
 
CLE AIChE Cleveland Section                                    October 10, 2024                          Page 1 of 26 

 

 

 
 

American Institute of Chemical Engineers,  
Cleveland Section 
 

Join our LinkedIn Group called:  
AIChE Cleveland Section and let colleagues know  
 
 
Visit our Web Page at:  

https://www.aiche.org/community/sites/local-sections/cleveland/newsletters            

 
Thursday, October 10, 2024, 6:00 PM 

 M.W. Wilson Company, 2579 Center Road (Rt.303)  

 Hinckley, OH 44233); Phone:  330-225-0663  
 

 Membership is Not Required to attend any meetings.             
 

 

Steam and Condensate System Operation 

Abstract: W. M. Wilson Company, Inc is a Manufacturers’ Representative/Distributor of steam 

specialties and process safety equipment that has been serving the industry since 1945. Recently, W. 

M. Wilson Company, Inc has opened a comprehensive hands-on, steam system training facility, 

located at their main office in Hinckley, Ohio. The facility will provide an up-close and personal view of 

how the components in a steam system operate inside and out, and how to make your steam 

distribution system more efficient. This is a Steam School – not a Sales School. 

Bio: Mr. Jeff Wilson served in the US Coast Guard before coming to W.M. Wilson Company, Inc. in 

1989. He has worked in all aspects of the business, including performing steam trap surveys and 

steam audits. Jeff is a DOE Trained Steam System Assessment Tool (SSAT) Qualified Specialist and 

considers himself “ugly to the bone” when it comes to steam knowledge. The session will include 

dinner. 

 

For those attending this event and interested, a Professional Development Hour Certificate (1 PDH) will be 

available to you in the following days by Joe Yurko. 

 

https://www.aiche.org/community/sites/local-sections/cleveland/newsletters
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 Meeting Location:           M.W. Wilson Company, 2579 Center Rd. (Rt.303), Hinckley, OH 44233 

 2579 Center Road    6:00 – 8:00 pm: Presentation by: Mr. Jeff Wilson 

 Hinckley, OH 44233    Meal by: M.W. Wilson Company 
 Phone: 330-225-0663 

 Menu:                                                                                                                                                                 

                M.W. Wilson Company Dinner Buffet   

 

 CLE AIChE Professional Members cost: Free 

 CSU AIChE Student Members cost: Free 

  

  
 
    
 
 
 
 
             
 

       RSVP Recommended by Thursday 03Oct2024 with Joseph Yurko and AIChE at: yurkojoe5@gmail.com 
 
 

___

       AIChE Annual Report from 2023: 

         https://www.aiche.org/sites/default/files/docs/pages/2023_aiche_annual_report_v07.pdf  

 

NE Ohio Project Team Looking for Chemical Engineering Consulting Services 
 
A project in NE Ohio is seeking chemist or chemical engineer to provide consulting services for a 
forthcoming project. The project includes designing and building a test station to calibrate flow meters and 
instrumentation used in an industrial process. The fluid in the process is caustic and toxic. The goal is to 
find a solution that is safe to use and has similar physical properties to the existing fluid. The consulting 
services would include evaluating the existing fluid and identifying the test fluid. Information on the 
existing fluid and samples of the fluid are available. The project is ready to start immediately. More detailed 
information will be provided to interested parties.   
 
James G. MacMillan, PE, CEM 
Principal, Director of Engineering 
MacMillan and Company, LLC 

2926 State Road, #219 
Cuyahoga Falls, Ohio  44223 

216-402-3580 
mac@macmillanandco.com 

 

 

 
 

mailto:yurkojoe5@gmail.com
https://www.aiche.org/sites/default/files/docs/pages/2023_aiche_annual_report_v07.pdf
mailto:mac@macmillanandco.com
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CLE AIChE Social Event: Oktoberfest at German Central in Parma 06Sep2024 
 

 

Joe Yurko (AIChE Newsletter), Mike Galgoczy (AIChE Chair), Joe Santocildes (ASME Guest) and John Juchnowski (AIChE 

Young Professionals Chair) 

 

CLE AIChE Quantum Computers at CSU, Joint Meeting with CSU AIChE 
Student Section and Young Professionals on 11Sep2024 
Presentation by Dr. Chansu Yu, Chair of Electrical Engineering and Computer Engineering Department, 
Washkewicz College of Engineering, CSU 
 

          
Audience of Chemical and Biomedical Engineering Master’s Program Students.          Dr. Yu & Mike Galgoczy 
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Please join me and vote for your favorite candidate for AIChE Election in 2025! 

Also, note that a local CLE AIChE member is running for office. Voting begins August 

26th and ends September 30th. For reference, please go to: 

2024 AIChE Board Election for the 2025 Board| AIChE 
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Article from C&EN, Chemical & Engineering News, American Chemical 

Society Magazine, July 28, 2024, page 13: 
“EPA awards $4.3 billion to climate change projects  

Grants will fund decarbonization efforts across the US” 

By Craig Bettenhausen 

https://cen.acs.org/environment/climate-change/US-Environmental-Protection-Agency-awards/102/i23  

 

The US Environmental Protection Agency awarded $4.3 billion from its Climate Pollution Reduction Grants 

program on July 22. The money will help implement 25 projects across the country that aim to reduce 

greenhouse gas emissions and air pollution. 

Many of the selected projects will use chemistry and materials science to cut carbon emissions, with the 

biggest areas being energy, transportation, and agriculture. Alaska and New England, for example, will get a 

total of around $490 million for electric heat pumps to replace residential oil- or gas-fired furnaces. At least 

seven projects support electrification of passenger or freight vehicles, and seven more involve climate-smart 

farming or habitat restoration. 

Some of the projects include resilience components to insulate communities and business from extreme 

weather events brought on by climate change. “Today, my Administration is empowering local communities 

across 30 states to cut pollution and fight the climate crisis—from curbing greenhouse gas emissions in 

Pennsylvania to flood-proofing infrastructure in North Carolina,” President Joe Biden says in a statement. 

The projects include three plans to reduce methane emissions, from landfills, mines, and petroleum production. 

In a separate funding opportunity open until Aug. 26, the administration is offering $850 million in financial and 

technical support to companies and other stakeholders to cut methane emissions in the oil and gas sector. 

Both programs deploy funds from the Inflation Reduction Act of 2022… 

 

 

https://cen.acs.org/staffDirectory/Craig-Bettenhausen.html
https://cen.acs.org/environment/climate-change/US-Environmental-Protection-Agency-awards/102/i23
https://www.epa.gov/inflation-reduction-act/general-competition-selected-applications-table
https://www.whitehouse.gov/briefing-room/statements-releases/2024/07/22/statement-from-president-joe-biden-on-climate-pollution-reduction-grants/
https://cen.acs.org/environment/climate-change/its-time-talk-methane-removal/102/i4
https://www.epa.gov/newsreleases/epa-doe-announce-850-million-reduce-methane-pollution-oil-and-gas-sector
https://cen.acs.org/policy/legislation-/Inflation-Reduction-Act-chemistry/100/web/2022/08
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Article from C&EN, Chemical & Engineering News, American Chemical 

Society Magazine, July 28, 2024, page 27: 
“Electronic waste is a gold mine waiting to be tapped” 

This fast-rising waste stream contains billions of dollars’ worth of metals, and start-ups are 

seeking efficient, sustainable ways to recover that treasure 

By Prachi Patel 

https://cen.acs.org/environment/recycling/Electronic-waste-gold-mine-waiting/102/i23 

 

The world is drowning in electronic waste. The flood of e-waste we generated in 2022 contained $91 billion 

worth of valuable metals, according to a recent United Nations report. Almost 40% of those metals ended up in 

a landfill, were burned in incinerators, or were disposed of in uncontrolled ways. A mere 4% of some metals 

essential for clean energy were recovered from e-waste. Mining these same metals, as well as improperly 

recycling used electronics, causes pollution and human health hazards. Current recycling processes require 

high temperatures and harsh chemicals. Several researchers and companies are advancing economical, 

sustainable methods to recover more key metals from e-waste. These approaches could help facilitate a 

secure, circular supply of these materials. 

In the dark corners of your attic shelves or the depths of your desk drawers likely sits a collection of defunct 

laptops, cameras, and gaming consoles. The phone you may be reading this on will probably join that junk pile 

once it becomes obsolete or its screen cracks. 

The average person in the US threw away 21 kg of electronics in 2022, while the average person in Norway—

the country with the highest per-capita e-waste—threw away 27 kg. Those numbers are close to the weight 

range of a pit bull, and the numbers add up. Globally, people discarded a record 62 million metric tons (t) of 

electronics, according to the United Nations’ recent Global E-waste Monitor 2024 report. That’s the weight of 

over 1.7 million fully loaded semitrailer trucks, which, if lined up bumper to bumper, would reach almost around 

the equator. 

And that trash contains treasure. Metals made up half the world’s electronic trash, or e-waste, in 2022 and 

were worth $91 billion. Copper, iron, and gold accounted for a big chunk of that value. E-waste also contains 

aluminum, platinum, and rare earth elements such as neodymium, which are critical for the batteries and wind 

turbines needed to transition the world to green energy. 

Mining these metals destroys habitats, pollutes soil and water, produces heaps of waste, and is linked 

to human rights abuses. Plus, the global supply of some metals is geopolitically shaky. Using urban mining—

the recovery of materials from waste—to reclaim valuable metals from e-waste would alleviate these issues. It 

would enable the circular use of materials and help meet demand for critical metals. It would also prevent the 

emission of 52 million t of mining-related greenhouse gases… 

 

 

 
 

https://cen.acs.org/staffDirectory/Prachi-Patel.html
https://cen.acs.org/environment/recycling/Electronic-waste-gold-mine-waiting/102/i23
https://globalewaste.org/
https://cen.acs.org/environment/pollution/Toxic-metal-mining-waste-impact/101/web/2023/09
https://www.hrw.org/news/2024/07/10/mining-energy-transition-needs-respect-human-rights
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Article from C&EN, Chemical & Engineering News, American Chemical 

Society Magazine, July 1, 2024, page 4: 
“The next generation of genome editing is making big changes to DNA” 

Using bridge RNA, scientists can induce large insertions, deletions, and rearrangements in a genome 

By Max Barnhart 

https://cen.acs.org/biological-chemistry/gene-editing/next-generation-genome-editing-making/102/i20 

 

The discovery of CRISPR-Cas9’s gene-editing prowess revolutionized genetic engineering just over a decade 

ago. Now it appears that genetic engineering technology may be taking its next big leap. 

Two papers published in Nature on June 26 detail how bridge RNA adapted from a transposable element can 

induce large-scale, genomic changes at programmable and site-specific locations within a genome. Whereas 

CRISPR is best at making small, targeted modifications to a genome, bridge RNA gives genetic engineers a 

power they’ve never had before—to add, remove, invert, or rearrange large segments of DNA almost 

anywhere they want (DOI: 10.1038/s41586-024-07552-4 and 10.1038/s41586-024-07570-2). 

Patrick Hsu, a bioengineer at the University of California, Berkeley, who led the research, calls bridge RNA the 

third generation of genetic engineering technology, after RNA interference and CRISPR. “It takes us beyond 

the DNA- and RNA-cutting abilities of CRISPR and RNA interference towards a broader suite of capabilities for 

the field of genome design,” he says. 

That’s a strong claim, but one that other experts agree with. Yen-Ho Chen, a plant genome engineer working in 

industry, says, “It reminds me of when CRISPR was discovered. It’s novel, programmable, and you can tune 

this tool to adapt it for different applications. I think that part is potentially better than what we have right now in 

CRISPR-Cas9.” 

The origin of the bridge RNA technique helps explain how it stands apart from RNA interference and CRISPR 

and is able to make these large genome modifications. Hsu and colleagues discovered bridge RNA when they 

were studying a transposable element in bacterial DNA called IS110. This genetic chunk can jump around the 

genome by cutting itself out of one spot and pasting itself in another. 

IS110 produces a recombinase protein and expresses a noncoding RNA. The team found that the noncoding 

RNA contained two loops, a donor loop that could recognize IS110’s own DNA, and a target loop able to 

recognize DNA at an insertion site somewhere in the genome. When the RNA inside each loop bound to its 

respective DNA sequence, it formed a bridge, linking the DNA sequences together so that the recombinase 

protein could seamlessly merge them… 

 

 

 

https://cen.acs.org/staffDirectory/Max-Barnhart.html
https://cen.acs.org/biological-chemistry/gene-editing/next-generation-genome-editing-making/102/i20
https://www.nature.com/articles/s41586-024-07552-4
https://www.nature.com/articles/s41586-024-07570-2
https://vcresearch.berkeley.edu/faculty/patrick-hsu
https://cen.acs.org/articles/93/i35/Genome-Editing-Writ-Large.html
https://cen.acs.org/articles/93/i35/Genome-Editing-Writ-Large.html
https://www.linkedin.com/in/yen-ho-chen-29aa46110/


 
CLE AIChE Cleveland Section                                    October 10, 2024                          Page 12 of 26 

Article from C&EN, Chemical & Engineering News, American Chemical 

Society Magazine, July 1, 2024, page 7: 
“Storing DNA in an amber-like polymer, Jurassic Park–style” 

Tough, degradable material provides efficient room-temperature DNA storage for genomics 

and digital data 

By Prachi Patel 

https://cen.acs.org/biological-chemistry/dna/Storing-DNA-amber-like-polymer/102/web/2024/06 

 

In the blockbuster film Jurassic Park, scientists resurrect dinosaurs by extracting DNA that’s been preserved in 

amber for millions of years. Inspired by such natural preservation, researchers have created glassy polymers 

that store DNA at room temperature and dissolve when needed to release the molecules (J. Am. Chem. 

Soc. 2024, DOI: 10.1021/jacs.4c01925). The method, dubbed thermoset-reinforced xeropreservation (T-REX), 

is a step toward low-cost data storage in DNA. 

Computer memory devices process information as strings of zeros and ones. Those binary data could be 

encoded in the same four nucleotides—A, G, C, and T—that encrypt genetic information in DNA molecules. 

Scientists have proposed DNA as a data storage medium because it is dense: a coffee mug full of DNA could 

store all the world’s data. 

But DNA decays in days at room temperature, so it is stored today at cryogenic temperatures, which requires 

energy and special equipment. “If I wanted to send DNA on a mission to Mars or collect samples in rural Africa, 

that’s not going to work,” says James Banal, cofounder of Cache DNA, which is developing a new biomolecule 

storage technology. For room-temperature storage, he and others have previously encapsulated DNA in silica 

particles and calcium phosphate crystals. This process takes days because water-loving DNA needs to be 

dissolved in organic solvents using surfactants, which are then removed via drying. 

So he, Massachusetts Institute of Technology chemist Jeremiah A. Johnson, and colleagues devised a way to 

trap DNA in hours, using a hard polystyrene-based thermoset polymer. Thermosets, with their cross-linked 

polymer networks, are tough and resistant to chemicals. The researchers added small thionolactone sections 

to the network that can be cut with a cysteamine reagent. 

The team made special polycation molecules composed of a water-loving side and an oily water-repellent one. 

Charges on the molecule bound to DNA and quickly transferred it from water to a solvent containing styrene 

monomers. Heating the solution created a glassy polymer block containing DNA. The material preserved DNA 

10 times as long as silica particles could. Adding cysteamine disintegrated the polymer so the researchers 

could separate the DNA… 

 

                        

 

 
 

https://cen.acs.org/staffDirectory/Prachi-Patel.html
https://cen.acs.org/biological-chemistry/dna/Storing-DNA-amber-like-polymer/102/web/2024/06
https://pubs.acs.org/doi/abs/10.1021/jacs.4c01925?source=cen
https://cen.acs.org/articles/93/i35/Scientists-Look-DNA-Long-Term.html
https://cen.acs.org/biological-chemistry/dna/Method-offers-new-approach-DNA/99/i16
https://www.technologyreview.com/2021/08/24/1030443/the-world-in-a-mug/
https://scholar.google.com/citations?user=anA3OIQAAAAJ&hl=en
https://www.cache-dna.com/
http://web.mit.edu/johnsongroup/
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Article from C&EN, Chemical & Engineering News, American Chemical 

Society Magazine, July 1, 2024, page 10: 

“Lilly partners with OpenAI to develop novel antibiotics 

The partnership is the latest example of recruiting artificial intelligence in the fight against 

antimicrobial resistance 

By Aayushi Pratap 

https://cen.acs.org/policy/global-health/Lilly-partners-OpenAI-develop-novel/102/i20 

 

Eli Lilly and Company has partnered with OpenAI, maker of the generative AI platform ChatGPT, to invent new 

antibiotics. 

Lilly says antimicrobial resistance (AMR) affects countries in all regions and at all income levels. But it is 

exacerbated by poverty and inequality, particularly in low- and middle-income countries. 

The Indiana-based drug company says the collaboration supports its earlier commitment, through its Social 

Impact Venture Capital Portfolio, of $100 million to the industry-backed AMR Action Fund. Lilly says the action 

fund aims to provide patients with two to four new antibiotics by 2030. 

According to the World Health Organization, 4.95 million deaths yearly are associated with AMR. 

This year, OpenAI also partnered with Sanofi and Formation Bio to build AI-powered software for drug 

development. 

James Zou, associate professor of biomedical data science at Stanford University, calls the Lilly-OpenAI 

partnership an exciting development for drug discovery. “OpenAI is increasingly interested in biotech, 

specifically new drug discovery,” Zou says. “I believe that generative AI will play a very important role in 

discovering new molecules.” 

Academic research groups such as Zou’s use generative AI more and more to synthesize new antibiotics. This 

year, Zou’s team and McMaster University researchers reported a new model called SyntheMol, which can 

spell out chemical recipes for antibiotic molecules (Nature, DOI: 10.1038/s42256-024-00809-7). Using the 

platform, the authors shortlisted six novel antibiotics capable of killing drug-resistant strains of Acinetobacter 

baumannii. 

Another study, published in Nature last December by researchers from the Massachusetts Institute of 

Technology, highlighted AI’s power in drug discovery (DOI: 10.1038/s41586-023-06887-8). The team used 

deep learning to identify antibiotic compounds that kill methicillin-resistant Staphylococcus aureus… 

 

 

 

 

 
 
 
 

https://cen.acs.org/staffDirectory/Aayushi-Pratap.html
https://cen.acs.org/policy/global-health/Lilly-partners-OpenAI-develop-novel/102/i20
https://investor.lilly.com/news-releases/news-release-details/lilly-collaborates-openai-discover-novel-medicines-treat-drug
https://www.who.int/news/item/28-07-2023-vaccines-could-avert-half-a-million-deaths-associated-with-anti-microbial-resistance-a-year
http://dx.doi.org/10.1038/s42256-024-00809-7
http://dx.doi.org/10.1038/s41586-023-06887-8
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Article from C&EN, Chemical & Engineering News, American Chemical 

Society Magazine, July 1, 2024, page 23: 
“Chemistry’s image is harming talent acquisition” 

The opportunities in chemical industry are vast, but many aren’t aware of them 

By Amelia Greene, special to C&EN 

https://cen.acs.org/policy/regulation/Chemistrys-image-harming-talent-acquisition/102/i20 
 
“Do you feel guilty?” the woman at a networking event asked me. “Guilty about what?” I replied. “What your 

company is doing to the environment,” she answered with exasperation. We were in New York City, and after 

the woman I was talking with had mentioned she worked in finance, I had replied that I worked in the chemical 

industry. That was enough to prompt her ire. 

What about all the good things we’re doing? The chemical industry is spearheading the switch away from fossil 

fuels, it played a pivotal role in fighting COVID-19, and it ensures a constant viable food supply. The interaction 

was telling, and I had a major realization: the chemical industry has a massive marketing problem. 

I’ve heard countless stories from individuals about the head-scratching responses they get after telling others 

that they work in the chemical industry. The general population has no idea how vital chemistry is to everyday 

life. Our industry remains largely hidden from the public, and most individuals don’t realize how often they are 

interacting with chemistry or the by-products of chemistry in their daily lives. 

Our industry is most known for unfortunate and heartbreaking crises, including plant explosions and events 

that contaminate common resources. The public doesn’t know what the chemical industry’s purpose is, and 

worse, they believe it only detracts from society. But the work our industry does is important to the future of 

humankind. This fundamental information asymmetry between the chemical industry’s positive impact on our 

world and the public’s lack of awareness continues to hurt our industry. 

Today, the public continues to view the chemical industry as a net negative for society. That negative 

perception hinders the industry’s progress in countless ways, including inferior investment from capital markets 

and oppressive regulation. That negative perception also hurts the chemical industry’s capacity to attract 

talent. As our industry tackles existential threats of the future, including food and water scarcity, climate 

change, and future pandemics, it is imperative that we are attracting the brightest minds. 

In academia, opportunities in the commercial chemical industry are also not made visible to students. At 

Women in Chemicals, the nonprofit I cofounded, women echo this sentiment on our podcast, Woman of the 

Week. The overwhelming majority of women we interview say they stumbled into the industry unintentionally, 

and we seldom hear that a woman sought out our industry for career opportunities. This is a huge 

disadvantage for our talent pool… 

 

 
 
 
 
 
 
 

https://cen.acs.org/staffDirectory.html
https://cen.acs.org/policy/regulation/Chemistrys-image-harming-talent-acquisition/102/i20
https://www.womeninchemicals.com/wotw
https://www.womeninchemicals.com/wotw
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Article from C&EN, Chemical & Engineering News, American Chemical 

Society Magazine, July 1, 2024, page 27: 
“Getting PFAS out of drinking water”  

After the unwanted chemicals are removed, disposal is the next challenge 

By Britt E. Erickson 

https://cen.acs.org/environment/persistent-pollutants/Getting-PFAS-drinking-water/102/i20 

 

Public water utilities in the US are facing a 5-year deadline to meet low parts-per-trillion limits for six per- and 

polyfluoroalkyl substances (PFAS) in drinking water. The Environmental Protection Agency estimates that 

thousands of water systems will need to install advanced treatment processes to meet the limits. Utilities are 

eyeing several technologies to remove PFAS, including ion-exchange resins, granular activated carbon, and 

plant-based sorbents. But eventually they will need to replace such media, and what to do with the PFAS-laden 

spent media becomes the next challenge. Sustainability goals, concerns about liability related to PFAS in 

waste, and potential supply chain issues from soaring demand for PFAS removal media are pushing 

companies to develop methods for regenerating spent media and destroying the PFAS. But it’s unclear how 

water utilities will pay for technology to remove PFAS from their drinking water, as well as what the cost of 

replacing and disposing of media will be. 

When scientists discovered three per- and polyfluoroalkyl substances (PFAS) at worrisome levels in the 

drinking water provided to about 450 people in rural Maysville, North Carolina, town officials sprang into action. 

It was 2019, and at the time, there were no guidelines or federal limits for PFAS in drinking water. Still, town 

leaders immediately shut down the water plant and began purchasing water from a facility in neighboring 

Jones County. 

Five years later, Maysville is now preparing to reopen its water plant thanks to about $1 million in federal grant 

money. The town used the funds to install a filtration system that can remove PFAS, including both long- and 

short-chain compounds. 

Long-chain PFAS are those with eight or more carbons, such as the commonly found and toxic 

perfluorooctanoic acid (PFOA) and perfluorooctanesulfonic acid (PFOS). Short-chain PFAS have four to seven 

carbons. Maysville is dealing with PFOA, PFOS, and perfluorohexanesulfonic acid in its water. 

To remove all three PFAS, the town chose a system that uses both granular activated carbon (GAC) and ion-

exchange resins. The water treatment services firm ECT2 designed and installed the technology. 

Surrounded by fields of tobacco, soybeans, and corn, Maysville is not the kind of place one would expect to 

find such advanced water treatment technology. Many businesses on the main street are shuttered. The 

municipal building sits across the street from a Piggly Wiggly grocery store and Hardee’s fast-food restaurant. 

Visitors passing through the town on their way to coastal vacation spots might easily miss it. 

But Maysville is one of the lucky towns that identified PFAS in its drinking water and secured grants to address 

the problem before the US Environmental Protection Agency set limits. The agency issued the stringent, low 

parts-per-trillion limits for six PFAS in drinking water in April, giving public water utilities 5 years to meet them. 

Now, tens of thousands of utilities big and small will be competing for government money to tackle the 

problem… 

 

 

https://cen.acs.org/staffDirectory/Britt-E-Erickson.html
https://cen.acs.org/environment/persistent-pollutants/Getting-PFAS-drinking-water/102/i20
https://cen.acs.org/sections/pfas.html
https://cen.acs.org/environment/persistent-pollutants/EPA-sets-limits-6-PFAS-in-drinking-water/102/web/2024/04
https://cen.acs.org/environment/persistent-pollutants/Forever-chemicals-technologies-aim-destroy/97/i12
https://cen.acs.org/environment/persistent-pollutants/Forever-chemicals-technologies-aim-destroy/97/i12
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Article from C&EN, Chemical & Engineering News, American Chemical 

Society Magazine, July 19, 2024, page 22: 
 

“C&EN’s Global Top 50 chemical firms for 2024”  

Mounting challenges pushed the industry into a downturn 

By Alexander H. Tullo 

https://cen.acs.org/business/finance/CENs-Global-Top-50-2024/102/i22  

 

C&EN’s Global Top 50 ranking has always been a snapshot of the world’s largest and most influential chemical 

makers. It captures the rise of some firms relative to others based on ambitious expansions, acquisitions, and 

the fortunes of the sectors they serve. 

And because most of the largest chemical companies operate globally, the Global Top 50 is also a good check 

on the health of the industry. For 2023, the fiscal year on which the survey is based, the diagnosis is that the 

world’s chemical sector experienced a downturn. 

The combined chemical sales of the top 50 firms declined by 10.7% during 2023, to $1,036 billion. The year 

before, the Global Top 50 posted a 17% increase in sales. But the COVID-19 rebound that buoyed the 2022 

increase waned last year, and an inventory correction that undermined sales volumes, and overcapacity 

caught up to the industry. 

Combined profits for the 38 firms reporting such figures tumbled by 44.1% from 2022, to $54.4 billion. Twenty-

nine of the firms posted declines in their bottom lines; 7 lost money. 

It was a bad year. It was particularly bad for European firms, which have been suffering from a lack of 

competitiveness due to high energy costs and an aging fleet of assets. Europe’s severing of ties with Russia 

after the invasion of Ukraine cut the industry off from an abundant supply of natural gas and exacerbated the 

sector’s weakness. European companies like BASF, Ineos, Covestro, Arkema, and Evonik Industries posted 

sharp declines in chemical sales. Many firms operating in the region are cutting costs or shutting inefficient 

capacity. 

The petrochemical sector is facing its own downturn, primarily driven by new capacity in China and the US. 

Declines in chemical sales and profits at Dow, ExxonMobil, LyondellBasell Industries, Indorama Ventures, and 

Braskem reflect that. Fertilizer prices have come down from their highs in 2022, causing results to tumble at 

firms like Mosaic, Nutrien, and Yara. 

The industry is in a state of flux. The biggest structural change by far to the sector in recent years is the rise of 

several Chinese petrochemical producers. Rongsheng Petrochemical, Hengli Petrochemical, and Wanhua 

Chemical Group rose in the ranking because of additional revenues garnered from big recent plant 

expansions. 

 

 

 

 

 

https://cen.acs.org/staffDirectory/Alexander-Tullo.html
https://cen.acs.org/business/finance/CENs-Global-Top-50-2024/102/i22
https://cen.acs.org/business/economy/European-chemical-producers-expect-difficult/102/i2
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Article from C&EN, Chemical & Engineering News, American Chemical 

Society Magazine, August 5, 2024, page 31: 
 

“Sickle cell disease in India: The quest for a cure” 

Currently approved gene therapies are out of reach, but research efforts in the country offer a 

glimmer of hope 

By Priyanka Runwal 

https://cen.acs.org/pharmaceuticals/gene-therapy/Sickle-cell-disease-India-quest/102/i24 

 

India has one of the highest prevalences of sickle cell disease in the world, and many of those affected are 

people from tribal communities and other historically disadvantaged groups. Recently approved gene therapies 

for sickle cell disease are an exciting new treatment option, but their price tags mean they are out of reach for 

health-care systems and individuals in lower- and middle-income countries. Researchers in India are now 

trying to develop similar gene therapies locally to serve people with severe sickle cell disease. 

Saritee Sanodiya, 26, has spent countless days wondering if she’ll ever live a “normal” life. Growing up, 

Sanodiya often missed school, frequenting the hospital for sudden, life-threatening drops in her hemoglobin 

levels and excruciating pain in her joints. High fever, severe headache, extreme fatigue, and difficulty breathing 

often accompanied these crises, which lasted days—occasionally weeks. “It would come out of nowhere,” she 

says. “The pain is hard to describe, but it’s unbearable. Sometimes you lose the desire to live.” 

In hospitals, doctors would treat the anemia with blood transfusions and prescribe painkillers to relieve the 

acute body aches. The symptoms would subside, but within months, they would come roaring back. 

In the hope that someone could find and fix the problem, Sanodiya’s mother took her to different doctors in and 

around their village of Jamuniya in the central Indian state of Madhya Pradesh, to no avail. The crises 

continued into Sanodiya’s adolescence, and they were often preceded by jaundice—a condition easily 

recognized by the yellowing of the skin and whites of the eyes. 

Finally, in 2018, an answer came. The anemia and medical history prompted an obstetrician to order a blood 

test for sickle cell disease during Sanodiya’s first pregnancy checkup. The test turned up positive, meaning a 

genetic mutation was causing her body to produce several crescent-shaped red blood cells in addition to the 

normal, round ones. But the disease was a surprise to Sanodiya. “I’d never heard of it,” she says. 

The deformed cells in sickle cell disease are stiff and sticky and can clog tiny arteries and veins. They block 

the flow of blood—and thus oxygen—to various parts of the body, causing debilitating pain and progressive 

damage to organs including the brain, liver, kidneys, heart, lungs, and joints. And unlike normal blood cells, 

which have a lifespan of about 120 days, sickle cells die within 10–20 days. 

When fewer blood cells circulate, anemia prevails. Meanwhile, the liver’s blood filtration capabilities struggle to 

keep pace with the volume of dying sickle cells. A breakdown by-product—bilirubin—begins to build up and 

cause jaundice. 

In 2023, US and UK regulators approved two gene therapies for treating sickle cell disease—the first of their 

kind for this disorder. While they have side effects and potential risks, the outcomes seem promising so far, 

says Alexis Thompson, the chief of the Division of Hematology at the Children’s Hospital of Philadelphia. But a 

price tag of as much as $3 million per patient makes these treatments unaffordable for most people or health-

care systems in the world. 
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Molecular biologist Debojyoti Chakraborty is codeveloping a gene therapy for people with severe sickle cell 

disease. 

In a quest to make such revolutionary therapies accessible to people with sickle cell disease in India, research 

teams in the country are trying to develop the technology locally. They want to serve a population that 

experiences one of the highest prevalences of this disease in the world but that wasn’t represented in the 

clinical trials for the recently approved gene therapies. The teams also hope to make these treatments 

available at much lower costs. 

 

Article from C&EN, Chemical & Engineering News, American Chemical 

Society Magazine, August 23, 2024, page 23: 
 

“Can Europe’s chemical industry survive net zero?” 

The burden of cutting greenhouse gas emissions could diminish Europe’s role as a global chemical leader 

By Alex Scott 

 

https://cen.acs.org/environment/greenhouse-gases/Europes-chemical-industry-survive-net/102/i26 

Europe’s chemical industry is facing an existential crisis. It may not be able to raise the hundreds of billions of 

dollars that the region’s sector will require to transition to zero greenhouse gas emissions by 2050. Small-scale 

studies show that some European chemical companies may already be falling behind on their commitments. 

Part of the problem is that Europe’s supply of renewable energy is not growing fast enough to meet the 

chemical industry’s demands. If Europe’s chemical sector is to survive intact, industry experts say, it will need 

substantial subsidies from European governments. 

About 5 years ago, most of the world’s biggest chemical companies updated or reset their goals for reducing 

greenhouse gas (GHG) emissions to a simple but compelling target: net zero by 2050. Executives at 

companies from across Asia, Europe, and the US congratulated themselves on setting a goal that was more 

ambitious than the partial reductions they had targeted in earlier plans. 

But for firms in Europe, the calculus is already starting to change. Europe has the strictest regulations when it 

comes to GHG emission reductions. European chemical companies also have the highest costs and the least 

profits to pay for the technology upgrades needed for zero- carbon production. 

An additional challenge for European chemical firms is that they are struggling to access the volumes of 

affordable renewable energy and green hydrogen that a net-zero transition requires. Even if Europe’s chemical 

industry succeeds, it remains unclear whether companies can compete on the world stage by selling expensive 

net-zero chemicals when no other region’s industry is. 

Key levers that the global chemical industry can pull to transition to net zero are replacing fossil fuels with 

renewable energy; substituting fossil fuels as a raw material with recycled material, biomaterial, or green 

hydrogen; and adopting low-energy- consuming electrochemical, catalytic, and fermentation processes. 

Carbon capture, utilization, and storage (CCUS)—although not yet proved at scale—can also help chemical 

firms transition to net zero. 

“Europe is at a point where it has to decide whether a major chemical industry making commodity products 

through to specialty chemicals can be supported,” says Bernd Elser, global head of chemicals for the 

https://cen.acs.org/staffDirectory/Alex-Scott.html
https://cen.acs.org/environment/greenhouse-gases/Europes-chemical-industry-survive-net/102/i26
https://cen.acs.org/environment/Green-hydrogen-projects-ramp-Europe/99/i3


 
CLE AIChE Cleveland Section                                    October 10, 2024                          Page 19 of 26 

consulting firm Accenture. He says the sector’s survival requires government support as well as alignment with 

equipment manufacturers, the renewable energy sector, the green hydrogen sector, and others. 

“Companies around the world, including those in Japan, Middle East, and the US, are also in the process of 

reducing their greenhouse gas emissions, but they might not face the same ambitious green agenda as 

companies in the European Union,” Elser says. 

Among European chemical firms, commodity petrochemical producers are affected most by the transition to 

net zero. This is because the carbon footprints of key petrochemicals, including ammonia and ethylene, 

account for 80% of all emissions the chemical sector generates, Elser says. 

Direct emissions—often referred to as scope 1 emissions—from the global petrochemical industry were 1.8 

giga–metric tons of carbon dioxide equivalents (GtCO2e) in 2020, or about 4% of all anthropogenic GHG 

emissions, according to a study by Lund University. 

Scope 2 emissions—those resulting from the petrochemical industry’s use of energy—and scope 3 

emissions—those resulting from the downstream use of petrochemicals—accounted for an additional 3.8 

GtCO2e. The EU is responsible for about 5% of the petrochemical industry’s emissions, according to the study. 

The EU is committed to transitioning all industry in the region to net-zero emissions by 2050 to help keep the 

average global temperature rise to 1.5 °C above preindustrial levels—beyond which climate scientists forecast 

the world would face a greater risk of catastrophic effects from climate change. But there is a problem. Some 

European chemical companies are not on a trajectory to reach net zero by 2050. 

 

Article from C&EN, Chemical & Engineering News, American Chemical 

Society Magazine, August 29, 2024, page 22: 
 

“How is coffee decaffeinated, and is it safe to drink?” 

Methylene chloride is the most popular decaffeinating solvent, and some consumers are concerned 

By Krystal Vasquez 

https://cen.acs.org/food/food-science/coffee-decaffeinated-safe-drink/102/i27 

 

According to the National Coffee Association, only 10% of adults in the US drink decaffeinated coffee daily. 

Recent regulation passed by the US Environmental Protection Agency has caused both consumers and 

advocacy groups to question whether the jitter-free beverage is safe to drink. 

The main concern is that one of the primary methods companies use to decaffeinate coffee involves methylene 

chloride, a solvent that has been linked to an increased risk of cancer and other adverse health effects. These 

health hazards prompted the EPA to ban most commercial uses of the solvent, which has been used in a 

variety of products, including adhesives and paint strippers. 

But the new EPA rule does not apply to the use of methylene chloride in food, since it’s outside the agency’s 

purview, so producers can still use the solvent to decaffeinate coffee. And the US Food and Drug 

Administration, which regulates this use case, says that the solvent is safe to use as long as the amount left in 

roasted coffee beans does not exceed 10 parts per million. 

https://lucris.lub.lu.se/ws/portalfiles/portal/117494791/Petrochemicals_climate_change_review_web.pdf
https://cen.acs.org/staffDirectory/Krystal-Vasquez.html
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Organizations such as the Environmental Defense Fund have argued that because methylene chloride is a 

known carcinogen, no amount of it is safe for human consumption. In collaboration with other environmental 

and health advocacy groups, the EDF filed a petition with the FDA earlier this year to ban methylene chloride in 

food. 

National Coffee Association CEO William Murray has pushed back against the petition and says in an email, 

“there is no evidence that drinking decaffeinated coffee causes health problems.” 

But how and why is methylene chloride used to remove the caffeine from coffee, and can other solvents 

accomplish the same task? 

The chemistry of decaffeination 

All decaffeination methods begin the same way: by steaming the dense, dried green coffee beans or soaking 

them in hot water. This step prepares the beans for caffeine extraction by opening up their pores and 

separating the caffeine from the chlorogenic acid it’s affixed to (Crit. Rev. Food Sci. Nutr. 1999, 

DOI: 10.1080/10408699991279231). The hot temperature also increases caffeine’s solubility. 

From there, most producers use an organic solvent that the partially polar caffeine molecules are soluble in. 

Some producers opt to soak the waterlogged beans directly in the organic solvent. Often that’s methylene 

chloride, though ethyl acetate has also been used since the early 1980s. 

“There’s less concern about ethyl acetate because it’s a naturally occurring chemical” found in fruits and 

vegetables, says Tonya Kuhl, a professor of chemical engineering at the University of California, Davis, and 

codirector of the UC Davis Coffee Center. “Of course, it’s all industrially produced,” she points out. “They’re not 

stripping it out of fruits for decaffeination.” 

For the more hazardous methylene chloride, Kuhl explains that because it isn’t soluble in water, the solvent 

doesn’t penetrate very far into the waterlogged seed. Instead, caffeine removal happens where the aqueous 

and organic layer meet, near the surface of the bean. 

Any trace amount of either solvent that remains in the coffee then evaporates off as the beans are dried and 

roasted. Both steps typically occur above 200 °C, far above the boiling point of both methylene chloride or 

ethyl acetate. 

“Of course, it’s hard to remove the last little tiny bits of anything,” Kuhl says. 

The Clean Label Project, a nonprofit organization that advocates transparent food and consumer product 

labeling, tested for methylene chloride in popular coffee brands. The nonprofit’s staff found traces of the 

solvent in several of their samples, though the amounts present were always below the current FDA limit. 

“Even with all this, it’s still a healthy drink for you,” Kuhl says. Many studies have documented positive health 

effects associated with coffee, including decaffeinated coffee (Crit. Rev. Food Sci. Nutr. 2021, 

DOI: 10.1080/10408398.2020.1779175)… 
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Article from C&EN, Chemical & Engineering News, American Chemical 

Society Magazine, August 29, 2024, page 24: 
 

“Climate change is already bad, but we can still fix this problem” 

Climate scientist Rob Jackson talks his new book and the case for restoring the atmosphere 

By Katherine Bourzac, special to C&EN 

https://cen.acs.org/environment/greenhouse-gases/Climate-change-already-bad-still/102/i27 

 

Climate change is scary. But Stanford University climate scientist Rob Jackson says this should motivate us to 

take action. In his new book, Into the Clear Blue Sky, Jackson takes readers on a world tour of climate 

solutions. Jackson introduces scientists and entrepreneurs who are developing green steel, plant-based meat, 

and carbon sequestration technologies, and local activists who are restoring wetlands and advocating for 

climate justice. 

Jackson has a front-row seat to the world’s still-rising greenhouse gas emissions. He’s chair of the Global 

Carbon Project, a group of hundreds of volunteer scientists who calculate and publish what he calls a “pulse-

of-the-planet estimate” of emissions. 

The atmosphere is in need of repair. But Jackson is particularly optimistic about the potential for restoring 

atmospheric methane to preindustrial levels—something he says we can accomplish in our lifetimes if we start 

cutting emissions now. Katherine Bourzac talked with Jackson about his book, his research on methane, and 

how we can, as he puts it, go “from climate despair to climate repair.” This interview was edited for length and 

clarity. 

What inspired you to write this book? 

I wanted to try and reach an audience beyond the people I normally do. 

I view my book as a home repair manual for the planet. It highlights the people and the ideas needed to solve 

the climate crisis. I want most of all to give people hope, a sense of optimism. Yes, climate change is already 

bad, but we can still fix this problem… 

Rob Jackson Vitals 

▸ Hometown: Houston 

▸ Current position: Professor of earth system science, Stanford University 

▸ Education: PhD, ecology, Utah State University, 1992; MS, statistics, Utah State University, 1992; MS, 

ecology, Utah State University, 1990; BS, chemical engineering, Rice University, 1983 

▸ Professional highlights: With the exception of working with students, the Global Carbon Project. It probably 

has the most impact of anything I do. 

▸ Favorite place he traveled for the book: A Finland site that was ravaged by peat mining for decades. It 

inspired me because people there are trying to restore habitats the best they can in a climate-constrained 

world. Being there and seeing the thriving life today—it’s inspiring to see people working to bring habitats back 

even if they’re not exactly the same as they were at first. 
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Article from C&EN, Chemical & Engineering News, American Chemical 

Society Magazine, August 29, 2024, page 27: 
 

“Indoor air monitoring goes to school” 

Across the US, schools have begun measuring air quality en masse. Researchers are helping interpret the data 

By Fionna Samuels 

https://cen.acs.org/analytical-chemistry/Indoor-air-monitoring-goes-school/102/i27 

 

The COVID-19 pandemic put the importance of indoor air quality in stark relief. The air in schools was of 

particular concern, and that concern spurred collaboration between researchers and school staff to find 

interventions to improve air quality to safeguard the health of students and staff. Data from indoor air monitors 

revealed that filter-based portable air cleaners were effective at removing airborne particulates. Ongoing 

research and monitoring will determine if this effort is making a beneficial health impact and will be used decide 

how to manage indoor air quality going forward. 

The science of indoor air quality used to be of interest only to researchers and people working in hazardous 

spaces. Then the COVID-19 pandemic swept across the world. Seemingly overnight, people outside those 

niche communities began worrying over the quality of indoor air. Schools were a focal point: kids needed to 

return to class, and virus-free air was fundamental to their safety. 

In Colorado and Boston, collaborations between scientists and school districts that helped get students safely 

back to school at the height of the pandemic have continued and expanded. The indoor air monitoring 

programs that begun during the pandemic are now ensuring that kids headed back this fall are breathing clean 

air in homeroom. 

“The little kids were the first ones to go back to school, and they were the last to get vaccinated.” says Mark 

Hernandez, a professor of environmental engineering at the University of Colorado Boulder (CU Boulder). 

Young children don’t always wear masks properly or reliably, so when schools reopened, administrators had to 

deploy a different intervention to keep them from becoming ill. 

It took time—and intense advocacy from scientists—for health officials to publicly accept that COVID-19 is 

transmitted primarily through the air (Clin. Infect. Dis. 2020, DOI: 10.1093/cid/ciaa939). When that fact was 

finally acknowledged, the US Centers for Disease Control and Prevention (CDC) recommended increasing 

ventilation to help prevent the virus’s spread. 

But it took years for the agency to offer specific guidance. In fact, it wasn’t until the day after the US ended its 

COVID-19 public health emergency in May 2023 that the CDC provided a precise ventilation target of five air 

changes per hour in any occupied space. For schools to meet this target, the air in every classroom would 

need to be completely refreshed every 12 min. In Denver, Hernandez says, “none of these schools could do 

that.” 

Some schools lacked a central ventilation system. Others had systems too old to generate the air flow needed 

to achieve that air-exchange rate. Opening a window might work on warm days but risks exposing kids to 

outdoor air pollution from vehicles, nearby industrial plants, or wildfires. 

Retrofitting or updating ventilation systems wasn’t feasible as Colorado schools began reopening toward the 

end of 2020. Local permitting laws made it difficult to modify the facade of older public buildings, including 
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schools, but such changes are often necessary to install new ventilation equipment. Even if the alterations 

were allowed, there was no time for major overhauls with children already returning to classrooms. 

Modeling studies conducted before the pandemic suggested that mobile, filter-based air cleaners could 

minimize the spread of disease, Hernandez says, but there was little real-world data to support the models. 

Hoping to protect kids while generating field data for other scientists to build off, he procured nearly $1 million 

in funding from three companies—Carrier, Intel, and Ryan Innovation Group—to devise a protocol to assess 

the effectiveness of air purifiers in elementary school classrooms. 

“The air purifiers are like a seat belt”—a stopgap solution that could protect kids from COVID-19, Hernandez 

says. The purifiers are essentially a high-efficiency particulate air (HEPA) filter and fan and about the size of a 

suitcase… 
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