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The Airlie House Pollution Prevention Technology Transfer 
Projects were a series of pilot projects developed for the 
U . S .  Department of Energy with the intention of transferring 
pollution prevention technology to private industry. The concept 
was to develop small technology transfer initiatives in 
partnership with the private sector. Argonne National Laboratory 
developed three projects: the microscale chemistry in education 
program, the microscale cost benefit study, and the Bethel New 
Life recycling trainee program. The two microscale chemistry 
projects focused on introducing microscale chemistry technologies 
to secondary and college education. These programs were 
inexpensive to develop and received excellent evaluations from 
participants and regulators. The Bethel New Life recycle trainee 
project provided training for two participants and identified 
recycling and source reduction opportunities in Argonne National 
Laboratory's solid waste stream. 

The pilot projects demonstrated that technology transfer 
initiatives can be developed and implemented with a small budget 
and within a short period of time. The essential components of 
the pilot projects were identification of target technologies 
that were already available, identification of target audiences, 
and a focus of effort to achieve a limited but defined objective. 

SELECTION CRITERIA 

The project funding posed limitations on the number of 
activities, so to achieve maximum benefit, each program needed to 
have limited scope, audience, and objectives. The intent was to 
restrict the focus so that the target audience could reap the 
maximum benefit in a short period. In addition, the limited and 
specific scope helped to focus the staff on the specific 
objectives and served to keep the projects on track. 
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A specific audience and specific objectives would also be 
required for full-scale projects. The audience for full-scale 
projects could begin with a broader customer base, but ultimately 
the program would have to focus on very specific activities and 
goals. 

MICROCHEMISTRY EDUCATION 

The microscale chemistry in education pilot project was designed 
to develop the interest of secondary education teachers in 
practicing and teaching the techniques of microscale chemistry. 
The secondary education system is having difficulty continuing 
its historic practice of large-scale science and chemistry 
programs because these programs use large quantities of raw 
materials, generate large amounts of waste, and require large 
inventories of materials that pose safety risks. This situation 
has pressured school administrations to curtail these science and 
chemistry education programs. The results are twofold: (1) fewer 
students are exposed to the enriching features of a good science 
or chemistry background, resulting in fewer chemistry students in 
college and an overall lack of appreciation of science on the 
part of the general public; and (2) students who decide to go 
into the field of chemistry will not have a background in the 
latest technology and will be behind when they go to college or 
enter the job market. 

The focus of this pilot project was to expose science teachers to 
microscale techniques, develop their enthusiasm, and assist them 
in implementing microscale technologies in their programs. 

The project was started by the Argonne's Division of Educational 
Programs, in cooperation with Argonne's Office of Environmental 
Management Waste Prevention, to introduce microscale chemistry 
techniques (and related waste minimization and prevention) to 
faculty at the middle junior high school, high school, college, 
and university levels. This effort could alter the perception of 
the 'chemistry laboratory" in the next century and have a 
sweeping effect on all scientific and engineering disciplines 
that use chemical techniques. The overall goal of the program is 
to reduce the chemical waste stream generated in teaching and 
research laboratories throughout the country. Without this 
initiative, the teaching of chemistry at all levels of 
educational will become difficult or impossible because of the 
increasing costs associated with the disposal of the wastes 
generated. This consequence will quickly be felt by industrial 
and government research organizations that depend on the training 
of a technical work force at all levels of the educational 
system. 

MICROCHEMISTRY COST BENEFIT STUDY PROJECT 

The focus of microscale chemistry programs is to reduce material 
purchases and waste generation and to improve safety by reducing 
chemical inventories. The objective of the microchemistry cost 



benefit study project is to evaluate the monetary savings, 
reduced waste generation, and decreased safety risks that can be 
realized at educational institutions by adopting microscale 
programs to replace current macroscale programs. 

The microchemistry cost benefits study pilot project chose to 
focus on the cost of a macro-organic university chemistry program 
for one year, measuring the quantities of materials used and the 
waste generated. In the second year, the program was to switch to 
micro-organic chemistry, and the same parameters were to be 
measured. Significant safety events will be noted. The result of 
this project will be documentation and direct comparison of cost 
between the two techniques (macrochemistry and microchemistry). 
The published documentation of this effort can be used by other 
teaching institutions to justify changes in curricula. 

The microscale chemistry project at Wilkes University project is 
being conducted over a two-year period. The first year (FY 1995) 
concentrated on collecting data on cost and waste generation from 
the current macrochemistry-based organic chemistry curricula. The 
data are representative of typical macro-organic chemistry 
curricula. This information will be used to evaluate per student 
cost and effort. In addition, during the first year, safety and 
health practices were monitored with emphasis on spills, broken 
glassware, and any other actions or opportunities for concern. 

During FY 1995, experiments were identified that will be replaced 
or modified. Examples of microchemistry replacement experiments 
were either identified in the literature or were developed. 
Experiments were developed and tested by a group of four students 
to determine their effectiveness and to familiarize the staff 
with actual implementation. Modifications in procedure and 
glassware utilization were noted. 

During the second year of the project (FY 1996), the 
microchemistry experiments developed during the first year are 
being applied and studied. Again, detailed notes will evaluate 
any changes in safety and health practices. The most important 
feature of the second year will be the documentation of material 
purchased, glassware replaced due to breakage, reduced waste 
volumes, and the costs associated with these modifications. The 
identified cost saving benefits of implementing microscale 
programs will be published and presented to school and college 
administrators. 

BETHEL NEW LIFE RECYCLING TRAINEE PROJECT 

The final pilot project developed by Argonne was a cooperative 
recycling trainee program with the Bethel New Life organization 
in Chicago. The focus of this project was to train two community 
residents in recycling practices and techniques that Argonne is 
developing to reduce its own waste streams. The trainees were to 
become temporary Argonne employees for a period of six months, 
working primarily in the nonhazardous material recycling areas. 



Argonne had previously entered into a partnership to provide 
technical assistance to the Bethel New Life organization in 
Chicago. Bethel is a church-based, low-income, community 
development corporation dedicated to sustainable community 
development. Bethel is located in the West Garfield Park 
community of Chicago. It operates a job training center, develops 
community housing, and works to return industry to the community 
and to develop jobs for sustainable community development. Bethel 
also has experience operating a recycle center in the community. 
Argonne has worked with Bethel in the past to develop affordable 
housing; to provide advanced technology for rehabbing, 
environmental characterization, and restoration techniques; and 
to develop techniques for reclaiming the urban environment. The 
third Argonne pilot project for the Airlie House Program was a 
continuation of this relationship and was especially appropriate 
in light of the recycling efforts of Bethel New Life, the City of 
Chicago, and Argonne. 

The City of Chicago initiated two recycling ordinances in 1994. 
The first initiated curbside recycling for family dwellings. More 
significantly, beginning in January 1995, the city implemented 
recycling requirements for multifamily housing, small and large 
business, and industry. 

Argonne, like many large research and development facilities, 
generates significant quantities of solid nonhazardous waste. The 
material comes from normal facility garbage collection, 
construction, facility modification, maintenance, and general 
operations. Waste material is collected and shipped to recycle 
facilities, transfer stations, and landfills. The 
characterization of the material is similar, but not identical, 
to municipal garbage. Argonne did not understand the constituency 
of this material until preliminary characterization studies were 
begun in 1993 and detailed studies were completed in 1994 
(McHenry and Thuot 1995). The studies indicated that significant 
portions of the waste could be recycled. Grass-roots efforts were 
initiated to begin the recycling effort. 

Argonne had identified a need to continue source separation and 
characterization activities to evaluate recycling progress as new 
initiatives were implemented. In addition, Argonne was very 
interested in evaluating construction and modification wastes for 
recycling. Argonne, therefore, decided to develop a program to 
provide training for two Bethel personnel in the recycling and 
source characterization area. The trainees could then use this 
experience to develop jobs and community-based solutions to 
Chicago's recycling efforts. The trainees were selected from the 
inner-city community served by Bethel and had been previously 
screened by the Bethel Employment Service Center. 

The plan was to hire the two individuals into Argonne trainee 
positions. They would receive some benefits, including vacation 
and medical benefits. Requirements included a high school 
education, good employment record, and a recommendation by 



Bethel. The two individuals would receive a broad spectrum of 
training at Argonne, including basic worker training, 
introductory hazardous material and radiation worker training, 
computer training, and other site-basic, required courses. 

The on-the-job training was conducted by staff from the Argonne 
Waste Prevention Program. The training began by characterizing 
wastes streams from several buildings, including offices and 
laboratories. The initial characterization was followed by 
implementing recycling efforts and following up on initial 
characterization. 

The next training effort reviewed construction waste generation. 
The trainees worked with Argonne construction field 
representatives to identify material entering construction 
dumpsters. The objective was to identify opportunities for 
recycling construction materials. The trainees were also 
introduced to time studies to determine if low-radioactive 
materials could be recycled, under what conditions could they be 
recycled, and what risks were associated with the recycling. 

CONCLUSION 

The Airlie House Pollution Prevention Technology Transfer Pilot 
Projects successfully demonstrated DOE'S ability to interact and 
cooperate with the industrial and educational sectors to develop 
mutually beneficial programs. The pilot program identified 
several specific objectives: (1) the technology needed to be in a 
development or an implementation stage that was suitable for 
transfer to the private sector, (2) the process could not be 
expensive, ( 3 )  the pilot projects needed to be completed within a 
short period, and ( 4 )  the process needed to be transferrable. 
Ultimately, the pilot projects could serve as examples to other 
DOE facilities for developing positive relationships with local 
communities. 

The limited funding and tight schedules restricted the 
technologies that could be used to microchemistry and recycling 
projects that were very near completion or, preferably, in an 
implementation stage. It was felt that the participating teachers 
and New Bethel Life trainees would be receptive to the new 
technology. 

Argonne chose two related projects in the microchemistry area and 
one in the recycling area for the pilot programs. The first two 
projects were chosen because they were mutually supportive. The 
microchemistry education workshops identified technology that 
could be implemented in a school curricula. The microchemistry 
cost benefit study is developing cost justification that will 
demonstrate the benefits of the transformation. The education 
project was intended to be a one-day workshop, but it was 
immediately oversubscribed. Three workshops were held, and 
additional follow-up activities were developed for FY 1996. The 



microchemistry pilot programs were a significant success. The 
following positive results were identified: 

4 Significantly more interest for microchemistry education was 
discovered than was originally anticipated. 

4 

4 

4 

' 4  

4 

Several schools began implementing curricula changes 
immediately after the workshops. 

The education workshops were relatively easy to develop and 
run. 

Future education workshops can be run at a much lower cost. 

Initial costs of the education workshops were about $40,000, 
with the two subsequent workshops costing about $10,000 
each, giving a total cost of $60,000.00. 

The second and third education workshops were essentially 
duplicates of the first and could be repeated at the 
margined low price until the potential audience is 
satisfied. 

4 The microchemistry cost benefit study was easy to develop 
and will provide the justification for changing college and 
high school curricula. Lower costs are an important 
implementation factor. Certainly some individuals are 
skeptical and do not want to change; they must be shown 
positive evidence and given cost-effective reasons for 
change. This project will provide that evidence. 

4 

4 

The microchemistry cost benefit study has identified hurdles 
that must be overcome for successful change. For instance, 
currently not all of the necessary glassware is available 
for some experiments. 

The positive interaction with state regulators has helped to 
foster a positive and mutually beneficial relationship with 
the Illinois EPA. 

The Bethel recycling trainee project served a dual purpose. The 
individuals received training in waste stream analysis, 
characterization, segregation, and recycling opportunity 
assessment and implementation; and Argonne was able to identify 
additional recycling opportunities. The trainees worked with 
Argonne personnel to become familiar with operations. The 
individuals also worked to identify recycle opportunities in the 
low-level waste area, collecting data for the DOE Recycle 2000 
initiative. At the conclusion of the training period, the 
individuals obtained employment in the environmental sector. 

The pilot demonstrations were successful because they focused on 
specific needs: the benefits of changing a chemistry curricula, 
of implementing microchemistry experiments in a general chemistry 



curricula, and of training individuals in specific recycling 
areas, The projects limited the participants to people who could 
implement the measures or who actually did the work, The audience 
was not expanded to people or groups that would not have a 
detailed interest in the subject. This factor was very important 
because no effort was lost due to lack of interest or attention. 

Argonne had available individuals who knew the subject areas and 
who could put the necessary effort into achieving a successful 
outcome. It was important not to exceed individual capabilities 
because this would have destroy the credibility of the 
participants. 

The efforts were cost-effective because the subject matter was 
focused. Attempting to cover too much information or ground would 
cause confusion and affect Argonne's ability to project 
enthusiasm for this type of environmental work. 

Finally, all of the groups affected by this work have a positive 
impression of DOE and Argonne. This is especially true of the 
Illinois EPA's perception. The successful implementation of the 
Airlie House Projects has helped to develop a positive working 
relationship with this very important and influential Illinois 
agency. 


