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Abstract. Present work deals with natural and artificial methane hydrate dissociation. The 
heating of the powder produced due to the temperature difference between the external air and 
the powder. The dissociation rate was determined by gravimetric method. The range of the 
partial self-preservation for the natural hydrate is significantly longer than for the artificial one 
and moved to higher temperatures. The destruction of the natural sample is slower than the 
artificial one. The time-averaged dissociation rate for the artificial sample is equal to 1,25 %/s 
and for the natural hydrate corresponds to 0,59 %/s.  

1 Introduction  
The use of gas hydrates can be connected both to energy and ecology. The technology of methane 
hydrate is based on the production, transport and storage. To date, the cost of methane hydrates 
storage is high because of the need to maintain low temperatures or high pressures. The phenomenon 
of self-preservation can significantly improve storage efficiency of gas hydrates. The most effective 
storage is implemented with a maximum low dissociation rate, which provide pellets having a 
diameter of 7-10 mm [1, 2]. Conversely, granules having a diameter of less than 1 mm lead to high 
rates of decay and lack of self-preservation. 
 To date, there is little data on the comparison of artificial and natural gas hydrates dissociation. 
The dissociation of artificial methane hydrates has been studied in [1-4]. The dynamic method of 
hydrate generation during the run of the shock wave through the gas bubbles has been investigated in 
[5-7]. The wall influence on the boiling investigated in [8]. Another method for creating the hydrate 
[9-13] is a blowing of a liquid nitrogen jet into a vessel with water and creating a shock wave. Gas 
hydrate formation from the oil-water emulsion was studied in [14]. Present work deals with natural 
and artificial methane hydrate dissociation. 

2 Experimental data  
The description of the experimental setup and the preparation technique of artificial methane hydrate 
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are given in [1]. The mass concentration of the artificial methane hydrate corresponded to 12.1 % and 
the natural methane hydrate was 11.5 %. Artificial and natural methane hydrate structure 
corresponded to sI. The formula of the elementary cell is 2D·6T·46H2O (a cell consists of 46 water 
molecules, two small and six large areas). The average particle diameter of artificial methane hydrate 
powder corresponded to 1.4 mm and for the natural methane hydrate was 1.7 mm. The container with 
the sample was placed on the balance immediately after removing from the liquid nitrogen. The initial 
temperature of the sample was close to the temperature of liquid nitrogen. The heating of the powder 
produced due to the temperature difference between the external air and the powder. The dissociation 
rate was determined by gravimetric method. Fig. 1 shows the rate dependence of the gas hydrates 
decomposition depending on the time (1 - artificial hydrate; 2 - natural hydrate). Gas hydrate self-
preservation during the breakup is characterized by repeated decrease in the dissociation rate due to 
the formation of the surface solid ice crust of the pellets. The graphs show that the area of the partial 
self-preservation for the natural hydrate is significantly longer and moved to higher temperatures. The 
destruction of the natural sample is slower than the artificial one. The time-averaged dissociation rate 
for curve 1 is equal to 1,25%/s and for the curve 2 corresponds to 0,59%/s. It is likely that the slower 
decay of the natural hydrate associated with long period of its creation. As a result, the crystalline 
structure with significantly lower defectiveness can be formed. 

Figure 1. The rate dependence of the gas hydrates destruction on time: 1 – for the artificial methane hydrate; 2 –
for the natural methane hydrate. 

It is necessary to study the internal crystalline structure of the natural hydrates in further research. 
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