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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            

 

Wednesday, September 11, 2024, 2:30 PM 

Washkewicz College of Engineering, CSU, Room 405 (Chester Avenue, Cleveland, OH 

44115); reference: https://www.youtube.com/watch?v=yFMTsb-iJa8  

AIChE Membership is Not Required to attend any meetings.             
 

Quantum Computing at the Cleveland State University 

Abstract: The IBM Quantum System One installed at the Cleveland Clinic is the  

first quantum computer in the world to be uniquely dedicated to healthcare research  

with an aim to help Cleveland Clinic to accelerate biomedical discoveries. Using  

quantum mechanics, new computing machines can process information in new  

ways, promising early breakthroughs. Cleveland State University (CSU) is building  

its expertise in the exciting field of quantum computing in partnership with the  

Cleveland Clinic, Case Western Reserve University, and Kent State University.  

Together, they are developing educational and research programs to deliver  

innovative engineering solutions. In this talk, I will cover the basics of quantum computing and CSU's efforts in this emerging field. 

Bio: Prof. Chansu Yu is a Professor in the Department of Electrical and Computer Engineering at Cleveland State University. He 

received his B.S. and M.S. degrees in Electrical Engineering from Seoul National University, South Korea, and his Ph.D. in Computer 

Engineering from Pennsylvania State University in 1994. Prof. Yu has over 10 years of industry experience with LG Electronics and 

more than 20 years in academia, primarily at CSU. He has held several leadership roles at CSU, including Chair of the EECS 

Department, member of the CSU 2.0 Task Force, member of the Cleveland Innovation District project, and co-director of the CSU 

T.E.C.H. Hub. He developed the B.S. in Data Science and the Ph.D. in Applied Data Science programs, jointly with the Cleveland Clinic 

at CSU. As the coordinator of the Quantum Computing program at CSU, he is responsible for developing three quantum computing 

courses and collaborates with CCF, Case, and Kent State on various project proposals. Dr. Yu is a member of the Regional Leadership 

Board of Greater Cleveland Partnership's (GCP) RITE and a mentor for Global Cleveland. He also serves as the chair of the Computer 

Science Endorsement Program Committee for the Ohio Department of Higher Education (ODHE). He currently holds several research 

grants, including three active National Science Foundation grants totaling $4 million, with one as the principal investigator and two as 

co-principal investigator. His research interests include quantum computing, cybersecurity, mobile computing, and computer science 

education.  

https://www.aiche.org/community/sites/local-sections/cleveland/newsletters
https://www.youtube.com/watch?v=yFMTsb-iJa8


 
CLE AIChE Cleveland Section                                    September 11, 2024                          Page 2 of 20 

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. 

   

 Meeting Location:           Washkewicz College of Engineering, CSU, Room # 405 

 Chester Avenue    2:30 – 3:30 pm: Presentation by: Dr. Yu 

 Cleveland, OH 44115    2:30 – 3:30 pm: Meal by: CLE AIChE 

 Menu:                                                                                                                                                                 

                Pizza & Soft Drinks 

 

 CLE AIChE Professional Members cost: $10 per person 

 CSU AIChE Student Members cost: Free 

 CSU IEEE Student Members cost: Free 

  
 
   
 
 
 
 
             
 

       RSVP Recommended by Monday 09Sep2024 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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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 Chemical Engineering Progress Magazine, August 2024, page 18: 

“The Rise of Artificial Intelligence” 
By: MELANIE MESROPIAN  

https://www.aiche.org/resources/publications/cep/2024/august/rise-artificial-intelligence  

Artificial intelligence (AI) has seen a rapid expansion in its capabilities, especially in recent years. As defined by 
Amit Gupta in “Introduction to Deep Learning: Part 1” (CEP, June 2018, pp. 22–29), artificial intelligence is the 
“capability of a machine to imitate intelligent human behavior.” Likewise, machine learning (ML) describes a 
computer’s ability to learn without explicit instructions. AI has the potential to completely reshape the way we 
live, work, and engage with technology. We are constantly interacting with AI/ML, from voice assistants such as 
Siri or Alexa, to image and music curation based on our personal preferences through services such as 
Pinterest or Spotify. Unsurprisingly, AI and ML have found their way into many technical industries, including 
chemical engineering. 
 
From problem-solving to real-time monitoring and predictive diagnostics, AI has a wide range of applications 
and uses in the chemical process industries (CPI). However, before rushing to employ AI wherever possible, it is 
crucial to fully understand the technology and its limitations in order to safely and effectively implement it. 
This special section discusses how the CPI is making its first forays into AI and ML. Each article covers the 
implications of utilizing this ever-growing technology, showcasing currently available platforms, the various 
pros and cons, and ways to safely implement AI into current operations through the lens of digitalization… 
 

Article from Chemical Engineering Progress Magazine, August 2024, page 27: 
“Implementing Artificial Intelligence in Process Safety Studies” 
By: AMBALAVANAN BALASUBRAMANIAN,  SRINIVAS GANTI, HAARISH DHARAN  
https://www.aiche.org/resources/publications/cep/2024/august/implementing-artificial-intelligence-process-safety-studies 
 

Artificial Intelligence (AI) has been advancing rapidly, and its capabilities can be leveraged for 

effective and optimal utilization of resources in the chemical process industries (CPI), especially the 

oil and gas industry. These industries need to conduct several process safety management (PSM) 

studies as part of their risk management strategy, which requires significant resources, including 

competent personnel, time, and money. 

This article explores how different PSM studies can benefit from AI. The successful implementation of 

AI depends on the availability of quality labeled data and plant-specific training of the AI model. In the 

CPI today, most plant data is not available in a labeled format and cannot be used directly in machine 

learning algorithms. Therefore, after carefully reviewing the data availability and resource 

requirements for PSM studies, this article suggests starting with rule-based AI implementation as an 

initial step, followed later by the application of machine learning and deep learning concepts. 

Implementing AI in PSM studies can be a game-changer, and this article discusses the necessity and 

limitations of such an undertaking. This article also proposes a roadmap to help the CPI integrate AI 

into its PSM studies with ease and efficiency. 

Process safety studies: Current capabilities 

Hazard identification is an important step in risk management. Accordingly, the process industries, 
especially oil and gas companies, invest time, effort, and money to perform process safety studies to 
identify hazards, manage risk, and ensure safety and asset integrity. These studies may include: 

https://www.aiche.org/community/bio/melanie-mesropian
https://www.aiche.org/resources/publications/cep/2024/august/rise-artificial-intelligence
https://www.aiche.org/community/bio/ambalavanan-balasubramanian
https://www.aiche.org/community/bio/srinivas-ganti
https://www.aiche.org/community/bio/haarish-dharan
https://www.aiche.org/resources/publications/cep/2024/august/implementing-artificial-intelligence-process-safety-studies
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• hazard and operability (HAZOP) studies 
• layers of protection analysis (LOPA) 
• failure mode and effects analysis (FMEA) 
• hazard identification (HAZID) studies 
• safety-critical equipment (SCE) identification 
• quantitative risk assessment (QRA) 
• fire and explosion risk assessment (FERA) 
• fire and gas (F&G) detector mapping 
• occupied building risk assessment (OBRA) 
• pre-startup safety review (PSSR)…. 

 
 
Article from Chemical Engineering Progress Magazine, August 2024, page 42: 

“Powering the Transition to Net Zero with Electric Cracking Technology” 
BY: TOBIAS SINN, MARTIN HOFSTAETTER, RAINER KEMPER, GUNTHER KRACKER   
https://www.aiche.org/resources/publications/cep/2024/august/powering-transition-net-zero-electric-cracking-technology  

The petrochemical industry accounts for approximately 5% of global carbon dioxide emissions (1), 

with steam cracking processes responsible for a significant share of this output. Steam crackers 

generate as much as 25% of the greenhouse gas (GHG) emissions of the European chemical 

industry; globally, steam crackers account for hundreds of millions of tons of GHG emissions per 

year (2–4). In light of this, innovative technologies must be developed and rapidly made accessible in 

order to achieve carbon neutrality and counteract the negative climate impact of GHG emissions. 

More than 90% of today’s CO2 emissions in modern steam cracking plants are owed to the high 

energy requirements of this process (3). The endothermic conversion that takes place in the cracking 

furnaces requires high temperatures — for example, the coil or reaction tube outlet has an operating 

temperature of roughly 850°C and a maximum tube metal temperature of up to 1,100°C. The 

additional energy necessary for the separation section, which separates the raw cracked gas into 

commercial high-value chemicals (HVCs), is also significant. 

With the currently established conventional steam cracking technology, the main energy supply for 

the entire plant is provided by burning the plant’s methane fraction byproduct and natural gas in the 

cracking furnaces. In addition, the required utility steam is generated from waste heat. A substantial 

portion of a steam cracker plant’s Scope 1 GHG emissions are released into the atmosphere via the 

furnace stacks. Therefore, the electrification of cracking furnaces represents an opportune starting 

point for significantly reducing GHG emissions and achieving the sustainability goals set out in the 

2015 Paris Climate Agreement. 

The electrification of cracking furnaces differentiates itself from other steam cracker decarbonization 

methods mainly through its avoidance of CO2 generation. Other decarbonization methods based on 

the elimination of the generated CO2 emissions, such as fluegas CO2 capture and blue hydrogen 

firing, all depend on CO2 capture and the subsequent storage and/or utilization of the captured CO2. 

In contrast, electric furnaces operate without any additional expenses for CO2 capture and handling. 

They are particularly suited for locations with high availability of renewable or low-carbon power 

supply and long-term low electric energy costs… 

https://www.aiche.org/community/bio/tobias-sinn
https://www.aiche.org/community/bio/martin-hofstaetter
https://www.aiche.org/community/bio/rainer-kemper
https://www.aiche.org/community/bio/gunther-kracker
https://www.aiche.org/resources/publications/cep/2024/august/powering-transition-net-zero-electric-cracking-technology
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Article from Chemical Engineering Progress Magazine, July 2024, page 28: 

“Duck, Duck, Black Swan: How the Brain Can Simplify Rare, High-Impact Events” 
By: WILL SHARPE   
https://www.aiche.org/resources/publications/cep/2024/july/duck-duck-black-swan-how-brain-can-simplify-rare-high-impact-events  

The human brain tends to simplify high-consequence, low-frequency events, which can be 
particularly dangerous in process hazard analysis (PHA) development. 

Duck, Duck, Goose is a traditional, much-loved children’s game that plays on the balance between 
expectation and sudden reality. Process safety management (PSM) deals with similar themes. If you 
replace the goose with a swan — particularly a black swan — you can highlight the frequency of the 
event. Frequency is a critical topic in process safety, where we try to determine the likelihood of a 
particular event occurring. 

The term “Black Swan Event” was first coined in financial markets with the release of Wall Street 
trader Nassim Nicholas Taleb’s aptly titled book, “The Black Swan: The Impact of the Highly 
Improbable” (1). He describes a black swan event as having three key characteristics: 

• it is unpredictable 
• it has a massive impact 
• after the fact, an explanation makes it appear less random and more predictable than it was. 

 
Frequency and severity are common stumbling blocks in prediction and estimation, where the human 
brain can take shortcuts and make errors along the way. The value of prediction and estimation 
cannot be ignored; however, it can be improved through psychological understanding. This section 
details relevant process safety and psychological science definitions. 

Process safety. To understand the risk a process, unit, or facility presents, two key elements must be 
understood: the likelihood of an event (i.e., frequency) and the magnitude (i.e., severity) of the impact 
of the event. The Center for Chemical Process Safety (CCPS) Process Safety Glossary (5) defines 
such terms as the following: 

• Risk: a measure of human injury, environmental damage, or economic loss in terms of both the 
incident likelihood (frequency) and the magnitude (severity) of the injury or loss 

• Frequency: the number of occurrences of an event per unit time (e.g., 1 event in 1,000 years = 
1 × 10–3 events/yr) 

• Severity: the maximum credible consequences or effects, assuming no safeguards are in 
place. 

When using risk management tools, engineers are required to estimate the severity of a consequence 
and the frequency of an event. This article uses process hazard analyses (PHAs) as a point of 
reference. A PHA is a proactive review of process equipment and supporting procedures/activities 
that ensures the facility design and related PSM systems are properly managing the identified 
hazards… 

 

 

https://www.aiche.org/community/bio/will-sharpe
https://www.aiche.org/resources/publications/cep/2024/july/duck-duck-black-swan-how-brain-can-simplify-rare-high-impact-events
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Article from Chemical Engineering Progress Magazine, August 2024, page 14: 

“To Boldly Go Where Few ChemEs Have Gone Before” 
https://www.aiche.org/resources/publications/cep/2024/august/profile-boldly-go-where-few-chemes-have-gone  

Chemical engineer. Surgeon. Astronaut. Finding success in any one of those professions is a 

noteworthy accomplishment. By exploring all three of these career paths, Robert L. Satcher Jr., MD, 

has managed an incredible achievement. In 2009, Satcher spent 11 days in space, completing an 

orbit around the Earth on the Space Shuttle Atlantis and serving as the crew’s medical doctor 

onboard the International Space Station (ISS). “Going to space was a very rewarding experience,” 

says Satcher. 

Satcher was born in Hampton, VA, and lived there through junior high school. He and his family then 

moved to Denmark, SC, and his parents worked at Voorhees College (now Voorhees Univ.), a 

historically Black university. During high school, Satcher was interested in math, chemistry, and 

physics, therefore chemical engineering became an obvious choice for him when picking a college 

major. He was accepted into the Massachusetts Institute of Technology (MIT) for chemical 

engineering, in addition to receiving a scholarship from DuPont that required him to intern at several 

of their locations during the summer. “All of that solidified my interest in chemical engineering,” 

recounts Satcher. 

During his undergraduate years, Satcher worked on various research projects that were more life-

science oriented. “The more I did that,” he said, “the more I realized that if I wanted to study these 

problems, where would they be applicable?” This was when Satcher began to find an interest in 

medicine and improving medical care through research. Still wanting to continue his chemical 

engineering education, he was accepted into an MD-PhD program, a combined curriculum between 

MIT and Harvard Medical School. 

“Chemical engineering has such a broad footprint with a heavy involvement in the life sciences,” says 

Satcher. “From the engineering subspecialties, chemical engineering is probably the one that 

produces the most doctors.” After he received both degrees, he moved to California in 1994 for his 

residency at the Univ. of California, San Francisco (UCSF), where he specialized in orthopedic 

oncology. 

While Satcher was in residency at UCSF, his research was focused on the response of the 

musculoskeletal system to mechanical inputs. However, his principal investigator (PI) was also 

involved in another project at NASA’s Ames Research Center (ARC). Satcher had the opportunity to 

visit ARC for his research and while there, he had the opportunity to meet and talk with astronauts. “It 

was kind of serendipitous,” Satcher recalls. “That led to me becoming interested in applying to 

become an astronaut.”…         

                        

 

 
 

https://www.aiche.org/resources/publications/cep/2024/august/profile-boldly-go-where-few-chemes-have-gone
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Article from National Society of Professional Engineers, PE Magazine,  

Spring 2024, page 8: 

“Still Wondering: Where Are the Women Engineers?” 
BY: OLI QIRKO AND JOHN McNEILL 

https://www.nspe.org/resources/pe-magazine/spring-2024/still-wondering-where-are-the-women-engineers  

If you work in an engineering field, look around and notice the people in your organization. What do 

you see? Do you see homogeneity or diversity? Do you see people who look like you or have similar 

life experiences? 

If you see people who look like you and share similar experiences, you’ve already got a leg up on 

others. Working with someone you can easily identify with is a critical factor for networking, skill 

development, having a sense of belonging, and realizing career success. Unfortunately, in 

engineering, too many women employees are still "the only one" and are unlikely to see themselves 

reflected in the workplace. 

The lack of women in engineering fields continues despite ongoing efforts to increase the number of 

young women entering—and thriving in—STEM education and STEM industries. It’s unfortunate 

because engineering truly is a field where everyone can and should have a voice. At its core, 

engineering is very much a helping profession—people solving problems that impact others. As a 

woman engineer and a dean of an engineering school, respectively, we believe engineering is a field 

that can be very appealing to women. 

To investigate retention and success in engineering fields, Worcester Polytechnic Institute recently 

surveyed over 2,000 alumni. Consistently, women alumni reported more positive impacts from project 

work than did men. In particular, they reported greater self-efficacy. And prior surveys found that 

women tend to be more energized by winning together against a shared opponent (such as a 

problem) in a project-based environment or purpose-driven organization. 

Women indicated that they gained more project management, critical thinking, communication, and 

cross-cultural skills. In addition, women undergraduates were more likely to have chosen to enroll in 

an optional first-year project-based course on human-focused problems. 

And why does it matter? One reason is that a STEM degree can have a significant positive impact on 

economic standing—not just for the student, but for their family and for economic growth directly. The 

increase in workforce participation boosts production and, hence, income, savings, spending, taxes, 

and bigger contributions at the community and national levels. More important, women and other 

underrepresented groups bring a diversity of thought that allows for fuller, more applicable, and more 

sustainable solutions to the complex issues that face communities around the world. 

As universities work to attract more women into STEM by fostering more opportunities for teamwork 

and projects, it’s up to industry—organizations and their leaders and hiring managers, and 

professional associations—to build the demand for women scientists and engineers.  

 

https://www.nspe.org/resources/pe-magazine/spring-2024/still-wondering-where-are-the-women-engineers
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Article from National Society of Professional Engineers, PE Magazine,  

Spring 2024, page 18: 

“The Latest Trends in Professional Liability Coverage and Claims” 
https://www.nspe.org/resources/pe-magazine/spring-2024/the-latest-trends-professional-liability-coverage-and-claims  

Each year, the National Society of Professional Engineers, the American Institute of Architects Trust, 
and the American Council of Engineering Companies conduct a consolidated risk management 
survey of professional liability insurance carriers. The participants compile information about 
coverage, exclusions, claim trends, the carrier’s history, and other factors. The 2023 survey and 
interviews revealed issues that were much more scattershot than in previous years. NSPE thanks all 
of the participating carriers for sharing their industry insights for the benefit of all of our members. The 
survey and listing of carriers can be accessed on the NSPE website. 

What Are the Carriers Saying? 
Carriers are monitoring legislation very carefully, responding by raising deductibles, presenting 
increases higher than inflation, and even backing out of markets that are passing hostile legislation. 

Carriers are paying attention to your firm’s practices. Objectively, carriers are monitoring turnover, 
sudden increases in revenue, and staffing ratios (number of PEs/revenue), keeping an eye on 
artificial intelligence (AI) usage, and looking for new sources of data to keep closer tabs. Subjectively, 
carriers had three workplace observations: First, younger practitioners aren’t being mentored, both 
because of hybrid and telework and because of fewer staff pursuing more work, resulting in more 
mistakes. Second, quality control measures have been relaxed, resulting in more mistakes. And third, 
although carriers characterize engineering as a "team sport" and are not fans of telework, the whole 
remote work issue appears to have reached a steady expectation of three days a week for telework. 

Carriers are also monitoring project outcomes. Their recommendation is that engineers and design 
firms should stay away from professional-led design-build projects. On the other hand, contractor-led 
design-build projects haven’t been impressively successful. A quiet consensus appeared to emerge 
that progressive design-build was the preferred approach to large infrastructure projects from a risk 
standpoint, because all the necessary parties are at the table throughout the process… 

 

 

 

 
 
 
 
 
 
 
 
 

https://www.nspe.org/resources/pe-magazine/spring-2024/the-latest-trends-professional-liability-coverage-and-claims
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Article from National Society of Professional Engineers, PE Magazine,  
Spring 2024, page 21: 
“Engineering Ethics, How to Hold Your Leader Accountable” 
BY KYLE PAYNE, PH.D. 
https://www.nspe.org/resources/pe-magazine/spring-2024/engineering-ethics-how-hold-your-leader-accountable  

 

When learning about leadership, we get to know leaders of every style imaginable – ethical leaders, 

servant leaders, transformational leaders, and the list goes on. With so much talk about leaders, it’s 

easy to forget the important role that followers play, particularly when they’re asked to do something 

unethical. How do they influence their leader or their peers to do the right thing? A recent study of the 

engineering profession identified 13 behaviors that followers can use to promote engineering ethics. 

In the Spring 2023 issue of PE magazine, I shared the results of a study involving 300 professional 

engineers in the On Ethics section article, "How to Avoid Doing Bad Things for Good Reasons: 

Lessons from a Study of Professional Engineers." I explained that, like everyone else, professional 

engineers "morally disengage" and make excuses for unethical behavior at work and that these 

excuses predict unethical behavior. Alongside efforts to reduce moral disengagement through training 

and coaching, I suggested that engineering firms should highlight the stories of ethical followers, or 

professional engineers who do the right thing despite facing pressure to do otherwise (including 

pressure from their leaders). In this article, I will summarize a follow-up study of professional 

engineers and identify 13 ethical follower behaviors that, if modeled and reinforced, can help 

engineering firms reduce unethical behavior. 

 

I interviewed 25 professional engineers about their experiences navigating ethical dilemmas at work 

and trying to influence their leader or their peers. The study participants described pressure to 

provide services that were outside their area of competence. They described pressure to "take 

shortcuts" or "cut corners," such as substituting materials that are cheaper or can be more readily 

procured, or skipping important installation or testing steps. They described pressure to mislead 

clients, whether by making false representations or omitting important information. They also 

described pressure to approve or sign and seal engineering work without having had the proper 

control or oversight to do so… 

 
 
 
 
 
 
 
 
 
 

https://www.nspe.org/resources/pe-magazine/spring-2024/engineering-ethics-how-hold-your-leader-accountable
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Article from National Society of Professional Engineers, PE Magazine,  
Spring 2024, page 24: 
“Mentoring, At Any Age and Stage” 
BY PAULA E. MILES, P.E., PCC, AND NATALIE J. SAYER, MSMSE, PCC 
https://www.nspe.org/resources/pe-magazine/spring-2024/mentoring-any-age-and-stage 
 

There is a lot of buzz on LinkedIn around "mentoring," but what is it, really? For the purposes of this 

article, we are using the global European Mentoring and Coaching Council definition: Mentoring is a 

learning relationship, involving the sharing of skills, knowledge, and expertise between a mentor and 

mentee through developmental conversations, experience sharing, and role modeling. The 

relationship may cover a wide variety of contexts and is an inclusive two-way partnership for mutual 

learning that values differences. 

The frenetic pace within businesses across all types of industries can make leaders question the 

value of spending time supporting or participating in mentoring programs. From the skeptics, you 

might hear, "Yet another meeting to attend? Forget it!" or "Schedule a standing conversation with that 

new employee to share what it’s taken me years to learn? Let them do their own research, go to 

some training classes, and figure things out the way I did – trial and error!" 

Independently of years of service or job level within an organization, most employees are familiar with 

explicit and implicit knowledge transfer. Explicit knowledge can be expressed in words, numbers, and 

symbols and can be stored through readily accessible means (Cambridge Dictionary). This is the type 

of knowledge taught in classrooms or on webinars. It can be captured on paper and through various 

electronic means and transferred to new learners easily. It tends to form the foundation for learning 

management systems and development programs within organizations of all types and sizes. 

Alternatively, the Cambridge Dictionary defines tacit or implicit knowledge as knowledge that one 

acquires from personal experience including observation and working within specific organizations. 

Tacit knowledge may be expressed as intuition, habits, thinking contexts, and departmental wisdom. 

While most leaders understand intuitively that tacit knowledge retention and transfer is probably 

important, what may not be obvious is the significant imbalance between the importance of explicit 

and tacit knowledge to an organization’s sustainability. Research suggests(link is external) that while 

explicit knowledge accounts for 15% of an organization’s intellectual capital, the remaining 85% is 

tacit knowledge. How, then, does the future-focused organization capture and transfer this staggering 

percentage of its assets? How do generations of leaders benefit from what is arguably their most 

critical knowledge source? This is the business case for mentoring. 

 
 
 
 
 
 
 
 

https://www.nspe.org/resources/pe-magazine/spring-2024/mentoring-any-age-and-stage
https://mentoringco.com/
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Article from C&EN, Chemical & Engineering News, American Chemical Society 

Magazine, May 6, 202424, page 24: 

“Decarbonizing Concrete” 
A competition in Paris shows how innovations can reduce concrete’s adverse 

environmental impact 

by Alex Scott 
https://cen.acs.org/environment/Improving-concrete-one-worlds-worst/102/i14 

Solving the problem that is concrete—the second-most-used substance, after water, and a candidate 
for the most harmful to the planet—has inspired a wave of start-ups to develop less harmful 
alternatives. Representatives of many of these firms gathered in Paris recently to compete for 
€100,000 (about $107,000) and become the cleantech start-up champion at Hello Tomorrow’s Global 
Summit. 

The multibillion-dollar concrete industry is a particularly rich target but one that has proven slow to 
change. The start-up founders in Paris seemed undaunted. 

“We can turn buildings into carbon sinks,” said Steff Gerhart, cofounder and chief commercial officer 
of ecoLocked, as she pitched her company. The firm and others gathered in Paris claim to have 
alternative chemistries the world’s concrete industry could adopt to fulfill its pledge to cut its annual 
carbon dioxide emissions of approximately 3 billion metric tons (t)—roughly 8% of total anthropogenic 
greenhouse gas emissions—to zero by 2050. 

ecoLocked’s product is a concrete additive featuring biochar, a carbon-rich material made by heating 
biomass in low-oxygen conditions. ecoLocked calculates that its approach has the potential to store 
about 4 billion t of CO2 annually in concrete and other building materials. The company opened a lab 
in Berlin in 2022, and in the past year released its first product, for nonstructural concrete. 

Rather than trying to offset concrete’s CO2 emissions, other start-ups at the Paris meeting are 
seeking to reduce the amount of concrete needed in a structure by enhancing its strength. Yet others 
want to replace cement—the adhesive component of concrete—with lower-carbon alternatives. 

Portland cement makes up 12% of concrete but accounts for 85% of its carbon emissions. Traditional 
Portland cement is made by combining calcium carbonate with clay minerals and heating the mixture 
to 900 °C in a kiln to form calcium silicates known as clinker. The clinker is then ground into a 
powder, and calcium sulfate is added to form cement. CO2 is generated in the heating step of this 
process and also during the chemical transformation of calcium carbonate. 

In a bid to reduce the amount of concrete a given structure requires, the French start-up Blackleaf 
has developed a graphene material that, when added to concrete at a concentration of between 
0.02% and 0.04%, increases its compressive strength by more than 10% and bending strength by 
more than 20%. 

“This enables the use of less concrete for the same application,” said Camila Rivera Cárcamo, a 
business development manager at Blackleaf. While other firms have developed graphene powders 
for concrete, Blackleaf says it is unique in offering a water-based graphene additive, which is easier 
for concrete makers to mix in. “It’s a huge advantage,” Rivera Cárcamo said. The company is now 
doing construction-site testing on the strength of concrete made with its additive… 

https://cen.acs.org/staffDirectory/Alex-Scott.html
https://cen.acs.org/environment/Improving-concrete-one-worlds-worst/102/i14
https://cen.acs.org/materials/inorganic-chemistry/Making-cement-concrete-natures-way/101/i19
https://cen.acs.org/materials/inorganic-chemistry/Making-cement-concrete-natures-way/101/i19
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Article from C&EN, Chemical & Engineering News, American Chemical Society 

Magazine, May 6, 202424, page 29: 

“The Long-Lasting Legacy of Flint’s Water Crisis” 

10 years on, Flint still faces consequences from the water crisis 

Awaiting justice, residents continue to grapple with serious physical and mental health issues 

by Priyanka Runwal 
https://cen.acs.org/environment/water/10-years-Flint-Michigan-still-faces-consequences/102/i14  

A decade ago, one of the worst human-caused environmental disasters in recent US history unfolded 

in the city of Flint, Michigan. Amid financial turmoil, the city switched its source of drinking water and 

thereby unleashed a crisis that exposed tens of thousands of residents to lead—a potent 

neurotoxin—and potentially carcinogenic compounds called trihalomethanes. The switch also led to 

outbreaks of Legionnaires’ disease. Despite community protests and reports of skin rashes and hair 

loss, officials insisted that the water was safe to drink. Independent testing by scientists proved 

otherwise, forcing the city to eventually acknowledge the problem and act. Ten years later, Flint 

residents are still awaiting justice as they continue to grapple with serious health issues caused by 

the water crisis. 

Seeing people drink from a water fountain or directly from a tap fills Jamie Davis with anxiety. “I’m 

like, ‘Oh my goodness.’ I want to stop them,” she says. 

For Davis—like many other residents of Flint, Michigan—memories of living through one of the most 

egregious human-made environmental and public health disasters in recent US history haven’t faded. 

“I don’t think I’ll ever get to the point where I’m comfortable [using the water] without it being filtered,” 

she says. 

About a decade ago, during a financial crisis, a state-appointed emergency manager made a cost-

saving decision involving the city of Flint’s drinking-water source. Instead of continuing to purchase 

Lake Huron water provided by the Detroit Water and Sewerage Department, the city resorted to the 

Flint River. The move was estimated to save the city roughly $5 million over 2 years until a new 

pipeline, under construction at the time, would make it cheaper to bring Lake Huron water to Flint. 

“We should have waited till we had the good-quality water,” says Scott Dungee, Flint’s water plant 

supervisor. But “we were in financial distress, so everything was about money.” 

Flint officials had failed to properly treat the highly corrosive river water, which leached lead and other 

metals from the city’s aging lead and galvanized iron service pipes and solder joints. Between April 

2014 and October 2015, thousands of Flint residents were exposed to dangerous lead levels that 

made children particularly sick. The water switch also fueled an uptick in Legionella pneumophila, a 

waterborne bacterium that caused an outbreak of Legionnaires’ disease—a potentially life-threatening 

form of pneumonia—that killed at least 12 residents. 

When community members—largely poor and mostly Black—raised concerns about the tainted 

water, state officials repeatedly dismissed them and maintained that the water was safe. In testimony 

delivered on Feb. 3, 2016, Joel Beauvais, the acting deputy assistant administrator of the US 

https://cen.acs.org/staffDirectory/Priyanka-Runwal.html
https://cen.acs.org/environment/water/10-years-Flint-Michigan-still-faces-consequences/102/i14
https://cen.acs.org/articles/94/i7/Lead-Ended-Flints-Tap-Water.html
https://cen.acs.org/articles/94/i7/Lead-Ended-Flints-Tap-Water.html
https://www.epa.gov/sites/default/files/2016-03/documents/epa_testimony_-_02-03-16_hogr_hearing.pdf
https://www.epa.gov/sites/default/files/2016-03/documents/epa_testimony_-_02-03-16_hogr_hearing.pdf
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Environmental Protection Agency’s Water Office, told Congress that “what happened in Flint was 

avoidable and should never have happened.” 

Victims of the water crisis, including Davis and her sons, are still waiting to receive their shares of a 

$626 million settlement—the bulk of which will be paid by the State of Michigan. Many residents are 

also waiting for their yards and sidewalks to be restored after crews excavated and replaced their 

lead and galvanized iron service lines. Meanwhile, several homeowners are still waiting to have their 

pipes changed. In March, a federal judge held the City of Flint in contempt for repeatedly missing 

deadlines to complete this work… 
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