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Total Greenhouse Gas (GHG) Emissions in the United 
States

• In 2022, the U.S. emitted          
6,343 million metric tons of CO2e

• Emissions peaked in 2007

• 3% Decrease since 1990

Source: Inventory of U.S. Greenhouse Gas 
Emissions and Sinks, 1990-2022. U.S. 
Environmental Protection Agency

LULUCF =Land Use, Land-Use Change and Forestry 

https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks-1990-2022
https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks-1990-2022
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U.S. Economy GHG Emissions by Sector

Industrial use 
accounts for 38% 

of national 
emissions
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GHG Emissions in the U.S. Chemical Sector

Nine key chemical production processes account for 
92 MMT CO2e emissions.

− Ethylene

− Propylene 

− Butadiene

− Benzene-toluene-xylene 
(BTX) aromatics

− Chlor-alkali

− Soda ash

− Ethanol

− Methanol

− Ammonia
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Energy Use in the U.S.

83% from fossil 
sources that 

produce carbon 
emissions
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Energy Use by Sector

Chemicals use 
37% of all the 

energy 
consumed by 
the industrial 

sector
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In Short, 9 Chemical Production Processes Account 
for 1.5% of U.S. GHG Emissions

Total U.S.
GHG

Industrial 
GHG

Subset of 
Chemical 

GHG
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Decarbonization 
Pathways
+ Studies conducted by Department of Energy

+ Reviewed multiple scenarios
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Industrial Roadmap

11

Main Tools to Decarbonization

• Efficient use of energy

• Low-carbon fuels

• Hydrogen

• Increased use of electrochemical processes

• Industrial electrification

− Process heat

• Carbon capture and storage

Source: Industrial Decarbonization Roadmap, 

U.S. Department of Energy. 

https://www.energy.gov/media/280160
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Decarbonization Tools

Carbon capture 
and storage is a 
significant part 
of the industrial 
decarbonization 

plan

LCFFES = Low-carbon fuels, feedstocks, and energy sources  
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Carbon Capture and Underground Storage

The Department has 
explored potential 

underground storage 
locations and 

transport routes
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Chlor-Alkali Specific Analysis

• Published January 2025

• Report focused on newer 
technologies not previously studied

Source: Transformative Pathways for U. S. Industry: 
Unlocking American Innovation, U.S. Department of 
Energy

https://www.energy.gov/sites/default/files/2025-01/transformative-pathways-bfor-us-industry.pdf
https://www.energy.gov/sites/default/files/2025-01/transformative-pathways-bfor-us-industry.pdf
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Chlor-Alkali Specific Analysis

While interventions along the decarbonization 
pillars provide substantial decarbonization potential, 
innovative clean chemicals production technologies 
are needed to reach near zero emissions 
(represented as [carbon capture and storage] CCS-
enabled clean production in the modeling). Without 
these innovations, achieving near zero or absolute 
net zero emissions seems unfeasible for most 
chemicals, with the exception of ethanol and chlor-
alkali.
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Chlor-Alkali Specific Analysis

Technology 
transition offers the 

greatest 
decarbonization 

gains

BAU = Business as Usual (Scenario)
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Chlor-Alkali Specific Analysis

Tool: Energy Efficiency

• Replacement of diaphragm technology

• Bipolar configurations 

• High performance materials
− Coatings

− Membranes

− Electrodes

• High purity brine

• Oxygen Depolarized Cathode (ODC)

Business As Usual
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Chlor-Alkali Specific Analysis

Tool: Electrification

Electrifying steam generation using 
high-temperature heat pumps or 
electric boilers

Even with just 5% electrified 
steam generation across 

chlor-alkali plants, 
electrification emerges as 

the primary driver of chlor-
alkali decarbonization...
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Chlor-Alkali Specific Analysis

Tools: Low-carbon Fuels, Feedstocks, and 
Energy Sources + Carbon Capture and 
Storage

• Use all byproduct hydrogen (no venting)

• Negligible carbon capture; focus on grid 
decarbonization

 

This Photo by Unknown Author is licensed under CC BY-SA

https://courses.lumenlearning.com/boundless-chemistry/chapter/hydrogen/
https://creativecommons.org/licenses/by-sa/3.0/
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Efforts Underway
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Recent EPA Rule Phases Out Asbestos Use in Diaphragm 
Method

EPA Rule Requires Staggered facility 
transition from asbestos diaphragms

• Five years for facilities already in transition 

• In succession – eight years and twelve years

Link to EPA’s Final Rule

12

8

5Facilities currently
transitioning

Facility in current operation

Facility in current operation, transition 
after any facility given 8-year waiver

2024 20362026 2028 2030 2032 2034

Year

https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/risk-management-asbestos-part-1-chrysotile-asbestos
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Publicly Announced Closures, Reductions, and 
Conversions

Date Company Location Change

March 2021 Olin Macintosh, Alabama Shutdown 50% of Diaphragm Capacity

May 2021 Olin Plaquemine, Louisiana Shutdown 20% of Diaphragm Capacity

August 2021 OxyChem Niagara, New York Shutdown diaphragm plant

October 2021 Olin Macintosh, Alabama Shutdown remaining diaphragm capacity

August 2022 Olin Freeport, Texas Shutdown portion of diaphragm capacity

August 2022 OxyChem Battleground, Texas Convert from diaphragm to membrane

https://www.prnewswire.com/news-releases/olin-announces-chlor-alkali-capacity-reduction-301247782.html
https://www.chemanalyst.com/NewsAndDeals/NewsDetails/olin-announce-further-cuts-in-its-diaphragm-grade-chlor-alkali-capacity-in-louisiana-6564
https://www.wkbw.com/news/local-news/occidental-chemicals-niagara-falls-plant-to-close-150-people-impacted#:~:text=%E2%80%94%20The%20closure%20of%20one%20of%20Niagara%20Falls%E2%80%99,and%20distributes%20caustic%20soda%2C%20chlorine%20and%20hydrochloric%20acid.
https://www.nasdaq.com/articles/olin-to-shut-down-remaining-diaphragm-grade-chlor-alkali-capacity-at-mcintosh-facility
https://www.prnewswire.com/news-releases/olin-announces-chlor-alkali-capacity-reduction-301611603.html
https://www.oxy.com/siteassets/documents/investors/quarterly-earnings/oxy2q22conferencecallslides.pdf
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The Energy Guide

• Resource for improving energy 
efficiency in operations

• Benefited from the chlor-alkali 
industry’s input during 
development

• Available for use!

Energy Efficiency and Cost-Saving Opportunities for 
the Chlor-Alkali Industry, U.S. Environmental 
Protection Agency

https://www.energystar.gov/industrial_plants/industrialfocus
https://www.energystar.gov/industrial_plants/industrialfocus
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Activities of Individual Companies

Sampling of individual activities of CI members
     Based on public information from websites and sustainability reports

• Metrics reported at the company level (not chlor-alkali-specific)

• Commonly reported metrics:

• Energy Consumed

• Greenhouse gas (GHG) emissions

• Water use

Common objectives:

• Net zero emissions by 2035, 2040 or 2050

• Reduction of scope 1, 2 and/or 3 emissions

• Renewable energy sources
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Sustainability Efforts by a Sampling of CI Members
Company Targets Metrics Source

Brenntag
+ 100% renewable electricity by 2025
+ 40% absolute carbon reduction by 2030
+ Net zero carbon emission

+ Energy use and source
+ Scope 1, 2, and 3 GHG emissions

Sustainability | Brenntag

Chemtrade
+ Reduce scope 1 GHG emissions by 50% by 2025
+ Maintain energy intensity below energy average
+ Use at least 85% electricity from hydropower

+ GHG emissions
+ Energy usage
+ Hazardous waste generated

Sustainability - Chemtrade Logistics Inc.

Covestro + Net zero GHG from production (scope 1 and 2) by 2035
+ Net zero GHG emission in value chain (scope 1, 2, and 3) by 2050

+ Total scope 1, 2, 3 emissions
+ Energy usage, intensity, and source

Sustainability at Covestro - Covestro Annual Report 2023

DeNora
+ 50% Scope 1 and 2 reduction by 2030
+ 100% renewable electricity by 2030
+ 5% recycled noble metals in products by 2030

+ Percentage of progress toward goals Sustainability | De Nora

Dow 
+ Reduce GHG emissions by 15% by 2030
+ Carbon neutrality by 2050
+ Water stewardship at all sites by 2035

+ GHG emissions
+ Energy intensity
+ Water intensity

Sustainability Commitments and Targets | Dow Corporate

Hawkins Not found in initial search; Sustainability report noted “continuous 
evaluation and improvement.”

+ Total energy consumed
+ Water consumed

Environmental, Social and Governance - Hawkins 
(hawkinsinc.com)

Harcros Not found in initial search Ecovadis member, rated top quartile Sustainability | Harcros Chemicals

Olin + Reduce scope 1 and 2 GHG emissions by 25% by 2030
+ Energy usage
+ Water usage
+ Reduction progress

2022 ESG Factsheet

OxyChem + Net zero operations (scope 1 and 2) by 2040
+ Net zero sold products (scope 1, 2, and 3) by 2050

+ Energy use and GHG emission by the 
division level

 Sustainability (oxy.com)

PVS Not found in initial search
+ Repurposed waste stream
+ GHG avoided

Sustainability Practices at PVS Chemicals | Keeping Our 
Planet Clean

SABIC + Reduce Scoop 1 & 2 emissions by 20% by 2030
+ Fully decarbonize operations by 2050

+ Absolute and per ton GHG emissions
+ Energy and waste intensity

SABIC - Climate, Energy & Resource Efficiency

Westlake + Reduce Scope 1 and Scope 2 GHG by 20% per ton of production by 2030
+ Implement water management  at water stressed sites by 2030

+ Caustic footprint
+ Tons of hazardous waste
+ Water discharged and consumed

Westlake’s European Subsidiary, Vinnolit, to offer caustic soda 
with reduced CO2 footprint | Westlake

2023 Sustainability Report

https://corporate.brenntag.com/en/sustainability/
https://www.chemtradelogistics.com/sustainability/
https://report.covestro.com/annual-report-2023/management-report/sustainability-statement/general-information/sustainability-at-covestro.html
https://www.denora.com/sustainability.html
https://corporate.dow.com/en-us/purpose-in-action/sustainability-targets.html
https://www.hawkinsinc.com/about-us/environmental-social-governance/
https://www.hawkinsinc.com/about-us/environmental-social-governance/
https://www.harcros.com/sustainability/
https://olin.com/wp-content/uploads/Olin-ESG-Factsheet.pdf
https://www.oxy.com/sustainability/
https://www.pvschemicals.com/sustainability/
https://www.pvschemicals.com/sustainability/
https://www.sabic.com/en/sustainability/climate-energy-resource-efficiency
https://www.westlake.com/westlakes-european-subsidiary-vinnolit-offer-caustic-soda-reduced-co2-footprint
https://www.westlake.com/westlakes-european-subsidiary-vinnolit-offer-caustic-soda-reduced-co2-footprint
https://westlake.com/sites/default/files/Westlake%20-%20Sustainability%20Report%202023.pdf


The European Chemical Industry Council, AISBL – Rue Belliard, 40 - 1040 Brussels – Belgium
Transparency Register n°64879142323-90
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Chlor-alkali: achieving climate neutrality

THANK YOU 

Robyn Brooks

Vice President, Fixed Facility Health, Environment, 
Safety, Security & Regulatory Affairs 

Robyn.Brooks@CL2.com
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March 16, 2021



12th International Chlor-Alkali Technology Conference & Exhibition, 13-15 May 2025, Barcelona, Spain

May 18, 2021
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October 21, 2021
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August 3, 2022
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August 24, 2022
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