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Learn to Work Smarter ... 
Not Harder ... with 
American Chemical Society 

Short Courses 
Co~o: 

BOSTON, M CHUSETfS 
DECEMBER 1-2, 1994 

Master Essential State-of-the-Art 
Skills in These Top-Rated Courses: 
• Capillary Gas Chromatography: (Ext. 730) 

Techniques and Problem Solving 
Solve Your Day-ro-Day Analysis Problems 
Instructors: Miles Novotny and Stuart P. Cram 

•Chemical Engineering and (Ext. 731) 

Process Fundamentals for Chemists 
Solve Your Process Problems by Learning 
Fundamental Chemical Engineering 
Instructor: Richard G. Griskey 

•Interpretation of Mass Spectra (Ext. 732) 

Enhance Your Ability ro Analyze Samples 
Using Mass Spectrometry 
Instructors: 0. David Sparkman and 

J. Throck Watson 

•Statistical Analysis of Laboratory Data (Ext. 733) 

Master the Fundamentals of Laborarory 
Data 'Ireatment 
Instructors: Stanley N. Deming and 

Stephen L. Morgan 

•Technical Writing Workshop (Ext. 734) 

Improve Your Professional Writing Skills 
Instructor: Anne Eisenberg 

Receive Information 
Instantly By FAX! 
Obtain information on any of these popular 
short courses with ACS's new FAX-on-demand 
service. Simply call (800) 850-CHEM and have 
your FAX number ready. 

Then, follow the simple, step-by-step direc­
tions, entering the extension of your desired 
short course(s), which are listed to the right 
of the course. Within moments, you'll have 
complete details in hand-including course 
descriptions, dates, locations, registration forms, 
and hotel information. 

To obtain information by mail, write or call: 
American Chemical Society, 1155 Sixteenth Street, N.W., Washington, DC 20036. 

Telephone: (800) 227-5558 (TOll FREE) or (202) 872-4508 
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The Northeastern Section of the Amer i­
can Chemical Society, Inc. 

Office: Marilou Cashman, 23 Cottage St. , 
Natick, MA 01760. 1-800-872-2054 
(Voice or FAX) or (508) 653-6329. 
Any Section business may be conducted 
via the business office above. 
Washington, D.C. ACS Hotline: 
1-800-227-5558 
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Board of 
Directors 
NOTE: Board meetings are held on the 
section meeting day at 4:30 p.m. Mem­
bers are invited to attend. 

Condensed Minutes 
Meeting of May 12, 1994 
Chairman's Report: J. Kaufman asked 
for volunteers to act as tellers for the 
May election. He forwarded a request 
by the NEACT for funds to support 
summer conference participants who 
need financial help to attend. The na­
tional ACS office is asking for a formal 
renewal of funding for the James Flack 
Norris Award for Physical Organic 
Chemistry. Dr. Kaufman quoted H. 
Merrell, Assistant to the ACS Execu­
tive Director for Governance Affairs , 
that addressing minority concerns is a 
survival question for the future. 
Treasurer's Report: J. Piper presented 
the current budget status and it was 
VOTED to accept the Treasurer's 
report. 
Archivist: M. Simon reported that 
Polaroid has agreed to house the 
archives of the Section. 
Councilors: E. Hopkins stated that 
minutes of the March Council meeting 
have been sent to all Councilors and 
may be made available to anyone inter­
ested. M. Hoffman reported that 1000 
undergraduate students had partici­
pated in the spring ACS meeting, a 
record number. 

Committee Reports: 
Education: M. Hoffman announced 
that Dorothy Bagley has resigned from 
the High School Education Committee 
after long and loyal service and will be 
replaced by Steve Lantos. P. Samuel 
reported that Dr. Lansbury, the speaker 
at the Undergraduate Research Sympo­
sium, had spoken with all of the under­
graduate research student participants 
about their research. 
Esselen Award Committee: After clar­
ifying the budget question of the Esse­
len Committee, the board VOTED: 

"With regard to NESACS Board 
Meeting Minutes of March, 1994, 
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ACS TV Satellite 
Programs 
U. of Massachusetts-Dartmouth will 
participate in the presentation of the 
following ACS TV Satellite programs: 
Teaching Chemistry, 1994 -
A Materials Science Anthology 
November 7, 1994, 6:00 - 8:00 pm 
Cost: $25/person until October 16. 
After October 16, $30/person 
Elements of Your Chemistry Career 
November 10, 1994, 6:30-7:30 pm 
No charge. 

Both programs will be given at the 
UMASS Dartmouth - Library Brows­
ing Area.To register for either or both 
programs contact: 
Dr. James A. Golen 
Chemistry Department 
UMASS Dartmouth 
North Dartmouth, MA 02747 
Tel.: (508) 999-8245 <> 

paragraph 8 [of the unabridged official 
minutes], the discussion and sense of 
the Board had been based on incom­
plete information, and the Board is 
now satisfied that due procedure was 
followed by the Esselen Committee." 
Hospitality: D . Howell stated that 
more than 130 dinner reservations had 
been made for this night's dinner. 
Professional Relations: L. Rubin 
stated that the October meeting will be 
on scientific ethics, the meeting to be 
at Henderson House. 

Other Committees: 
Continuing Education: A. Viola com­
municated through Dr. Kaufman that 
29 participants had attended the highly 
successful Short Course on Organic 
Synthesis. 
Medicinal Chemistry Group: M. 
Singer announced that the September 
28 meeting at Tufts University will be 
a symposium on Combinatorial Chem­
istry, consisting of an afternoon sym­
posium at 2:30 p.m. and evening 
meeting. 
Speaker's Bureau: M. Solstad encour­
aged volunteer speakers to give their 
names to Dr. Michael Dube, the new 
head of the Speakers Bureau. 

continued on page 6 

Corporate Patrons 

DuPont Merck Pharmaceutical Co. 
Duracell, Inc. 
Hoechst Celanese Corporation 
Millipore Foundation 
Polaroid Corporation, Chemical 

Research Division 

Corporate Sponsors 

Aerodyne Research, Inc. 
AESAR/ Alfa Johnson Matthey 
Arthur D. Little, Inc. 
ATI Orion Research, Inc. 
Cambridge Isotope Labs 
Consulting Resources Corporation 
Houghton Chemical Corp. 
Organix; Inc. 
Strem Chemicals, Inc. 
Van Waters & Rogers, Inc. (VW &R) 
Zymark Corporation 

Nominations 
Gustavus John Esselen Award 

The Northeastern Section is seeking 
nominations for its Esselen Award for 
Chemistry in the Public Interest. 

The Award, consisting of a bronze 
medal and a sum of$ 5,000, recog­
nizes a chemist whose scientific work 
has contributed to the public well­
being and has thereby communicated 
positive values of the chemical profes­
sion. The significance of this work 
should have become apparent within 
five years preceding nomination and 
the Awardee shall be a living resident 
of the United States or Canada at the 
time of nomination. There is no limita­
tion to the field within chemistry: 
Thus, past awardees have worked in 
environmental chemistry, radiochem­
istry, steroid chemistry, ecological 
chemistry and biochemistry. 

Nomination deadline is November 
1, 1994. Nominations and inquires 
should be directed to Dr. Arthur S. 
Obermayer, 239 Chestnut Street, West 
Newton, MA 02165. Joint nominations 
are acceptable. The award recipient 
will be notified by February 1, 1995. <) 

Monthly Meeting 
The 764th Meeting of the Northeastern Section 
of the American Chemical Society 

Prof~ional Relations Meeting 
The Henry A. Hill Award 
Honoring 50-year Members 

Thursday, October 13, 1994 

Henderson House, Weston, MA 

5:30 

6:15 

Social Hour 

Dinner 

I• 

7:30 Evening Meeting, Dr. James Kaufman, presiding 
Presentation of the Henry A. Hill Award to William 0. Foye 
Henry A. Hill - Esther A.H. Hopkins 
Introduction of the Award Recipient - Phyllis A. Brauner 
Presentation of the Award - James A. Kaufman 
Presentation of certificates to 50-year members 

8:00 Ethical Issues in Laboratory Research 
Edward Berge, Dean of Science, Dartmouth College 

Refreshments will be served after the program. 

Dinner reservations should be made no later than October 6. Please call Marilou 
Cashman at (800) 872-2054. Reservations not cancelled at least 24 hours in 
advance must be paid. Members, $21.00; Non-members, $23 .00; Retirees, 
$12.50; Students, $8.00. THE PUBLIC IS INVITED. Anyone who needs spe­
cial services or transportation, please call Marilou Cashman a few days in 
advance so that suitable arrangements can be made. 

Next meeting: James Flack Norris Award to be presented to Samuel P. Massie 
(Prof. emer., Naval Academy, Annapolis, MD), who will give the address: 
"An Arkansas Traveler". Thursday, November JO at the Pearson Chemistry 
Building, Tufts University, Medford, MA. Reception and dinner 5:30, evening 
meeting 8:00. 

Directions to 
Henderson House 
Henderson House is located in Weston, 
MA, just north of the Weston-Welles­
ley line. 

Going West on Route 30. A little over 
a mile west of the intersection of Rte. 
128 and 30 and the Mass. Turnpike, 
take the hairpin left onto Oak Street. 
("Oak Street to Cliff Road" sign). Fol­
low the road on mile to a stop sign. 
Continue 200 yards further, take the 

first right onto Westcliff Rd. and con­
tinue up the hill to Henderson House. 
Going West on Route 9. Rght after 
Rte. 9 passes under Rte. 16 in Welles­
ley Hills take the sharp right turn onto 
Cliff Rd. just after the GULF station. 
Proceed on Cliff Rd. for about 112 
miles, just past the Wellesley/Weston 
line. Turn left onto Scotch Pine Rd. 
Bear right on the curves and follow 
the signs to Henderson House, which 
is on Westcliff Rd. on the left on top of 
the hill. <> 

Biography 
Edward Berger received a Ph.D. in 
Biology in 1969 from Syracuse Uni­
versity in the area of Genetics and 
Developmental Biology. Following 
postdoctoral work at Harvard Univer­
sity and the University of Chicago he 
accepted a faculty position in the biol­
ogy department at SUNY, Albany. In 
1975 he joined the biology faculty at 
Dartmouth, where he is currently the 
Albert Bradley Third Century Profes­
sor in the Sciences, and Dean of the 
Graduate School. In addition to his 
research on the molecular biology of 
insect hormone action, Dr. Berger car­
ries out funded research in the area of 
Ethics, focussing on ethical issues 
emerging from the Human Genome 
Project, and on scientific ethics. <) 

Abstract 
Ethical Issues in Laboratory 
Research 
Over the past ten years America's scien­
tific community has experienced grow­
ing public and federal criticism regard­
ing the integrity of the research process. 

The goal of my presentation is to 
describe some of the central issues 
constituting this concern, focussing on 
the professional responsibilities of sci­
entists regarding mentoring, publica­
tion, and the reporting of alleged 
scientific misconduct. <> 

Employment 
Assistance 
The Committee for Employment Ser­
vices will staff an information table 
during the 5:30 to 6:30 Social Hour 
at Henderson House. Information will 
be available concerning positions in 
the Northeastern and National areas. 
Services offered by the ACS Employ­
ment Clearing House, resume and 
interview preparation and career assis­
tance may be discussed with Commit­
tee counselors. <> 
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National 
Chemistry 
Week 
November 6-12, 1994 
The Northeastern Section, in cooper­
ation with the ACS Division of Edu­
cation and the UMASS Dartmouth, 
is sponsoring two satellite courses: 
Teaching Chemistry, 1994 and Ele­
ments of Your Chemistry Career on 
November 7 and November 10, respec­
tively. (See the separate announcement 
on p . 4). Additional sites may be 
added, to be announced in the Novem­
ber issue. These programs target high 
school students considering careers 
in chemistry. 

In addition, Dr. Phyllis Brauner is 
planning some exciting events: A 
debate at the State House on Recycling 
Plastics and the annual symposium at 
the Museum of Science, which will 
focus on DNA, including forensic 
applications . We will feature an event 
to attract inner city youth, to be an­
nounced later. The Third Annual 
Northeast Regional Undergraduate 
Chemistry Day will be held at Boston 
University on November 5, and the 
James Flack Norris Award Meeting, 
honoring the outstanding educator 
Prof. emer. Samuel P. Massie, formerly 
of the U.S. Naval Academy at Annapo­
lis, will be held November I 0. See 
announcement of these events else­
where in this issue. <> 

Board of Directors 
continued from page 4 

Old Business: It was VOTED to renew 
support by the Section of the National 
ACS Norris Award in Physical Organic 
Chemistry. 
New Business: The board continued 
the discus s ion of guest dinners at 
Section meetings without making a 
decision. <> 
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Third Annual ACS Northeast 
Regional Undergraduate Day 
Boston University, Metcalf Center for Science and Engineering 
590 Commonwealth Ave., Boston, MA 02215 
November 5, 1994, 9:00 a.m. 
Sponsored by the Northeastern Section of the American Chemical Society 
in Celebration of National Chemistry Week 

Welcoming and Keynote Addresses 

Workshops: Making a Career in Chemistry 
Choosing a Graduate School 
Developing Interview Skills 
Preparing a Resume 

Graduate School and Industry Fair 

There will be a $5 registration fee to cover morning coffee, lunch, and work­
shop materials. 

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

Hosted by: Department of Chemistry, Boston University 
Chemia (ACS Student Affiliates Chapter at Boston University) <> 

New NESACS 
Program for 
Undergraduates 
NESACS introduces a new program 
for undergraduate students this year 
to encourage them to attend national 
ACS meetings. Funds are available 
for grants-in-aid of $250 each to four 
students at colleges withjn the Section 
to enable them to present papers on 
their research at the Undergraduate Re­
search Poster Session within the Divi­
s ion of Chemical Education at 
the 209th National ACS Meeting in 
Anaheim, CA, April 2-7, 1995. The 
departments must, at a minimum, 
match the grant. Application forms are 
available from the departmental chairs 
and the Section office. The deadline for 
receipt of applications, which include a 
150-word abstract, a two-page descrip­
tion of the research completed and 
planned, and a letter of support from 
the research supervisor, is Friday, 
November 11; the deadline for submis­
sion of the Abstract to the ACS is 
December 1. <> 

Historical Note 
Last year James G . Hershberg con­
cluded a dozen years of research with 
the publication of his masterful biogra­
phy, James B. Conant: Harvard to 
Hiroshima and the Making of the 
Nuclear Age (Knopf, New York, 1993, 
948 pp., $35.00). At the time I had the 
naive idea of writing a book review for 
the NUCLEUS, but wisely gave up the 
idea when I began to read the scholarly 
critical reviews that appeared in a wide 
variety of publications. The four 
reviews I am most familiar with are 
readily available in all libraries: 
McGeorge Bundy, Nature 368, 365 
(March 24, 1994); Kai Bird, The 
Nation, 258, 495 (April 11, 1994); 
Carol S. Gruber, Science, 264, 989 
(May 13, 1994); and Wil Lepkowski, 
C&EN, 12 , 33-35 (July 11, 1994). 
Bundy knew Conant very well. By 
coincidence, Bird is currently writing a 
biography of Bundy! 

Of the 948 pages of Hershberg's 
book only 64 deal with Conant's early 
life and years as a chemist up to his 
becoming president of Harvard. During 

those years he was a member of the 
Northeastern Section and served as our 
Chairman in 1921. Appendices, foot­
notes, and the index occupy 174 pages. 
The footnotes are very important. 
While constantly referring to them at 
the back of the book I was reminded of 
what someone has called "the tyranny 
of footnotes". The subtitle is an accu­
rate description of its major contents 
and all reviewers agree that Hershberg 
has made a major contribution to the 
early history of the atomic age. 

This book prompts me to record a 
couple of Conant stories. There remain 
a few of us New England chemists 
who had the privilege of attending a 
luncheon at the Harvard Faculty Club 
in October 1945 at which Conant and 
Karl Compton swapped stories of their 
war years for over two hours. Tape 
recorders were not common in those 
days, a pity. 

When Conant became president of 
Harvard in 193 3 the sales of his 
organic chemistry text shot up and he 
became a drawing card at those few 
chemical functions he continued to 
attend. One such affair was an organic 
chemistry symposium at which he 
delivered a talk on the heats of hydro­
genation of ethylenic linkages . The 
interesting feature of thi s presentation 
was that he admitted that the work 
described was not his , but that of 
George Kistiakowsky whom Conant 
had lured to Harvard from Princeton a 
few years earlier. I can't exactly 
remember the lame excuse that Conant 
gave for hi s serving as George's 
mouthpiece. (George spoke excellent 
English at the time .) He obviously 
knew what to do to attrac:t a crowd. 

Edward R. Atkinson, 
Amherst, MA <> 

Support Our 
Advertisers 

ACS Short Course 
Pharmacology For Chemists 
A Two-Day Short Course Sponsored by the Northeastern Section, ACS, 
Committee on Continuing Education 

National ACS is making top-rated ACS Short Courses available to local sections 
at tuition fees greatly reduced from the normal $785. The NESACS Committee 
on Continuing Education is pleased to present this course, which has been offered 
successfully at each National ACS Meeting since 1979. 

Dates and Time: Thursday, Nov.17,1994, 8:30 a.m. - 6:00 p.m. 
and Friday, Nov. 18,1994, 8:30 a.m. - 6:00 p.m. 

Place: Snell Library, Room 90, Northeastern University, 360 Huntington Ave., 
Boston, MA 

Program Agenda: 
General Concepts and Principles of Pharmacology: definitions, survey of the 

literature; membrane models; structure of liquid water and implications to 
pharmacology; absorption and distribution of drugs; active and passive trans­
port; drug metabolism; storage, excretion and enzyme induction; receptor 
site theory; theories of drug activity; pharmacokinetics; primary drug screen­
ing; dose ranges; acute toxicity; LD50 and ED50; dose response - potency 
vs efficacy. 

Nervous System: anatomy and physiology; the reflex arc; autonomic nervous sys­
tem, autonomic physiology and pharmacology; cholinergic agonists and 
antagonists; adrenergic agonists and antagonists; analgesics and related 
agents - non-narcotic, narcotic-endorphins, narcotic-antagonists. 

Chemistry of the Mind: physiology and neurotransmitters in the central nervous 
system. 

Cardiovascular Agents - if time permits. 

Instructor: Joseph G. Cannon, Professor and Head of Medicinal Chemistry and 
Natural Products, College of Pharmacy, University of Iowa. Prof. Cannon 
is one of the highest-rated instructors in the ACS continuing education 
program. 

Pre-registration Required - Registration Fees: 
ACS Members if mailed before Oct. 31 .......... $225.00; after Oct. 31 ...... $275.00 
Non-ACS Members if mailed before Oct. 31 ... $325.00; after Oct. 31.. .. .. $375.00 
There will be a limited number of scholarships for unemployed ACS Members on a space-avai lable basis. 

Parking Fee $3.00/day University cafeterias will be available for lunches. 
For further information contact: Prof. Alfred Viola - (617) 373 2809 

Registration form for Short Course: Pharmacology for Chemists 

Mailing __________ _ 

Address 

Mail with remittance to : 
(Please make checks payable 
toNESACS) 

Affiliation: 

Telephone: 

Prof. Alfred Viola, Chair 
NESACS Committee on Cont. Ed. 
Department of Chemistry 
Northeastern University 
Boston, MA 02115 
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ACS News 
Workforce Report on the 
Nature of Retirement for 
Chemists 

· Condensed from the December 1993 
Workforce Report by Joan S. Burrelli, 
Office of Professional Services, ACS 

Early retirement incentives have been 
used widely in the U.S. chemical 
industry in the past decade as a means 
of reducing the labor force during the 
massive restructuring which has 
occurred. Consequently, there has been 
great concern about the economic and 
professional status of older chemists. 
Mergers and acquisitions of com­
panies, often accompanied by cuts in 
the workforce in an attempt to trim 
costs, have become widespread. Job 
loss increased during the recent reces­
sion. Even though the recess ion is 
'officially over' restructuring and 
downsizing continues. 

Older chemists are especially hard 
hit because they are less likely to find 

other employment than younger 
chemists who have also been termi­
nated. Current recruiting concentrates 
on seeking some new graduates, with 
very few openings for more experi­
enced workers. 

In 1993 the ACS conducted a sur­
vey of retired or retirement age mem­
bers to provide information about 
retirement and terminations. 

Specific answers were sought on: 
• the extent to which retirement is vol­

untary or involuntary 
• adequacy of pensions-are member 

financially hurt by early retirement or 
multiple terminations? 

•post-retirement employment op­
tions-are early retirees who wish to 
continue working able to get another 
job in chemistry? 

Surveys were sent in March 1993 to 
5,083 members who were either in re­
tired dues status or between ages of 55 
and 70. By May 68% had responded. 

The survey found that the restruc­
turing and downsizing have adversely 
affected some older members, but most 
members in the 55-70 age range are 
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either employed or voluntarily retired. 
Restructuring has bypassed most 

members employed in government or 
in colleges and universities. Currently, 
some government agencies are offering 
early retirement options and some uni­
versities have done so, but most of the 
older chemists among this group retire 
voluntarily and are happy with their 
retirement. Of those formerly or now 
in industry, only about half are cur­
rently or formerly retired, and less than 
half of these were offered an early 
retirement package. 

As a summary, between 7 Ho 93% 
stated that the timing of retirement was 
at the right time; between 48-62% 
expressed themselves as being very 
satisfied with retirement, about a third 
were moderately satisfied, with 
between 2-9 % being dissatisfied; 
between 58 to 78% considered their 
pension adequate, with the lower figure 
being in industry, and between 
13-35% stating that the pension was 
less than adequate. A small percentage 
considered their pension more than 
adequate (4-10%). In terms of percent­
age of salary, the figures followed a 
broad gaussian curve with the peak 
being between 50% -74% of salary. 
For those under age 65, the predomi­
nant model appeared to be jointly paid 
health insurance between the retiree 
and former employer, with this being 
virtually the only option for former 
government employees. 

The average age at the time of 
retirement for industrial employees 
was 60, for government employees was 
59, for academic employees 62. 

The report gives details of the pen­
sion plans, pensions as percent of final 
salary, availability of pre-retirement 
counseling and post-retirement or post­
termination employment. To quote the 
Conclusion: 

"Some older members, especially 
those formerly employed in industry who 
were offered early retirement packages or 
were terminated have been negatively 
affected by the poor economy of the last 
few years. Most members in the 55- 70 age 
range, however, are either currently 
employed or voluntarily and happily 
retired, especially those who were 
employed in government or in colleges or 
universities. About 40% of the retirees who 

. ·. . . _;·,_ c.-:-c ·-~::~ ··. '·r'!·-.: -<\ 
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Book Review were formerly employed in industry were 
offered an early retirement package. They 
are much less happy with retirement than 
those who retired voluntarily, although 
their benefits are, for the most part, the 
same. Older members who were terminated 
by their employers (about 8% of the 
respondents) had much less notice of their 
impending job loss than did early retirees 
and are faced with high unemployment 
and, for many, a lack of health insurance. 
Many, though, have now found new 
employment. Most of the respondents who 
were terminated, about one-fourth of mem­
bers who formerly retired from industry or 
government and about 13% of those who 
retired from academe, are now working. 
Most are employed in smaller firms or col­
leges, most got their current job through 
personal contacts, and most found their job 
within six months." 

American Chemists and Chemical Engineers, Vol. 2 
Wyndham D. Miles and Robert E Gould editors 
Gould Books, Guilford, CT, 1994, 365 pp, ISBN 0-9640255-0-7, $23.00 postpaid 

Copies of the Worliforce Report or 
of the full parent report "The Eco­
nomic and Professional Status of 
Retired Chemists" are available free of 
charge from the ACS Office of Profes­
sional Services, Corinne A. Marasco, 
Editor. 1155 Sixteenth St., NW, Wash­
ington, DC 20036. <> 

by Edward R. Atkinson 

Volume 1 of this series, edited by 
Wyndham Miles, was published by the 
ACS in 1976 as one of the ACS Cen­
tennial activities. It was reviewed in 
these pages as a Historical Note (The 
NUCLEUS, 55, No. 1, 10 , October 
1976); copies of the review are avail­
able on request to Edward R. Atkinson. 
Copies of Volume 1 are still available 
from the ACS Books Department. 

Now Wyndham Miles has been 
joined as co-editor by Robert Gould, 
formerl y managing editor of C&EN 
and head of the ACS Books Depart­
ment. They and 40 contributors have 
produced 269 biographical sketches 
similar in style and length to the 571 
sketches in Volume 1. Of the sketches 
in the present volume Miles has writ-

ten 98 and Gould 24. The sketches in 
Volume 2 include not only persons 
who have died during the 18 year inter­
val since Volume 1, but also many per­
sons whose sketches were not available 
when Volume 1 went to press. There 
remain to be written sketches for 
dozens of prominent American 
chemists and chemical engineers and 
we hope that they can all be included 
in a projected Volume 3. Gould Books 
elected to publish the current volume 
when a fee fo r the ACS imprimatur 
seemed excessive. 

All sketches include references to 
works where more detailed information 
may be fou nd . Cross references to 
sketches in both volumes are common. 
Volume 2 includes a 66-page index 
which increases the archival value of 

continued on page IO 

An Idle Pump Can Be Costly. 
We can have that 'idle' pump back in 
working condition quickly, and at far 
less than the cost of a new one. 
We'll pick-up your pump free-of­
charge*, re-build it using man­
ufacturer's original 
replacement parts, and give 
you a 90-day warranty on 
parts and labor. 

We service all makes 
of vacuum pumps 
including such names 
as: Sargent-Welch, 
Precision, Cenco, 
Kinney, Alcatel, Stokes, 
Leybold-Heraeus, plus Turbo 
Molecular Pumps by Sargent-Welch. 

. We maintain a variety of rebuilt 
pumps, pump fluids & vacuum 
. components-in stock-ready 

for-immediate delivery. Call or 
fax us today for more infor­

mation at 508-667-2393 
fax 508-671-0014. 

*Free pickup within a 
50 mile radius of 

Billerica. 

MASS•VAC Inc. 

247 Rangeway Road, P.0.Box 359 
N. Billerica, MA 01862 
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Health and Safety on My Mind 
by M.A. Solstad 

A Swift Kick Into Safety 
I' ve just been visiting a small college 
chemistry department. Their facilities 
are not what they knew they should be; 
they wanted me to tell them in writing 
what they really knew, but couldn't 
quite get a handle on. In other words, 
to kick them in the rear, along with the 
people holding the purse strings. Peo­
ple concerned with safety are often 
view ed as a pain by those who are 
doing "more important things." If that 
is the case with your laboratory, these 
reminders will help: 
• Check your 4 A's of Safety: 

ATTITUDE Without this all else is 
useless. 

AWARENESS Get your information 
straight. Look around. 

AUTOMATIC Safer way to work 
should be automatic. 

AUTHORITY To lead and to disci-
pline. 

• Update your chemical inventory 
• Organize you MSDS 's 
• Does your chemical storage make 

chemical sense. Avoid proximity of 
reactives or incompatibles. Forget 
the alphabet for chemical storage 
organization. Keep corrosives and 
liquids on lower shelves. Keep trays 
under bottles as spill control. 

• Have your hoods had their semi­
annual checkup? Have face velocity 
checked: Between 60 fpm min. and 
150 fpm. Are they free of stored 
items? 

Demonstrations 
as a Teaching Tool in 
Chemistry: Pro and Con 

One day Conference at Worcester 
Polytechnic Institute, Salisbury Labo­
ratories (Free parking). 

Saturday, October 15, 1994, 9--5. 

JO The Nucleus October 1994 

• Do students know how to work with 
a fume hood? more than 5" back 
from the face of hood; sash lowered 
to marked optimum height; extra 
junk kept out of hood and away 
from slots; avoid extra activity and 
traffic in front of hoods; keep head 
out of hood, except during setup. 

• Are you firm about safety goggles in 
the lab? (Where there is no splash 
hazard, safety glasses might be per­
mitted). Are sandals, long loose hair, 
bangl~s forbidden in laboratory 
work? 

• Do you have an emergency plan in 
place? Including: 
Evacuation route; assembly point 
Gas, electricity shut-off. 
Whom to notify in building, Fire 

department, government, DEP, 
EPA, etc. 

Is a list of emergency numbers near 
each phone? 

Where are spill kits; fire 
extinguishers? 

• Do you have a chemical hygiene 
plan? If not, get busy. Is it up-to­
date? 
Can you comply with your CHP? 
If you comply, would your chemists 

be safe? 
• Have you checked your safety show­

ers and eye washes? Have a sched­
ule. Flush eye washes daily. 

• Is a strict labeling policy in effect. Is 
every solution named, initialed and 
dated? 0 

Conducted by: Paul Kelter (Dept. of 
Chemistry, U. of Nebraska, Lincoln 
NB) and Ron Perkins (Chairman-Elect, 
Divis. of Chem. Education, ACS and 
Greenwich High School, Greenwich, 
en 
Registration: $10; Lunch available for 
$7. For details contact the Department 
of Chemistry, Worcester Polytechnic 
Institute, 100 Institute Rd., Worcester, 
MA 01609-2280. 0 

Book Review 
continued from page 9 

the work. Of the persons included in 
Volume 2, 37 were born before 1800 
and · 10 became college presidents. The 
authors of the individual sketches gen­
erally include frank personal comments 
of a type not found in formal biography. 
Consider, for example, the Miles sketch 
of James Henry Salisbury (1823-1905) 
whose name was passed on to later gen­
era ti on s in "Salisbury Steak", the 
restaurant name for a hamburger patty 
(before McDonald's) but who di'd the 
reputation of chemists a favor. 

There are few errors in the work. 
Your reviewer was responsible for the 
incorrect statement that George Shan­
non Forbes taught at Northeastern Uni­
versity for 18 years after his retirement 
from Harvard. The Northeastern Fac­
ulty assures me that Forbes taught 
there for only about 5 years. 

Of the 269 sketches in the current 
volume 61 are about men and women 
who clearly spent significant portions 
of their professional lives in New Eng­
land. There are many others who were 
born or educated here before striking 
out for the hinterland west of the Hud­
son River. In my opinion, chemistry 
libraries in both academic and indus­
trial settings should own these books 
so as not to deprive their clientele of 
stimulating moments in chemistry and 
chemical engineering. For personal use 
I see an analogy with those devout 
souls who are said to read a chapter of 
Holy Writ before retiring each night. 
Read one of these sketches each day 
and I guarantee pleasant dreams. 

The 61 biographies of New Eng­
landers mentioned above include: 
C.W. Andrews; W.O. Atwater; H.W. Atwater; W.H. 
Bassett; Katherine Blunt; W.C. Bowen; W.S. Brown; 
G.J. Brush; Henry Carmichael; J.S. Chamberlain; L.F. 
Clark; J.L. Comstock; J.B. Conant ; J.R. Cotting; 
Bradley Dewey;W.P. Dexter; Asa Ellis, Jr.; Ebenezer 
Emmons; L.F. Fieser; G.S. Forbes; Martin Gay; S.F. 
Green; D.A. Hahn; Benjamin Hale; Frederick Hall; E.P. 
Harris; A.A. Hayes ; H.A. Hill; T.B. Hill ; W.N. Hill; 
H.A. Iddles; John Johnston; F.G. Keyes; E.P. Kohler; 
J.B. Lindsey; N,S, Manross; J.M. Merrick , Jr.; H.A. 
Michael ; J.A. Nash; L.C. Newell ; J.R. Nichols; W.R. 
Nichols ; G.S. Olds; S.F. Peckham; C.H. Peirce; John 
Peirce; E.D. Peters ; M.A. Phelps ; A.L. Porter; J.A. 
Porter; T.R. Pynchon; F.C. Robinson; S.P. Sharples, 
C.U. Shepard, Sr.; M.S. Sherrill ; E.P. Stevenson; J.E. 
Teschermacher; W.H. Walker; C.M. Warren; R.P. 
Williams; R.B. Woodward. 0 

Phosphate - The Earthy Industry 
by James V. Thompson 1 

Phosphate is very important in our per­
sonal life, inasmuch as it is contained in 
our bones. The fertilizer industry assay 
BPL, meaning Bone Phosphate of Lime 
or CaJ(P04) 2 has its history in the phos­
phate content of bones. At one time 
bones were the major source of phos­
phate for fertilizer. While the use of 
phosphate containing natural materials, 
such as bones, fish, dung and guano, 
goes back into great antiquity, having 
been mentioned by writers in 200 B.C., 
the nature of the phosphorus content was 
not understood. It was Palissy in 1550 
A.D. who first suggested that the fertil­
izer value of dung came from the soluble 
salts that it contained. 

Brand, a German chemist, is cred­
ited with discovery of phosphorus in 
1669. In his search for the philosopher's 
stone he evaporated large quantities of 
urine. (One would hope that he had an 
adequate fume hood!)2 He is said to have 
obtained a substance that was luminous 
in the dark and he named it phosphorus 
(ed. in Greek, light bearer). Gahn, a 
Swedish chemist, in 1769 seems to have 
been the first to discover that human and 
animal bones contain phosphorus. In 
1775 Scheele published a description of 
a method to prepare elemental phospho­
rus from bones, employing charcoal as a 
reductant in the absence of air. Bones 
became the principal raw material for 
phosphates by the mid-nineteenth cen­
tury. They were in such demand that the 
battlefields of Europe were dug up for 
their human and animal remains. 

The basic process for conversion of 
bones to fertilizer was to calcine them to 
get rid of organic matter, and treat the 
calcine with sulfuric acid (a British 
patent in 1842). The product was what is 
today called normal superphosphate, a 
mixture of anhydrite (CaS04) and mono 
calcium phosphate, CaH4(P04)i. 

Alchemist Brand discovering phosf fwrus after 
the big 1669 boil-down . · "q,i 

By the mid-nineteenth century it 
was becoming obvious that there were 
limits to the supply of bones and that 
some other source of phosphate must be 
developed. In 1867 phosphate rock in the 
U.S. was first mined in South Carolina. 
The Florida "Land Pebble" deposits in 
the Bartow area were first mined in 
1888, Tennessee mining started in 1894, 
and in the Western States in 1906. In 
1965 one mine in North Carolina was 
brought into production by what was 
then Texas Gulf Sulfur Company. 

Mineral Raw Materials 
Phosphate ores are found in many 

paits of the world. The United States has 
the highest production, followed by 
Morocco and Western Sahara. Phosphate 
ore or concentrates have a value of about 
$23/mt at an average grade of about 32% 
P205. 

In the Florida and Tennessee phos­
phate fields, while ore is still in the 
ground and progressing through the 
washer or concentrator, the analysis is 
kept in "Bone Phosphate of Lime" or 
"BPL" [Ca3(P04) 2]. In the west, mean­
ing Utah, Wyoming, Idaho, and Mon­
tana, ore grades and mill products are 
reported in P20 5(P20 5x2.18=BPL). 
Phosphate rock or concentrates, also 
called "rock" in the trade, when con­
verted to fertilizer products, are assayed 
in terms of P20 5 content. 

'Reprinted by permission from the February 1989 VORTEX of the California Section. A biography 
of J. V. Thompson is in the September 1993 NUCLEUS, p. 15 

2(ed.) According to H. Remy's Treatise on Inorganic Chemistry, this was done in the absence of air. 
I can second the aside about a fume hoot/.: As a graduate student I was once given the task of ana­
lyzing a 24 hour sample of urine f or lead, which required evaporation to dryness. While doing that 
without the benefit offorced-draftfumehoods, then unavailable to me, I managed to drive everyone 
out of the Chemistry Building during that weekend! 

Types of Phosphate Deposits 
There are two genera l types of 

deposits in the United States and 
the world. These are igneous deposits 
containing the mineral apatite, and 
sedimentary deposits of marine ori­
gin containing phosphate pellets or 
oolites. The formula for ap atite is 
3Ca3(P04)i-CaF2• The phosphate in sedi­
mentary deposits has about the same for­
mula. There is no phosphate produced 
from apatite in the U.S . at this time. The 
sedimentary deposits range from the 
semi hard rock types in the West and 
Tennessee to the poorly consolidated and 
geologically younger deposits of Florida 
and North Carolina. 

The age of the deposits ranges from 
Ordovician in Tennessee (350 million 
years ago) to Permian in the West (200 
million years ago) to Miocene in Florida 
and North Carolina (25 million years 
ago). 

Most Western ore requires ve ry 
little concentration and after calcining to 
remove organics goes directly into fertil­
izer manufacture. The unconsolidated 
ores of Florida and North Carolina all 
require concentration before conversion 
to fertilizer products. 

Summary of Florida Phosphate 
Industry 

By far the greatest producti on 
comes from Florida and in 1986 the state 
accounted for about 84% of the total 
U.S. production. The Florida mines are 
open cast or "strip" mines. The mining 
areas are flat and in places poorl y 
drained. There is a sandy overburden 
that will average 15 to 25 feet thick and 
under this is the "matrix" made up of 
"slimes" of about 5 microns in size, sil­
ica sand-mostly <1.0 mm- and phos­
phate pebbles ranging from a few 
coarser than 6 mm down to 50 microns 
and smaller. Matrix is 10 to 30 feet thick, 
and has a grade of 6 to 15 % BPL, but 
there are wide variations in grades of 
deposits. 

In most Florida operat ions both 
mining and stripping is accompli shed 
with dragline excavators. This ore is 
slurried with water and pumped to the 

continued on page 12 
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Phosphate 
continued from page I I 

washer or concentrator which may be 
one to two miles away. In the early days 
of phosphate production in Florida the 
treatment plant was called "the washer" 
and, indeed, that's all it did. The matrix 
was scrubbed in a log washer and 
passed over a vibrating or rotating trom­
mel screen with an opening of 1.0 mm 
to 3.0 mm. The oversize was the "peb­
ble" phosphate with a grade of 72 to 80 
BPL and it was the only product. The 
screen undersize contained much usable 
phosphate. 

In 1925 a froth flotation process was 
developed to concentrate the finer frac­
tions. In this process the solids are 
treated with reagents that selectively coat 
the phosphate and not the silica sand. 
The reagents, mostly fatty acids and 
diesel oil, cause the phosphate particles 
to adhere to an air bubble which lifts or 
"floats" the phosphate to the surface of a 
flotation machine, leaving the silica 
behind ("tailings"). Before reagentizing, 
the slimes must be removed because 
they would consume too much reagent 
due to their vast surface area ("slimes" 
are hard to define; in general they are 
hydrated clay minerals finer than 400 
mesh). Phosphate operations in Florida 
produce two waste products. These are 
the slime tailings, which still contain 
much phosphate and will assay as high 
as 30 BPL, and the silica floatation tail­
ings. The silica tailings are not much of a 
problem, but slimes are forever. They 
can seldom be thickened to over 10 to 
12% solids and after standing for years 
in a pond they may not exceed 20 to 25% 
solids. Admixing with stripping overbur­
den and storing them in worked out areas 
is one solution (of sorts). A young engi­
neer can go to retirement working on this 
problem. 

Tennessee Phosphate Rock 
The deposits are contained in lime­

stone. Weathering has removed the lime­
stone over long periods of time by action 
of surface and ground waters. The 
remaining material is phosphate oolites, 
clay and iron oxides. Tennessee rock at 
50 to 60 BPL goes into electric furnace 
production of elemental phosphorus. 

Western Phosphate Rock 
Most western phosphate ores are 
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A Bucyrus-Erie walking dragline used in the 
Florida phosphate mines 

hard ro<;~;compared to the more placer 
like deposits of Florida, Tennessee and 
North Carolina. The deposits are located 
in Wyoming, Idaho, Utah and Montana. 
The reserves amount to billions of tons. 
The deposits are sedimentary of marine 
origin but the geology is too complex for 
a general discussion. 

Utilization of Phosphate Rock 
Where phosphate rock is to be 

acidulated with sulfuric acid the iron and 
alumina content is important. The "I and 
A" content (the term used in the trade) 
should not exceed 2.5 to 4% combined. 
Iron and alumina remove phosphate 
from the "available" P20 5 assay of fertil­
izers. Also, the weight ratio of CaO to 
P20 5 should not exceed about 1.6 to 1.0 
or else the cost of sulfuric acid may 
become prohibitive. Inasmuch as most 
phosphate is deposited in sea water it 
may contain chlorides. Chloride cannot 
exceed about 0.13% or severe corrosion 
may take place in the fertilizer plant. 
MgO can be a problem in wet phospho­
ric acid plants because, as the acid is 
concentrated, the MgS04 concentrates. 
No more than 0.25% MgO is desirable. 
All phosphate contains fluorine. The 
content differs from place to place, but a 
P20 5 IF ratio of less than 8: l might cause 
problems with processing. Some phos­
phate, particularly in the west, has a high 
organic content and this can cause dis­
colored phosphoric acid in wet acid 

. plants and uncontrolled foaming in the 
agitators. 

Normal Superphosphate 
This is the oldest of the phosphate 

fertilizers and it goes back to 1842 when 
sulfuric acid was mixed with calcined 
bones. In this process sulfuric acid is 
added to phosphate of 72 BPL or better 
to produce a mass that is allowed to 

"cure" in a machine called a "den". Over 
the years there have been many patented 
dens but the purpose of all of them is the 
efficient and controlled production of 
normal superphosphate. The chemistry 
can be expressed as: 
[Ca3(P04hh·CaF2 + 7H2S04 + HzO = 
[Ca3(P04)2]J-H20 + 7CaS04 + 2HF 
The product is monocalcium phosphate 
but the one molecule of water is removed 
at 120°C. The calcium sulfate is present 
as anhydrite. The HF will react with sil­
ica which is always present and forms 
H2SiF6• Almost everything that goes into 
the\ process remains in the product 
except some C02 from carbonates, water 
vapor and some evolved fluorine com­
pounds. The product in terms of P20 5 is 
only as good as the raw material. A 21 % 
P20 5 product is considered good. Nor­
mal superphosphate plants have low cap­
ital cost compared to other phosphate 
fertilizer plants. 

Wet Phosphoric Acid 
It is called wet because it is made 

from phosphate rock and sulfuric acid 
rather than burning elemental phospho­
rus to P20 5 and adding water. Lower 
grades of phosphate rock can be used for 
wet phosphoric acid provided the 
" I&A", MgO, excess carbonate and 
organics are satisfactory. Grades as low 
as 68% BPL (30% P20 5) can be used if 
the contaminant is mostly silica. Western 
phosphate is calcined to remove organics 
before use in phosphoric acid plants. The 
organics provide part of the calcining 
fuel. Of course, wet phosphoric acid is 
contaminated with all of the soluble 
material in the ore. 

The chemistry may be complex but 
the following equation would seem to 
express the overall reaction: 
[Ca3(P04)z]J-CaF2 + 10H2S04 + 20H20 
= 10CaS04·2H20 + 6H3P04 + 2HF 
The process is operated in a manner 
designed to produce gypsum for reasons 
of filtration efficiency and recovery. 
Phosphate rock is fine ground and added 
to strong sulfuric acid. The phosphoric 
acid produced is about 62% H3P04 
which is evaporated to about 75%. In 
recent years "super" phosphoric acid has 
been made containing over 100% 
because of P20 5 being dissolved in the 
strong acid. It is a thick viscous liquid. 
Byproduct uranium, vanadium and fluo­
rine compounds are recovered fro m 

some plants. The waste gypsum pro­
duced is a big environmental problem. 
Attempts have been made to use the gyp­
sum but there is a market for only a small 
quantity and the piles grow higher every 
year. 

Triple Superphosphate 
Normal superphosphate is low 

grade (ca. 21 % P20 5) because it contains 
the anhydrite (CaS04) that was present 
in its manufacture. In the manufacture of 
triple superphosphate, wet phosphoric 
acid (or furnace grade acid) is added to 
high grade phosphate rock. The com­
pound monocalcium phosphate is the 
same in triple superphosphate as in nor­
mal superphosphate but there is no con­
taminating anhydrite . The chemistry 
may be as follows: 
[Ca3(P04)zh·CaF2 + 14H3P04 + 10H20 
= 10CaHi P04)z·H20 + 2HF 
The HF reacts with silica in the rock to 
produce H2SiF6 and this is at times 
recovered as a byproduct. Electric fur­
nace acid can be used and more will be 
said about this later. 

The best of triple superphosphate 
will assay about 48% total P 20 5 and 46% 
available P20 5, but much enters the mar­
ket at 43 to 44% available, particularly in 
the West where lower grade rock may 
have to be used for mixing with phos­
phoric acid. 

Triple superphosphate has all but 
replaced normal superphosphate. In the 
past, particularly in the Southeast, there 
were many small local compounders of 
normal superphosphate who bought rock 
and sulfuric acid and made the low grade 
product in a small den plant. These are 
being replaced by larger triple super 
plants that are part of a complete fertil­
izer complex. 

Diammonium Phosphate 
Diammonium Phosphate, or 

"DAP", as it is often called in the trade, 
is simple to make and, of course, com­
bines two fertilizer compounds in a sin­
gle salt. Anhydrous ammonia and 
phosphoric acid are reacted to make the 
product. Either electric furnace phospho­
rus acid or wet acid made from phos­
phate rock can be used and byproduct 
ammonia from coke ovens or synthetic 
ammonia can be used. 

The overall equation is: 
H3P04 + 2NH40H = (NH4)zHP0 4 + 
2H20 

Ore face adjacent to haulage road near Vernal, 
UT. The top 60% is waste. 

A sludge of DAP crystals is fed to a dry­
ing, sizing and granulating system. 

Elemental Phosphorus rwq_,.., 
Elemental phosphorus can Be made 

in a blast furnace or an electric furnace. 
No phosphorus is made by blast furnace 
in the U.S. at this time. In simple terms, 
the following is the equation for both 
blast and electric furnaces: 
Ca3(P0 4)2 + 3Si02 + SC = 3CaSi0 3 + P2 
+SCO 
Note that silica is required to slag the 
CaO content. It is from the fluid slag that 
the P2 is evolved as a vapor mixed with 
CO. 

The feed must be either lump rock 
or agglomerated fines. Inasmuch as sil­
ica is required there would be no point in 
taking it out of the phosphate rock only 
to add it back to the furnace charge. For 
this reason electric furnace rock is only 
about 24% P20 5 where the rock contains 
natural silica, as is the case with most 
phosphate rock of this grade. Furnace 
feed rock must have the proper "slagging 
ratio" of CaO and Si02. Iron in the ore 
takes up phosphorus to form ferrophos­
phorus which has metallurgical uses and 
can also be treated for its vanadium con­
tent. Furnaces are stationary, nontilting 
units as large as 60,000 KVA. Recovery 
of phosphorus in the feed is about 92% 
and the power required is about 13,000 
kwh per ton of phosphorus. The electric 
furnace industry is energy intensive and 
has migrated to sources of cheap power, 
such as Niagara Falls, the TVA area and 
the area served by the Bonneville Power 
Administration. 

Most elemental phosphorus goes 
into phosphoric acid of high purity com­
pared to wet acid. Sodium and other 
phosphates are made from this acid as 
well as detergents which now have a bad 

name with the environmental people. 
The electric furnace people in the West, 
with their newer and very large furnaces 
often have a surplus capacity and at 
times are accused of "dumping" cheap 
acid on the ferti lizer market. This has 
been in the past a big political hassle 
between the electric furnace people and 
the wet acid producers. The wet acid 
manufacturers claim that the furnace 
acid is made with cheap public power 
and dumped on the market to their disad­
vantage. The energy crunch stopped this 
argument. 

End Uses and the Mixed Goods 
House 

The products discussed herein, nor­
mal and triple superphosphate, diammo­
nium phosphate, wet acid and electric 
furnace acid seldom get to the small con­
sumer in these forms. A few large corpo­
rate farms might buy these products in 
carload quantities but most small farm­
ers and home gardeners buy by the sack 
- and for the most part from the "mixed 
goods house". 

The sack at the local nursery has 
three numbers printed on it in bold let­
ters, such as 8-10-8. These tell the NPK 
content of the sack. N is for nitrogen (the 
only honest analysis), Pis for "phospho­
ric acid" of which there is none, 
expressed as P20 5, of which there is 
none as such, and K is for potash, 
expressed as K20 , of which there is none 
as such. These analytical terms are 
ground into state laws and can never be 
changed. 

In addition to the products of the 
phosphate, potash and nitrogen industry 
the mixed goods house may use a few 
other weird compounds. Things like 
peanut shells, cottonseed hulls , dried 
blood, steamed bone meal , sewage 
sludge, coco meal, guano, manure of all 
kinds, whale guano (thi s one must be 
difficult to harvest) and fish meal. A sack 
of 8-4-4 retails in the San Francisco area 
for $9.98 per 25 pounds. It is marked 
"organic based" which means that some, 
if not all, of the nitrogen comes from 
some of the crud listed above. Technical 
people in the fertilizer industry have for 
years sworn that there is no difference 
between "organic" nitrogen and ammo­
nia or urea. The sack price works out to 
about $800 per short ton and surely half 
of it is inert. 0 

The Nucleus October 1994 I 3 



L-~_SE_R_V_IC_E_S~__,I ~I ~~SE_R_V_IC_E_S~~I ~I ~~SE_R_V_IC_E_S~~ 

MATERIALS ID 
Surface Analysis 

BIOMATERIALS 
'ELECTRONIC MATERIALS 

Adhesion Coatings Corrosion 
Electronics Paint Plastics 
Forensics Metals Oils 
Lubricants 

FAILURE ANALYSIS 

SEM Auger ESCA 
Friction/Wear Profilometry 
DCA Contact Angles 
Custom Surface Tension 
MicroFTIR CUSTOM 
ASTM -- MILSTDs -- GLP 

SURFACES RESEARCH 
8330 Melrose Dr. Lenexa KS 66214 

800·328·8221 FAX 913·541·0748 

Technology Exchange Corporation 
A Scientific eomputer Application• Company 

One Main Street, Whlttenv//le MA ~1588 

Phone (508) 234 -6655 FAX (508) 234-6859 

Doing Organic Analysis? 
Talk to us about Demeter, our Organics Data 
Collection Package . Demeter collects and vali­
dates data. It supports E PA C ontract Laboratory 
Program Statements of Work and similar re­
portmg formats such as SW846. Hard-copy and 
diskette submittables are supported . 

r 

.... 

14 

For further lnlormaUon (508) 234-6666 
TxC 

A ScklnUflc Computer AppllcaUona Company 

• • micron inc. 
ANALYTICAL 

SERVICES 

3815 LANCASTER PIKE 
WILMINGTON DE. 19805 

302-998-1184 

""' 

"""" 
The Nucleus October 1994 

Polymer 
Standards Catalog 

~ERICAN · ;~-L.YMER 
STANDARDS CORPORATION 

P. 0 . Box 901 , Mentor, Ohio 44061 · 0901 
Phone: 216-255-221 1 Fax : 216·255·8397 

LAIO'-ATO,.l f. S. IN C 

Custum 
Synthesis 

Lab Scale Synthesis 
of Organic and 

Organometallic Compounds 

Call for a confidential quotation 
112 Parker Street 

Newburyport, MA 01950 
Tel: 508-463-8685 Fax: 508-462-3048 

.5AJJ 
Quality Custom Synthesis 

Organic chemicals, biochemicals 

You challenge our chemists -

We challenge any body's price 

SA TT Corporation 
P.O. Box 8S4, Woodbury, NJ 08098 

Tel: (8011) 384-8822 
Fax: (609) 384-8835 

I POLYMER 
PROBLEMS? 

Complete Polymer Deformulation 
Good vs. Bad Comparison 

• DSC, TGA, IA , UV-Vis, GC, HPLC, NMR 
GPC/SEC Molecular Weights and MWD 
Additive Package Analys is 

4 Miii Street 
Bellingham, MA 

02109 

• 

--'="l=-=~ 

(508) 966-1301 HPLC lpeci.llala 

i DESERT 
• ANALYTICS 

LABORATORY 

-+- CHNOSP Halogens 
-+- Metals by AA 
-+- Ion Chromatography 
-+- Trace Analysis 
-+- Coal/Petroleum 

Fast, Reliable Service 

No Charge for Phone/Fax Results 

P.O. Box 41838 
Tucson , AZ 85717 
Fax 602-623-9218 

245 S. Plumer, #24 
Tucson AZ 85719 

Phone 602-623-3381 

Analysis For The Chemical Elements 

• Spectroscopy PLASTICS ANALYSIS 
CHEMICAL/MECHANICAL 

• Chromatography 

lli • Thermal Analysis 444 W. County Rd. D 

• Permeation Data St. Paul, MN 55112 
(612) 631-9412 

• Physical Testing FAX (612) 631-8405 

• Deformation 
NEW CAPABILITIES 

• ASTM Injection Molding with Testing 
Please send for • Dynamic Mechanical Properties 

capabilities 

PRODUCTS I L--1 _C_O_N_S_U_LT_A_N_TS_~I ~' _ C_O_N_S_U_LT_A_N __ TS~~ 
L-------------~ 

ChemNameStru 1.2 
InnonUve chemical strw:ture drawing program 

O NameXpert module converts IUP AC chemical 
names to high quality molecular structures 

O A wide 11111&e of drawing tools 0 Text editing tools 
O Runs on PCs wider MS Windows 3.1 

~ ~~ 
HiN~\ 

l-acetyl-6-aminoindole --- Qig 
Special OITer $199 + shippin& SS 

Chemlnnovation Software (619)566-2846 
8190EMiraMesaBlvd , Suite 428, San D iego, CA 92126 

PROTECT 
Your Expensive Lab Work with Research 

and Development Record Books 
STOCK RECORD BOOKS 

8500 - Fifty pages and fifty duplicates. 
1 /4 inch sqs. on right pages. 

8100P - 100-1/4 inch sqs. on right pages. 
100-1 O sqs. per inch on left pages. 

B200P - 208 1 /4 inch sqs. on right and left pages. 
8200PH - 208 horizontally lined right and left pages. 
Books have instruction and TOC's. Page size is 11 x 81/2. 
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 

LABORATORY 
EQUIPMENT 

Bought. Sold. Exchanged 

October Special 
Stereoscoptic Microscopes 

Cycloptic & Zoom types 
"Boom" stands available 

Ask for our latest equipment listing 

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

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

NMR ANALYSIS 
POLYMERS • ZEOLITES • CHEMICALS 

• GLP/GMP COMPLIANCE • 
SPECTRAL DATA SERVICES, INC. 

818 Pioneer• Champaign, IL 61820 
(217) 352-7084 •FAX (217) 352-9748 

Support Our Advertisers 

Elemental Analysis 

Accuracy, Precision , 
Turnaround, and Value 

C, H, N, S, X-Reported in 24 hours 

Inorganic and Trace Analysis 
AA, GFAA, ICP, IC, HPLC 

Pharmaceutical Support 
Method Developm.~nt, Validation, and Performance 

Compendia! Analyses, Dissolution Studies 
Semi-preparative LC Isolations (mg to gm scale) 

Chromatographic Analyses (HPLC, GC) 

Please call to discuss the details of your next project 
(908) 534-4445 

QUANTITATIVE TECHNOLOGIES INC. 

P.O. Box 470, Rt. 22E, Salem Industrial Pk, #5 
Whitehouse, New Jersey 08888 

RECRUITING ? 
The NUCLEUS readership base 
is New England's largest source 
for chemical industry personnel. 

The Nucleus reaches more than 
10,000 readers each month. 
These readers are in the follow­
ing areas of activity: 

Industry Management & R&D 67% 
Academe Faculty & Admin 14% 
Students Grad & post-docs 10% 
Consulting & Clin ical Labs 5% 
Government 4% 

One company that recruited through 
The Nucleus said: We received more 
qualified resumes from our ad in The 
Nucleus than we did from our 
newspaper ad. 
Call Nancy Bedell for more info: 

(617) 837·0424 

Index of Advertisers 
Am. Chemical Society .. .... ... .. .... ..... . 2 

Am. Chemical Society ... .... ... .. ...... . 15 

Am. Instrument Exchange .... .. .. .. .. . 15 

Am. Polymer Standards Corp .. ... .. . 14 

Betec Laboratory .. .. ......... ..... .... .. .. . 14 

Chemlnnovation Software ........ .. ... 15 

Galbraith Laboratories ... ..... .... .... ..... 8 

Mass-Vac ........... ...... ......... ... ... .. .... .... 9 

Micron ...... ....... .. .. ... ... .. ..... .. ....... ... .. . 14 

Oryza Laboratories .... ...... .. .... .. ... ... 14 

Quantitative Technologies, Inc ...... 15 

SATT Corp .... ....... ... ... .... ....... .. ... .. .. 14 

Scientific Bindery .. ........... .. ........... 15 

Spectral Data Services, Inc ..... .... ... 15 

Surfaces Research & Apps, Inc ... .. 14 

Technology Exchange Corp ...... .. .. 14 
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Calendar 
For additional information, call: 
Boston College - (617) 552-8077 
Boston University - (617) 353-2537 
Brandeis University -(617) 736-2500 
Clark University- (508) 793-7116 
Dartmouth College - (603) 646-2501 
Harvard University - (617) 495-5333 
MIT- (617) 253-4080 
St. Anselm College-(603) 641-7148 
Northeastern University -(617) 373-2822 
Tufts University (Chemistry, Medford 

Campus)- (617) 627-3441 
Tufts University (Chemical Eng., Medford 

Campus) - ( 617) 627-3900 
Tufts University Health Science Campus 

- (617) 956-6867 
UMass Dartmouth - (508) 999-8232 
UMass Lowell - (508) 934-3650 
University of New Hampshire -

(603) 862-1550 

October3 
Professor Peter Dervan (California 
Institute of Technology) 
"Sequence Specific Recognition of 
Double Helical DNA by Triple Helix 
Formation" 
Northeastern University 
Room I 29 Hurtig Hall at 4:00 pm 

October4 
Professor Peter Dervan (California 
Institute of Technology) 
"Design of Peptides for Sequence Specific 
Recognition in the Minor Groove of 
DNA" 
Northeastern University 
Room 129 Hurtig Hall at 4:00 pm 

THE 

October 5 
Dr. William F. Bailey (University of 
Connecticut) 
"New Developments in Organo-Lithium 
Chemistry" 
University of Massachusetts Dartmquth 
Room 305 Science & Engineering 
Building (Group II) at 4:00 pm 

October& 
Dr. Edward I Stiefel (Exxon Research and 
Engineering Co.) 
"Molybdenum and Sulfur in Cofactors, 
Catalysts, Complexes, and Clusters" 
Boston College 
Room 127 Merkert Chemistry Center at 
4:00pm 

October 12 
Dr. John Farringdon (Woods Hole 
Oceanographic Inst. and UMass 
Dartmouth) 
"Biogeochemistry of Organic 
Contaminants in Massachusetts Coastal 
Waters'' 
University of Massachusetts Dartmouth 
Room 305 Science & Engineering 
Building (Group II) at 4:00 pm 

October 13 
Professor Gilbert M. Nathanson 
(University of Wisconsin) 
"Molecular Beam Studies of Collisions 
and Reactions Between Gases and 
Liquids" 
Boston College 
Room 127, Merkert Chemistry Center at 
4:00pm 

October 18 
Dr. K. Soosaar (Photon Research 
Associates, Inc.) 
"New Methods for Large Scale Molecular 
Dynamids" 
Northeastern University 
Room I 29 Hurtig Building at 4:00 pm 

NUC::LEUS 
19 Mill Road 
Harvard, MA 01451 

October 19 
Dr. Philip W. Le Quesne (Northeastern 
University) 
"Isolation and Synthesis of a Psychoactive 
Alkaloid and a Bioactive Peptide" 
University of Massachusetts Dartmouth 
Room 305 Science & Engineering 

• Building (Group II) at 4:00 pm 

October 20 
Professor Clayton H. Heathcock 
(University of California Berkeley) 
"Total Synthesis of the Marine Alkaloid 
Petrosin: Why is a Natural Product with 
Eight Stereocenters Racernic?" 
Boston College 
Room 127, Merkert Chemistry Center at 
4:00pm 

October 26 
Dr. James H. Weber (University of New 
Hampshire) 
"Methylmercury Compounds in Estuaries: 
Pollution or Nature?" 
University of Massachusetts Dartmouth 
Room 305 Science & Engineering 
Building (Group II) at 4:00 em 

October 27 
Professor Paul R. Schimmel 
(Massachusetts Institute of Technology) 
"Structure-Function Relationships of an 
Operational RNA Code for Amino Acids" 
Boston College 
Room 127, Merkert Chemistry Center at 
4:00pm 

Notices for the 
Nucleus Calendar 
should be sent to: 
Tari Varco-Shea 
Department of Chemistry 
Wellesley College 
Wellesley, MA 02181 
Tel: (617) 283-3056 
Fax: (617) 283-3642 
e-mail: tvarcoshea@lucy.Wellesley.edu <> 
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