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Units, symbols, and abbreviations

As in any field, there are certain accepted conventions used in symbols and
abbreviations, and in this book we have tried to use accepted terminology
where possible. Generally, the SI system of units and recommended sym-
bols has been used; however, there are a few cases where additional sym-
bols are needed or where some small modification to the recommendation is
desirable.

Units

There are significant advantages in working exclusively in SI units. These
units consist of base units and derived units and are modified by prefixes
(see Harrison & Ellis, 1984). Worked examples will be found throughout
this book.

Base and supplementary units

metre m  unit of length

kilogram kg  unit of weight (note that this is the base unit despite the ‘k’
prefix)

second s unit of time

ampere A unit of electric current

kelvin K unit of temperature

mole mol unit of amount of substance

candela cd  unit of luminous intensity

radian rad supplementary unit of angle

steradian sr  supplementary unit of solid angle

Derived units
Useful units with special names are listed below together with their equiva-
lents in base units. Note the spaces between units.

hertz Hz =5 unit of frequency

newton N=kgms? unit of force

joule J=kgm?s? unit of energy

watt W = kg m?s unit of power

pascal Pa = kg m™s? unit of pressure

coulomb C=As unit of electric charge

volt V=kgm?s3 A~ unit of electric potential difference
ohm Q=kgm?s3 A unit of electric resistance

siemens S=0Q7"=kg'm?s’A? unit of electric conductance

farad F=A?s*kg?! m? unit of electric capacitance

Non-Sl units
dngstrom A =10""m unit of length
atmosphere atm =101325Pa  unit of pressure
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electron volt eV =* 1.602x10"]  unit of energy (*equivalence not equality)
molar M = mol dm™? unit of concentration

Prefixes

Those prefixes likely to be encountered in this book are given below. It is
recommended that when inserting numerical values into an equation the pre-
fixes be replaced by their numerical equivalents (with the exception of the k
in kg). If this is done the answer will automatically be in the correct SI units
with a power of 10 that can then be converted to the appropriate prefix. If the
physical quantity is taken to a power, the prefix is also taken to that power.
For example:

1 nm? = 1x(10° m)? = 1x(10°)> m? = 1x107'® m?

Relevant prefixes are:

tera T 100 centi ¢ 107
giga G 10° mili m 103
mega M 10°¢ micro p 107
kilo k 10° nano n 107
deci d 107 pico p 10

Relationship between physical quantities and their units.
The SI recommends that the following relationship be used:

physical quantity = numerical value x unit.

Thus, in labelling columns in tables or axes on graphs the appropriate label
should have the form: physical quantity/unit, which means that only the
numerical values should be shown in the column or along the axis. Examples
will be seen throughout this book.

As well, the SI suggests that when numerical values are inserted into equa-
tions the units should also be inserted. Again, examples are given later.

Symbols

Note that in the SI, symbols for physical quantities are printed in italics,
whereas symbols for units are printed upright. Note that we will also print
labels (such as substance M or phase B) upright. The symbols used are listed
below:

A total area of surface

A, area per molecule of substance M
a,  activity of substance i

¢,  concentration of substance i

D  diffusion coefficient

diameter of particle
elementary charge
kinetic energy
binding energy
force

=

T m e A



UNITS, SYMBOLS, AND ABBREVIATIONS xxi

Gibbs free energy

acceleration due to gravity
enthalpy

ionic strength (Eqn 9.17)

molar mass

mass of substance 7

Avogadro constant!

number of molecules of substance i
number of particles

refractive index

amount (in moles) of substance i

I IR O

ZZ 3

] R
: 2

S
Tg -

total adsorbed amount (in moles) of substance i

pressure

partial pressure or vapour pressure
heat energy

gas constant

radius; transport resistance
entropy; spreading coefficient
temperature

time

internal energy

volume

partial molar volume

, V. potential energy of attraction, repulsion
velocity

rate

work energy

mole fraction of substance 7

distance in the surface plane

distance in the surface plane

distance normal to the surface plane
charge number of substance 7

adsorbed amount of substance 7 on unit area of surface
surface tension; shear strain
permittivity

permittivity of vacuum

relative permittivity (dielectric constant)
zeta (electrophoretic) potential

viscosity

fraction of surface covered by adsorbed film; contact angle; scatter-
ing angle

chemical potential of substance i
surface pressure

€ equilibrium spreading pressure

HSOERANL BB g g et Hawy

iyl
I
e
[v]

(=3

DI e

=

! The unit of the Avogadro constant is usually given as mol. However, in this book the
constant is mostly used as a factor converting moles to molecules and thus the appropriate
units are molecule mol.
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Hns
i
p
¢

osmotic pressure

ratio of circle circumference to diameter = 3.1416 (to four places)
density

phase angle

Superscripts and subscripts

indicates a pure substance

a, B indicate a bulk phase

S,L,G indicate solid, liquid, or gas phase

o] indicates a surface excess quantity

o indicates a standard state

Abbreviations

AFM atomic force microscopy

BAM Brewster angle microscopy

BET Brunauer, Emmett, and Teller (equation for gas adsorption)
CCD charge-coupled device

cmc critical micelle concentration

C,,TAB cetyl trimethyl ammonium bromide

C,OH  alcohol with # carbon atoms in chain

FTIR Fourier transform infrared (spectroscopy)

GIXD  grazing incidence X-ray diffraction

LB Langmuir-Blodgett (technique for depositing films on solids)
PEO poly(ethylene oxide)

QCM  quartz-crystal microbalance

SAM self-assembled monolayer

Harrison, R.D., and Ellis, H. (eds) (1984). Book of Data. Revised Nuffield Advanced
Science. Longman Group, Harlow.
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