
Temperature 

T, °C 

Reaction 

duration 

time, min 

Reagents mole 

ratio 

N=[Y4]:[Y1] 

Concentration 

of PhCH2OBu 

(Y6), mol/l 

Concentration of 

PhCH2OCH2Ph(Y9), 

mol/l 

Concentration 

of BuOBu 

(Y12), mmol/l 

A 144 656 1,15 0,64 0,41 0.043 

B 168 766 3,95 1,66 0,24 1,1 

C 145 389 3,40 0,43 0,12 0.047 
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