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Abstract: In this paper, modern types of propants used in hydraulic fracturing, 

their main properties and usage features are considered. Quartz sands and ceramic 

propants of various strengths are analyzed, as well as their effect on crack 

conductivity and hydrocarbon production efficiency. Special attention is paid to the 

physical and mechanical characteristics of propants: strength, density, granule size, 

sphericity, and fracture resistance. The advantages of lightweight and resin-coated 

propants are considered, as well as the conditions for their effective use, depending 

on depth and reservoir pressure. It is shown that the use of modern high-strength 

propants makes it possible to increase the efficiency of hydraulic fracturing and 

increase oil and gas production. 
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Modern materials used to fix fractured hydraulic fracturing in the open state are 

called propants. The main types of propants are quartz sands and synthetic ceramic 

propants of medium and high strength. Their main task is to maintain the conductivity 

of the crack after hydraulic fracturing, which ensures stable movement of oil and gas 

to the well [1]. 

In the early stages of the development of hydraulic fracturing technology, various 

substances were used as wedging materials: glass beads, steel shot, crushed coke, 

granular ash waste, pulverized coal, silicon carbide and other materials. However, 

quartz sand has become the most widespread due to its accessibility, low cost and 

suitability for most types of formations. In addition, quartz sand is able to maintain 

sufficient permeability even with partial destruction of granules [2]. 

The main disadvantage of quartz sand is its low mechanical strength. At great 

depths and high pressures, the sand granules collapse, which leads to the closure of 

cracks and a decrease in reservoir permeability. Therefore, the use of sand is 

effective mainly at depths up to 2300-2500 m. 

Ceramic propants with high strength and fracture resistance are used for deep 

formations. Unlike quartz sand, ceramic granules form a small number of large 

fragments during fracture, which makes it possible to maintain acceptable crack 

conductivity [3]. 
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The physical characteristics of propants that affect crack conductivity include 

parameters such as strength, granule size and granulometric composition, quality 

(presence of impurities, solubility in acids), granule shape (sphericity and roundness), 

and density. 

 

Indicator 
The norm for fractions 

10/14* 12/20 12/18* 16/20 16/30 20/40 

Bulk density, g/cm, 

max 
1,9 1,9 1,9 1,9 1,9 1,9 

Crushing resistance 

(mass fraction of 

crushed granules), 

%, max 

25 25 25 25 25 10 

At pressure p.s.i. 

(MPa) 

750

0 

(52) 

1000

0 

(69) 

1000

0 

(69) 

1000

0 

(69) 

1000

0 

(69) 

1000

0 

(69) 

Solubility in acids, 

%, max 
8 8 8 8 8 8 

Sphericity, not less 

than 
0,7 0,7 0,7 0,7 0,7 0,7 

Roundness, not less 

than 
0,7 0,7 0,7 0,7 0,7 0,7 

 

The most important parameter is the compressive strength, which determines the 

propane's ability to withstand rock pressure without breaking. Depending on the depth 

of the formation, different types of propants are used.: 

• quartz sands — up to 2500 m; 

• medium strength propants — up to 3500 m; 

• high—strength propants - over 3500 m. 

Studies show that the use of ceramic propants of medium strength is 

economically effective even at relatively shallow depths, since an increase in oil 

production compensates for the higher cost of the material. 

In practice, propants of the 20/40 mesh fraction are most often used. Fractions of 

12/20, 16/20 and 40/70 mesh are also used. The size of the granules significantly 

affects the properties of the propane packaging. Large granules provide high crack 

permeability, but their transportation through the crack is difficult, and the strength 

decreases with increasing size of the granules. 

The shape of the granules also plays an important role. High sphericity and 

roundness contribute to a denser packing of propane and a reduction in filtration 
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resistance. The density of the propant affects its transport by the rupture fluid. Highly 

viscous liquids or an increase in the injection rate are required to transport heavy 

propants. 

In recent years, lightweight propants with a reduced density have become 

widespread. One of the promising materials is kaolin propane, which reduces energy 

consumption and the cost of hydraulic fracturing. Due to its high strength, bauxite 

propants are used in ultra-deep wells and at high temperatures. 

Modern technologies also provide for the use of resin-coated propants. The 

polymer coating increases the strength of the granules and prevents the removal of 

destroyed particles from the crack, which helps to maintain its conductivity for a long 

time. 
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