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Innovation Frontiers in Industrial Chemistry  
A Report on the Seventh Annual 

CHF-SCI Innovation Day 

September 23, 2010 

 

INTRODUCTION 

Now in its seventh year, the CHF-SCI Innovation Day and Warren G. Schlinger Symposium 

has grown into a well-established institution of the community of researchers in the chemical 

industry. Since its inception Innovation Day was designed to provide young industrial 

scientists with a vista of the broader challenges and opportunities facing the industry.  

Although primarily bench scientists, the young researchers need to look beyond their 

laboratories in order to grow into future leaders of their companies’ research programs.  To 

meet this need Innovation Day exposes them to broad technical, social, and regulatory issues 

rather than serving as a venue for narrow scientific and technical details.  

 

Innovation Day seeks to expose its attendees to issues on the cutting edge of the innovation 

frontier. In this age of complexity and global interconnectedness it is no longer sufficient for 

industrial chemists to concern themselves only with technical matters. Being aware of the 

broader implications of their work and of the work being done in other organizations is 

increasingly critical for success. We encourage participants to step back from their day-to-

day operations to see the bigger picture and to network with their peers. 

 

This report is intended to communicate conference findings to the broader audience unable 

to attend the event and to provide a sense of continuity with past and future Innovation Day 

events. 

 

CHF is pleased to be able to host the annual event and looks forward to another successful 

one in 2011. 
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FRONTIER AREAS FOR INDUSTRIAL CHEMISTRY 

At the core of Innovation Day are the informal presentations and conversations that occur 

during the breakout workshops.  Topics are selected by the Innovation Day Steering 

Committee, members of which secure speakers and lead the discussions. 

In 2010 breakout sessions discussed the following topics: 

1. Sustainable Chemistry and Engineering 

2. Challenges for Water Resources 

3. Chemistry of Energy Sources 

4. Emerging Global Economies 

5. Organizational Strategies for Innovation 

In keeping with our desire to encourage open dialogue and keep conversations ―off the 

record,‖ we attempt in each summary to convey a sense of what took place.  However, we 

do have an archive of many of the PowerPoint presentations used by breakout speakers.  If 

you are interested in any of these, please contact jroberts@chemheritage.org.   
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SUSTAINABLE CHEMISTRY AND ENGINEERING 

 

Moderator:  Wayne Ranbom (Director of Research and Development, Arkema, Inc.) 

Speakers:  Michael Gonzalez (Primary Investigator for Green Chemistry and Engineering for  

  Chemical Synthesis, U.S. Environmental Protection Agency) 

Omowunmi Sadik (Professor of Chemistry and Director of the Center for Advanced 

 Sensors and Environmental Systems, SUNY Binghamton) 
 

 

In 1983 the Brundtland Commission, or the World Commission on Environment and 

Development, convened to discuss the dire environmental challenges facing the world. The 

result was published a few years later as Our Common Future. In the report the commission 

offered a definition of the murky term sustainable development—―development that meets the 

needs of the present without compromising the ability of future generations to meet their 

own needs.‖ The novelty of this definition was the notion of limitations. Development, in 

this way of thinking, is not an unlimited commodity. It is something that needs to be 

carefully planned, controlled, and rationed according to the needs of present and future 

generations. 

 

During the intervening decades the term has been exhaustively debated in academic, 

industrial, and governmental circles. Now most seem to agree with the normative need to 

insert the notion of sustainability into our way of thinking. Researchers in the chemical 

industry, as people that provide the material basis of our civilization, form the vanguard of 

such effort. In the broad scheme of things two fundamental questions stand out. First, as 

Omowunmi Sadik asked, ―Given the societal needs of the twenty-first century, what 

scientific and technological innovations do we require to achieve a sustainable future?‖ This 

question concerns the supply end of the spectrum. The second question is about the design 

of new chemical processes to minimize the environmental impact of the use of various 

materials. As Michael Gonzalez emphasized, adopting a life-cycle perspective for chemicals 

would be one framework within which we can systematically analyze the chemical industry. 

 

Sadik discussed five ―enabling technologies‖ on which the scientific and technical 

communities have been focusing their efforts in recent years: 

 

 Nanotechnology, 

 Bioprocess, 

 Catalysis, 



Choi 
 

 

 

4 

 Measurement science, and 

 Cyber science. 

 

Nanoscale science and technology are of special interest because we still have limited 

understanding of the environmental impact of small particles. What, for example, becomes 

of nanoparticles when they enter the waste stream? Sadik noted that the Environmental 

Protection Agency (EPA) does not have the tools to measure the nanomaterials in the 

environment that will eventually become environmental and health risk factors in the 

medium to long run. Sadik emphasized the need to focus our collective efforts on 

nanoremediation, nanofilters, and nanosensors to alleviate the ―measurement problem‖ in 

nanotechnology. 

 

Gonzalez was largely in agreement with Sadik. As an EPA staff member, he called for a 

more proactive approach to minimize and mitigate risk. The life-cycle approach serves as a 

useful framework to analyze the complexities involved in chemical processing. But Gonzalez 

emphasized the need to be holistic and systematic in our approach. With this goal in mind he 

broke down the life cycle of a given chemical into five steps: 

 

 Purpose and functionality, 

 Synthesis, 

 Use, 

 Reuse or recycle, and 

 Disposal. 

 

Then the impact of the overall process must be assessed according to ―sustainability 

indicators,‖ a concept similar to Sadik’s ―measurement‖ issue. Gonzalez noted that several 

indicators could be used as a measure of life-cycle impact: for example, energy use, economic 

factors, environmental impact, and efficiency. In order to take all these factors into account 

we need to rely on inter-, multi-, and transdisciplinary approaches in our holistic assessment 

process. 
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CHALLENGES FOR WATER RESOURCES 

 

Moderator:  James S. Alder (Senior Vice President, Operations and Technical, Celanese Corporation)  

Speakers:  Paul T. Bowen (Water Technology Director, Coca-Cola Company) 

Stephen Rosenberg (Research and Development Fellow, Dow Water and Process 

 Solutions) 
 

 

In his opening comments Jim Alder noted that he had moderated a breakout group on water 

resources at the 2006 Innovation Day. He characterized interest in the issue at that time as 

―bimodal.‖ That is, a small number of companies were intensely interested, while it was not 

even on the radar screen for most. In the intervening four years, driven by population 

growth in the American Southwest and in the world’s developing countries, most would 

agree that the need to conserve and find new water resources is on the same level as 

developing new energy sources as a pressing societal need. 

 

Steven Rosenberg first gave an overview of water demand in the United States and around 

the world. Globally, demand is increasing rapidly, with approximately 70 percent of water 

going to agriculture, 20 percent to industry, and 10 percent to domestic uses. There is 

regional variation, however. Although in the United States, agriculture is still the largest 

water user, more goes to industry. Half of this amount is used by power generation, which 

itself has been growing rapidly.  In the Middle East the largest demand for water is in food 

production.  

 

Dow has been developing two relevant, core technologies: filtration and reverse osmosis. 

Filtration usually involves stages to take out particulates, salt, and finally bacteria. Filtering 

surface water to make it potable costs about 5 cents per cubic meter. On the other end 

seawater for drinking or power use could cost 70 cents per cubic meter. In both cases 

developing new materials (polyamides and novel hollow fibers) and engineering issues 

around pressure balances to drive the process have been major bottlenecks to solving the 

problem.  

 

Rosenberg gave two practical examples of applications for filtration and osmosis. The first 

was a plant in Israel that converts seawater to drinking water; the second was an application 

in China to reuse and recycle water for steel plants. Rosenberg posed the following future 

technology challenges that must be addressed to make progress in water conservation and 

reuse: 
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 Discharge of industrial waters to rivers 

o The issue is removing organic chemicals. Current technology involves the 

formation of activated sludge, which leads to disposal problems. A better 

solution would be filtration. 

 Zero liquid discharge 

o Minimize and dispose salt solutions. 

o Retard the formation of bio films. 

o Trace metals get concentrated and result in scale buildup. 

 Wastewater recycling 

o This is mainly a psychological problem—the ―toilet to tap‖ issue. 

 Civil engineering 

o The overall geography of public water systems can discourage recycling. 

 

Paul Bowen first outlined the critical water issues facing Coca-Cola. Water is the main 

ingredient in its product (it uses as much water as a major city), and it works through a 

dispersed network of franchisees throughout the world. Water for Coke has health, 

economic, and image implications. The company has adopted an approach that stresses 

overall sustainability. A water footprint is developed for each plant. The target is to replenish 

any water used with offsets in the broader watershed. One issue is how far back in the 

supply chain do you go in defining water use. Do you determine how much water was used 

to grow sugar beets, for instance? Coca-Cola is working to do so. 

 

The company sets strict standards for water quality in their product and monitors 

compliance. They require bottlers to analyze their processes and encourage modifications to 

lower water use. Cultural norms and different cost structures vary widely from country to 

country, which presents a continuing challenge. 

 

Group discussion after the presentations revolved around the following topics: 

 

 How to develop a ―water footprint‖; 

 Energy conservation, since the power industry is a big user; 

 The drivers for next-generation technologies; 

 The role of universities, particularly in materials and systems for reverse osmosis; 

 Total system management; and 

 Removal of trace organic materials that are showing up in river waters. 
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CHEMISTRY OF ENERGY SOURCES 

 

Moderator:  Michael C. Kerby (Global Chemical Research Manager, ExxonMobil Chemical  

  Company) 

Speakers:  Hugh Helferty (Corporate Strategic Research Manager, ExxonMobil Research and  

  Engineering Company) 

Keith Moser (Innovation Manager, Exelon Nuclear) 

 

The need to reduce the world’s dependency on fossil fuels as an energy source continues to 

drive innovation now and for the foreseeable future. This year’s breakout session examined 

two widely disparate approaches for non-fossil-fuel energy generation. One is practiced 

commercially all over the world, while the other is in its infancy. 

 

Keith Moser spoke first about generation of electricity through nuclear reaction. He noted 

that Exelon Nuclear operates ten sites with seventeen reactors in the United States. He then 

presented a map showing the nuclear-generating locations around the world. Although the 

technology had its origins in the United States, its adoption has been stronger in Europe, 

particularly France, and in three Asian countries, Japan, Korea, and Taiwan. Moser also 

noted that the development plans for China and India will put those countries ahead of the 

United States in nuclear-power generation by 2020 or 2025. China expects to invest $120 

billion in nuclear-power generation between now and 2020. 

 

Moser then gave the group a thorough review of the various technologies being employed 

for nuclear-power generation, including the fact that there are seventy-two different designs 

for small systems currently being pursued and noting that all units in the United States are 

light-water reactors, either boiling-water or pressurized-water reactors. In responding to 

questions he stated that public opinion is no longer a large impediment to development but 

that ―we are only one bad accident away from going right back to where it was.‖ In 

discussing the impediments to further development in the United States, the following were 

identified as major factors: 

 

 Economics—It takes a lot of money to build a nuclear power–generating facility. For 

example, building a two-unit facility in Victoria, Texas, will require one half of the 

market capitalization of Exelon. Further, the units will take about ten years to build, 

and the uncertainty of future demand and competitive alternatives makes the 

financial risk very high. 
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 Attractive alternatives—The cost of natural gas sets the hurdle rate and is currently 

very cheap. Subsidized alternatives, such as wind-power generation, provide 

competing pressures on future nuclear development. 

 Nuclear fuel issues—Spent fuel processing and disposal continue to be very large 

issues. Reactors of the current U.S. design require a fuel change every eighteen 

months to two years. All of the spent fuel is currently being stored on-site, as no 

national solution has yet been agreed on. Keith commented on a facility he saw in 

France that took spent fuel and reprocessed it into usable fuel, thus generating very 

little waste. 

 NRC permission—The Nuclear Regulatory Commission currently is unlikely to 

approve a design with which they do not have experience. Anything that is not a 

light-water reactor will be subject to a very methodical process that will take a lot of 

time. 

 

The next speaker, Hugh Helferty, presented the current state of development for the 

biofuels-from-algae project that ExxonMobil has undertaken in partnership with Synthetic 

Genomics, Inc. (SGI), noting that it is not in commercial use anywhere. ExxonMobil entered 

into this partnership to manufacture oil from genetically modified algae, a project that is 

expected to take ten years to produce results and cost $600 million, for the following 

reasons: 

 

 There is no food-production or fuel-production conflict; the algae can be grown on 

land and water that is unusable for food production. 

 A greater volume of biofuel is produced per acre. 

 The fuels produced are similar to today’s fuels and have the promise to be able to be 

directly inserted into the transportation-fuel system. 

 Algae consume CO2 and the project could provide greenhouse-gas mitigation. 

 

Helferty then presented data from the ExxonMobil ―Global Energy Outlook,‖ which is 

produced annually to guide investment and provide information to the public. This outlook 

presents about twenty-five years of history and looks about twenty-five years into the future, 

projecting the relative use of energy alternatives. This outlook projects a 20 percent increase 

(roughly 1 percent per year) in energy demand between that of today and 2030, a demand 

primarily driven by increased population and rising standards of living. 

 

The renewable-energy component (wind, solar, biofuel) of total demand is expected to 

increase about 9 to 10 percent per year over this same timeframe. However, even at the end 

of this time the total energy production from biofuels will account for only about 1 percent 
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of total energy demand. Even though this number may seem trivial, it is important for work 

to proceed on these fronts for its potential after 2030. 

 

There are two important segments of this project work: the biological studies and the 

processing studies. SGI is doing the biological work and ExxonMobil is doing the processing 

work. The elements of the two segments are as follows: 

 

Biological Work 

 

 Natural and modified algae-strain productivity—A tenfold improvement in oil 

production over that produced by naturally occurring strains is required, preferably 

with a strain that will secrete the oil directly. 

 Robustness—Productive algae strains need to be developed that grow without the 

need for a high level of control to survive. 

 Design of the proper photo bioreactor (open pond vs. closed cell) to control 

potential release of algae to the wild—Nothing is being done outside of the 

laboratory at this time. 

 Feed and nutrient optimization—CO2 introduction and oil-production 

maximization. A potential issue is the amount of nitrogen (a known poison for 

existing refining catalysts) that will come from the amino acids commonly found in 

algal oil. 

 

Engineering and Process Development Work 

 

 Oil harvesting—What is the best way to achieve algae-water separation and oil-algae 

separation? 

 Stabilization and transport—Where and how should the oil be introduced into the 

fuel-supply system? 

 Oil processing—Is the oil another source of crude or a more refined fuel as derived?  

 

Milestones are a significant part of the ExxonMobil-SGI contract, and the next steps 

identified for this project that is only about one year old are the following: 

 

 Increase in the number of algae strains in the collection, 

 Improvement of the photosynthetic efficiency, 

 Growth and physiology studies, 

 Algal-oil ratio biomass upgrading, 

 Integrated operations studies, and 

 Life-cycle analysis. 



Choi 
 

 

 

10 

 

The breakout group had a number of questions for each speaker, but, since the two 

technologies presented have little in common, other than the fact that both avoid the 

burning of fossil fuel, there was little comparative questioning.  
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EMERGING GLOBAL ECONOMIES 

 

Moderator:  Carl Bilgrien (Vice President of Research and Development, Arizona Chemical   

  Company) 

Speakers:  Raj Rajagopalan (Director for Process Research and Engineering, W.R. Grace and  

  Company) 

Dan Futter (Vice President, Business and Technology Incubator, Dow Corning) 

Dipak Chowdhury (Division Vice President of Display Technologies, Corning, Inc.) 

 

 

As moderator of this session, Carl Bilgrien framed speakers’ talks by asking them to address 

the following topics: 

 

 Developing nations, in particular, Eastern Europe, India, China, and, with some 

qualifications, Latin America; 

 Infrastructure building; 

 Information and knowledge flow; 

 Cultural, social, political, and temporal challenges; 

 Networks of capability and communication; and 

 Outsourcing, hunches, and personal experiences. 

 

Raj Rajagopalan spoke specifically about his attempt to open an engineering center in 

Chennai, India (new office space was finished and occupied in May 2007). He emphasized 

the social and cultural challenges and efforts to work through them, and he mentioned the 

importance of hiring local managers: the engineering manager was from India. He also spoke 

about the communication challenges over great distances and the extra effort that must be 

made to be successful (conference calls to stay connected, the opportunities created by 

working at such great distances); developing practices for the concept of twenty-four-hour 

engineering that shortened design time; and the many young engineers in India. Since they 

often lacked experience, it was important to help them build their confidence and 

communication skills in their project work and with network meetings with senior engineers 

and training visits. At the same time, he mentioned that their youth was a bonus in that they 

were eager to work on meaningful projects, and it was therefore important to put them on 

critical projects as well as to build in an award system. 

 

Dan Futter told the audience that the way in which Dow-Corning does its research is related 

to global economies. As he put it, the company develops a local identity within a global 

framework. Like Rajagopalan, Futter also emphasized the twenty-four-hour clock but added 
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the importance of local knowledge. He used the example of what he called ―local megatrend 

discovery‖ in which local workers (or those from the non-U.S. country) are asked ―what’s 

going on?‖ It not only helps the company understand the local market better; it also gives 

the workers a sense of ownership or place within that company. Again, like Rajagopalan, 

Futter emphasized working on cross-communication, including engagement. He spoke 

about his recent effort to use Web 2.0 technologies—specifically blogs, to which Dow 

Corning’s 9,500 employees are all linked—in an effort to understand prediction markets. 

And another method to increase engagement and develop communication that he 

mentioned was more traditional—changing work assignments. 

 

Despite these efforts Futter also said that most research is done in Midland, Michigan, 

because the company cannot control information flow and is often unsure of regulatory 

frameworks in developing countries. He did qualify by saying that third-party research is 

done in other countries, particularly in universities.  

 

Dipak Chowdhury spoke about working for Corning in France. He briefly described 

Corning—as a world leader in specialty glass and ceramics, spending 10 percent of its 

revenue on R&D with 65 percent of its revenue coming from outside of the United States. 

The company’s global reach is in Europe and Asia. Its core competence is in inorganic 

materials and processes. He stressed that its strategies are long-term investment—10-plus 

years—growth through innovation. What works? Chowdhury’s take-home messages were 

 

1. Respect the culture, both the social and work cultures. 

2. Pay attention to clarity in communication—context versus content (e.g., Chowdhury 

spoke about how in France there is a heavy emphasis on culture; so context becomes 

very important). 

3. Build bridges between all levels both in the United States and abroad: all three 

speakers emphasized that face time is absolutely necessary for value and growth. 

Thus, while it is a challenge, extra effort for time-zone differences must be 

accommodated. 

4. All three mentioned that employees from developing nations tended to be on the 

young side and emphasized the importance of individual employee development and 

how extra effort must be made to identify opportunities for individuals and to 

execute those opportunities. 

 

While speaking of their individual experiences, there were confluences in all their talks. In 

summarizing, Bilgrien stated that if companies or workers wanted to go abroad, emphasis 

should be on 
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 Developing communication, 

 Respecting the culture and its people, 

 Valuing people and ―growing‖ them, 

 Knowing there is extra work involved, and 

 Understanding that there are existential worries and that efforts must be made to 

manage them. 
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ORGANIZATIONAL STRATEGIES FOR INNOVATION 

 

Moderator:  Hyungsub Choi (Senior Manager, Chemical Heritage Foundation) 

Speakers:  Jonathan Goldhill (Senior Vice President, Kline and Company) 

  Parry M. Norling (Research Fellow, Chemical Heritage Foundation) 

 

 

Innovation has been a buzzword in high-technology industries in the last decade or so. Yet 

organizational strategies designed to foster an innovative culture have not been well 

understood by practitioners and observers. Some of the key challenges in successful 

technological innovation are 1) maintaining a balance between long-range research activities 

and short-term outcomes and 2) bridging the gap between R&D and production activities 

within the company. These are not recent problems. Since the turn of the twentieth century, 

when organized R&D in industry began, the fundamental organizational challenges in 

innovation have persisted within technological industries in various incarnations. The aim of 

this breakout session—the first attempt of its kind in Innovation Day proceedings—was not 

to provide definitive solutions to the long-standing challenges. Rather, the two speakers 

provoked the audience members with stimulating questions and an overall framework of 

how some of the successful companies have dealt with (and are dealing with) the problems. 

 

Jonathan Goldhill drew upon his long experience as a consultant specializing in technology 

management in high-technology industries. He began his discussion with a general 

framework of technology management, such as long-term strategies for individual project 

management. Goldhill noted that different sectors generally adopt different approaches. The 

chemical industry, for example, tends to take a conservative, or incremental, approach to 

technology management. This assessment, of course, is relative. The chemical industry is 

certainly more aggressive than the energy sector, which, owing to its capital-intensive nature, 

tends to take a highly conservative approach. However, the pharmaceutical and 

biotechnology sectors tend to be more flexible and open to new innovations than others. 

 

Goldhill continued with a more focused discussion on the recent trends of technology 

management within and outside the chemical industry. Within the chemical industry he 

identified two major trends: 

 

 Reorganizing to promote cross-business innovation, and 

 Establishing new organizations for long-term growth. 
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Outside the chemical industry there were two major trends: 

 

 Fostering open innovation in consumer products, and 

 Accelerating R&D project management. 

 

In sum, it is certain that the R&D organizations in the chemical industry are evolving to 

meet the new challenges in the new environment. Nevertheless, there seems to be a gap 

between the more capital-intensive sectors and the more knowledge-intensive sectors. 

Granted, it will be unfair to make direct comparisons between large-scale chemical 

companies and the smaller and more nimble biotechnology start-ups. But there are lessons 

to be learned from the experiences of open innovation and flexible R&D organizations. One 

of the key bottlenecks of the more established chemical companies is use of overly 

bureaucratic R&D processes. 

  

Parry Norling took a very different approach to the effective organizational strategy for 

innovation. He began with a rhetorical question: is patience a virtue in the innovation 

process? This question goes to the heart of the fundamental tension in technology 

management. To what extent should we leave the scientists to pursue their own interests 

with little regard for the bottom line of business? When should we stop being patient and 

start cracking the whip? Based on his experience as a longtime DuPont chemist as well as on 

his own research on the topic, Norling’s presentation showcased an interesting cross-section 

of the technology-innovation process. 

 

To make his point Norling discussed the development process of sulfonyl urea herbicide. In 

1962 a DuPont chemist, George Levitt, discovered a new class of chemicals that proved to 

be an effective nontoxic herbicide. It took Levitt more than ten years to synthesize the 

compound that could be made into a product, which was trademarked in 1975 as Glean. But 

in 1978 DuPont management decided to cut back on the development work of Glean. The 

sulfonyl urea project lay dormant for a few years until it was revived by DuPont research 

manager Russ Bellina. As it turned out, sulfonyl urea proved extremely successful in the 

marketplace, leading to a series of patents and products that was used for a large variety of 

crops. In 1993 Levitt was awarded the National Medal of Technology for his invention. The 

case of sulfonyl ureas illustrates the long period of latency involved in the process of 

innovation. How to manage patience and impatience may be critical in determining the fate 

of a new idea. 
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APPENDIX I: CASE HISTORIES OF MATERIALS INNOVATION  
 

Continuing a practice that was initiated two years ago, an optional workshop was held for those arriving early 

on the afternoon before Innovation Day. “Understanding the Dynamics of Materials Innovation” was based 

on two recent case studies completed by CHF’s Center for Contemporary History and Policy. 

 

Studies in Materials Innovation examine the dynamic process of conception, 

development, manufacturing, marketing, and regulation of new materials innovations in the 

contemporary world. Case studies focus on a particular materials innovation based on in-

depth qualitative research, making explicit the lessons for researchers, research managers, 

and policy makers. Despite the importance of new materials in economic growth and social 

change, we understand little about the process of materials innovation. Studies are meant to 

help governments better prepare for economic and social changes; allow industry leaders to 

organize better for successful innovation; give universities tools to better link to industry; 

and offer insights to the public and nongovernmental organizations.  

 

The two speakers invited to this year’s workshop presented their works in progress, with a 

focus on the role of government support in materials innovation. The first speaker, Rachel 

Parker, discussed her case study of Seldon Technologies, a start-up in Vermont specializing 

in water-filtration systems that use the novel properties of carbon nanotubes. Seldon’s early 

development work was possible, Parker reported, because of the support of a Small Business 

Innovation Research grant in partnership with the U.S. Air Force. The modest support to 

this innovative enterprise allowed Seldon to overcome the ―valley of death‖ feared by many 

technology entrepreneurs. As Parker noted, the typical ―time from fundamental discovery to 

when a product enters the market‖ is between ten and fifteen years. It is during this stage 

that public support makes a big difference, allowing private industry to follow through the 

process of innovation. 

 

The second speaker, Yu Meng, presented her work on the innovation of nanopigment ink in 

China. The focal point of Meng’s case study is a university laboratory supported by the 

Chinese Ministry of Education. Leveraging government support, faculty members at 

Jiangnan University’s Key Laboratory of Eco-Textile (KLET) managed to develop a new 

class of nanopigment ink that can be used effectively in digital ink-jet printers for textile 

printing. In subsequent years KLET was highly successful in attracting funding from an 

array of government agencies for its research project, as well as in acquiring patents for its 

work. Based on their academic work, faculty members were able to establish a start-up 

company to pursue commercialization of their products. The case of nanopigment ink in 

China shows that, contrary to our common conception, the Chinese innovation system has 
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come a long way and now resembles that in the Western world. We all live in a world of 

globalization and commercialization. 

 

 



About Innovation Day

To promote early career innovation, the Chemical Heritage Foundation and the Society of Chemical

Industry jointly organize an annual Innovation Day, consisting of the Warren G. Schlinger Symposium,

Gordon E. Moore Medal presentation, and Perkin Medal award ceremony. The Schlinger Symposium

brings together promising young scientists and technology leaders from across the chemical

industries with a focus on frontiers of chemical R&D. Plenary and breakout sessions are oriented to

areas where the chemical industry interfaces with other emerging business sectors. In combination

with the award ceremonies, the Schlinger Symposium offers attendees the opportunity to learn

about cutting-edge science and technology, exchange ideas with peer industrial researchers and

entrepreneurs, and prepare to be innovation leaders.

About the Chemical Heritage Foundation

The Chemical Heritage Foundation (CHF) fosters an understanding of chemistry’s impact on society.

An independent nonprofit organization, we strive to

• Inspire a passion for chemistry;
• Highlight chemistry’s role in meeting current social challenges; and
• Preserve the story of chemistry and its technologies and industries across centuries. 

CHF maintains major collections of instruments, fine art, photographs, papers, and books. We host

conferences and lectures, support research, offer fellowships, and produce educational materials.

Our museum and public programs explore subjects ranging from alchemy to nanotechnology.

About CHF’s Center for Contemporary History and Policy

The Center for Contemporary History and Policy offers historically grounded perspectives on issues

related to the molecular sciences and technologies. The center’s programmatic initiatives draw on

diverse historical and contemporary source materials to provide knowledge, perspective, and advice

to stakeholders from industry, academia, government, and citizen groups.
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