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 Executive summary

Executive summary
Industrial water and wastewater treatment is a rapidly growing market worth                                   , of which                         will be 
spent on treatment technologies. It is far more dynamic than the utility sector, and there are vast opportunities for technology 
suppliers who can solve the specific problems faced by industrial end users. 

Global spending on water and wastewater treatment technologies for industry, 2015
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 Introduction // Industrial water use

1. Introduction
1.1 Industrial water use
Water is vital for the operation of industrial processes, from steam generation in the power industry, to product manufacturing 
in the food and beverage and pharmaceuticals industries, and water f looding to improve the recovery of oil. According to the 
Food and Agriculture Organisation, industry accounts for two thirds of all non-agricultural water withdrawals worldwide. A 
substantial portion of this (78%) is used in once-through cooling systems and does not require a high level of treatment. This 
report will focus on the remaining 22% of withdrawals that are used in industrial processes. These processes require treatment 
technologies that will achieve the required water quality and remove the necessary contaminants from wastewater to comply 
with regulations on discharge. The following figure illustrates annual water withdrawal and consumption by major industries in 
2012.

Figure 1.1 Water withdrawal and consumption by major industries, 2012
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Source: GWI

The treatment of water, particularly wastewater, has typically been neglected as an important element of industrial practice. As 
end users are primarily focused on the efficiency and quality of their output or product and do not often have in-house expertise 
in water treatment, they tend to be concerned with treating water only if it is essential for reducing risk in the production process, 
such as in microelectronics and pharmaceuticals where water of a very high quality is vital. Wastewater streams generated from 
industrial applications have also been commonly regarded as an inconvenient by-product, and are especially complex in terms of 
their composition, often requiring a water specialist to treat effectively.

However, in the last decade, the treatment and management of water in industry has become more seriously recognised as a 
prominent issue due to several key factors:

•	 Increased pressure on water resources: Water scarcity is a growing issue in many parts of the world, exacerbated 
further by population growth and economic activity. Industries, particularly power, refining, and mining, require 
substantial volumes of water for their operations and are therefore placing significant demands on local freshwater 
sources. As there is a fixed amount of freshwater available, and the demand for it is growing, industrial users are 
facing intense competition from other water users. Consequently, industrial end users are increasingly exploring 
ways in which to reduce their reliance and impact on freshwater resources through approaches such as wastewater 
reuse, which involve investment in more advanced water treatment technologies.

•	 Lower quality feedwater: As freshwater is becoming progressively difficult to obtain due to increased scarcity 
and competition, end users are turning to alternative water sources for use in their production practices, such as 
seawater, brackish water, and process wastewater. These water types are of a much poorer quality than freshwater 
and therefore need additional and more advanced treatments in order to reach the quality suitable for industrial use. 
This issue is especially prevalent in pharmaceuticals and microelectronics, which require very high quality water for 
their processes, and other industries that utilise boiler feedwater.
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 Introduction // The market for industrial water and wastewater treatment

Our global forecast for expenditure on water and wastewater treatment in these industries is shown in the following figure.

Figure 1.3 Global expenditure on water and wastewater treatment by industry, 2013–2020

$ 
m

ill
io

n

0 20202019201820172016201520142013

Industry ($m) 2013 2014 2015 2016 2017 2018 2019 2020
Upstream oil & gas
Refining
Mining
Power generation
Food & beverage
Pulp & paper
Microelectronics
Pharmaceuticals
Other
Total

Source: GWI

In this report, we have categorised the existing and emerging water and wastewater technologies within these industrial sectors 
in terms of their functions. We have defined five major functions or treatment areas, by which technologies are categorised. Each 
function is represented by a particular icon, as follows.

Figure 1.4 Icon key: functions

Oil/water separation

Suspended solids removal

Dissolved solids removal

Biological treatment

Disinfection/oxidation

Of these five categories, we expect that spending on                                                                                            will be the largest 
areas of this market. We forecast that these areas will be worth                                                 respectively by 2020. Spending 
on oil/water separation technologies is                                                                                                                                                                                                                                                                                                     
                               . The dramatic fall in the oil price at the end of 2014 and the resulting squeeze on capital expenditures is 
anticipated to cause a substantial fall in spending in 2015.
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 Upstream oil & gas // Top water treatment challenges

2. Upstream oil & gas
The level of produced water treatment in the upstream oil and gas industry depends on the chosen produced water management 
option: 

•	 In the onshore oil and gas industry there are two main management options – produced water reinjection for water 
f looding (improved oil recovery) and disposal of produced water into deep wells. 

•	 In the offshore oil and gas industry, the majority of produced water across the world is discharged overboard. 

These management options therefore determine the level of treatment and technologies that can achieve the required produced 
water quality.

Beneficial reuse of produced water is currently very limited and it occurs in markets that are driven by strict environmental 
regulations and scarce water resources (e.g. coal seam gas produced water management in Australia).

2.1 Top water treatment challenges
The oil and gas industry can be summarised by the following characteristics – maturing oilfields, growth in unconventional oil 
and gas production, and offshore deep water exploration and production. Market demand for hydrocarbons drives the industry 
to employ various methods to sustain oil and gas production, the deployment of which largely depends on the price of oil. This 
especially applies to unconventional oil and gas resources that require new energy- and water-intensive production technologies 
to extract the oil that is trapped in tight rocks, buried deep in the earth or is too heavy to flow to the surface.

Water treatment challenges in the oil and gas industry include:

•	 An increase in produced water volumes worldwide: Requires upgrading of treatment capacities to deal with increased 
volumes, as well as changes in produced water management. 

•	 Variability in produced water composition, volume and quality: Requires flexible produced water treatment systems 
that can deal with fluctuations in composition and volumes.

•	 High water quality needed for EOR methods (steam EOR, low salinity water, chemical EOR): Requires use of 
expensive advanced water treatment systems, typically desalination technologies.

•	 Large volumes of water needed for hydraulic fracturing: Requires higher reuse rates of produced water in order to 
decrease reliance on freshwater sources, hauling and disposal of produced water.

2.2 Water treatment needs
The composition of produced water depends on the hydrocarbon-bearing formation, geography and the type of hydrocarbon. In 
general it contains numerous constituents that need to be treated in order to comply with regulatory requirements and to suit the 
selected management option. 

Oil is the main contaminant treated in produced water treatment, for two reasons: 1) operators wish to optimise the amount of oil 
recovered; and 2) oil is harmful to aquatic and marine ecosystems. 

Most exploration and production (E&P) companies address only oil-in-water and suspended solids (e.g. sand, silt, carbonates, etc.) 
in produced water treatment. Other produced water constituents that are rarely treated include:

•	 Dissolved solids (e.g. sodium, calcium, chloride)

•	 Chemical additives (e.g. corrosion and scale inhibitors, biocides, emulsion breakers, etc.)

•	 Heavy metals (e.g. mercury, lead, zinc, etc.)

•	 Bacteria (e.g. anaerobic bacteria that can cause corrosion)

•	 Dissolved gases and volatile organic compounds (VOCs) (e.g. polycyclic aromatic hydrocarbons (PAHs), phenols, 
volatiles, etc.)

Dissolved gases and VOCs are found in higher concentrations in produced water generated in gas/condensate production. Gas 
wells typically generate less produced water than oil wells, but the produced water is more difficult to treat.Sa
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2.4.2 Emerging solutions
There are two key factors in the upstream oil and gas industry that are leading to the development of new technologies. One 
is the need to recover as much oil as possible for economic benefits, as well as to reduce oil-in-water levels to meet stringent 
discharge regulations, whilst the other is the requirement to reduce contaminant levels in order to achieve effective produced 
water reuse. This has resulted in many technologies emerging in the industry, particularly relating to oil/water separation and 
solids removal. These are listed in the following figure.

Figure 2.8 Emerging technologies in the upstream oil and gas industry
Company Technology Functions Stage of development in oil and gas Market
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3.4.1 Market drivers and restraints
The key drivers for water and wastewater treatment in the refining industry have been detailed in section 3.2. These include:

•	 Water scarcity

•	 Environmental regulations

•	 Green operations

•	 Increasing water costs

•	 Increased use of opportunity crudes

Another significant driver is:

•	 High crack spread: This is a vital economic consideration for refinery operators. The crack spread is the difference 
between the price of crude oil and the prices of refined products, so is therefore a measure of the profitability of 
refining. As such, when the crack spread is high and the industry is more profitable, it is more economically viable 
for operators to explore and invest in more advanced water treatment technologies.

There are also a number of restraints which may hinder water and wastewater treatment, including:

•	 Low crack spread: As the crack spread is affected by several factors, such as supply, demand and crude oil price, 
which are in turn impacted by numerous other factors, it is highly unstable. This causes uncertainty with regards 
to economic investments, and is particularly restraining to investment in water technology when the crack spread is 
low.

•	 Conservative nature: As disruptions in refining operations – including water treatment – can have significant 
economic impacts in terms of production, there is a reluctance to change or disturb their existing operations unless 
it is absolutely necessary to do so.

Figure 3.9 Water treatment market forces in the refining industry
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4.4.1 System integrators
In the mining industry there are very few truly global players and competition is generally on a regional basis. It is an extremely 
fragmented industry, with many companies having just one or two references for treatment plants in mining. 

4.4.1.1 General water treatment suppliers

Company Functions Applications Regions active

      

W
  

WW
Global

The strength of                       in the market lies with its ability to supply complete solutions across all forms of water management 
in mining. It also has the ability to execute the full scope of what a mining company would need in joint venture with an 
engineering company, while its vast portfolio of treatment technologies means it has numerous treatment options for one 
particular contaminant, as opposed to others in the market that may possess only one technology. 

Company Functions Applications Regions active

      

W
  

WW
Global

                                                                                        . It can supply complete water and wastewater treatment systems, but is not so 
prominent in desalination for mining. It supplies dust suppression chemicals and has a strong product offering for the treatment 
of wastewater with its RO systems, and its                                    products are targeted at removing heavy metals for wastewater. 

Company Functions Applications Regions active

      

W
  

WW
Global

                                        undertakes most of its mining work through its subsidiary                                  , which provides equipment 
as well as treatment systems. It has completed over 50 projects in the mining sector. Although the company has a global 
footprint, it has a significant presence in Latin America, and is a player in desalination for water supply to mining companies in 
Peru and Chile. It also strengthened its position in Australia through the recent acquisition of                                                                       
working in the management of liquid waste for the mining sector. 

Company Functions Applications Regions active

    

W
  

WW
Africa, South America, 
Australia

                                                         has expertise in acid rock drainage, desalination and wastewater treatment. It can offer 
complete water treatment solutions and has experience in design and constructing plants. It has also developed some of its own 
technologies,                               , which achieves high water recovery through the use of multiple stages of ultrafiltration (UF) and 
reverse osmosis (RO) membrane systems. One major reference for this is the                                                       plant commissioned 
in 2007, and expanded in 2013. 

Company Functions Applications Regions active

   

W
  

WW
Africa, Australia

                                                              provides engineering, construction and operation of water treatment systems for the mining 
industry. The solutions are often offered on an outsourcing model under a BOT arrangement or O&M contract, where it brings 
its mobile water treatment capabilities into play. In 2011 it launched                            to provide spare parts to existing water plants, 
giving the client a “one stop shop” for services. Though it focuses mainly on southern Africa, it also has a presence in Australia.Sa
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Figure 6.9 Total spending on water and wastewater treatment in food and beverage, 2015
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11. Suspended solids removal
11.1 Overview
Suspended solids – measured in water treatment as total suspended solids (TSS) in mg/L or ppm – comprise tiny insoluble 
particles in either raw water or industry wastewater. These include grit, sand, clay inorganics such as iron, as well as colloids. 
There are several types of technology to remove suspended solids, generally grouped under sedimentation, f lotation and 
filtration. The main purposes of removing suspended solids are:

•	 To protect downstream treatment of process water: removal prevents fouling of high pressure membranes or 
interference in ion exchange (IX) processes

•	 To remove solids that would block radiation from downstream ultraviolet (UV) disinfection systems

•	 To meet regulations when discharging wastewater 

•	 Pretreatment if the water will be treated for reuse

Figure 11.1 Maturity of technologies versus application (in terms of use by different industries)
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11.4 Market forecast
We estimate that total spending on suspended solids removal will be worth                                            , with steady growth to reach 
around                      by 2020.  Growth in this market is likely to follow changes in industrial production rather than being 
dependent on new regulations and innovations, as most of the core technologies in this segment are very mature. Basic 
technologies for separation of suspended solids, including clarifiers and settling tanks, will                                                                                  
                   . We estimate that                                                                                                                                  . The fastest growing 
segment of this market will be                                                                                                                                                                    . 
This is driven by the increasing need for removal of fine suspended solids for reuse applications and to protect downstream 
technologies for dissolved solids removal. The adoption of membrane bioreactors for the treatment of process wastewater will 
also drive                                                                             . The following figure summarises our forecast of spending on suspended 
solids removal technologies.

Figure 11.7 Total spending on suspended solids removal technologies by type, 2013–2020
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We estimate that the biggest single market for suspended solids removal technologies will be in                                         industry, 
where we expect total spending of                                               . The fastest growing industries for these technologies will be those 
where                                                                                                                                                                                                     . These 
industries include                                                                                                                                                                                            . 
The following figure summarises our forecast of suspended solids removal technologies by industry.

Sa
m

pl
e



   © GWI no copying without permission. Contact copyright@globalwaterintel.com   151  

 Suspended solids removal // Market forecast

Figure 11.8 Total spending on suspended solids removal technologies by industry, 2013–2020
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The market for suspended solids removal technologies shows                                                                         . These technologies are 
required for                                                                                                                     . The choice of technology used will remain fairly 
uniform, reflecting the maturity of this market. We expect to see slightly higher levels of spending in                             , reflecting 
the importance of that region for manufacturing and the enthusiastic adoption of membrane filtration. The following figure 
summarises our forecast of suspended solids removal technologies by region.

Figure 11.9 Total spending on suspended solids removal technologies by region, 2013–2020
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 Dissolved solids removal // Emerging technologies

12.3 Emerging technologies

12.3.1 Forward osmosis (FO) 
FO is a membrane process that relies on the natural diffusion of water between solutions of different concentrations. A 
concentrated ‘draw solution’ is used to induce the flow of water through the FO membrane without the addition of external 
pressure, causing it to dilute. The solute is then separated and recovered for reuse, usually by heating. 

Figure 12.9                                                             
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                                                                                employs FO and uses a proprietary membrane and draw solution to treat high-TDS 
waters, including RO concentrate and industrial wastewater streams with increased scaling or fouling potential. The thermolytic 
draw solution exploits the properties of volatile solutes that vaporise with small amounts of externally applied heat, helping 
reduce the overall energy requirements.

Strengths:

 h Treats both high-TDS and contaminated waters 

 h Energy-efficient draw solution recovery

 h Removes need for thermal brine concentrator 

Weaknesses:

 h Draw solution recovery requires additional energy input

Figure 12.10                   
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                                                                                                  is reported to achieve TDS levels of                                                      for 
applications such as produced water concentration. Brine from a standard SWRO unit is passed to a high-recovery RO system 
whose reject stream becomes the concentrated FO draw solution. Once diluted by drawing water from the wastewater, the draw 
is blended with the high-recovery RO permeate and returned to the SWRO, which produces permeate for reuse and brine for the 
high-recovery RO.
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 Dissolved solids removal // Market forecast

Figure 12.39 Total spending on water and wastewater treatment in dissolved solids removal, 2015
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 Company profiles

15. Company profiles
15.1                         

Ownership Business areas Geographies
Privately held System integrator 

Equipment supplier 
Chemical supplier

USA, Asia

15.1.1 Market position and strategy
                                           is an American company with                                                                                                  .                           
is one of the leaders (alongside                                                       ) in industrial desalination, both process water production from 
seawater/brackish water and treatment of industrial wastewater with hard to treat contaminants, particularly dissolved solids. 
Such wastewater is common in oil and gas extraction (especially unconventional resources) and power generation (from flue gas 
desulphurisation).  

                          is particularly known for integrating technologies (both membrane-based and thermal) into solutions which allow 
industrial end users to reach the zero liquid discharge (ZLD) stage and to recycle water. The company particularly benefited 
from the rise in oil sands extraction in Canada and shale gas in the US: it launched a range of modular and mobile solutions for 
produced water treatment.

Most of the technologies integrated by                          into solutions are proprietary ones: the company even launched a new 
electrodeionisation (EDI) system,                                                                                                , to circumvent some patents owned by 
competitors. 

                         made two significant acquisitions within the last 5 years to expand its portfolio of solutions and enter new markets:

•	                    company                                   was acquired in 2011.           manufactures anti-scalants, polymers, chemicals 
for boiler water and speciality chemicals for the industrial market. Its acquisition allowed                        to reinforce 
its position in the                    market and to enter into the chemical market, which complements equipment supply. 

•	                                                        became part of                       in 2013.           proposes solutions for water disposal from 
shale gas operations in the Marcellus and Utica basins in the US. This acquisition  has helped                        to offer 
complete services to oil and gas companies, not just technical solutions. 

15.1.2 Key proprietary products and systems
The following figures detail                             products for process water and ultrapure water production, as well as wastewater 
treatment, highlighting the extent of the company’s involvement in the oil and gas and power generation markets. Though some 
products (especially biological treatments) can be used to treat wastewater from food and beverage, and            is a solution for the 
microelectronics industry, these are nevertheless side markets for                       . 

Figure 15.1 Process water treatment
Product name Description Functions Key industries

Conventional clarifier/sand-multi media 
filters

         

        
Systems integrating ultrafiltration/ 
nanofiltration 

     
Ultrafiltration (UF) combined with reverse 
osmosis (RO) in a packaged system

     
High efficiency reverse osmosis system: 
two passes of RO membranes with a 
chemical treatment in between    
Integrated desalination solution combining 
pretreatment and a proprietary osmotic 
membrane cleaning process      
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16. Directory
The following directory is a selective list of companies that provide water treatment equipment and/or subsystems to the 
industrial water markets. Some technologies can apply to more than one function (as explained in the list), while the industries 
served refer to potential end user markets if a technology is at an early stage in the commercialisation cycle, or is moving into 
these industries from other traditional applications (e.g. HVAC).

Figure 16.1 Icon key: directory
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