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Introduction: All analogues of lunar regolith are 

made, as a rule, in order to simulate one or two basic 
properties necessary for research, modelling and exper-
iments. It is practically impossible to create a complete 
analogue of lunar regolith based on terrestrial rocks, 
corresponding to all the basic properties – physical and 
mechanical, thermophysical, electromagnetic, chemi-
cal and mineral composition [1]. 

For lunar regolith analogues of the physical and 
mechanical properties one of the most important char-
acteristics is the grain size composition. The particle 
size of the lunar regolith is close to that of terrestrial 
volcanic ashes. Also, some volcanic ashes can be simi-
lar to the lunar regolith in chemical and mineralogical 
composition. 

In this work, a comparative analysis of the grain 
size composition of the lunar regolith and volcanic 
ashes of Kamchatka was carried out. 

Samples: For the study, ashes samples were taken 
from the Gorely, Mutnovsky, Tolbachik volcanoes, as 
well as sand from the Khalaktyrsky beach. Two sam-
ples were taken from the Gorely volcano at the foot 
and from an altitude of 1390 m. 

All samples were examined in natural constitution, 
with the exception of the sample from the Tolbachik 
volcano. Due to the fact that the material from the 
Tolbachik volcano has low strength and is subject to 
light mechanical stress, improvised means were used 
to grind the material. So, during the preparation of the 
soil, the following technique was used: 1) Crushing the 
material with a hammer; 2) Screening the crushed ma-
terial through sieves with a diameter of 1mm – 0,16 
mm; 3) Grinding the material with a roller-like object; 
4) Sifting the crushed material through sieves with a 
diameter of 1 mm – 0,16 mm; 5) Abrasion of sieved 
material with fraction <160 µm. 

It should be noted that in the lunar regolith, the to-
tal content of particles larger than 500 µm and less than 
20 µm in a typical lunar regolith sharply decreases [1]; 
therefore, fractions in this range should prevail. 

Methodology: To determine the particle size dis-
tribution, it is necessary to know the solid particle den-
sity, which was determined using a pycnometer in ac-
cordance with GOST 5180-2015. The particle size 
distribution was determined using a hydrometer ac-
cording to the method of GOST 12536-2014. 

Results: The results of determining the density of 
particles are shown in Table 1. It should be noted that 
the data obtained for the Tolbachik and Khalaktyrsky 

beach samples have rather overestimated values, which 
is associated with the peculiarities of their chemical 
and mineralogical composition.  

Table 1 

№ Sample Solid particles 
density, g cm-3 

1 Gorely 2,60 
2 Khalaktyrsky beach 3,00 
3 Gorely (1390) 2,60 
4 Tolbachik 2,93 
5 Mutnovsky 2,72 

 
Figure 1 shows the results of determining the parti-

cle size distribution of the studied samples in compari-
son with the data on the average particle size distribu-
tion curve of the Apollo and Luna missions (6); data 
on Apollo 11 (7) and Apollo 17 (8). 

 

 
 
Fig. 1. Integral particle size distribution of lunar 

soil and studied samples: 1 - Gorely; 2 - Khalaktyrsky 
beach; 3 - Gorely (1390); 4 - Tolbachik; 5 - Mut-
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novsky; 6 - particle size distribution averaged of lunar 
soil (“Apollo -11, -12, -14, -15, -16, -17” and “Luna-
24”) [4]; ]; 6 - “Apollo 11” landing site [5]; 8 -  “Apol-
lo 17” landing site [1]. 

 
The graph shows that curves (3) and (4) are the-

closest to the curve according to the averaged data of 
lunar regolith. Samples (1), (2) and (5) have too low a 
content of particles smaller than 0.1 mm. 

More detailed studies of the physical and mechani-
cal properties are needed to evaluate these samples as a 
physical and mechanical analogue of the lunar regolith. 

References: [1] E.N. Slyuta, Physical and mechan-
ical properties of the lunar soil (A review), Sol. Syst. 
Res. 48 (5) (2014) 330–353. [2] GOST 5180-2015 
Soils. Laboratory methods for determination of physi-
cal characteristics, Standartinform, Moscow (2019). 
[3] GOST 12536-2014 Soils. Methods of laboratory 
granulometric (grain-size) and microaggregate distri-
bution, Standartinform, Moscow (2019). [4] W.D. III 
Carrier, F. Asce, Particle size distribution of lunar soil, 
J. Geotech. Geoenviron. Eng. 129 (10) (2003) 956–
959. [5]  Preliminary examination of lunar samples, in: 
Apollo 11 Preliminary Science Report. NASA SP-214, 
1969, pp. 123–142.    

 

1992.pdf53rd Lunar and Planetary Science Conference (2022)


