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European foreword 

This document (EN ISO 80000-9:2019) has been prepared by Technical Committee ISO/TC 12 
"Quantities and units" in collaboration with Technical Committee CEN/SS F02 “Units and symbols” the 
secretariat of which is held by CCMC. 

This European Standard shall be given the status of a national standard, either by publication of an 
identical text or by endorsement, at the latest by April 2020, and conflicting national standards shall be 
withdrawn at the latest by April 2020. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CEN shall not be held responsible for identifying any or all such patent rights. 

This document supersedes EN ISO 80000-9:2013. 

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the 
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, 
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, 
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of 
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the 
United Kingdom. 

Endorsement notice 

The text of ISO 80000-9:2019 has been approved by CEN as EN ISO 80000-9:2019 without any 
modification. 
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Introduction

In this document, symbols for substances are shown as subscripts, for example cB, wB, pB for substance B.

Generally, it is advisable to put symbols for substances and their states in parentheses on the same line 
as the main symbol, for example c(H2SO4).

In the following, the letter s is used to denote the solid state, the letter l the liquid state, and the letter g 
the gaseous state.

The symbol * used as a superscript means “pure”.

The plimsoll sign ⊝ is used to denote a standard in general.

EXAMPLE 1	 µB
∗ ( , )T p  for chemical potential of pure substance B concerning a mixture system including the 

substance B.

EXAMPLE 2	 C pm, 2(H O, g,298,15K) 33,58 J K mol = ⋅ ⋅− −1 1  for standard molar heat capacity at constant 

pressure.

In an expression such as

ϕB B
m,B

m,

=
∑

x
V

x V ii

where

ϕB is the volume fraction of a particular substance B in a mixture of substances A, B, C, …;

xi is the amount-of-substance fraction of i; and

V im, is the molar volume of the pure substance i, where all the molar volumes Vm,A , Vm,B ,Vm,C , ... 

are taken at the same temperature and pressure,

the summation on the right-hand side is that over all the substances A, B, C, ... of which a mixture is 
composed, so that ∑ =xi 1 . Throughout the document sums are running over the respective index.

Additional qualifying information on a quantity symbol may be added as a subscript or superscript (see 
e.g. item 9-21) or in parentheses after the symbol.
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Quantities and units —

Part 9: 
Physical chemistry and molecular physics

1	 Scope

This document gives names, symbols, definitions and units for quantities of physical chemistry and 
molecular physics. Where appropriate, conversion factors are also given.

2	 Normative references

There are no normative references in this document.

3	 Terms and definitions

Names, symbols, definitions and units for quantities used in physical chemistry and molecular physics 
are given in Table 1.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

—	 ISO Online browsing platform: available at https:​//www​.iso​.org/obp

—	 IEC Electropedia: available at http:​//www​.electropedia​.org/

INTERNATIONAL STANDARD� ISO 80000-9:2019(E)
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