
Kinetics of crystal nucleation 
in lithium silicate glasses

Yifan Yuan

01/29/2019



Experimental: preparation of glasses and heat treatment
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The nucleation rate was negligible at growth temperature.



Results

Induction 
time

Steady state nucleation

The slope

Nucleation rate: 
𝐼0 (cm-3 s-1)



Results



Nucleation kinetics. Comparison with theory of non-steady state homogeneous nucleation

where n is an integer

1. Time dependence of nucleation density



Nucleation kinetics. Comparison with theory of non-steady state homogeneous nucleation

2. Temperature dependence of induction time

h is Planck's constant
λ is a quantity of the order of the atomic dimensions (jump 
distance), 
k is Boltzmann's constant

∆𝐺𝑣 is the difference in free energy between the liquid and 
crystal phases per unit volume, 

V is the volume occupied per formula unit.

∆𝐺𝐷 should be identified with the activation energy involved in
transport across the interface between liquid and crystal.

σ is the interfacial free energy per unit area,



Conclusions

The time dependence of the number of nuclei per unit volume at constant 
temperature was in good agreement with the theory. 

The theory also accounts for the temperature dependence of the experimental 
induction times.
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Thanks for your attention!


