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The formation of THF clathrate crystal from 
solution is determined by the consecutive 
optical microscopic observation. 



Comparison of the cluster 
nucleation theory (a-b-c-e) and the 
local structuring hypothesis (a-d-e). 
(a) Water without dissolved gas 
molecules (initial condition). (b) 
Cluster form immediately after 
dissolution of gas molecules. (c) 
Cluster prestages agglomerate by 
sharing faces. These agglomerated 
clusters may be unstable (step back 
to b is possible). (d) No cluster 
formation after dissolution of gas 
molecules. (e) Hydrate nucleation.
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Conclusion

• This experimental study successfully probes the critical nucleus size in THF clathrate hydrates and reveals 
a crucial relationship between its size and the supercooling level.

• By demonstrating the inverse proportionality of the critical nucleus size to the degree of supercooling, 
this work contributes valuable insights into the microscopic mechanism of clathrate hydrate nucleation.

• The reported technique of using nanoparticles as the probe is demonstrated to have general feasibility in 
probing the occurrence and character of the (transient and small) critical nucleus in numerous of the 1st-
order phase transition processes.
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