


SCOPE

Clean, fresh water is the focal point of the water-energy-
food nexus, in which water is intimately tied to energy 
and food production. Pollution and corrosion are 
pernicious processes which impact the environment 
quality and the structures durability of any installation. 
Unfortunately, fresh water supplies may be inconsistent 
or geographically constrained. To this end, desalination 
process has become increasingly important viable 
option for water management. Desalination technology 
provide fresh water from salty water as seawater (off 
shore) and brackish water (in land) represents one of 
the finest options to narrow the gap between water 
supply and demand. There are several examples of 
mega desalination plants in the world and their use 
is expected to grow tremendously in the coming 
decades, indeed the global water desalination market 
is estimated to be worth more than $32 billion by 2025. 
Current desalination technologies rely on processes 
such seawater reverse osmosis (SWRO), multiple effect 
distillation (MED), continuous electrodeionization (CEDI) 
and multi-stage flash (MSF). Foremost issues of those 
technologies are associated to energy consumption, 
high cost and production of potential harmful brine. 
Worldwide, desalination plants produce over 100 
billion liters (about 27 billion gallons) a day, which 
leaves a similar volume of concentrated brine. Power to 
desalinate seawater is around 14 kWh/1,000 gallons of 
produced fresh water and cost of power is typically 20 
to 30 percent of the total cost. Balance between these 

concerns have been causing that the process to obtain 
clean water evolve and new energy-efficient and cost-
competitive and circular economy-based desalination 
technologies are raising to address the shortage of 
drinking water worldwide in a sustainable manner.

Working at the intersection of water-energy-food 
nexus and corrosion management, NACE launches 
a topical consortium as a strategic area for research, 
develop, and enhance technologies in different 
areas: energy-water systems (materials selection 
and characterization), reliability and integrity 
of metallic and non-metallic assets, corrosion 
management, new materials development. NACE 
Desalination Consortium  includes scientists 
and engineers’ partners dedicated in developing 
novel materials, standards, testing methods 
for desalination related processes such as 
photo-electrocatalysis, reverse electrodialysis 
(RED), electrodeionization (EDI), energy storage, 
alkaline hydrolysis for H2 production, reverse 
osmosis (SWRO), multiple effect distillation (MED), 
continuous electrodeionization (CEDI) and multi-
stage flash (MSF) and affordable nanomaterials.

As an independent, nonprofit organization, NACE 
stands for the highest standard of excellence in our 
engineering as we represent trusted partners with 
extensive experience in managing data and sharing 



information in a fair 
and unbiased manner. 
Projects for this consortium 
will develop integrated water 
systems that can improve system 
efficiencies and reduce the levelized 
cost of desalination and enhance the 
economic viability of the process. NACE 
is devoted to contributing to overcome water 
scarcity by developing cutting-edge technologies 
considering economic, energetic, and environmental 
issues. 

OBJECTIVES

The objective of the NACE Desalination corrosion consortia is to 
develop tools, to mitigate, control, characterize and manage corrosion 
by advancing the research into applicable, reliable, and innovative 
methodologies, materials, testing to achieve cost-competitive desalination 
technologies. 

The NACE Desalination Consortia will produce results for leveraging their internal 
research programs, that will lead in the effective management of throughout 
the entire cycle of the desalination process that will lead to the safe and effective 
management of the desalination plants and the integration of new cost effective and 
affordable technologies.



BENEFITS

The availability of water-energy nexus outlook for assessing and mitigating water scarcity by self-
sustainable, eco environmentally friendly desalination technologies can be readily used to decrease 
treatment cost, and consequently enhance asset reliability levels of the companies. Consortium 
members will be allowed to leverage combined resources, both scientific and industry expertise, to 
reach a broader audience and achieve more meaningful results. The sponsorship of the research 
program contemplated in the consortium will also bring the following aspects that improve the return 
for the investment:

▪ Quick, effective, and problem-focused solutions of the unique needs and challenges.
▪ Identifying problems that have gone unnoticed or infrastructure deficit and improve current 

processes by integrating advanced solutions. 
▪ Expand radius of action and contact and identify new growth opportunities. 
▪ Gain access to labs, researchers, thought leaders, company campuses beyond your own.
▪ First glance on the major breakthroughs in water-energy nexus technology.
▪ Training in strategic areas for desalination corrosion topics.

Assessment of concerted milestones will be reviewing twice a year during the bi-annual industry 
steering committee review seminar. The governance of the consortium is administered by both sides, 
the basic guidelines for the consortium are:

▪ Participation will have different levels per year
▪ Deadline for Interest in participation: January 2021
▪ Duration: 3 years with a provision to extend
▪ A minimum of five (5) companies is required



SCOPE OF 
WORK

The Specific themes with 
independent milestones that 
are proposed to be developed 
in consultation with the Industry 
Advisory Board are:

Characterization and materials selection for desalination processes
Water and energy are inextricably linked: water purification and distribution are primary uses 
of energy, while water is essential for energy production. Reverse electrodialysis coupled to 
electrodialysis are very good technique to obtain both clean water and electricity, therefore 
exhibiting great potential to be exploited in desalination systems. Hardware and metallic assets 
are in continuous use during extreme harsh environments. Materials selection, characterizations, 
standard methodologies are the elements covered in this theme for research.

Brine production and disposal must be taken seriously in order to get reliable clean water. 
Environmental protection and simultaneous energy production are possible by means of alkaline 
electrolysis which is robust technology to produce high quality Hydrogen with relatively low capital 
costs (US $1,000 and $5,000/kW) and operation. High current demands and high salinity environment 
with different temperatures and pressure conditions are required. Fitness for specific characterization 
and testing during simulating conditions will be covered. The distribution and handling of high salinity 
products at different temperatures are included in the testing for these processes.

▪ Selection and testing of new alloy combinations and nano composites.
▪ Specific application-based materials selection, evaluation and recommendation.  
▪ Identification of deficits in current materials and proposal of new materials availability and 

cost evaluation.
▪  Development of Hybrid inorganic/polymeric membranes with emerging carbon and graphene 

nanomaterials, molecular sieves, and various types of zeolites to preferentially remove 
specific components. 

THEME 1 

Corrosion management in desalination plants and units
Desalination plants have severe corrosion problems, which can be solved mostly by the 
application of current technology in a variety of areas. This theme will be focused on corrosion 
management in desalination. Corrosion Management for desalination unit processes or plants 
have not been implemented effectively yet. Documentation and procedures for corrosion 
Management following in house developed programs and NACE standards.

▪ Characterization and testing of degradation on the metallic and non-metallic assets surface, 
leads to repeat corrosion failures in different units, equipment, processing parts.

▪ Management plan based on the geographic location. Relative to this effort, the research on 
how to determine corrosion rates; how long does it take certain materials/CRA in certain 
conditions to corrode.  

▪ Industry specific framework of corrosion management is needed.
▪ Quantification and methodologies for life cycle of assets and decrease maintenance costs 

of desalination, water distribution and waste management assets.

THEME 2 



Materials development and new technologies vs. traditional technologies for 
desalinations processes 
Additive manufacturing will be implemented to substitute traditional materials with new, cost-
effective ones. Here, self-healing coatings, novel-antifouling membranes, bifunctional electrodes 
and other key elements of new desalination technologies will be addressed.

▪ Development of inorganic/organic coatings for corrosion assessment.
▪ Additive manufacturing of materials used for desalination applications.
▪ Development of methodologies for the evaluation of the performance of new type of coatings, 

additive manufacturing Materials for desalination assets simulating the harsh conditions. 

THEME 3 

Inspection and real time monitoring 
The aim of this theme is to develop sensors to improve the monitoring and management of 
desalination process and extend the service lifetime of relevant assets.

▪ Development of real time sensors to measure corrosion rates, damage evolution, reliability 
associated to metallic and non-metallic assets

▪ Evaluation and development in conjunction with the sponsors of the research program for 
simplified methods to register inspection results and quantification of the corrosion costs. 

THEME 4 

Corrosive and harsh environment evaluation of erosion/flow processes 
The objective of this theme is to closely collaborate with corrosion and erosion processes during 
flow process faced by the desalination industries and recommend new ways and solution to 
manage these effectively.

▪ Characterization at high pressure, high temperature under different salt concentrations.
▪ Transportation distribution and continuous operations can include testing for erosion, 

mechanical-corrosion degradation and different conditions for testing.  
▪ Solutions based on the theoretical and numerical calculations using fluid dynamics and 

processes control simulations.

THEME 5 

Scope of Work (continued)



TECHNOLOGY 
TRANSFER

To facilitate the technology transfer 
to interested sponsors, the National 
Corrosion and Materials Reliability Lab at 
Texas A&M, College Station (NCMRL) offers 
training courses on the following topics .

▪ Basic corrosion: Fundamentals of corrosion 
evaluation and testing applicable to both laboratory 
scale and field evaluation of the impact of corrosion

▪ Testing methods: Basic and advanced techniques 
for evaluating materials and coating performance in 
laboratory settings. This course can also be custom adapted 
for the training in the testing methods to be developed within 
the consortium

▪ Laboratory techniques: Training in advanced laboratory techniques 
for analysis of corrosion related mechanism associated with the 
service environments 

▪ Corrosion Modeling: Introduction and advanced training in the use of the 
models developed for coating and materials evaluation

RESULTS / PRODUCTS

Advance reports will be sent to the project sponsors in a timely manner at end of 
each series of tests according to the described in each of the test matrix for the 
individual tasks. A final report will be submitted at the end of each project, describing the 
achievements and the results of the materials evaluation related to the technical findings 
as well recommendations for further testing.

The reports will be delivered on a time schedule to be arranged with the project sponsor’s; we 
propose that each report coincide with the finalization of individual tasks.
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