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Figure 1

Growth trends in global desalination project capacity. (a) Date on global cumulative contracted and online desalination capacity since 1965.

(b) Annual data on global cumulative contracted and online desalination capacity since 1990
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Figure 2 Schematic diagram of desalination technologies classification. (a) Desalination technologies classified by separated substances.

(b) Desalination technologies classified by separation methods
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Figure 3 Data on newly built thermal and membrane desalination
projects since 2000
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Figure 4 Data on newly built desalination projects of different
capacities since 2000
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Figure 5 Schematic diagram of ISO standards applicable to each stage of the RO desalination process
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As the world’s population continues to grow and industry develops, the global demand for fresh water continues to
increase, leading to global fresh water shortages. Desalination technology is one of the important means to solve global
water shortages. The causes of global water shortages include but are not limited to: global population growth, climate
change and excessive water use. In recent years, many desalination plants have been built in water-scarce areas to increase
available water resources. Global desalination capacity has exceeded 100 million cubic meters per day. However, the rapid
expansion of the desalination industry has also exposed many new problems, such as uneven technological development in
various regions and low construction and operation efficiency. Regarding the future of seawater desalination, IDRA
proposed that “reverse osmosis is moving towards a digital and standardized world” as one of the key development
directions. In particular, the standardization of seawater desalination has gained significant attention as a pathway toward
smarter desalination practices. The development and implementation of standards not only regulate and guide the
desalination market and industry but also drive technological advancements. Furthermore, international standards in
seawater desalination can foster innovation and the application of new technologies, processes, equipment, and materials
while enhancing communication and cooperation among international organizations. This paper provides a systematic
review of the seawater desalination industry and its technological advancements, highlighting its transition toward large-
scale, eco-friendly, and standardized solutions. Since international standards for seawater desalination are primarily set by
the International Organization for Standardization (ISO), this study focuses on the development and application of ISO
standards in this field. The relevant ISO standards have been categorized into three groups: desalination-specific ISO
standards, generic technology ISO standards, and process-applied ISO standards. In 2015, ISO established the Seawater
Desalination Working Group (ISO/TC8/SC13/WG3) under the Ships and Marine Technology Committee/Marine
Technology Subcommittee. To date, ISO/TC8/SC13/WG3 has published two desalination-specific ISO standards related to
Reverse Osmosis (RO) product water and basic desalination vocabulary. Additionally, membrane desalination technologies
such as RO, ultrafiltration (UF), and nanofiltration (NF) are applicable to other water treatment plants. As a result, generic
technology ISO standards related to membrane filtration technologies can guide the design and evaluation of membrane-
based seawater desalination. Moreover, seawater desalination engineering is a multidisciplinary integration system.
Process-applied ISO standards help coordinate various aspects, including engineering management, operations, equipment,
testing, and quality control, ensuring the efficient construction and operation of standardized desalination plants. Since all
ISO standards are developed under the guidance of Technical Committees (TCs), this study conducts a comprehensive
review of TCs relevant to seawater desalination, aligned with the desalination process flow, to provide deeper insights into
the standards’ content and applications. Finally, this paper explores and proposes future prospects for developing and
revising ISO standards in seawater desalination. The study aims to identify applicable ISO standards that facilitate
regulatory desalination management, promote the sustainable development of desalination industries, enhance engineering
efficiency, and drive technological innovation. Additionally, we encourage experts and stakeholders in the seawater
desalination sector to actively participate in ISO/TC8/SC13/WG3 to contribute to drafting desalination standards,
accelerating the standardization process, and fostering high-quality development in the industry.

seawater desalination, technology, standardization, ISO standards
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