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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 documents 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 193, Natural gas, Subcommittee SC 3, Upstream 
area.

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

Natural gas hydrate is a crystalline structure formed under specific conditions (high pressure and low 
temperature), in which gas molecules (primarily methane) are surrounded by water molecules. Due to 
its immense potential energy value and environmental significance, research on natural gas hydrates has 
been ongoing internationally. The phase equilibrium point is a crucial parameter for the formation and 
decomposition of natural gas hydrates and its determination is of great importance for hydrate management. 
Common methods for measuring the phase equilibrium point of hydrates are mainly divided into the 
observation method and the pressure, volume and temperature (PVT) method.

The observation method requires a high-pressure resistant transparent material (e.g. sapphire) for the 
reaction device to clearly observe the formation and decomposition process of the hydrate. With this 
method, the formation and decomposition process of the hydrate is directly observed and the results are 
intuitive and reliable. However, this method is limited by the pressure resistance and transparency of the 
reaction device.

The PVT method measures the phase equilibrium of hydrates by varying any two of the parameters of PVT 
in the reaction system while keeping the other parameter constant. Depending on the parameter that is 
kept constant, it can be categorized into constant pressure, constant volume and constant temperature 
methods. The constant volume method is suitable for measuring the phase equilibrium of hydrates in multi-
component systems and under complex conditions. It provides more comprehensive phase equilibrium 
information but requires precise instrument control and data analysis. This document is compiled to meet 
the demand for measuring the phase equilibrium point of hydrates in natural gas hydrate research under 
the constant volume method.

v
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International Standard ISO 23335:2026(en)

Natural gas — Upstream area — Determination of hydrate 
equilibrium temperature

1	 Scope

This document specifies a method for determining the phase equilibrium point of natural gas hydrates in 
a laboratory setting under constant volume conditions, including the principle, reagents and materials, 
apparatus, procedure, expression of results, test report and precision.

This document applies to laboratory simulations of hydrate formation and decomposition processes. It 
involves the analysis of collected temperature and pressure data to determine the phase equilibrium 
temperature of hydrates.

2	 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes 
requirements 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 5725-2, Accuracy (trueness and precision) of measurement methods and results — Part 2: Basic method for 
the determination of repeatability and reproducibility of a standard measurement method

ISO 10715, Natural gas — Gas sampling

ISO 14532, Natural gas — Vocabulary

3	 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 14532 and the following terms 
apply.

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

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

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

3.1
hydrate
solid crystalline substance resembling ice formed by gas molecules and water molecules

[SOURCE: ISO 14532:2026, 3.1.16, modified — The preferred term has been modified from "gas hydrate" to 
"hydrate".]

3.2
equilibrium
limit state of each phase change in a multiphase system, where all phases in the reaction system reach 
balance

3.3
phase equilibrium point
intersection of the cooling curve and the heating curve in the phase diagram formed by temperature and 
pressure data

1
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