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Abstract

Proppant is a gritty material with uniformly sized particles that is mixed in with fracturing fluid during the hydraulic fracturing (fracking)
process to hold open fractures made in the ground. There are a variety of different types of proppant, including naturally occurring sand and man-
made proppants. Man-made proppants include materials such as resin-coated sand or strong ceramic materials. Proppants come in a variety of
different sizes and spherical shapes for a variety of different situations. Recently, demand for proppants has increased as oil and natural gas wells
are being made to yield more oil and gas using hydraulic fracturing. One job can require a few thousand tons of this proppant material. There are
several different types of materials used as proppant such as natural processed frac sand, resin-coated sand and ceramic proppants. Resin-coated
sand is simply sand that is coated in a resin material to smooth the surface of the sand and make the shape more uniform. Coating the sand in resin
increases its strength, making it more desirable as a proppant. Finally, ceramic proppants are the most uniform in shape and the strongest of the
proppants as their manufacturing is entirely controlled. The uniform shape of this type of proppant ensures that there is more space for the oil and
gas to flow through the proppant material and out of the well. Proppants come in a variety of different grain sizes, as well as different shapes. The

size and shape of a proppant is important as it influences the final permeability in the induced fracture.
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Introduction

A proppant is a solid material, typically sand, treated sand or
man-made ceramic materials, designed to keep an induced hydraulic
fracture open, during or following a fracturing treatment. It is added
to a fracking fluid which may vary in composition depending on the
type of fracturing used, and can be gel, foam or slick water-based.
In addition, there may be unconventional fracking fluids. Smaller-
mesh proppants overtake large-mesh proppants in permeability
after a certain threshold stress because it will mechanically fail (i.e.
get crushed) and produce very fine particulates (“fines”) at high
closure stresses [1]. Though sand is a common proppant, untreated
sand is prone to significant fines generation; fines generation is
often measured in wt% of initial feed. A commercial newsletter
from Momentive cites untreated sand fines production to be 23.9%
compared with 8.2% for lightweight ceramic and 0.5% for their
product [2]. Proppant geometry is also important; certain shapes or
forms amplify stress on proppant particles making them especially
vulnerable to crushing (a sharp discontinuity can classically allow
infinite stresses in linear elastic materials) [3].
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Proppant Types and Properties
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Figure 1: Proppant types pyramid.
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Proppants materials can be grouped into three main categories

as shown in Figure 1 & Figure 2 rounded silica sand, gravel and resin
coated sands, sintered and/or fused synthetic ceramic materials
[4]. The most commonly used materials are sand, ceramic, sand-
lined resin and sintered bauxite [5,6]. Over the past six decades,
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materials such as walnut shell, Brandy and Ottawa sand, glass,
kaolin and molten zirconia have been used as proppants [7]. Walnut

shell, steel shot, aluminosilicates, molten zirconia, plastic pellets,

glass beads, aluminum pellets and ash are also used and tested [8].

There are several types of proppants with different characteristics

according to standard classification. These characteristics must

be

appropriate to the type of well and reservoir in order to be

hydraulically fractured. Proppants act correctly in the support of

opened cracks from fracking operation.
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Figure 2: illustrates a scheme of the choice of proppant material according to the tension of fracture closure [9,10].
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