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We have investigated temperature dependence of enthalpy and heat capacity of ice pre-melting (a melting below bulk melting temperature) [1] in porous matrix of two-generation synthetic opal in temperature range from 160K to 280K.  The porous matrix is formed by dense (fcc) packing of mono-disperse spheres of amorphous silicon dioxide whose diameter is of order of some hundreds of nanometers that in turn are formed by fractal packing of primary (first generation) spheres whose diameter is of order of some nanometers. 
On the temperature dependence of heat capacity are presented two well separated Kelvin peaks corresponding to melting of spherical ice particles inscribed into interstices formed by first (small) and second (large) generation opal particles respectively. The temperature interval between Kelvin peaks corresponds to ice pre-melting on surface of large spherical opal particles, near contacts and at crevices between them and on grain boundaries between ice crystallites. 

Experimental results are analyzed within Cahn-Dash-Fu (CDF) theory of ice pre-melting in a closely packed system of mono-sized spherical particles [2]. This theory considers gradual melting of ice in porous media as a consequence of interfacial and grain boundary melting combined with curvature-induced Kelvin depression of the melting point. Our analysis shows that ice pre-melting in porous matrix of synthetic opal represents an ideal object for experimental verification of the CDF theory. 
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