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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies 
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO 
technical committees. Each member body interested in a subject for which a technical committee has been 
established has the right to be represented on that committee. International organizations, governmental and 
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the 
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 

The main task of technical committees is to prepare International Standards. Draft International Standards 
adopted by the technical committees are circulated to the member bodies for voting. Publication as an 
International Standard requires approval by at least 75 % of the member bodies casting a vote. 

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

ISO 22719 was prepared by Technical Committee ISO/TC 147, Water quality, Subcommittee SC 2, Physical, 
chemical and biochemical methods. 
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Introduction 

The greenhouse effect, induced by anthropogenic carbon dioxide, CO2, in the atmosphere is a serious global 
environmental issue. A key factor controlling the concentration of atmospheric CO2 is its absorption into the 
ocean. Since the volume of ocean water is huge, the change in the oceanic carbonate system from year to 
year is slight, and it is necessary to measure its components continuously with great precision over a long 
period. Furthermore, the oceanic carbonate system is related to many components such as water temperature, 
salinity, dissolved oxygen, and nutrient elements. 

The oceanic carbonate system can be depicted by measuring at least two parameters of four: total inorganic 
carbon; total alkalinity; fugacity of CO2; and pH of sea water. At the time of publication, it is possible to 
determine the first two parameters more precisely for subsurface water. Analytical methods for sea water 
samples, however, require specific conditions and techniques essential to the precise and accurate 
determination. This International Standard describes a method for the determination of total alkalinity in sea 
water with an error of less than 0,1 %. 

This method is designed to provide international compatibility of accurate data sets on total alkalinity in sea 
water, which are collected by various communities. Such compatibility is the basis for national and 
international operational observation and monitoring programs of the oceanic carbonate system, as well as 
individual research work. 
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Water quality — Determination of total alkalinity in sea water 
using high precision potentiometric titration 

WARNING — Persons using this International Standard should be familiar with normal laboratory 
practice. This standard does not purport to address all of the safety problems, if any, associated with 
its use. It is the responsibility of the user to establish appropriate safety and health practices and to 
ensure compliance with any national regulatory conditions. 

IMPORTANT — It is absolutely essential that tests conducted according to this International Standard 
be carried out by suitably trained staff. 

1 Scope 

This International Standard specifies an open-cell potentiometric titration determination of total alkalinity in sea 
water. The results are expressed in moles per kilogram of sea water. The method is suitable for assaying 
oceanic levels of total alkalinity (2 000 µmol kg–1 to 2 500 µmol kg–1) for normal sea water of practical salinity 
ranging from 30 to 40. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

ISO 5667-1, Water quality — Sampling — Part 1: Guidance on the design of sampling programmes and 
sampling techniques 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

3.1 
total alkalinity 
AT 
〈sea water〉 number of moles of hydrogen ion equivalent to the excess of proton acceptors (bases formed from 
weak acids with a dissociation constant, K u 10−4,5 at 25 °C and zero ionic strength) over proton donors 
(acids with K > 10−4,5) in 1 kg of sample 

NOTE This definition is taken from Reference [5]. 

3.2 
practical salinity 
S 
〈sea water〉 the ratio K15 of the electrical conductivity of the sea water sample at the temperature of 15°C and 
the pressure of one standard atmosphere, to that of a potassium chloride (KCl) solution, in which the mass 
fraction of KCl is 32,435 6  10−3, at the same temperature and pressure 

NOTE This definition is taken from Reference [6], p. 12, and was formulated and adopted by the 
UNESCO/ICES/SCOR/IAPSO Joint Panel on Oceanographic Tables and Standards, Sidney, B.C., Canada, 
September 1-5, 1980, and endorsed by those international bodies. As a ratio, the practical salinity has no unit. 
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