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Table 1 The rate constants k/[(mol+L™")"" s™'] and the reaction
orders (n) in different particle diameters and at

various temperatures

25 C 30 C 40 C 50 T
n k n k n k n k

d/nm

22 136 980 134 131 139 223 132 293
27 127 656 126 7.6 135 151 141 232
39 125 303 112 333 122 607 138 135
50 121 148 111 165 115 306 124 689

70 116 929 1.08 938 112 210 124 445
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Fig.1 The relations of the reaction rate constant to

particle size at various temperatures
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Fig.2 The relations of the reaction order (n) to

particle size at various temperatures
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Table 2  The activation energies and the pre-exponential

factors for different particle diameters

d/nm E,/(kJ+mol™) A/[(mol*L™)""s™]
22 35.60 1.78x10°
27 42.42 1.71x10°
39 48.78 3.50%x10”
50 50.34 8.68x10”
70 53.09 1.60x10"

Note: n in superscript is the reaction order, and there are different

reaction orders for ZnO nanoparticles with different particle diameters.
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Fig.4 The relation of the apparent activation energy

to the particle size
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Effect of Particle Size on Kinetic Parameters of the Heterogeneous Reactions*

XUE, Yong-Qiang DU, Jian-Ping WANG, Pei-Dong WANG, Zhi-Zhong
(College of Chemical Engineering, Taiyuan University of Technology, Taiyuan 030024)

Abstract Effects of particle size on Kinetic parameters were studied by the reaction of nano-ZnO with solution
of sodium bisulfate, and the cause of the apparent activation energy decreasing was discussed. The results show
that the reaction rate is only related to the concentration of reactant when the partical size of reactant, the reaction
temperation and the stirring rate are constant. The particle size has obvious effects on the reaction or-der, the rate
constant, the activation energy and the pre-exponential factor. With decreasing the particle size, the rate constant
and the reacture order increase, while the pre-exponential factor and the apparent activation energy decrease.
There is a linear relation between the apparent activation energy and the reciprocal of the size, and the particle size
exerts influences on kinetic parameters of a heterogeneous reaction through the mole surface area, the mole sur-
face energy and the mole surface entropy.

Keywords: Nanoparticle, ZnO, Heterogeneous reaction, Rate constant, Activation energy,

Reaction order, Pre-expotential factor, Kinetics
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