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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. 

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO document should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may involve the use 
of (a) patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed 
patent rights in respect thereof. As of the date of publication of this document, ISO had not received 
notice of (a) patent(s) which may be required to implement this document. However, implementers are 
cautioned that this may not represent the latest information, which may be obtained from the patent 
database available at   www.iso.org/patents. ISO shall not be held responsible for identifying any or all 
such patent rights.

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement. 

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to 
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see 
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 190, Soil quality, Subcommittee SC 3 
Chemical and physical characterization.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Although perchlorate (ClO4
-) occurs naturally, it is mainly considered a manmade anion. Usually, it is 

combined with NH4
+, Na+, and K+ to form ammonium perchlorate, potassium perchlorate, and sodium 

perchlorate, respectively. It has been reported that more than 90  % of manufactured perchlorate is 
used in military activities. Due to the outstanding oxidizing capacity of perchlorate, it is added to 
propellant for rockets, missiles, and satellites. Various routes of manmade perchlorate exposure to 
soil can be assumed. For example, complete or incomplete explosion of a signal bomb in a target or 
impact area, an oversupply of perchlorate for complete combustion at firing points, and large-scale 
fireworks display can be sources of perchlorate exposure to soil. Additionally, other routes could 
come from waste treatment processes. Because perchlorate in missiles naturally deteriorates over 
time, they need to be recharged. In the past, incineration was the preferred treatment for deteriorated 
perchlorate. When the incineration process is carried out in an open space and kept as ash onsite 
without caution, this becomes a detrimental route for soil contamination. Perchlorate is very stable in 
water and is not strongly retained by soil particle. As such, surface water or groundwater can become 
easily contaminated by the surface runoff or the leaching process. Perchlorate in growth medium also 
contaminates vegetation. This kind of pathway could subsequently affect higher level organisms through 
the food chain. Perchlorate contamination of drinking water and the food chain can potentially affect 
human health through interfering with iodide uptake by the thyroid gland. This kind of interference 
causes a decrease in thyroid hormone production and leads to hyperthyroidism. The permitted level 
of perchlorate concentration in drinking water is below 15 ppb in South Korea. Although some states 
in the USA have an advisory level for perchlorate in drinking water, it is very difficult to find a country 
which regulates the perchlorate level in soil as perchlorate contamination of soil is rare in normal 
circumstances. However, perchlorate is considered a major contaminant in military fields and so the 
management of perchlorate in soil is necessary. Accordingly, ISO 20295 proposes a standard method 
for determining perchlorate in soil using ion chromatography. For the standard method of ISO 20295, 
the limit of quantitation of perchlorate is 0,1 mg/kg soil. However, since perchlorate in soil is frequently 
found to be lower than the designated level, an analytical method for determining perchlorate at ppb 
levels is required. For this purpose, a standard method for analysing the trace level of perchlorate in 
soil has been developed.
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