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With climate change intensifying droughts and reducing 

freshwater availability, population growth placing increasing 

pressure on existing resources, and industrial demands pushing 

water consumption to new heights, global water scarcity has 

emerged as one of the most pressing challenges of our time. 

 

According to a 2024 United Nations report (1), roughly half of the global population 

currently experiences severe water scarcity for at least part of the year, with around 

a quarter facing “extremely high” levels of water stress. For many regions, traditional 

freshwater sources such as rivers, lakes, and aquifers are no longer sufficient to 

meet the needs of growing communities and economies. 

 

A timely solution 

 

Desalination—the process of converting seawater into freshwater—has become an 

essential solution for tackling this problem. As such, the global desalination market 

is now expanding at a rate of more than 9% annually (2), with demand projected to 

grow significantly, driven by the urgent needs of water-scarce regions such as the 

Middle East, North Africa, and parts of Asia. 

 

There are several different desalination technologies available, but over recent 

years reverse osmosis (RO) has become the most widely adopted method 

worldwide. By forcing seawater through semi-permeable membranes to separate, 

RO desalination provides an effective and scalable solution capable of delivering 

millions of gallons of fresh water every day. Its flexibility makes it suitable for both 

large-scale municipal plants and smaller industrial applications. 

https://www.unwater.org/publications/un-world-water-development-report-2024
https://www.cognitivemarketresearch.com/water-desalination-plants-market-report?srsltid=AfmBOoqJppFJq_SO4yMnd7619aFnsnm_EazAhVtz_K_6wJ8yM_pDaOZb


 

However, despite decades of incremental improvements making RO more efficient 

than ever, there’s no denying the fact that it is still an energy intensive activity. For 

the operators of these plants, and for their customers, efficient, reliable high-

pressure pumps and process equipment play a crucial role in minimizing their 

energy consumption and the final cost of the supplied water. 

 

The desalination journey 

 

The route from seawater to freshwater in a reverse osmosis (RO) desalination plant 

is a sophisticated, multi-stage process that relies on advanced engineering to 

ensure efficiency, reliability, and environmental sustainability. At every step, Sulzer 

plays a pivotal role, offering tailored products and services that optimize the entire 

process from intake to distribution. 

 

• Step 1: Seawater intake 

 

The first step in the desalination process involves drawing seawater from the ocean 

through carefully designed intake structures. These structures are engineered to 

minimize environmental impact, preventing large debris, sand, and marine life from 

entering the system and damaging downstream equipment. The efficiency and 

reliability of this initial stage are critical, as any disruptions can cause costly 

operational issues. 

 

Sulzer plays a decisive role in this stage by supplying a range of high-efficiency 

pumps specifically designed for seawater intake in reverse osmosis applications. 

The key products include vertical turbine pumps (VTPs) and axially split case 

pumps, each tailored to meet different intake requirements. 

 

These pumps are engineered to withstand the harsh marine environment and 

continuous operation under demanding conditions. They are constructed from 

corrosion-resistant materials, such as duplex or superduplex stainless steel, which 

provide excellent resistance to chloride-induced corrosion and biofouling, ensuring 

that the need for replacements and maintenance is kept to a minimum. 



 

• Step 2: Pre-treatment 

 

Once the seawater enters the plant, it undergoes pre-treatment to remove 

suspended solids, sand, biological materials, and other impurities that could 

damage or clog the RO membranes. This stage is crucial for ensuring the longevity 

and efficiency of the membranes, which are sensitive to fouling and scaling. 

Effective pre-treatment not only protects the membranes but also enhances the 

overall efficiency of the desalination process. 

 

Nordic Water, a Sulzer brand, supplies advanced sand filters that efficiently remove 

particulates from the seawater, ensuring that only clean water reaches the 

membranes. To further enhance water quality, Sulzer’s Chemtech division can 

supply static mixers where chemicals such as flocculants, coagulants, and biocides 

are evenly distributed throughout the water, optimizing the removal of contaminants. 

These mixers are able to deliver minimum pressure drop and effective mixing in a 

small footprint. 

 

Throughout the pre-treatment process, the pumps maintain optimal flow rates at 

required pressure and efficiency, ensuring the continuous and stable operation of 

the plant. They will also provide the minimum required pressure towards high 

pressure pump and Energy Recovery Devices. By keeping the flow consistent, 

these pumps help minimize the risk of operational disruptions and maximize the 

efficiency of downstream processes. 

 

• Step 3: Reverse osmosis 

 

Once the seawater has been pre-treated, it enters the actual RO stage—the heart 

of the desalination process. In this phase, seawater is pressurized and forced 

through semi-permeable membranes that effectively separate salts from the water.  

 

The membranes allow only water molecules to pass through, while the remaining 

concentrated brine—rich in removed salts—is discharged for safe disposal. This 

stage is highly energy-intensive, accounting for a significant portion of a desalination 



 

plant’s operational costs, making energy efficiency and precise pressure control 

critical to the process. 

 

Sulzer plays a pivotal role in optimizing this phase by supplying high-pressure feed 

pumps. These are engineered to deliver the consistent, high-pressure flow required 

to push seawater through the RO membranes and typically account for more than 

half of a desalination plant’s power consumption. This makes Suzer’s ability to 

provide reliable, efficiency pumps a key element of running an effective operation. 

 

In some desalination plants, a second pass of RO membranes is introduced to 

further refine the quality of the final product water. This additional stage ensures that 

the desalinated water meets even the most stringent purity standards, particularly 

for industrial or specialized municipal use. To support this, Sulzer supplies dedicated 

second pass pumps, designed to maintain the necessary pressure and flow for this 

additional membrane filtration phase. 

 

In addition, Sulzer can supply booster pumps to help integrate energy recovery 

devices (ERDs) into the RO process to significantly improve energy efficiency. 

ERDs capture the hydraulic energy from the high-pressure brine reject stream and 

transfer it back to the incoming seawater. 

 

• Step 4: Post-treatment 

 

After the RO membranes have filtered out the salts and impurities, the water is not 

quite ready to drink or use in industry just yet. Without essential minerals, it can taste 

flat or even slightly acidic, and over time, that acidity can cause corrosion in pipes 

and storage systems. That’s why post-treatment is so important—it helps balance 

the water’s composition, making it safer, more stable, and better-tasting. 

 

In order to eliminate any acidity, carbon dioxide (CO₂) must be introduced following 

reverse osmosis and prior to remineralization. Sulzer's specialized static mixers play 



 

a crucial role in this process by efficiently dissolving CO₂ gases directly into the 

water stream and ensuring thorough mixing within the main line. This innovative 

approach eliminates the need for dedicated CO₂ dosing or injection systems, 

simplifying the overall process and reducing the operational complexity. 

 

At this stage, minerals like calcium and magnesium are added to improve the taste 

and ensure chemical stability. By fine-tuning the post-treatment process, Sulzer 

helps desalination plants deliver fresh, high-quality water that’s ready for municipal, 

agricultural, or industrial use—while also protecting the systems that distribute it. 

 

Sulzer’s comprehensive solutions 

 

Many companies supply individual pieces of equipment for desalination, but Sulzer 

stands apart as a full-line supplier—offering everything from intake to distribution. 

With a seamlessly integrated portfolio of pumps, filters, mixers, and maintenance 

services, Sulzer ensures that every stage of the desalination process works 

efficiently and reliably together. Few companies can match its ability to deliver a 

complete, end-to-end solution for desalination plants. 

 

In addition to its equipment portfolio, Sulzer provides a range of support services 

that help plants maintain peak performance over the long term. Long-term service 

agreements (LTSAs) are available for critical equipment like high-pressure and 

booster pumps, covering scheduled annual maintenance and offering rapid field 

service response—typically within 24 to 72 hours, depending on site location and 

technical needs. 

 

Sulzer also plays a key role in retrofit projects, particularly as more operators replace 

maintenance-heavy Pelton turbines with modern, energy-efficient ERDs. In other 

cases, changes in plant operating conditions have prompted the need for updated 

hydraulic components to match new duty points—challenges Sulzer’s engineering 

teams are well equipped to address. 



 

 

To support more reactive maintenance needs, Sulzer offers spare parts and 

corrective services when issues arise, helping restore pumps to their original 

performance with minimal disruption. 

 

Sulzer also delivers when it comes to the less tangible aspects of supporting 

desalination; namely experience and expertise. Sulzer has been a trusted partner 

in the sector for decades, and its technology helps produce over 20 million cubic 

meters of freshwater every single day. Each project brings new insights, allowing 

Sulzer’s teams to continuously refine and improve their solutions. 

 

Sustainability and efficiency are also at the heart of everything Sulzer does. Its 

technologies are designed to minimize energy consumption and reduce 

maintenance needs, making desalination more cost-effective and environmentally 

friendly. Optimized hydraulic designs lower operational costs, while corrosion-

resistant materials and advanced sealing systems extend equipment lifespan—

reducing downtime and enhancing long-term sustainability. 

 

Desalination is constantly evolving, with each new project pushing the boundaries 

of efficiency, reliability, and scale. Every year, the industry finds new ways to make 

the process smarter, more sustainable, and more cost-effective. As a longtime 

partner to the sector, Sulzer is proud to play a role in that progress—helping plants 

run more efficiently, last longer, and deliver more fresh water to the people who 

need it. 

 

Sources:  

(1) https://www.unwater.org/publications/un-world-water-development-report-2024 
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Image 1: Reverse osmosis is a sophisticated, multi-stage process that relies on 

advanced engineering to ensure efficiency, reliability, and environmental 

sustainability. 

 

 

 

 

 

Image 2: The Valdelentisco desalination plant in Mazarrón, Spain, has a production 

capacity of 70’000 m3/day. 

 

 

The image(s) distributed with this press release are for Editorial use only and are 

subject to copyright. The image(s) may only be used to accompany the press 

release mentioned here, no other use is permitted. 



 

About Sulzer 

 

Sulzer is a global leader in critical applications for core infrastructure and processes 

for large essential industries around the world. We ensure the security, quality and 

durability of critical goods and services by supporting energy security, natural 

resource management and efficiencies in process industries. This in turn supports 

the transition to a circular economy. Our integrated solutions add significant value 

by enabling energy efficiency, carbon emissions and pollution reduction, and 

process efficiency improvements. Customers benefit from our commitment to 

innovation, performance and quality through our responsive network of 160 world-

class manufacturing facilities and service centers across the globe. Sulzer has been 

headquartered in Winterthur, Switzerland, since 1834. In 2024, our 13’500 

employees delivered revenues of CHF 3.5 billion. Our shares are traded on the SIX 

Swiss Exchange (SIX: SUN). www.sulzer.com 

 

The Flow Equipment division specializes in pumping solutions specifically 

engineered for the processes of our customers. We provide pumps, agitators, 

compressors, grinders, screens and filters developed through intensive research 

and development in fluid dynamics and advanced materials. We are a market leader 

in pumping solutions for water, oil and gas, power, chemicals and most industrial 

segments. www.sulzer.com 

 

Through a network of over 100 service sites around the world, Sulzer provides 

cutting-edge parts as well as maintenance and repair solutions for pumps, turbines, 

compressors, motors and generators. We service our own original equipment, but 

also all associated third-party rotating equipment run by our customers, maximizing 

its sustainability and life cycle cost-effectiveness. Our technology-based solutions, 

fast execution and expertise in complex maintenance projects are available at our 

customers’ doorsteps. www.sulzer.com 
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