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Standard Terminology Relating to

Catalysts and Catalysis1

This standard is issued under the fixed designation D3766; the number immediately following the designation indicates the year of

original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A

superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This terminology covers definitions of terms related to

catalysts and catalysis.

NOTE 1—The Manual of Symbols and Terminology for Physicochemi-
cal Quantities and Units presents authoritative descriptions of many terms
used in the field of catalysis.2

1.2 This international standard was developed in accor-

dance with internationally recognized principles on standard-

ization established in the Decision on Principles for the

Development of International Standards, Guides and Recom-

mendations issued by the World Trade Organization Technical

Barriers to Trade (TBT) Committee.

2. Terminology

2.1 Definitions:

abrasion, n—the gradual removal of material from a surface

due to friction typically generating fine particles. Note:

abrasion and attrition are often used interchangeably.

activity, n—of a catalyst, the measure of the rate of a specific

catalytic reaction conducted in the presence of a catalyst.

attrition, n—the wearing down of particles by grinding against

each other producing chips and fine particles. Note: abra-

sion and attrition are often used interchangeably.

calcine, v—in catalysis, to heat a material to a high temperature

causing a physical or chemical change, for example, loss of

moisture and volatile matter, or a phase change, or both.

catalyst bed support, n—an essentially inert plate, grid,

particulate bed, or other structural component designed to

hold up or bear a quantity of catalyst in a catalytic reactor.

catalyst carrier, n—a solid, generally porous material upon the

surface or into the voids of which catalytic materials are

placed to create the desired catalyst.

DISCUSSION—A carrier may have or contribute to catalytic activity.

catalyst substrate, n—less preferred alternative term for cata-

lyst carrier.

catalyst support, n—less preferred alternative term for catalyst

carrier.

conversion, n—the amount of a feed reagent consumed rela-

tive to the total amount of the reagent fed to the reactor.

Calculated as the difference between the molar flowrate of

the reagent fed to the reactor minus the molar flowrate from

the reactor, divided by the molar flowrate fed to the reactor.

crush strength, n—in catalysis, a measure of the resistance of

formed catalysts or catalyst carriers, either singly or in bulk,

to loss of form when subjected to a compressive force.

DISCUSSION—Formed catalysts may include tablets, spheres,

extrudates, rings, pellets, etc. and should be distinguished from

powders and granules.

density, packing (bulk), n—the ratio of the mass of a

collection of discrete pieces of solid material to the sum of

the volumes of: the solids in each piece, the voids within the

pieces, and the voids among the pieces of the particular

collection.

density, particle (envelope), n—the ratio of the mass of a

particle to the sum of the volumes of: the solid in each piece

and the voids within each piece, that is, within close-fitting

imaginary envelopes completely surrounding each piece.

density, skeletal, n—the ratio of the mass of discrete pieces of

solid material to the sum of the volumes of: the solid

material in the pieces and closed (or blind) pores within the

pieces.

density, theoretical, n—the ratio of the mass of a collection of

discrete pieces of solid material to the sum of the volumes of

said pieces, the solid material having an ideal regular

arrangement at the atomic level.

envelope, n—of a particle in catalysis, a theoretical surface

that encloses the particle and that bridges openings to the

interior of the particle.

fragmentation, n—the breaking of a solid catalytic material

into two or more smaller particles.
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gas hourly space velocity, n—the volumetric amount of a gas

processed in a given reactor bed volume per hour. Calculated

by dividing the volumetric, hourly flowrate of feed gas by

the catalyst bed volume. Abbreviated GHSV.

liquid hourly space velocity, n—the volumetric amount of a

liquid processed in a given reactor bed volume per hour.

Calculated by dividing the volumetric, hourly flowrate of

feed liquid by the catalyst bed volume. Abbreviated LHSV.

metals dispersion, n—the ratio of the number of surface atoms

to the number of total atoms for a specific catalytic metal.

metals distribution, n—the profile of metals’ concentration

across a catalyst particle and can include uniform, egg shell,

core or variable distributions. Note that within a given

sample the profile may vary from particle to particle.

particle, n—a small discrete unit of a solid.

particle size, n—one or more dimensions of an individual

particle. For a pseudo spherically shaped catalytic material,

it is defined as the diameter of an equivalent sphere based on

the measurement methods best approximation to a sphere.

For a rod or cylindrical shaped catalytic material, the length,

diameter and aspect ratio can be used to describe the particle

size. Different measurement techniques may not necessarily

provide the same equivalent diameter.

particle size distribution, n—see frequency and cumulative

distribution.

cumulative particle size distribution, n—the representation

of the total fraction of a particle size population, expressed as

either mass-, volume-, area-, or number-based, that is either

greater than or less than discrete size values.

frequency particle size distribution, n—the graphical,

tabular, or both, representation of the relative fractions of a

particle size distribution represented by (or associated with)

discrete size values (recognizing that these individual discrete

size values may represent a size increment).

pore, n—in catalysis, a small opening in a material permitting

admission, adsorption, or passage of a fluid.

pore size distribution, n— in catalysis, the volume of pores of

a material expressed or displayed as a function of pore

diameters.

pore volume distribution, n—in catalysis, an alternative term

for pore size distribution.

porosity, n—of particles in catalysis, the ratio of the volumes

of the pores in the particles to the volumes enclosed by their

envelopes.

reduce, v—in catalysis, to treat a material in the presence of a

reductant causing a chemical transformation to a lower

valency state, usually of the catalyst precursor to an active

state. For example, reducing a metal oxide to a metallic

phase.

residence time, n—in a catalytic reactor, the amount of time

reagent molecules spend in a reactor. Calculated by dividing

the volume of the reactor by the volumetric flowrate of the

reagent feed.

selectivity, n—of a catalyst, the relative measure of the molar

amount of a specific product in the product stream of a

reactor. The specific calculation of this value must be user

defined.

sintering, n—in catalysis, a reduction of the surface area of a

catalyst carrier or other solid catalytic material caused by

heat.
DISCUSSION—Sintering may be enhanced by steam or other chemical

species and may be accompanied by changes in crystallinity.

surface area, n— in catalysis, the measure of the total surface

of a material per unit mass or volume.
DISCUSSION—This is usually expressed as m2/g or m2 /cm3 and is also

sometimes called specific surface area.

weight hourly space velocity, n—the amount of reagent

processed by a given amount of catalyst per hour. Abbrevi-

ated WHSV. Calculated by dividing the weight (or mass)

hourly flowrate of process feed by the weight (or mass) of

catalyst in the reactor. Since weight and mass differ by the

gravitational constant, either can be used in this calculation,

so long as the use is consistent. The term “mass hourly space

velocity” is not commonly used; its use is discouraged.
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