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Disclaimer & Acknowledgement

The enclosed materials are considered proprietary property of Veolia. No assignments either implied or expressed,

of intellectual property rights, data, know how, trade secrets or licenses of use thereof are given. All information is

provided exclusively for the purposes of evaluation and is not to be reproduced or divulged to other parties, nor

used for manufacture or other means, without the express written consent of Veolia.
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Alarm!

At COP28, IEA emphasises urgent actions 

needed to keep 1.5 °C goal in reach

The COP28 climate change conference has brought 

together leaders from around the world in Dubai at a 

critical moment for the clean energy transition and 

international efforts to tackle climate change. While 

the rapid deployment of clean energy technologies in 

recent years has made a major difference to the 

climate outlook, the world is not on track to meet the 

Paris Agreement goal of keeping global warming well 

below 2 °C – let alone below the threshold of 1.5 °C

that science has shown is crucial to avoid the worst 

effects of climate change.

1. Triple global renewable power capacity

2. Double the rate of energy efficiency improvements

3. Commitments by the fossil fuel industry, and oil and gas 

companies in particular, to align activities with the Paris 

Agreement, starting by cutting methane emissions from 

operations by 75%

4. Establish large-scale financing mechanisms to triple clean 

energy investment in emerging and developing economies

5. Commit to measures that ensure an orderly decline in the use of 

fossil fuels, including an end to new approvals of unabated coal-

fired power plants

What needs to be done by 2030 to shift the 

world onto a 1.5 °C pathway.

At COP28, IEA emphasises urgent actions needed to keep 1.5 °C goal in reach

Press release 11 December 2023

http://url8901.iea.org/ls/click?upn=O3sgIkEtoYfYHGtTbxLOjhS73HhoEdHMZEDL1ihe6ER6ww3FvCui9aI-2ByCTHL0TSosMC-2FThlUwYXbJyVEGArsK-2FJYnpom6Idy7KJaAT3AymH5yhRyZOK72c96jMtlFADsXs5wDujI-2B5tlXSPmyp3AgaODhf8INny1Dh6onor9Us-3DaPxx_k9YF0yN-2BeN-2B1viCP2vK1Abz2nuLJLSMStAAwnDhO3a7ftQ9jhZ38JZILXsq31e3a8Ml-2BjBJQBPb-2FGWr2WUaRBRmE4rHRLESotchHsSvu0I95lYhysrW9YzfJBF-2BB7Cx7Oeo-2BXjAWOVKkqLSdGv8B5VFzj9aw2uyDVrYYjZqfkyRdp-2BcjVv1S3u5hDJ-2FCtwkZ2F5KIOmZc9WAFNNBYb66ieZWm97-2FH73BU2ZMEmb0R1jptFDqIrv1cuniIwny9q-2BxVAIsHCGq3hCwl6EKs4QAOQUkV1l9wqAuFjx5TkRAWpp7X0uZnMeLDaLcpmz5bxZPTngazN42UDBkDCbi8tqKZKupX9caxGYvhoUG3g11Orz-2FllXSWadEALj9HrQzj4iaFbc9kUlWAko4sC-2BVOGgP7nMXwEnpeTH4Xk4y-2F7cMgrL9byHzuKIeTUOavZgZtyTyUFkdPBbQtawo7GBrD2aGCk2sQ4RspbFybjMR0ZP6-2FH6AIzXfx-2BV6RrThXqHNFAU8
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Veolia
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Carbon Capture and 
Total Amine Solutions



Water Technologies & Water Technologies & 

Solutions Introduction

01 Veolia
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Historically French, naturally European

and operationally international, Veolia

can support customers anywhere in

the world. In the forefront of ecological

transformation, we are committed to the

regions, where we contribute to their

economic dynamism and attractiveness.

01 Veolia group overview

42.9
BILLION EUROS IN REVENUE

WORLDWIDE

230.000
EMPLOYEES AROUND THE 

WORLD
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01 Veolia Water Tech group overview

13

Equipment services 
978 M€*

Chemical services

Products

Projects

1 205 M€*

749 M€*

1 349 M€*

Temporary treatment 

Asset care & Parts 

Extended warrantees.

Chemical  formulations for industrial utilities: cooling , 

boiler, membrane, IWW

Chemical formulations for industrial processes: HPI, 

CPI, Ethanol , Upstream,

Highly engineered technologies 

Complex flow sheets

Standard technologies

Replacement parts

. 

*Chiffre d'affaires 2022

63 % WTS / 37 % VWT 72 % WTS / 28 % VWT

89 % WTS / 11 % VWT 40 % WTS / 60 % VWT

~4.3
BILLION EUROS IN REVENUE

WORLDWIDE FOR INDUSTRY

17.000
EMPLOYEES AROUND THE WORLD
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01 Watertech Zone 

Analytical Capabilities

Belgium Central Lab
31 highly qualified 

Scientists
✓ PhD / MsC / BsC

Belgium Laboratory 
27000 Water samples

800 Amine Samples

1000 Process Samples

1500 Deposit & MB

9000 Corrosion coupons

100 Metallurgical failure Stud.

120 Membrane autopsies

300 Applied Sciences Projects

Standard Amine Analysis (Grid 58)
Amine conc., H2S Loading, Total Acid Gas, Heat Stable Amine 

Salts, Calcium, Magnesium, Iron, Copper,  Chromium,  Nickel,  

Manganese, Sodium, Potassium,  Selenium,  Silicon,  Zinc,  

Phosphate,  Sulphur, Chloride, Sulphate, Thiosulphate, 

Thiocyanate, Nitrate, Oxalate, Acetate, Formate, Butyrate, 

Propionate, Glycolate, Water content, Oil content, Foaming test, 

Particle size distribution, viscosity, Visual Inspection, pH, 

Conductivity, etc. 

Amine Degradation Products: 

In-house Methods for degradation products in  MEA, DEA, TEA, 

MDEA, DGA and Formulated solvents for Refineries, Chemical 

Industries and CO2 Capturing applications

Amine Speciation IC/MS:

More than 36 amines types (LOD = 0.1 ppm)

Pilot Tests:
ED pilot unit. Performance evaluation for new solvents. 
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01 Watertech Zone 

Examples of Veolia WTS ES manufacturing sites 

Minnetonka, 

USA
Technologies

● Nanofiltration rolling

● Reverse Osmosis rolling

● Chemicals formulation 

blending

● EDI 

Plant

● 12,000 m2

● 200 HC 

Technologies

● UF pressurized for Water & Reuse

● UF Membrane Bioreactor & Reuse

● Membrane aerated reator

● Bacteria selector

Plant

● 22,275 m2

● 1000 HC 

● Extension in progress

● Own WWTP 

● NMP recovery in progress

(N-Methyl-2-pyrrolidone)

● Flat sheet rolling

Volumes

● 100,000 modules per year 

Oroszlány, Hungary Wuxi, China

Technologies

● Nanofiltration for Process & water

● Reverse Osmosis for Process & 

Water

● Pleated & Depth filters

● Tonkaflo pumps

Plant

● 22,300 m2

● 450  HC 

● Extension in progress

● ED/EDR/BPED to come

Volumes

● 400,000 RO/NF modules per year 



Blue Hydrogen – refinery production employing 

a Steam Methane Reformer.

Green Hydrogen – produced using renewable 

energy and an Electrolyser.

02 Blue & Green 

Hydrogen Overview
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02 Types of Hydrogen in the Energy Transition
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02 Electrolysis technologies available

Alkaline PEM
proton exchange membrane

SOEC
solid oxide electrolyzer cell

makeup ultrapure water ✅ ✅ ✅

ELY loopwater polishing ❌ ✅ ❌

process chemicals ✅ ✅ ✅

H2 gas purification ✅ ✅ ✅

● Alkaline and PEM are commercialized 

technologies

● Alkaline is mature

● PEM is growing

● SOEC uses steam as feedstock - early 

commercial development

● PEM provides significant opportunity for 

our water business

● H2 gas purification needs are the same 

for all 3 technologies
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02 Electrolysers

Alkaline (AEL) & Proton Exchange Membrane (PEM)

• AEL works with a liquid electrolyte in the form of

potassium hydroxide. The electrodes are made

of metal. Between the two electrodes is a

diaphragm that is non-permeable to hydrogen

and oxygen. AEL have been deployed on a

large scale since 1927.

• AEL achieves efficiencies of about 70% and

about 80% on a long-term average basis. AEL

currently achieves the highest nominal outputs

(>100MW) while not needing critical raw

materials.

• AELs are not as robust as PEM electrolysers.

They are more sensitive to impurities in the

product gas as the gases dissolved in the

electrolyte remain in the cycle. In addition, the

AEL has a long cold start time of 50 minutes.

• PEM electrolysis began in the 1960s, which makes it a

rather new technology compared to AEL. However, it is

also already available on an industrial scale and

nominal outputs of over 10MW can be achieved with

efficiencies between 80 – 85%.

• PEM electrolysis works in an acidic environment.

Precious metals such as iridium or platinum must

therefore be used to protect the electrodes from

corrosion. Furthermore, a gas-proof, proton-conducting

plastic membrane is used, enabling a higher purity to

be achieved than with the other technologies.

• Due to its good dynamic properties, the PEM

electrolysis is best suited for operation with fluctuating

electricity from renewable sources. An important factor

is the load gradient, which means the property of

increasing or decreasing load absorption. This is

highest with PEM electrolysers. In addition, the cold

start time is only about 15 minutes.
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02 Application and Technologies

Green Hydrogen

1
PEM Water 

Polishing

●EDI

●Mixed Bed

2
H2 Gas 

Purification

●De Oxygenation

●H2 Dehydration

4
Intake Water 

Treatment

●Membrane Filtration

●Clarification

●Biological  treatment

●Disinfection

5 Cooling Tower 

●Chemicals: 
antiscalant,antifoulants

●Filtration

●BD reuse

6
Wastewater 

System

●RO for high salinity

●thermal ZLD

3
Makeup Water 

Deionization

●RO  Membranes

●Thermal Desalination

TechnologyApplication

4

electrolysis 

units

3

Intake 

Water

H2 

compression 

and storage

21

Cooling 

Tower

5

PEM

polishing 

water

makeup
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General demand for modularisation / packaged system

02 Water in the Electrolysis Process
Water collection supply steps per potential source



UF / RO / EDI

03 Ultrapure Water 

Production
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• common make-up water and process water polishing

• minimize waste with a single, efficient, simple to operate and maintain system

Centralized demineralization to optimize larger electrolysis facilities

Zero Liquid Discharge

Evaporation & 

Crystallization
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ZEEWEED                             

MEMBRANE UF

PROFLEX RO E-CELL EDI

• Intake water treatment, demineralization 

pre-treatment

• 500D (hollow-fiber, outside-in, submersed)

1500 (hollow-fiber, outside-in, pressurized)

700b (hollow-fiber, inside-out, pressurized)

• Intake water demineralization

• Seawater membranes

• Pre-engineered skids or 

customized skids

• From 11 – 114 m3/h permeate 

capacities and larger

• Make-up water demineralization and 

electrolyzer process water polishing

• E-Cell electrodionization membranes

• Up to 75 m3/h skids available pre-

engineered – larger skids can be 

developed

PRO E-CELL 

RO/EDI

• Intake water demineralization

• Integrated RO and EDI pre-

engineered skids

• 10 – 23 m3/h capacity for 

standard skid range

Key Veolia water technologies 
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Key Veolia water technologies for smaller projects 
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SWRO

Seawater

Intake

Thermal 

Desal

Seawater

Pre-treatment

EDI Electrolysis

Excess heat 

(energy)

H2 + O2

BWRO

Process Overview 

(Conceptual)

Seawater Desalination - Veolia Process Conceptual Overview
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or HOT 

MEDIUM

Seawater - Illustration of MED Process
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Heat recovery

High quality distillate < 1µS/cm

Robust and renowned for their reliability

No pretreatment requirement

Low OPEX (electrical, chemical, maintenance)

Seawater - Main characteristics of MED for Green H2



Eliminate liquid discharge, recover valuable process water

04 Zero Liquid 

Discharge (ZLD)
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Achieving ZLD: Equipment Overview. Customized Large Scale

HPD® Evaporation and Crystallization
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Achieving ZLD: Equipment Overview. Modular Units Small Scale



DeOxygenation Reactor – conversion of O2 to H2O

Molecular Sieve Dryers – Water removal

05 Hydrogen 

Purification
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Hydrogen Purification Design Basis Feed Product

H2 Concentration > 99.8 mol% > 99.999 mol%

O2 Concentration < 100 - 2000 ppmv < 1 - 5 ppmv

H2O Concentration saturated < 1 ppmv

H2 Discharge / Venting Zero H2 Discharge1 - TSA System with recycle gas compressor installed

Turndown 10% of the Feed rate

Standby System can be isolated for the Electrolyser - H2 recycled in a closed loop

Hydrogen Purification 

pre-Engineered Systems

Note 1 - unlike Pressure Swing Absorption (PSA) which can release between 10 - 20% of the H2 Product when regenerating

the Molecular Sieve beds, the Veolia EPS unit using Temperature Swing Absorption which uses ~15% of the H2 Product in a

closed loop to regenerate the Molecular Sieve beds.
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• O2 removed via catalytic (noble metal based) reaction,

O2 + H2 converted to H2O.

• Heat tracing, Dehydration Regen. recycle enables

maximised turndown and accelerated startup.

• H2O is removed via molecular (mol) sieve Temperature Swing

Adsorption (TSA).

• Regen. Gas, recycle Compressor means Zero Hydrogen

discharge.

Hydrogen Purification 

pre-Engineered Systems
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Hydrogen Purification 

pre-Engineered Systems

• Veolia offers three (3) pre-Engineered Hydrogen Purification Systems catering for Hydrogen produced by both Alkaline and PEM

Electrolyser. The system designation pE-050 for example, pre-Engineered 50 MW Electrolyser H2 purification unit.

• Regeneration Gas Compressor is provided on a standalone skid base, it can be excluded from the scope of supply.

1. Capacity is based on a feed pressure 30 - 40 bar inlet (post Electrolyser), the system can also accommodate a continuous recycle from the Molecular Sieve dryers .

2. Gas cooling to < 20 deg C at the inlet to the Molecular Sieve dryers.

3. Majority of components Carbon Steel, PWHT applied and where conditions or client specifications dictate Stainless Steel is employed.

4. Footprint excludes the BoP equipment which is located in the non-Hazardous area ie. Electric Heater Thyristor and Chilled Water System (if included in our scope).

pE Hydrogen System
Capacity 

(kg H2/hr)

Capacity 1&2

(Nm3 H2/hr)

Pressure Class 
(ANSI)

Materials 3
H2 Product 

Purity 
(mol%)

dP (bar)
Footprint 4 

(m2)

pE-050 ±1000 11,000 300 & 600 Carbon Steel 99.999 1.5 – 2 50

pE-100 ±2000 22,000 300 & 600 Carbon Steel 99.999 1.5 – 2 70

pE-250 ±5000 55,000 300 & 600 Carbon Steel 99.999 1.5 - 2 100
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Hydrogen Purification 

pre-Engineered Systems



CMS process chemicals and CHEMFEED equipment

06 Chemical Storage, 

Monitoring and Dosing 

Systems for Cooling 

Systems & Membranes



39
Veolia – Green Hydrogen and Carbon Capture – Presentation to AIChE meeting 14 December 2023 - Zoetermeer All information provided is Confidential and remains the property of Veolia

Baseline

Specification Cooling Towers

System parameters:

Total volume: 3050 m3

Recirculation rate: 15250 m3/h

Cooling tower: x cells

Evaporation rate: 220,4 m3/hr

Materials: carbon steel, stainless steel (type = Duplex)

Water source: clarified river water

Specifications cooling water / blowdown:

Limitation on chlorides 1000 ppm

TOC < 33

COD < 100

TP < 3

AOX <1 
Typical Cooling Tower Suppliers:

● GEW (Polacel)

● Evapco

● SPX

● Kelvion

● Almeco
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Cooling tower

Cycle Up



41
Veolia – Green Hydrogen and Carbon Capture – Presentation to AIChE meeting 14 December 2023 - Zoetermeer All information provided is Confidential and remains the property of Veolia

Cooling tower

Cycle Up CoC = 6

Acid dosage is needed to minimize deposition and control LSI.

pH setpoint best at 8,1-8,3 with high Calcium hardness.  Because of positive LSI still some dispersant is needed.

As carbon steel is present we need some corrosion inhibitor; a small amount of ortho phosphate will be used.

GenGard GN8070 @ 35 ppm in cooling water

GenGard GN8300 @ 5,5 ppm in cooling water

Based on an average blow down of 44,1 m3/h and 365 days of production: 

Dose rate in CW kg/h kg/y (approx.)

GenGard GN8070 35 1,54 13.500

GenGard GN8300 5,5 0,24 2.100
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Cooling tower

Cycle Up CoC = 6

For biological control we propose NaOCl in the cooling water.

To minimize use of bleach and to avoid free chlorine in blowdown we propose daily shots of NaOCl.  When shot dosing starts 

and as long as free chlorine is >0,2 ppm Cl2, blowdown remains closed.

The consumption of NaOCl is difficult to predict and cannot be calculated theoretically because it depends on the temperature, 

the environment,....

Best estimate is a yearly consumption of around 40 tons.

dose rate in CW kg/y

NaOCl ca 110 kg per shot ca 40.000

H2SO4 (96% is used to control pH at 8,2. 

Average consumption of 96% H2SO4 will be 370 kg/d; or 8,4 l/h.

This results in a yearly consumption of 135 ton or ca 74.000 liters per year.
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Cooling tower
Comparison CoC 6 with acid dosing vs CoC 4 

with and without acid dosing to control pH

Evap = 220,4 m3/h CoC 6 with pH @ 8,2 CoC 4 with pH @ 8,4 CoC 4 @ free pH

MU m3/h 264,4 293,8 293,8

BD m3/h 44,1 73,5 73,5

GenGard GN8070 kg/h 1,54 2,57 3,31

kg/year (approx.) 13 500 22 500 29 000

GenGard GN8300 kg/h 0,24 0,40 0,22

kg/year (approx.) 2 100 3 500 2 000

H2SO4 (96%) kg/h 15,43 10,15 0

kg/year

(approx.)

135 000 89 000 0

NaOCl (12%) kg/shot 110 110 110

(1 shot/day) kg/year (approx.) 40 000 40 000 40 000
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System Integration based on:

● customer needs,

● customized standard design & engineering,

● standard equipment: 

- analysers, controllers and dosing pumps,

● standard customized equipment: 

- storage vessels in line with local legislation.

Chemfeed Solutions

Chemicals storage, monitoring & dosing
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Chemfeed Solutions

Chemicals storage, monitoring & dosing

EXAMPLE P&ID:
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Chemfeed Solutions

Chemicals container
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Chemfeed Solutions

Biocide dosing
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Chemfeed Solutions

Cooling towers conditioning chemicals
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Monitoring

Cooling towers



Amine Recovery in support to EPC technology providers

07 Carbon 

Capture and Total 

Amine Solutions
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Total Amine Solution Portfolio

VWTS Differentiation
Amine Unit – CO2 Capture

MINIMIZING

🞆 Corrosion

🞆 Fouling 

🞆 Foaming

🞆 Solvent losses / consumption

🞆 Solvent degradation / 

contamination

🞆 Capacity losses

🞆 Energy consumption



52All information provided is Confidential and remains the property of VeoliaVeolia – Green Hydrogen and Carbon Capture – Presentation to AIChE meeting 14 December 2023 - Zoetermeer

Total Amine Solution Portfolio

VWTS Differentiation

Chemical Supply
🞆 Corrosion inhibitors

🞆 Antifoams and emulsion breakers

🞆 Neutralizers and Cleaning aids

🞆 Amine Consumption Reducers  

🞆 Commodity Solvents 

🞆 Customized/Formulated Solvents

Service & Assistance
🞆 Local Analytical Support

🞆 Operational Support 

🞆 Central Lab Support

🞆 Special Services (Amine Reclaiming / 
Filtration)

🞆 Online measurement amine loading/strength 

(under development)

Consultancy and Engineering
🞆 Field simulation 

● Energy saving calculation 

● Amine flow rate and Steam consumption evaluation

● Calculation of theoretical and real amine losses

🞆 Process Simulations

● Rigorous simulation of complete amine units

● Sensitivity analysis

🞆 Engineering consultancies

● Main equipment evaluations

● Capacity Improvement 

● Solvent Swaps (online/offline)

● Test run development

● Feasibility studies

● Conceptual Engineering

● Training Courses for Engineers and Operators.

Engineering & 
Consultancies

Services & 
Assistance

Chemical & 
Solvents
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TAS Portfolio
Reclaiming Service

Heat Stable Salts & Degradation Products cause
🞆 Corrosion 

🞆 Fouling 

🞆 Energy and solvent loses

Current Solution
🞆 Solvent Bleed and Feed

🞆 Thermal Reclaiming

● High energy consumption

● High Amine loses / difficult waste management

🞆 Resin Technology

● High quantity effluent production

● High operational cost

🞆 ED Technology (Veolia WTS)
● Competitive technology (proven in refineries)

Veolia WTS Reclaiming Units
🞆 2  Mobile Units available in Europe

🞆 1 Dedicated Unit operating in a refinery

🞆 Useful for common amine solvents

🞆 Environmentally compliant

🞆 Continuous/batch  process 

🞆 Do not need chemicals for regeneration

Dedicated Reclaiming Unit Mobile Unit

Corrosion Zones



Thank You

egbert.de-jong@veolia.com

joel.van-der-borght@veolia.com


