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James Flack Norris 
In March, 1993 Keith U. Ingold re­
ceived the ACS James Flack Norris 
A ward in Physical Organic Chemistry. 
This came 27 years after his father, Sir 

· Christopher K. Ingold received the first 
James Flack Norris Award for Excel­
lence in Physical Organic Chemistry, 
sponsored by the Northeastern Section, 
from the American Chemical Society. 

Keith Ingold was present at that 
meeting and remembers that Henry 
Hill of the Northeastern Section, later 
President of the ACS, picked up Sir 
Ingold at Kennedy Airport to drive him 
to Atlantic City, site of the 1965 Fall 
meeting. 

The August 1965 NUCLEUS pub­
lished a biographical sketch of James 
Flack Norris with several photographs. 
These photos show the joyful nature of 
J.F. Norris. He inscribed a picture of 

Dr. Norris considering a problem. 
· Photos by Paul Arthur, Ph.D. MIT 1938. 
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himself at his desk in-1924: Win with 
optimism, imagination and persever­
ance. The pictures "Dr. Norris consid­
ering a problem - and seeing a possible 
so lution" are reproduced from the 
August 1965 NUCLEUS, hence the 
rather poor quality since originals are 
not on hand. The group picture shows 
an informal dinner group following the 
symposium in September 1965 . The 
second one fro m the left is Keith 
Ingold, on his left Henry Hill, across 
the tab le (second from the left) is Sir 
Christopher K. Ingold, recipient of the 
first Norris award, and on his right Mrs. 
Keith Ingold. The others on the picture 
are not identified, although they look 
familiar to this editor who had been at 
ACS meetings on and off during those 
years. 0 

Dr. Norris seeing a possible solution. 

Informal dinner at 
the occasion of the 
fi rst James Flack 
Norris Award in 
Physical Organic 
Chemistry to Sir 
Christopher Ingold. 
Atlantic City, 
Sept. 1965. 

Preliminary 
Announcement: 
December 9, 1993 
Jointly with the Medicinal 
Chemistry Group 

During the afternoon symposium, 
starting at 3:30 (Coffee at 3:00), Dr. J. 
Anthony Ware of Beth Israel Hospital 
will speak on Protein Kinase C /so­
types as Drug Targets, followed by Dr. 
Peter Blumberg of the National Cancer 
Institute, speaking on the design of 
selective therapeutic agents. Following 
the Social Hour at 5:30 and Dinner at 
6 :15, Dr. Steven E. Hall (Sphinx 
Pharmaceutical Corp. will speak on 
Development of Selective Protein 
Kinase C Inhibitors. All activities will 
be in the Shea Room, Conte Forum, 
Boston College . For further in­
formation , call James Quick, Procyon 
Pharmaceuticals, Inc. (617) 935-8700. 
FAX: 938-5420. 0 

.. 

Biography 
Arthur Breyer was born in Brooklyn. 
New York in 1925. After completing 
the technical chemistry course at 
Brooklyn Technical High School, he 
served in the U.S. Army in three Euro­
pean theater areas until his capture in 
December 1944 in the Battle of the 
Bulge. By the time he was liberated by 
the Russian army he had lost 70 lbs. 
Following discharge from the army in 
1945 he completed an undergraduate 
program in chemistry and mathematics 
at New York University in 1948. Col­
umbia University awarded him an 
M.A. in Physical Chemistry in 1950. 
He received his Ph.D. from Rutgers 
University in 1958. 

He has taught at Columbia Uni­
versity ( 1948-9), Upsala College ( 1949-
59), Ohio Wesleyan University (1959-
63), Harvey Mudd College (1963-4) , 
and Beaver College (1964-92), where 
he served as chairman of the Depart­
ment of Chemistry and Physics from 

1964-1985. He has also taught several 
other universities. 

From 1962 to 1975 over 700 high 
school chemistry teachers from 37 
nations and all 50 states were trained in 
Breyer-directed NSF-funded Summer 
Institutes focused on mastery of both 
the Chemical Bond Approach (CBA) 
and Chemical Educ ation Materials 
Study (CHEM Study) curricula, as well 
as an extensive audio-visual workshop 
program. Thi s infl uential series of 
teacher institutes remains unique in 
terms of its scope, longevity, and im­
pact on secondary school curriculum 
reform in the 1960s and 1970s. 

Dr. Breyer served as co-director 
and program chairman of CEC78, the 
fir st CHEM ED Conference held in 
the US. He served as director of the 
1985 Woodrow Wilson-Dreyfus Master 
Chemistry Teacher Institute at Prince­
ton University. More recently he served 
as one of thirteen group leaders of writ­
ing teams of modules for SourceBook, 
a four-volume handbook for inexperi-

Abstract 
Teaching, like research, is an art that 
demands persistence, enthusiasm, ini­
tiative, and creativity. While the re­
search scientist gains satisfaction from 
his efforts to accurately understand the 
transformation of chemical substances 
at the macroscopic and microscopic 
levels, the chemistry teacher's satisfac­
tion is derived from seeing his commu­
nication of chemical wisdom multiply 
the productive potential of his one life 
through the productive professional 
lives of-the thousands of students it is 
his privi lege to teach. The words of 
Jim Elliot are my motto for teaching: 
"He is no fool who gives what he can­
not keep, to gain what he cannot lose." 
Knowledge, wisdom, and laboratory 
skills have little value when not passed 
on to others. 

As a teacher I attempt, by seem­
ing ly endl ess means, to inculcate in 
each of my students a working master­
ing of the fundamental concepts which 

continued on page 6 

enced chemistry teachers, a component 
of the ChemSource Project. 

He has authored nearly 30 publi­
cati ons in chemical education, ion 
exchange, paper, thin-layer, and high­
pressure liqu id chromatography. He 
has presented 68 papers at professional 
i;neetings and given over 100 lectures 
and workshops throughout the U.S. He 
has served in a wide variety of capac­
ities for the Philadelphia Section of 
ACS, including Section Chairman and 
national Councilor. 

He has received numerous previ­
ous awards from foundations and ACS 
bodies. 

He is a gardener, stamp collector, 
and devotee of classical and sacred 
music. He is a tenor soloist and mem­
ber of two church singing groups. Dr. 
Breyer and his wife Louise have three 
children: Richard, a sales executive, 
Carol, a senior systems analyst, and 
Adrienne, a computer user engineer. 

Dr. Breyer has submitted the ab­
stract of his talk. 0 
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Abstract 
continued from page 5 

underlie chemical and physical phe­
nomena, and assist them in their de-

·velopment of the ability to solve real 
scientific problems systematically and 

. quantitatively using structural models, 
mechanisms and the integrated applica­
tion of physicochemical principles and 
l_aboratory skills. I want my students to 
per9eive the beauty and design of the 
world in which they live and to see sci­
ence as a creative art which seeks to 
discover the mechanisms of all compo­
nents of the universe, so as to help to 
maximize the enjoyment of, appre­
ciation for, and understanding of life. 

My goal is to send forth students 
with scientific literacy, scientific com­
petence, and a continuing interest in 
and enthusiasm for science as a major 
component of those areas we term cul­
ture and civilization. I seek to transmit 
to my students the best I know - the 
best intellectually, the best aestheti­
cally, and the best spiritually. As is 
commonplace in the arena of labora-

1994 ACS Dues 
If you have not received your 1994 
dues bill, or if you have questions about 
your bill, call the ACS at (800) 333-
9511. Those whose dues remain unpaid 
after February l , 1994 wi ll be struck 
from the subscription lists for C&EN 
and journals, effective February 28. 

To pay by credit card, please call 
(800) 333-9511 , credit card in hand. <> 

tory research, outstanding teachi ng 
should be encouraged, recognized and 
rewarded, for creative teaching is an 
important area of research. 

Chemistry is an intriguing human 
endeavor, investigated through experi­
mental design and techniques, captured 
by our senses and explored by our 
minds. 

In this lecture, selected topical 
areas of chemistry will be explored 
with the use of demonstrations, mod­
els , tran sparencies and dialogue to 
illustrate the twin arts of chemistry and 
teaching. <> 

Consulting 
Chemists' 
Meeting 

Thursday, November 18, 1993 
Sheraton Tara Lexi'}gton Hotel 

Marrett Rd., Ilte. 2A 
('!. Mi. west of 128) 
Exit 308, Rte. I 28 

Dinner at 5:30 p.m. 
preceding the meeting 

Paul J. Cook, Esq. (Manchester, MA) will 
speak on Technical Entrepreneurs and the 
Written Word: Keeping Notes, Notebooks, 
and Other Documents to Protect Your 
Business, Your Ideas, and Your Clients. 
Mr. Cook is an experienced patent attor­
ney who will offer serious and factual 
information on this important topic. 

Call Debra Saez at (508) 521-1327 by 
November 16, 1993 

Dinner is $25 for members of the Pro­
fessional Consulting Chemists ' Group, 
$30 for nonmembers, either by prepay­
ment or on site. 

Posi-Trap. positive flow vacuum inlet traps 
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• Positive Flow • No "Blow-By" 
• Variety of Elements 
• Positive Trapping 
• Easy Changing • Easy Cleaning 

It's bye-bye to "blow-by" with Posi-Trap. 
Unlike others, our filter is sealed at both 
the inlet and the exhaust so that all the 
particles must flow through the element. 
We've got the perfect trap for your system, 
and should your application change, 
simply choose from our wide variety of 
filter elements, and you're back on-line! 
Protect your vacuum pump and system 
with Posi-Trap from MV Products. 

For more information contact 

PRODUCTS 
247 RANGEWAY ROAD. PO BOX 359 
NO BILLERICA. MA 01862 
TEL (508)667-2393 Fax (508) 671 ·0014 

A DIVISION OF MASS-VAC, INC. 

Chemistry 
Week 1993, 
November 7-13 
NESACS Events 

This year the Section is planning to 
reach young people not typically 
included in Section activities. 

November 3; November 16 
Chemistry of the Brain Two one­

da y symposia for chemistry teachers 
and their s tudents at the Boston 
Museum of Science. If you have not 
received registration material, call Dr. 
Phyllis Brauner, (617) 235-7849 

November 6 
Second Annual Northeastern 

Regional Undergraduate Chemistry 
Day at Boston University. See adjacent 
column. 

November 8, 6-8 p.m. 
Special ACS TV Satellite Pro­

gram - Up With Chemistry at the Uni­
versity of Massachusetts Dartmouth 
and Lowell . A special two-hour ACS 
satellite TV program designed for high 
school and college instructors inter­
ested in chemical in struction . The 
focus i s on teaching introductory 
chemistry . For more information and 
registration, call Dr. James A. Golen at 
(508) 999-8245 (Dartmouth) and Dr. 
Ruth Tanner (508) 934-3662 (Lowell). 
See page 13. 

November 11 
James Flack Norris Award For 

Outstanding Contributions To Chem­
istry Education. See page 5. 

November 11, 12 or 13 
The First Annual M.l.T. Forum 

for Young Scientists to be held at 
M.I.T., featuring chemistry demonstra­
tions and discussions, capped by a tour 
of the Chemistry Departmen. Selected 
schools are being invited. 

For exact time and date or other 
information on any of these events, 
call Bert Paul, (508) 429-4079. <> 

The Second Annual ACS Northeast 
Regional Undergraduate Day 
November 6, 1993 
Sponsored by the Northeastern Section of the American Chemical Society 
In Celebration of National Chemistry Week 

9:00 

9:30 

9:45 

10:30 

11:00 

11:15 

11:45 

12:15 

12:45 

2:00 

Registration 

Welcoming Remarks 
Prof Standish Hartman, Chairman, Chemistry Department, Boston University 
Matthew Russell, President, Chemia (ACS Student Affiliates Chapter at B.U.) 
Dr. Dorothy Phillips, Millipore Corp., Chairman, NESACS 

Keynote Address 
Prof James Kaufman, Curry College, Chairman-Elect, NESACS 

Workshop I: Making a Career in Chemistry 
Dr. Esther A.H. Hopkins, Massachusetts Department of Environmental 

Protection 

Coffee Break 

Workshop II: Choosing a Graduate School 
Prof Lawrence Ziegler, Boston University 

Workshop III: Interviewing Skills 
Dr. Debra Saez, Technically 

Lunch 

Graduate School and Industry Fair 

Workshops and Tours 
Resume Consultation: Bring your resume and have it reviewed by a professional. 
Mock Interviews: Develop interviewing skills through practice. 
Tours of the Chemistry Department research facilities (2:00, 2:30, and 3:00 pm). 

There will be a $5 registration fee to cover lunch and workshop materials. 

If you would like more information or if your school or company is interested in sending a 
representative to the Graduate School and Industry Fair, please contact Stephen Doherty at 
617-353-2503 (ja.x: 617-353-6466; internet: doherty@chem.bu.edu) 

Hosted By: Boston University, Department of Chemistry 
Metcalf Center for Science and Engineering 
590 Commonwealth A venue 
Boston, MA 02215 

• Spectroscopy 

• Chromatography 

• Thermal Analys is 

• Permeation Data 

• Physical Testing 

• Deformulation 

Please send for 
capabilit ies 

PLASTICS ANALYSIS 
CHEMICAL/MECHANICAL 

444 W.County Rd . D 
St. Paul , MN 55112 

(612) 631 -9412 
FAX (612) 631-8405 

NEW CAPABILITIES 
• ASTM Injection Molding with Testing 

• Dynamic Mechanical Properties 
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Abstract 
continued f rom page 5 
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Environmental Chemistry Column 
Mother Nature's Micro Waste Treatment Reactors 
By David Ham (Envirochem, Inc.) and Kathleen C. Swallow (Merrimack College) 

Clean-up of contaminated water and biphenyls, trichloroethylene (TCE), 
- soil to meet existing regulations pro- tetrachloroethylene (PCE for per­

vides scientific challenges and poten- chloroethylene), and carbon tetrachlo­
tially lucrative business opportunities. ride (CT), are especially hazardous 
In the last two Environmental Chemis- because they survive and build up for 
try Columns we have summarized two long times in the environment. Com­
emerging clean-up technologies, photo- pared to these, petroleum hydrocarbons 
chemical purification processes for are rapidly destroyed naturally. 
treating waste water and supercritical Serendipitous science led to the 
processes for treating waste water and bioremediation processes now being 
contaminated soil. Bioremediation developed to treat chlorinated hydro­
offers another developmental approach carbons. In the early nineteen eighties 
that can be used to treat contaminated analytical chemists studying a site in 
soils or ground water in situ or in reac- Florida encountered a confusing mys­
tors on site. The chemistry in these pro- tery. The site was contaminated by a 
cesses is promoted by enzymes in bac- known spill of TCE and some PCE, but 
teria, Mother Nature's micro reactors. they kept detecting large amounts of 
Besides the huge economic advantage dichloroethylene (DCE). No DCE had 
of removing the contaminants without been used in the area. After repeating 
removing the soil or water, these tech- their measurements and considering 
niques can offer the additional benefit possible sources of error and other con­
of oxidizing contaminants all the way taminants, they came to believe their 
to H20 and C02 in favorable cases. The results. This led them to controlled lab­
main competition for in situ clean-up, oratory tests of the soil from this site. 
air purge, removes the pollutants from These tests showed that the naturally 
the ground but deposits them into the occurring consortia of bacteria present 
air without destroying them. in the soil were capable of transforming 

Bioremediation refers to the de- TCE into cis and trans-1,2-dichloro­
struction of contaminants below al- ethylene. These bacteria opened up the 
lowed concentrations using biological possibility of bioremediation of chlori­
materials introduced to the site. The nated hydrocarbon contamination. 
term biodegradation usually refers to Bioremediation processes still rely 
processes that occur due to microor- on naturally occurring bacteria found to 
ganisms occurring naturally at a site work for the particular problem. 
and thus well adapted to the particular Researchers are now using genetic en­
en v ironmen t. Biodegradation is the gineering to develop improved micro­
conventional engineering technique organisms to expand this technology. A 
used for waste water treatment. The group in The Netherlands is trying to 
first uses of bioremediation occurred mutate wild bacteria using genetic 
during the 1970' s to treat oil spills at insertion to obtain organisms that break 
U.S. tank farms. down chlorinated hydrocarbons and 

Naturally occurring organisms survive higher levels of the toxic inter­
have evolved to produce enzymes that mediate 1,2-dichloroethane. Micro­
catalyze destruction of high molecular organisms are still not available to 
weight compounds occurring naturally destroy many important pollutants such 
throughout the biosphere. Compounds, as dioxins. 
such organohalogens that rarely occur In situ bioremediation in particular 
naturally, persist in our environment provides an especially complex chal­
largely because few or no organisms lenge for analytical chemists. The phys­
have evolved to degrade them. Some of ical, chemical, and biological properties 
the most widespread hazardous con- of any site vary widely in space and 
taminants, including polychlorinated slowly in time. Chemists must charac-
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terize a complex chemical mix down 
below the 5 microgram level for many 
of the compounds and microbiologists 
must assess the effectiveness of com­
plex biological ecosystems. Evaluating 
a site and designing a process is a de­
manding interdisciplinary challenge for 
analytical chemists, microbiologists, 
hydrologists, geologists, soils engineers 
and undoubtedly others. 

In situ bioremediation has had 
many recent successes in treating haz­
ardous wastes in situ, making it a tech­
nology to be seriously considered. Still, 
one observation of results presented at 
the "Second International Symposium 
on In Situ and On-Site Bioreclamation" 
last April was that at least half of the 
efforts so far fail to achieve their de­
sired results. Many problems contribute 
to the failures: Reactions are slow, tak­
ing days to weeks, and strongly de­
pendent on the physical environment, 
especially temperature. Toxic materials 
other than those being treated, such as 
heavy metals or reaction intermediates 
or products, can inhibit biological 
activity. Heterogeneous distribution of 
contaminants makes it impossible to 
contact all of the pollutant. And, there 
is still a shortage of microorganisms 
capable of degrading target contami­
nants and uncertainty i f they can sur­
vive and grow in any new environment. 

In spite of the difficulties and 
uncertain results, bioremediation has 
moved from speculation to a useful 
technology in less than a decade. Last 
year, bioremediation was considered or 
used in over 135 Superfund, Resource 
Conservation and Recovery Act 
(RCRA), and underground storage sites 
in the U.S. It is being actively pursued 
in Europe. This is a very young tech­
nology based upon Mother Nature's 
well established chemistry. It offers 
many opportunities for chemists to help 
implement bioremediation processes as 
well as design treatments that comple­
ment the biology to remove other con­
taminants without poisoning the 
microorganisms. <> 

Chemistry at Northeastern University 
A historical account by Karl Weiss 

Where individuals, groups or organiza­
tions are heading is greatly influenced 
by where they are and from where they 
came. So it is with chemistry depart­
ments, which inevitably reflect their 
origins and the ethos of their institu­
tions. In Northeastern' s case, an ·un­
usual pattern of development whereby 
basic arts and sciences programs 
started as service offerings for profes­
sional curricula and the early adoption 
of the cooperative plan of education 
were powerful factors in determining 
the structure and activities of the chem­
istry department. Triggering the de­
mand for formal science instruction 
was the establishment of the engineer­
ing college in 1909, the same year that 
cooperative education was introduced 
at Northeastern. Other professional 
schools annexed or founded in subse­
quent years, in particular the Colleges 
of Pharmacy and Allied Health (1962), 
Nursing (1964), Boston-Bouve (1964), 
Criminal Justice (1967) and Computer 
Science ( 1982), had significant impacts 
on the department's evolution. 

A separate identity as the chem­
istry department coincided with the cre­
ation of the College of Liberal Arts in 
1935. Chemistry was one of the fi rst 
majors available in the College. Early 
markers of progress were the publica­
tion of the first chemistry research 
paper in 1935, the introduction of an 
M.S. program coupled with the 
employment of the University's first 
teaching assistants in 1940, and achiev­
ing ACS accreditation of the under­
graduate program in 1941. The remain­
der of the 1940' s and the 1950's were 
dedicated to the further development 
and growth of a rigorous undergraduate 
major in chemistry which included a 
co-op work experience option. First 
year major enrollments reached about 
50 students during this period, with 
approximately 30 graduates annually. 
These numbers have declined to a mere 
handful in recent years. 

The University ' s decision, in 
1958, to substantially expand graduate 

Hurtig Hall 
(photo by J.D. Levine, Northeastern Univ.) 

education, particularly in technical 
fields, represents an important mile­
stone for chemistry. It led to the intro­
duction of Northeastem's first doctoral 
programs in 1961, among them the one 
in chemistry. A group of external ex­
perts that included L.B. (Buck) Rogers, 
at that time chemistry professor at 
MIT, established the University to be 
ready for this venture. The same year 
also saw the transfer of the New Eng­
land College of Pharmacy to North­
eastern, an event which created many 
new liaisons and opportunities for 
chemistry. To accommodate the new 
graduate study and research thrusts, the 
department's faculty was expanded 
from 6 to 20 members. No account of 
the department' s history to this point 
would be complete without mentioning 
some of the pioneers whose efforts 
during the formative years have had a 
lasting impact. Although the major 
research emphasis dates from the early 
1960's, some widely recognized ef­
forts go back to the 1940's. 

Arthur Andrew Vernon (1 902-
1973) served as chairman for 20 years, 
until 1958. A photochernist who did his 
doctoral work with Hugh Taylor at 
Princeton, he devised the structure of 
the chemistry major program, set high 
quali ty standards for all chemistry 
offerings, and designed undergraduate 
instructional laboratories which rep­
resented the state-of-the-art at that 

time. He subsequently became Dean of 
the University 's new graduate school. 
Saverio (Sal) Zuffanti (1908-1976) was 
one of the most popular teachers of all 
time at Northeastern . An organic 
chemist, he was the author of over 40 
publications (most in the Journal of the 
American Chemical Society) and sev­
eral books. This is an enviable record, 
considering the 30-40 hours per week 
teaching loads that were standard dur­
ing most of his career. Sal's name is 
associated with that of Fay Luder as 
co-author of the widely acclaimed 
book The Electronic Theory of Acids 
and Bases (Wiley 1946), a standard 
work on this topic in its day. Luder, a 
Brown University-educated electro­
chemist, authored about 50 publica­
tions and 5 books. The latter included 
the popular General Chemistry text, 
co-authored by Zuffanti and Vernon 
(and Robert Shepard for the last edition 
in 1965), which was fi rst published in 
1953 by Saunders and translated into 
several languages. Not all of Luder's 
publications were in science. A deeply 
religious man, he also wrote a novel 
abou t the life of Jesus and A New 
Approach to Sex, a slim volume which 
stresses traditional family values. 

It is tempting to speculate that, 
symbolically at least, George Shannon 
Forbes ( 1882- 1979) set the stage for 
the department's later forays into the 
domain of photochemistry. This well­
known chemist taught physical chem­
istry at Northeastern for about 5 years 
in the early 1950's after his retirement 
from Harvard. 

Robert Andrews Shepard served 
as chai rman fro m 1958 to 1968, a 
period of transition from which the 
department emerged with strong 
chemistry major and service course 
components and its current research 
orientation. Shepard guided the imple­
mentation of the new doctoral program 
and was the driving force that secured 
the department its own bu ilding -
Hurtig Hall. By the mid-1960's, chem­
istry was spread over four buildings to 
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accommodate growing research activ­
ities and enrollments, so the need for 
consolidation was obvious. But other 
departments experienced similar ex­
pansions and also had press ing space 
needs . Legend has it that chemi stry 
was given priority in receiving new 
quarters owing to the location of the 
department's stockroom right beneath 
President Knowles' offi ce. The linger­
ing odor from what is said to have 

been an accidental spillage of caproic 
acid persuaded the President that it was 
time to get chemistry out of Richards 
Hall as soon as possible. Construction 
of Hurtig Hall was started in 1968 and 
the building was occupied in the fol­
lowing year. 

By the end of the Shepard era in 
1968 the department had instituted the 
annual Arthur D. Little Lectureship 
and, in 1965, had the honor of graduat-

Since 1950 . . .. 
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ing the University's first two Ph.D.s. 
When Bob assumed the Deanship of 
the College of Liberal Arts, William 
E. Cass ( 19 14-1 987) became Acting 
Chai rman and s ubseq uently, unti l 
1976, the departme nt 's Executi ve 
Officer. A polymer chemist who did 
some of the early work on the decom­
position of organic peroxides, Bill held 
positions as research manager at Gen­
eral Electric, Owens-Coming and A.O. 
Little prior to joining Northeastern in 
1964. His stewardship occurred during 
a turbulent year that was marked by 
student unrest. The department' s claim 
to fa me (or notoriety) in thi s period 
was that three of the "Weathermen" 
leaders in the Boston area were North­
eastern chemistry majors. Some served 
time for their ac ti ons, but a ll have 
become productive citizens. 

My I O-year sti nt as chairman 
began in 1969. This year marked the 
beginn ing of subs tantial research 
growth and the emergence of group 
efforts, particularly in the areas of ana­
lytical chemistry, photochemistry and 
spectroscopy, and materials science. In 
graduate education, a unique Doctoral 
Internship program was initiated in 
1972 which augments the traditional 
scientific training with experience in a 
participating non-academic laboratory . 
The program, which is intended to 
broaden perspectives and offset the 
academic focus of doctoral study, has 
produced about 50 graduates to date. A 
Dreyfus Foundation-sponsored confer­
ence was held on this topic in 1979, 
and the program has been emulated at 
least at four other institutions. 

In 1973 an event of considerable 
significance for chemistry at North­
eastern occurred - the creation of a 
center that evolved into the well-known 
Barnett Institute of Chemical Analysis 
and Materials Science. Geared to inter­
disciplinary efforts from the beginning, 
the Institute's original focus on forensic 
science came about th rough a col­
laborative project with the College of 
Criminal Justice that was funded by the 
U.S. Law Enforcement Assistance Ad­
ministration. With Barry Karger as 
Director and Bill Giessen as Associate 
Director, the Institute soon extended its 
sphere of activities to encompass bio-

analytical chemistry and the chemical 
aspects of materials. Today, it main­
tains productive research liaisons with 
other Colleges (Pharmacy and Allied 
Health, Engineering) and science de­
partments and enjoys significant sup­
port from industry. 

Also in 1973 the M.S. program in 
Clinical Chemistry was started in col­
laboration with the College of Phar­
macy and Allied Health. An action that 
anticipated the impact of computers in 
chemistry was the introduction of a 
graduate course on this topic in 1974. 

Since 1979 the department has 
had three chairmen: John Roebber, the 

· Executive Officer since I 976, served 
twice in an acting capacity for ex­
tended periods, Philip LeQuesne from 
1979 to 1987, and Philip Warner from 
1988 to 1993. In this period a compre­
hensive departmental microcomputer 
fac ility was installed to support and 
enhance instructional functions, and a 
joint biochemistry major was initiated 
with the biology department. A 
number of old-timers retired, notably 
Conrad Jankowski, an analytical chem­
ist with interests in ocean chemistry; 
Elmer Jones, author of the organic lab­
oratory manual that was used for many 
years; Bob Shepard who, after his stint 
as Dean , served as Director of the 
University's Marine Science Institute 
in Nahant before returning to chem­
istry; David Howell , an inorganic 
chemist who, as Faculty Adv isor, 
guided the ACS Student Affi liates 
Chapter at Northeastern to receive 
"Outstanding Chapter" awards for sev­
eral years; and Karl Weiss, who served 
as Vice Provost and Vice President of 
the University between 1979 and 1991. 

Although establishing and main­
taining strong graduate and research 
programs has been given energetic 
attention during the past three decades, 
the department has also continued its 
traditional emphasis on the under­
graduate instructional func tion. 
Excellence-in-Teaching awards have 
been received by Geoff Davies, Bob 
Shepard and Al Viola. Research ac­
complishments have gained national 
recognition over the years. Barry 
Karger , Arthur Halpern and Mary 
Ondrechen became Sloan Fellows and 

Bill Giessen recently recei ved the 
Hume-Rothery Award of the American 
Institute of Mining, Minerals and Met­
allurgical Engineers. Barry Karger is 
also the rec ipient of the 1990 ACS 
A ward in Analytical Chemistry, the 
Del Nogare Award in Chromatography, 
and the Tswett Medal of the U.S.S.R. 
AcJ:ldemy of Sciences. 

Northeastern chemists have been 
acti ve participants in American 
Chemical Society affairs, both nation­
al 1 y _and locaily . The Northeas tern 
Sectfon has benefitted from the activi­
ties of Bob Shepard, and Tom Gilbert 
as Chairman, John Neumeyer and Al 
Viola who, among others, have served 
as Councilors, Alternate Councilors 
and members of various committees . 
David Howell deserves special recog­
nition for his efforts as the Section's 
Treasurer (1970-1973) and Secretary 
(1988-199 1) , and as editor of the 
NUCLEUS (I 967-1970). Bill Cass was 
Secretary of the Division of Polymer 
Chemistry, Karl Weiss served twice as 
ACS Tour Speaker, and he and Geoff 
Davies participated in national task 

forces and committees devoted to edu­
cational and industrial-academic coop­
eration matters. 

William M. Reiff, an inorganic 
chemist who is well-known for his 
work in solid state and coordination 
chemistry, has just assumed leadership 
of the department. He faces formidable 
challenges as this unit, like its counter­
parts elsewhere, is vulnerable to the ef­
fects of enrollment shifts and declining 
student interest in science and technol­
ogy in general, and chemistry in partic­
ular. In chemistry there are currently 
more PhD's awarded annually (about 
12) than undergraduate degrees. At the 
same time, there are strengths to draw 
upon, notably a history of innovation 
and effective collaborative efforts that 
can help the department adapt to 
changing emphases in chemical educa­
tion and research. 

Acknowledgement. Dave Howell 
has kindly allowed me to benefit from 
his keen memory regarding departmen­
tal and ACS Section matters, and his 
ability to locate some of the informa­
tion used in this article. 0 
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Board of 
Directors 
Condensed Minutes, 
Meeting of May 13, 1993 

Officer's Reports: 
Chairman's Report: Dr. Phillips 
reviewed the calendar of section activi­
ties for the year. Dr. Phillips asked for 
volunteers to act as tellers in the cur­
rent election. 
Treasurer's Report: Dr. Piper's report 
of the Section funds for April was 
APPROVED. 
Board of Trustees: Dr. Brauner re­
ported that the finances of the Section 
funds continue to be sound. $90,000 
from the Consolidated Fund has been 
transferred into improved investments. 
The Treasurer complimented the Board 
of Trustees for their assiduity in con­
stantly examining investments to op­
timize income for the programs of 
the Section. 

Committee Reports: 
Education: Dr. Hoffman indicated his 
enthusiasm for the upcoming evening's 
award program. At the recent Under­
graduate Research Symposium 33 stu­
dents from 11 colleges and universities 
presented posters on their work, includ­
ing two from chemical engineering 
departments. 
Publications: Dr. Heyn stated that the 
summer issue of the NUCLEUS will be 
24 pages, with several articles intended 
for visitors of the NERM 23/Analytical 
Summer Conference. Advertising con­
tinues to be above budget estimates 
resulting in overall expenses below 
budget for the NUCLEUS, so far. 
Summerthing: M. Chen reported for 
V. Wilcox that a full program of activi­
ties has been planned for August 14, to 
be held in the Bolton/Clinton area. The 
National Plastics Museum and the 
Nashoba Valley Winery will be sites 
for Summerthing activities with addi­
tional activities being under discussion. 
Costs to the Section and to individuals 
will be low. Details will be mailed to 
members at a later time. 
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Council 
Meeting 
Chicago ACS Meeting, 
August 25, 1993. 

Voting Issues 
This time there were no world-shaking 
issues to be voted on: mostly matters 
to fine-tune existing policies. The one 
item of substance on "industrial" and 
"non-industri al" Directors-at-Large 
was referred to the Council Policy 
Committee. 
Meetings of Council - Recorded Vote 

The language of the current Bylaw 
lacks clarity. The amendment provides 
specific means for taking a recorded 
vote at counc il meetings, including 
exactly how and when a recorded vote 
can be requested. 
Director-at-Large Industrial and 
Director-at-Large Nonindustrial 

The amendment seeks to assure 
that Directors-at-Large come from 
both indu strial and non-indu strial 
backgrounds by having separate slates 
for each of these categories. The Com-

Educational Task Force: Dr. Golen 
described the current activities of the 
Educational Task Force, including the 
receipt of the Duracel Grant, and the 
status of the proposal to the NSF. 
Project SEED: Dr. Phillips noted that 
Millipore has requested three precep­
tors, and Boston University eight, so 
this project is proceeding successfully. 
New Business: The Board VOTED to 
reappoint in their respective positions 
under the Board of Publications: A. 
Heyn (Editor), V. Gale (Advertising 
Manager) and K. Pipe r (Business 
Manager). 

Dr. Phillips announced that she 
will be on medical leave for the sum­
mer and that Chairman-Elect, Dr. 
James Kaufman, will carry out her 
duties during this leave. 

The post of Administrative Secre­
tary is now open, applications for the 
position are invited. 

Sue O'Connor will be on vacation 
May 22 to May 3 1. <> 

mittee on Nominations and Elections 
found technical difficulties with the 
language of the petition and requested 
that it be referred to the Council Policy 
Committee for further revision. The 
Council approved this referral. 
C&EN Allocation - Finances 

The present bylaw gives C&EN 
an allocation of 23% of dues collected, 
regardless of the actual cost of produc­
ing the number of copies sent to mem­
bers. The amendment seeks to have the 
Board of Directors set the allocation on 
recommendation from the Committee 
on Budget and Finance. This amend­
ment has no direct impact on the 
amount of dues, only on the way dues 
are used to s upport publication of 
C&EN. After rejecting a substantive 
floor amendment , the petition was 
approved. 
Basic Allotments - Divisions 

Some time ago, allotments to 
Local Sections were made dependent 
on the same factor by which dues are 
calculated from year to year, partly 
based on changes in the cost of Services 
index. Divisions, however, receive an 
base allotment of $500 plus one dollar 
for each paid member of the Division. 
This formula has remained unchanged 
over the years. The petition seeks to 
apply the same index used in calculat­
ing the member dues for calculating the 
base divisional allotments and the addi­
tional allotment based on the member­
ship count. The Council passed the 

amendment. ~ 
Reporting Date, Loe Section 
Annual Reports 

The petition seeks to delay the 
reporting date by two weeks, from Feb­
ruary 1 to February 15 in order to allow 
sections to include complete financial 
data of the previous year which may 
not be avai lable before February 1 
from financial institutions. After ap­
proving "Urgent Action" in order to 
allow immediate action (rather than the 
usual delay until the following meet­
ing), the petition was approved. 

In addition, Votes were taken to 
approve changes in the Professional 
Employment Guidelines (approved), 
setting meeting registration fees for the 
1994 meetings at$ 180 (approved), 
changing the name of the Small Chem-

Member News 
The following have been named as 
recipients of ACS awards, to be pre­
sented at the San Diego meeting in 
March 1994: 

William A. Klemperer , Harvard 
University, the Peter Debye Award in 
Physical Chemistry, sponsored by the 
DuPont Co .; Stephen J . Lippard, 
Mass. Inst. of Technology, the A ward 
for Distinguished Service in the Ad­
vancement of Inorganic Chemistry ; 
Stuart L. Schreiber, Harvard Univer­
sity, the ACS Award for Creative Work 
in Synthetic Organic Chemistry, spon­
sored by Aldrich Chemica l C o . ; 
George M. Whitesides, Harvard Uni­
versity, the James Flack Norris Award 
in Physical Organic Chemistly, spon­
sored by the Northeastern Section. 

In addition, Arthur C. Cop e 
Scholar A wards have been bestowed 
on Eric N. Jacobsen and Gregory L. 
Verdine, both of Harvard University. 
These awards will be presented at the 
1994 Fall meeting of the ACS in 
Washington, D.C. <> 

ical Businesses Division to Chemical 
Marketing Division (approved) and 
approving a New Section, the Texas 
Coastal Bend Section and changing the 
name of the Southeast Kansas Section 
to "MO-KAN-OK, The Tristate Sec­
tion" (approved). 

The usual li sti ng of NESACS 
votes is omitted, because all NESACS 
representatives voted as the Council 
actions indicated above. Th~ only dif­
ferences arose whether or not a floor 
amendment should be allowed, and on 
the name change of the Small Chem­
ical Businesses Division, where some 
of your representatives approved, oth­
ers disapproved. The Council voted to 
accept the name change to "Chemical 
Marketing Division". 

The following Counci lors and 
Alternate Councilors reported the ir 
council votes to the editor: E. Becker, 
M. Burgess, M. Chen, T. Gilbert, A. 
Heyn, E. Hopkins, T. Light, P. Samuel, 
M. Strem (Divisional Councilor), V. 
Wilcox. <> 

ACS TV Satellite 
Program 
Teaching Introductory 
Chemistry 
The Departme nt o f Chemistry at the 
University of Massachusetts Dartmouth will 
sponsor an Ameri can Chemical Society 
T Y satellite seminar program en tit led : 
teaching Introductory Chemistry 

November 8, 1993, 6-8 p.m., 
U. Mass. Dartmouth Library 

Program: 
New Directions in Teaching Chemistry 
Chemical Demonstrations 
News Briefs about National Chemistry 

Week 
Using Small-Scale Chemistry in the 

Teaching Laboratory 
Mobile Laboratories: Chemobile, TOPS, 

etc. 
Chemistry is Everywhere 
Small Group Learning 

For high school and college instructors, 
department heads, science supervisors, 
administrators and anyone interested in 
chemistry education. Cost: $ 25.00 per per­
son, covering the cost of materi als and 
viewing of the program. 

For registering and information call 
Dr. James Golen, Department of Chem­
istry, Univers ity of Massachusetts 
Dartmouth, (508) 999-8245 ASAP. 

This program will also be available at 
the University of Massachusetts Lowell. 
Call Dr. Ruth Tanner, (508) 934-3662 fo r 
information. 0 

Calendar continued from page 16 

November 17 
Dr. Phyllis R. Brown (Univ. Rhode Island) 
"Capi llary Electrophoresis of Small 
Anions and Cations" 
UMass Dartmouth, Rm. 305 Sci. & Engin. 
Bldg. (Group II)/4:00 pm 

Prof. John Markley (Univ. of Wisconsin­
Madison) 
TBA 
Brandeis Univ., Gerstenzang I 22/4:00 pm 

November 18 
Dr. Sharon Wang (Biogen Corporation) 
" 13C and 31P Nuclear Magnetic Resonance 
Studies of Protein and Metabolite 
Behavior in the Crowded Macromolecular 
Environment of the Ocular Lens" 
Northeastern, Rm. I 29 Hurtig Hall/4:00 pm 

Prof. Jeffrey S. Moore (Univ. of Michigan). 
"Modular Construction of Molecular 
Crystals and Liquid Crystals" 
Boston Coll., Merkert Chem. Ctr., 
Rm. 127/4:00 pm 

Prof. Alexander Bradshaw 
(Fritz-Haber Inst.) 
"Structure and Bonding of Molecules 
Adsorbed on Metal Surfaces" 
Harvard Univ., Rm. Mb-23/5:00 pm 

November 22 
Prof. Albert Padwa (Emory University) 
"The Rhodium Route Heterocycles" 
Boston Univ., Sci. Ctr. Auditorium, 
SCI 107/4:00 pm 

Prof. Todd Przybycien (RPI) 
"Mixing Effects in Protein Precipition 
Processes" 
Tufts Univ., Rm. 136, Sci. & Tech. Ctr., 
4 Colby St., Medford/2:30 pm 

November 29 
Prof. David Tannor (Univ. of Notre Dame) 
"Design of Femtosecond Pulse Sequences 
to Control Photochemical Reactions" 
Boston Univ., Sci. Ctr. Auditorium, 
SCI 107/4:00 pm 

Prof. Robert McMahon (Univ. of 
Wisconsin - Madison) 
"C-H Bond Insertion Reactions to 
Reactive Organic and Organometallic 
Intermediates" 
Harvard U., I 2 Oxford St., Mb-23/4: I 5 pm 

Prof. Robert Alberty (MIT) 
"Thermodynamics of Biochemical 
Reactions" 
Brandeis Univ., Gerstenzang 122/4:00 pm 

November 30 
Prof. George Comsa (KFA 
Forschungzentrum, Julich, Germany) 
"Epitaxial Growth of Metallic Films Far 
From Equilibrium Using Molecular Beam 
and STM Techniques" 
MIT, Rm. 2- I 05/4:00 pm 

Notices for the 
Nucleus Calendar 
should be sent to: 
Chris Arumainayagam 
Dept. of Chemistry 
Wellesley College 
Wellesley, MA 02 181 
Tel: (6 I 7) 283-3326 
Fax: (6 I 7) 283-3642 
e-mail: CARUMAINA Y AG@ 
LUCY. WELLESLEY.EDU 
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CONSULTANTS 
CUSTOM SYNTHESIS . Lab scale synthesis (gram to severa l 
kilograms) of organic chemicals. biochemicals, metal alkoxides. 
metal acetylacetonates. and metal carboxylates. We have the 
ability to handle ai r and moisture sensitive compounds. Contact 
Dr. N. Rice , Oryza Laboratories. Inc .. 112 Parker Street. Ne w­
buryport, MA 01 950. Tel: (508) 463-8658 Fax: (508) 462-3048. 

Historical 
Notes 
by Edward R. Atkinson 

Th e conclus ion of th e obituarie s 
started in September, 1993. 

Katherine E. (Menton) Wickenden, 
78, died on January 19, 1993. She held 
the B.S. ( 1936) from Wellesley Col ­
lege, the M.S . (1964 ) from Brid ge ­
wa ter Sta te College , a nd the M.S . 
( 1979) from Simmons College. She 
taught chemistry for 50 years at Tabor 
Academy before retiring in 1986. She 
a lso se rved as chairwoma n of th e 
school's science department during the 
1972-1980 period. In 1992 the Acad­
emy honored her for her years of loy­
alty, devotion, and superb teaching. At 
various times, Mrs. Wickenden al so 
worked for the Sippican School in 
Marion, MA and for the Educational 
Testing.Service in Princeton, NJ . 

Paul T. Woodberry, 71 , died on June 
2, 1993. He was a Beverly native and 
recei ved the B.S . in che mi stry from 
Northeastern University in 1944. He 
served as a Na vy lieuten a nt in the 
Pac ific theater during World War II 
and remained active in the reserves for 
18 years thereafter. He studied at the 
Colorado School of Mines, then was a 
research chemist at the Batte lle Mem­
ori al Institute in Columbus, OH from 
1947 to 1959. He joined Avco in Wil­
mington , MA and during the next five 
years developed a re-entry heat shield 
for th e A po ll o program. He sub se­
quently was employed by IBM ( 1964-
1966 ) , P .R . Mallory ( 1966-1968) , 
Western Electric (1968- 1978), and the 
Wang Laboratories as chief safe ty en­
gineer (1 980-1991 )_ He was president 
o f the Massac hu se tt s sec tion of the 
American Electroplate rs Society. His 
avoc ations we re ga rdenin g, sa ilin g, 
skiing, and scuba diving. () 
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Materials & Processes 
Contract Analyses & 
Engineering Services 

Consulting: 

R&D 

Materials Selection 

Process Development 

Contamination Analysis·and Control 

Mechanical/Electrical Failure Analysis 

ODC Phaseout 

Capabilities: 

SEM / EDS, GC /MS, FrlR, ICP, DSC, 
UV/Vis. 

X-ray Fluorescence 

Karl Fischer 

Dilatometry 

Metallographic Preparation/Examination 

Hardness, Shear Tensile Testing 

Thin Film Coa tings 

Commnci1'1 Busint:SS Dtpartmrnt 
100 Morse Street 
Norwood, MA 02062 
(617) 762-5300 (617) 769-2237 FA X 

NORTHROP 
E'8ctronica Systems Divis.Ion 
N0<wood Sito . 

Your Priorities .. . 

1° - Accuracy and Precision 
2° -Turnaround (1 day for CHN, S, X) 
3° - Value 

Our Capabilities .. . 

- Organic Elemental Analysis 

- Inorganic Analysis - AA, ICP 
- Chromatography - HPLC, IC, GC 

Your Service Lab ... 

~,,.M,,,I QUANTITATIVE TECHNOLOGIES WC. 
w ··1···1·······-------··················--------·-······· ·· 
(908) 534-4445 P.0 Box 470, Rt. 22E 

Whitehouse, NJ 08888 

SERVICES 
= 

Polymer 
Standards Catalog 

~ 

.... ........ l'Q. •"'l • 
ST W<OOllDS COOIO'OllA ll()f< 

< ......... ... _ • .,_ .... .. _. ___ ... 

AMERICAN POLYMER 
STANDARDS CORPORATION 

P. 0 . Box 901 , Mentor, Ohio 44061-0901 
Phone: 216-255-2211 Fax : 216-255-8397 

POLYMER 
PROBLEMS? 

Complete Polymer Delormulation 
• Good vs. Bad Comparison 

DSC, TGA, IR , UV-Vis, GC, HPLC, NMR 
GPCISEC Molecular Weights and MWD 

• Additive Package Analys is 

4 Mill Street 
Bellingham, MA 

02109 

• 
(508) 966-1301 

Associates, Inc. 
HPLC Speclellala 

.5AJJ 
Quality Custom Synthesis 

Organic chemicals, biochemicals 

You challenge our chemists -

We challenge any body's price 

SA TT Corporation 
P .O. Box 654 , Woodbury, NJ 08096 

Tel: (609) 384-8822 
Fax: (609) 384-8835 

Laboratory Automation 
Consutting, Service, Engineering 

Off-the-shelf & customized software for labs 

Ganymede, like the mythological demigod 
whose name it bears, watches over your 
data. It monitors up to 8 instruments 
simultaneously via RS232 ports, storing 
data for forwarding to main frame or LIMS. 

Simultmeous Spectrometer hsdwn 
and software upgrades 

Laboratory instn.rrentation cortrol ard data acquisition 
data storage and retrieval CLP an:l custom reporting. ' 

Technology Exchange Corporation 
TEL: (508) 234-6655 FAx: (508) 234-685 

LABORATORY 
EQUIPMENT 

Bought • Sold •Exchanged 

November Special 
LARGE UQUID/UQUID EXTRACTORS 

Many sizes in stock - Call for prices 
Ask for our latest equipment listing 

American Instrument Exchange, Inc. 
21 Canal Street, Lawrence MA 01840 

TEL: 508-794-3496 FAX: 508-794-8431 

Glass Repair & Fabrication 
+ Cost-Saving Repairs • 

Save 50% of replacement cost. 
+ Custom and off-the-shelf fabrication 
+ Glassware for Perkin Elmer & others 

Call (615) 546-1335 
for our information packet. 

GALBRAITH SCIENTIFIC GLASS 
a division of Galbraith Laboratories, Inc. 
2323 Sycamore Dr. • Knoxville, TN 37921 

PROTECT 
Your Expensive Lab Work with Research 

and Development Recor~ Books 
STOCK RECORD BOOKS 

B50D - Fifty pages and fi fty duplicates. 
114 inch sqs. on right pages. 

B 1 OOP - 100-1 /4 inch sqs. on right pages. 
100-10 sqs. per inch on left pages. 

B200P - 208 1/4 inch sqs. on right and left pages . 
B200PH - 208 horizontally lined right and left pages. 
Books have instruction and TOC's. Page size is 11 x 8'/2. 
Hard extension brown cloth covers. Pages open flat. 

$10.50 each, FOB Chicago 
CUSTOM MADE BOOKS TO ORDER 

SCIENTIFIC BINDERY PRODUCTIONS 
1255 S. Wabash Ave., Chicago, IL 60605 

Phone: 312-939-3449 Fax: 312-939-3787 

POLYMER R ESEARCH ASSOCIATE 

VRI, Viru s Research Institute, is 
commited to the research and 
development of novel immunological 
and pharmacological approaches for 
the prevention and treatment of infec­
tious diseases. The posi tion requires a 
BS degree in Polymer or Organic 
Chemistry wi th 2-5 years related 
experience. Send resumes to: 

VRI Human Resources, VRI, 6 1 
Moulton Street, Cambridge, MA 

Virus Research lnstilu1e 0 I 238. 

Millipore is the worldwide leader in the separation of liquids combining chromato­
graphic and electrophoretic instrumentation, column and membrane chemistries 
and information processing. We solve applications ranging from the synthesis and 
sequencing of peptides to the assurance of product formulations in the chemical 
industry, and play a major role in the search f or new phannaceutica/s . 

Technical Service Specialists 
Chromatography Division 
Responsible for providing technical telephone assistance to customers, involving chromatography 
applications, troubleshooting, product recommendations, and general operation of instrumentation 
and data workstations. Requires a BS/BA in Analytical Chemistry, Biology, Computer Science 
or equivalent and experience with Mill ipore' s computer-based chromatography application soft­
ware. Pluses: knowledge of Millennium software and 1-3 years ' analytical lab experience. 

Analytical/Process Divisions 
Provide technical telephone support to customers and field sales personnel, advising on the proper 
use and perfonmance of products. including application feasibility. Qualify sales leads for distrib­
ution to field sales. and assist in the technical training of our sales force. as well as in marketing­
related projects. Involves some travel. Analytical Division Position: requi res a BS or MS with 
coursework in Biology, Molecular Biology. and/or Biochemistry : and work experience in a life 
science research laboratory. Process Division Position: requires a BS or MS wi th coursework in 
Biology, Microbiology or Engineering: and work experience in the phanmaceutical or biotech 
industry. 

Please mail your resume to: Millipore Corporation, Waters Chromatography Division, 
34 Maple Street, Milford, MA 01757; Attn: Steve Mellor, Human Resources. Millipore 
is an equal opportunity employer; women and minorities are strongly encouraged to apply. 

MILLIPORE 
Waters Chromatography 
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Nucleus more useful to our 
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