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The best benchtop
GC/MS just got better...

and costs less!

HP 5890 Series I GC
sets new industry
standards with

high temperature
operation, cool on-
column injection
and pressure
programming.

HP Desk.Jet 500 Printer.

Microsoft»
Windows 3.0
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HP Chem-
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(MS-DOS*
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coupled with
Custom new MS soft
Reports soft- ware, speeds
ware links integration
GCIMS and quanti-
results with tation of

84 Mbyte disk drive boosts capacity and
speeds processing.

If you thought our benchtop
GC/MS broke price-performance
barriers before, check these enhance-
ments. Microsoft* Windows 3.0 for
greater speed and ease of use. New
ChemStation for faster multitask-
ing. High speed integrator for rapid
quantitation. Powerful, easy-to-

use Custom Report function. And
DeskJet Printer. All this—along with
true EI spectra—for $48,940.

© 1991 Hewlett-Packard Company
AG-04101

For even higher throughput, options
include a 486-based ChemStation,
LaserJet Series III Printer, Laser-
Master*card, autosampler and bar-
code reader. CI spectra is also an
option.

Put the system to work in any lab
performing qualitative, quantitative
or target compound analysis. Then
enjoy the highest uptime in the

industry because HP is consistently
ranked number 1 for service and sup-
port. For more information, call
1800 334-3110, Ext. 10245.

LaserMaster is a registered trademark of LaserMaster Corporation,
MS DOS and Microsoft are registered trademarks of Microsoft
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Russell T. Werby

Russell T. Werby, past Chairman of
the Northeastern Section, passed away
suddenly while on a vacation trip to
Mexico on February 13, 1991.

Werby, a graduate of M.I.T.,
served as Captain in the U.S. Army
Chemical Corps during World War II.

Werby took over Werby Labora-
tories established by his father. The
laboratory, located on Broad Street in
Boston, was an analytical laboratory
for government, industry, food ser-
vices and academic research. It also
functioned as the New England re-
source lab for organic and inorganic
analysis.

Werby was very active in North-
eastern Section affairs and served in a
number of elective and appointive
positions. He was a Section Trustee,
Chairman of the Professional Relations
Committee and co-chaired the out-
standing television series with the late
Arnett Powell. He served as Chairman
of the Section in 1970. He also was a
member of the national ACS Pro-
fessional Relations Committee.

Werby acted as advisor and coun-
selor to cooperative students at North-
eastern University as well as to other
students where his wise counsel en-
couraged many to continue in chem-
istry careers.

Werby also was a member of sev-
eral singing groups and choral soci-
eties. For may years he was a
Brookline Town Meeting member. &

Letters to
the Editor

More on Popcorn Chemistry:
Responses from two former members
of the ACS Committee on Safety and
the Division on Chemical Health and
Safety, respectively.

Dear Sir:

This letter is in response to the
letters of Drs. Tanner and Kaufman,
February, 1991, p.5-6, vis-a-vis Mr.
Gleekman’s use of the popcorn experi-
ment in his high school class in which
the students ate the popcorn they had
made at the end of the experiment.
Their objection was that “no food
should ever be eaten in the laboratory™.
Safety is a thinking process! Be-
fore any experiment is begun each step
and stage of the reaction must be con-
sidered from the safety standpoint.
Only after this process has been carried
out and appropriate counter-measures
for perceived hazards have been
adopted should the experiment be
undertaken. Mr. Gleekman had consid-
ered safety aspects of every stage of
the popcorn experiment — cleanliness,
apparatus, and reactions. He had dis-
cussed them with the class. Thus, the
class had run the experiment safely and
learned about safety principles and

their applications as well.

Ernest I. Becker

Dr. Becker was on the Committee on
Safety 1963-73.

PROTECT
Your Expensive Lab Work With SB
Notebooks for Patent Protection

Stock Notebooks: #BS50D-Fifty orlginal and fifty dupll-
cates. Instructions. 1/4" Sguares, Brown covers.
#BS50DH --Noriz. lines on 8rig. & Buplicates.
#B100P---180 Workpages (No Buplicates). Instruc-
tions. Brown waterprool covers.
#B200P-208 Workpages. 1/4" Squares on Rt. & Left pgs
#B200PH-200 Workpages -- horizontal lines only.

ALL STOCK BOOKS $9.50 EA. FOB CHI IL

SCIENTIFIC BINDERY PRODUCTIONS
1255 S. Wabash Ave. Chicago IL 60605
(312) 939-3449

Dear Sir:

Your distinguished colleague and
fellow Northeastern Section member,
Ernest Becker, has called my attention
to the popcorn exchange in the February
issue of The Nucleus. Perhaps you will
permit the addition of these comments:

It is certainly proper to refer to the
safety rule — No eating in the chem lab
— as Drs. Tanner and Kaufman affirm.
But it is also appropriate to consider the
foundation of all safety rules — Com-
pare risks and benefits.

Ordinarily, such a comparison
comes down on the side of “No pop-
corn eating in the lab.” However, I
know a little bit of Mr. Gleekman’s
reputation for excellence and creativity
in chemistry teaching, as well as his at-
tention to safety matters in the chem
lab. Further, it is possible in principle to
so improve the pedagogical benefits of
the lab study of popcorn chemistry and
at the same time to minimize the risks
such that the comparison would then
come down on the side of “It’s OK to
eat that popcorn in the chem lab.”

Even lab safety has some gray
areas; thank goodness it’s not all black
and white.

Sincerely yours,
Jay A. Young

Dr. Young is a consultant to the A.C.S.
Joint Board-Council Committee on
Chemical Safety and has been a
Chairman of the Division of Chemical
Health and Safety. <
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April Meeting

The 733rd Meeting of the Northeastern Section

of the American Chemical Society
The Esselen Award Meeting

Thursday, April 4, 1991
Harvard University Faculty Club
20 Quincy Street, Cambridge, MA

5:30 p.m. Social Hour
6:15 p.m. Dinner

Harvard University Science Center

1 Oxford Street, Cambridge, MA, Lecture Room B

8:15 p.m. Convening of the Award Meeting — Charles E. Kolb, Jr.
Gustavus J. Esselen — Arthur S. Obermayer
The Esselen Award — William O. Foye
Thomas Eisner — Arthur S. Obermayer
Jerrold Meinwald — Myron Simon
Presentation of the Gustavus John Esselen Award to Professors
Meinwald and Eisner — Gustavus J. Esselen III
Award Address Insect and Human Welfare — Jerrold Meinwald and

Thomas Eisner

A reception with refreshments will follow the program.

Dinner reservations should be made no later than March 29. Please call Mrs. Karen Piper

at (508) 456-8227 or (800) 872-2054. Reservations not cancelled at least 24 hours in
advance must be paid. Members, $21.00; Non-members, $23.00; Students and Retired

Chemists, $8.00.
THE PUBLIC IS INVITED.

Next Meeting: May 9, 1991 at the Sheraton Tara in Newton Corner: Chemistry Education
Meeting. Prof. Dudley R. Herschbach of Harvard University will speak on “Imaginary

Gardens and Real Toads”.

bstract

Insect Chemistry and Human
Welfare

As “natural products” chemists, and
particularly as experts in chemical
communication and defense, insects
take close to top honors. Their defen-
sive compounds may be as simple as
hydrogen cyanide or formic acid, or as
complex as the steroidal pyrones found
in fireflies. Their signaling agents are
no less diverse. An intriguing example
will be presented, involving an insect
that uses a plant alkaloid and its meta-
bolite for defense, offspring care, and
as a criterion for sexual selection.

Chemical ecological insights gained
from studies of insects have potential
value in fields as diverse as medicine,
agriculture, and conservation. <

Biographies
Jerrold Meinwald

Jerrold Meinwald has been Goldwin
Smith Professor of Chemistry at Cor-
nell University since 1980 where he
has spent virtually his entire profes-
sional career, beginning as Instructor
in 1952. He received bachelor’s de-
grees from the University of Chicago
and a Ph.D. under R.B. Woodward at
Harvard in 1952.

His research has spanned many
topics, including photochemistry,
small-ring chemistry and molecular re-
arrangement mechanisms, as well as
the isolation, characterization, synthesis
and biosynthesis of natural products
and recently, the stereochemistry of an-
esthetics. His best known work on in-
sect chemical ecology stems from thirty
years of close collaboration with his
good friend and Cornell colleague
Thomas Eisner. Since 1989 Meinwald
has offered a new course “Molecular
Messengers in Nature” at Cornell,
aimed chiefly at introducing non-
science majors to the fundamentals of
chemistry through an analysis of chem-
ical communication with examples
from microbes to mammals.

Meinwald has published widely
and lectured world-wide in universities
and other science centers. He has re-
ceived numerous awards and distinc-
tions. He is on a number of editorial
boards and advisory committees and is
an elected member of the National
Academy of Science and the American
Academy of Arts and Sciences.

Currently he is on sabbatical leave
at Stanford University at the Center
for Advanced Study in the Behavioral
Sciences.

An enthusiastic amateur musician,
he plays the flute in chamber music
performances. <

Thomas Eisner

Thomas Eisner received a B.A. and
Ph.D. in biology from Harvard in 1955.
After being a Research Associate at
Harvard he was appointed as Assistant
Professor at Cornell in 1957. Currently
he holds the Jacob Gould Schumann
professorship of Biology at Cornell
University.

His research interests are in ani-
mal chemical ecology, evolution and
behavior and the chemical language of
insects. He has published 5 books and
over 200 papers. He is a member of the
National Academy of Science and the
American Academy of Arts and
Sciences, as well as numerous other
organizations.

(continued on page 14)



Health and
Safety on
My Mind

by M.A. Solstad

Those chemists headed down to the
Atlanta meeting, and wanting to sepa-
rate out the chaff in the harvest of
claims about chemical carcinogenicity/
teratogenicity, should try to catch
Monday’s session of the Division of
Chemical Health and Safety meeting in
the Congress Center.

Dr. Thomas Mark, of Upjohn, the
session chair, states:

“Since chemists are more apt to be
exposed to chemicals on a regular
basis, it appears logical that such
people should be aware of the present
state of knowledge in the areas of car-
cinogenicity and teratogenicity. There-
fore, the aim of this symposium is to
educate; hopefully as a result, the par-
ticipant will be better able to separate
fact from conjecture. The participant
should come away with a broad under-
standing of the areas of carcinogenicity
and teratogenicity. He/she will learn
how toxicologists assess whether or not
a chemical has the potential of being a
threat in these areas, and as a result
should have a better understanding of
how such risks have often been exag-
gerated. Accurate information in the
areas of carcinogenicity and teratogen-
icity will be presented in an effort to
show how one can better assess the rel-
ative risks involved in work/home ex-
posures to chemicals. The information
given should lead to a better under-
standing of how society perceives risk,
which in turn should enable one to
better appraise the situation when con-
fronted with information that often
leads to chemophobia.

Every effort will be made to keep
this “educational symposium” at a
level understandable to people who
are not well versed in these areas.
General information will be given by
seven highly respected experts in their

Historical Notes

by Edward R. Atkinson, Amherst, MA.
Recent obituaries, part 11

Helen S. Jones, 87, a lifelong resi-
dent of Melrose, died on October 15,
1990. She was a physics graduate of
Simmons College in 1923 and became
one of the first women employed at the
General Electric chemistry laboratory in
Lynn. She received the Ph.D. in bio-
chemistry from the University of
Toronto in 1930, then was employed in
research at the Massachusetts General
Hospital, the Shriners Burns Institute,
and the Harvard Medical School until
retiring in 1980. During the last 10 years
of her life she spent 4000 hours of vol-
unteer work in the MGH laboratories; a
pediatric research fund was established
in her memory. As a Simmons under-
graduate and a member of The Skating
Club of Boston, Mrs. Jones was
National Junior Ladies Figure Skating
Champion in 1922.

Edward E. Langenau, 75, died at
New London, N.H. on February 23,
1990. A Brooklyn native, he received
the B.S. in chemistry from Harvard in
1935, then was employed for 38 years
by Fritzsche, Dodge and Olcott of New
York City where he became an authority
on the manufacture of essential oils, es-

respective areas and will include
scientists from academia and govern-
ment, as well as industry. In vitro as
well as in vivo assays, routinely em-
ployed to assess carcinogenicity, mu-
tagenicity, or teratogenicity, will be
outlined. Embryonic/fetal develop-
ment and risk assessment methods
also will be summarized, as will
cancer and birth defects disinforma-
tion. Every effort will be made to dis-
pel many of the myths associated with
cancer and birth defects, while giving
a broad overview of these areas. As
the result, even people well versed in
such field should come away with a
better understanding of these highly
controversial areas.” &

sences and perfumes. He was a contribu-
tor to E.S. Guenther’s “The Essential
Oils.” At the time of his retirement in
1974 Mr. Langenau was vice president
and technical director of the company.
At Harvard he was a champion intercol-
legiate fencer and remained a member
of the Friends of Harvard Fencing
throughout his life. A longtime resident
of Wilmot and Wyckoff, N.J., he came
to New London in 1985.

Norman D. Loud, 78, died on
August 8, 1990 while visiting a daughter
in Houston, Texas. He was a native of
Weymouth, Mass. and lived in that town
most of his life. He was a non-degree
member of the class of 1933 in chemical
engineering at M.I.T. After teaching ap-
pointments at Wellesley High School
and Clarkson College he received the
Ed.D. degree from Boston University in
the late 1940s, then taught chemistry and
physics at Weymouth High School until
retiring to Florida in 1970.

Howard O. McMahon, 75, retired
president of Arthur D. Little, Inc., died
on August 5, 1990. He was a native of
Alberta, Canada, and received the B.A.
(1935) and M.A. (1937) degrees from
the University of British Columbia and
the Ph.D. in physical chemistry from
M.LT. in 1941. In 1943 he joined the
staff at ADL where he carried out
research in low temperature physics
and chemistry and served as president
in the 1964-1977 years, succeeding
Gen. James M. Gavin.

During his graduate work at M.L.T.
McMahon became associated with
Samuel C. Collins who at the time was
developing the first helium cryostat, a
device that has since 1963 been en-
shrined in the Smithsonian. When
McMahon went to ADL he continued
his association with Collins and mar-
keted the famous ADL-Collins Helium
Cryostat in 1948. The machine was
simpler and more efficient than any-
thing available previously and was a
great commercial success. McMahon’s
continuing research led to the founding
of a subsidiary of ADL, now known as
Helix Technology Corporation, 70% of

continued on page 16

Legislative
Day

Hall of Flags, N.H. State House

Thursday, April 11, 1991
11:00am - 2:00pm

The following activities have been planned:

Hands-on chemical demonstrations.
Display of recent activities of the North-
eastern Section.

Meeting with Government Affairs Special-
ist from the National ACS office.

Dr. Robert Harriss, environmental
chemist from the Institute for the Study
of Earth, Oceans and Space at UNH,
will speak at 12:30pm on “Chemical
Aspects of Environmental Change.”
He will also provide an exhibit of his
current research.

All NESACS members, especially

(continued on page 14)

Consulting Chemists Group

Open Meeting

April 23,1991 7:00 p.m.

Simmons College, 300 The Fenway
Science Bldg., Room S-183

Dr. Steve Fine will speak on:
“FineChem Associates...The Evolu-
tion of a New Consulting Business”

Dinner available at 5:00 at a nearby res-
taurant. For information about the meet-
ing or for dinner reservation call Debra
Saez (508) 521-1327 by April 19.

Support
our

Advertisers

Membership in the Professional
Consulting Chemists Group is open to
members of the American Chemical
Society. Yearly dues are $ 30.00, pay-
able now for the 1990-1991 season and
due on October 1 for the 1991-1992
season. Membership privileges include
invitations to special events not open
to non-members, and reduced costs for
attendance at functions, workshops and
networking events. Make membership
checks payable to “Debra J. Saez/
P.C.C. Group” and send them to Dr.
Saez at 9 Bartlet St., Suite 11, An-
dover, MA 01810.

Individuals are still needed for
positions of Recording Secretary and
President-Elect of the Group. Work
done by officers will be kept mini-
mal. If you are interested to get in on
the policy-making level of the Group,
contact Debra Saez at (508)521-1327.

VACUUM PUMP FLUIDS

vacuum pumps.

cially direct drive pumps.

vacuum applications.

conditions.

BMV-18 — A purified hydrocarbon, non-additive fluid
designed especially for use in all types of mechanical

BMV-19 — A distilled hydrocarbon fluid developed for
all types of mechanical vacuum pumps and espe-

BFOMBLIN — Perfluorinated polyether fluid. Ideal for
use in pumping corrosive and explosive gases.

mSILICONE DIFFUSION PUMP FLUIDS — D-7040 and
D-7050 silicone fluids are recommended for use in all
types of diffusion pumps for high and ultra-high

WSILICONE GREASE — Vacuum greases for use under
extreme operating conditions and also more typical

EVACUUM TUBING — A pure red gum rubber tubing
with a cloth impression. Available in sizes from 3/16"” ID

Let Mass-Vac
solve all your vacuum pump

problems.

BVISI TRAP™ — Vacuum foreline traps to protect your
vacuum pump and reduce oil backstreaming into
your vacuum chamber.

BOFHC COPPER GASKETS — For CONFLAT* flanges
from 1.33” OD to 10" OD.

*(CONFLALT is the Trademark of VARIAN ASSOC.)

EVACUUM PUMPS — A COMPLETE VARIETY OF PUMPS
FROM 100 TORR TO 10 TORR ULTIMATE VACUUM.

We maintain a variety of Re-built Pumps
. . ready for immediate delivery.
Call us today for more information:

Tel. (508) 667-2393

in stock .

Fax (508) 671-0014

_[FWmAss-VAC..

to 15/8” ID.

BTUBING CLAMPS — Stainless steel tubing clamps
available for all sizes of our vacuum tubing.

247 RANGEWAY ROAD, P.O. BOX 359
N. BILLERICA, MASS. 01862
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oughton Mifflin

= New for 1991

Organic Chemistry: A Short Course, Eighth Edition

Harold Hart, Michigan State University

519 pages » hardcover ¢ Instructor’s Resource Manual « Laboratory Manual « Study
Guide and Solutions Book * Transparencies * Just published

Hart is your best choice if you want a text that combines abundant applications,
extensive problem-solving assistance, and an understandable writing style. The
Eighth Edition includes new chapters on polymers and heterocycles, and many new
“A Word About” sections on applications to enrich your course. The laboratory
manual now offers several experiments using small-scale techniques.

® Also Available

General Chemistry, Third Edition
Darrell D. Ebbing, Wayne State University %&;g‘{&%‘ R
Mark S. Wrighton, Consulting Editor, Massachusetts Institute of Technology ST

1,035 pages * hardcover « Study Guide  Solutions Manual (Complete) « Student
Solutions Manual (Odd-Numbered Problems) ¢ Experiments in General Chemistry
(with Instructor’s Manual) « Qualitative Analysis and lonic Equilibrium « Instructor’s
Manual ¢+ Test Bank ¢ Test Generator ¢ Call-in Test Service « KC? Discoverer
(software for IBM® PCs) « Periodic Table Stack (software for Macintosh®) ¢ Electronic
Homework Program ¢ Periodic Table Videodisc * Video Lecture Demonstrations
Transparencies ¢ 1990

Basic Concepts of Chemistry, Fourth Edition

Alan Sherman, Sharon J. Sherman, and Leonard Russikoff
All of Middlesex County College

557 pages * hardcover « Instructor’s Manual * Study Guide * Laboratory Manual « Student Solutions
Manual ¢ Transparencies * 1988

Chemical Problem-Solving by Dimensional Analysis, Third Edition
Arnold B. Loebel, Merritt College
417 pages * paperback « 1987

Also by Loebel
Programmed Problem-Solving for First-Year Chemistry
708 pages * paperback ¢ 1983

Computer Strategies for Chemistry Students
Leonard J. Soltzberg, Simmons College
210 pages * paperback ¢ 1987

For adoption con-
sideration, request
examination packages
from your regional
Houghton Mifflin

13400 Midway Rd., Dallas, TX 75244-5165 925 E. Meadow Dr., Palo Alto, CA 94303 office.
1900 S. Batavia Ave., Geneva, IL 60134 101 Campus Dr., Princeton, NJ 08540

a&.a Houghton Mifflin
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Professional
Relations
Column

Myron S. Simon, Chairman,
Professional Relations
Committee

A hot issue is brewing in the halls of
the ACS.

If you have been reading the ACS
Comment columns in C&EN by Don
Berets (12/3/90) and John Connolly
(2/18/91), 1990 chairmen of the ACS
Council Committee on Professional
Relations (CPR) and the Joint Com-
mittee on Economic Status (CES) re-
spectively, you will realize that the
Committee on Committees is expected
to recommend a restructuring of ACS
which would, among other things,
abolish both of these committees in
favor of a Society Committee on Pro-
fessional Affairs. Other groups which
would be included in this restructuring
are the Board Committee on Profes-
sional and Member Relations and the
Joint Committee on Professional Pro-
gram Planning and Coordinating. A
formal proposal may come at the
spring meeting in Atlanta. An expected
advantage to this action would be to
give increased visibility and “clout” to
the professional and economic interests
of the Society’s members.

As you might guess, not everyone
is in favor of this restructuring. One
argument against the proposed merger
of activities is that a Society Commit-
tee will not be able to function as in-
dependently as the present set-up
allows, and that certain actions of the
CPR, such as monitoring employers’
compliance with ACS guidelines in
terminations, may be controversial
enough to inhibit the action at the
Society Committee (SC) level.

Would a SC be as sympathetic to
issues faced by individual chemists
since the committee, presumably,
would attract executive level chemists
to its membership?

(continued on page 10)

Symposium on Waste
Management

Presented by the Northeastern Section Committee on Continuing Education

Saturday, April 27, 1991, Northeastern University, 360 Huntington Ave.,
Boston, MA, Room 129 Hurtig Hall

In recent times federal, state, and local authorities have issued a plethora of regula-
tions creating a new environmental industry. These regulations affect today’s
chemist in laboratories small and large, in industrial production and research as well
as in academia. This symposium is designed to give chemists a basic overview of
the impacts and opportunities involved with environmental management.

Program:

8:30 — 8:55 a.m. Registration and Coffee

8:55 Opening Remarks

9:00 Environmental Regulation — An Overview

Kathy Doyle, Clean Harbors Environmental Services Cos.
Basic regulations are now being applied to small laboratories,
both commercial and academic. Federal, state, and local regula-
tions will be considered.

10:00 Waste Minimization/Elimination

William B. Dixon, Digital Equipment Corporation
The best way to dispose of wastes is to eliminate their produc-
tion in the first place. Examples will illustrate how this can be
accomplished in waste water treatment systems.

11:00 Coffee Break

11:15 Disposal Technologies

George L. Curtis, Clean Harbors Environmental Services Cos.
The merits of on-site and off-site disposal will be presented, to-
gether with a discussion of the economic tradeoffs and the liabil-
ities involved.

12:15 Lunch: A cold Deli-Buffet will be provided.

1:15 Topic to be selected from the following: Basics of Emergency
Response/Toxic Use Reduction in Commercial
Industry/Laboratory Chemical Disposal Options

Speaker to be announced

2:15 Panel Discussion (bring your questions)
The panel will address the likely future for waste management.
3:15 Closing Remarks

Registration Fees:
A.C.S. MEMDETS.....c..eeeiiiieiieciiecireecie et eaaeeeens
Non-A.C.S. Members ........cccceeveereevreevvennnens
Retirees, Students, High School Teachers
High School students accompanied by their teacher ......... free

For further information contact: Prof. Alfred Viola — (617) 437-2809
Advanced Registration Required by April 15, 1991 — use form below:

"""" Registration form for SYMPOSIUM ON WASTE MANAGEMENT |
Name: Tel.:

Address:

Mail with remittance to:  Prof. Alfred Viola, Chair
NESACS Continuing Education Committee
Department of Chemistry, Northeastern University
Boston, MA 02115




Professional Relations Column

continued from page 9

Will a SC have the success that
the presently constituted committees
have had in attracting volunteers to
work on issues of importance to the
individual ACS member?

The suggested change could
sharply focus the Society’s activities in
professional relations, helping the
Society do a better job for its members.
Overlap and misunderstandings and
costs could be reduced and timetables
for action significantly improved.

SC members may be chosen from
a wider pool: Council Committees can
only be made up of councillors while a
Society Committee can include any
ACS member. A more rigorous stan-
dard for effectiveness could be applied
in selecting SC members.

Judging from past history, this
issue will be kicked around from meet-
ing to meeting before any final vote
will be taken, although the subject will
be discussed at the Atlanta meeting

this month. At the earliest, a vote on
bylaw amendments could be taken by
the Council in the fall. I hope that you
will read the cited ACS Comments and
will follow this in future C&EN re-
ports because one of the most impor-
tant aspects of ACS to the individual
chemist is the often unseen work it
does in professional relations. Do let
your councillor know how you feel
about this issue. ¢

Board of
Directors

Annual Meeting, January 3,
1991

by Michael Hearn, Secretary

E.J. Billo chaired the Annual Meeting
of the Board.

Officers’ Reports: Annual reports of
the Chairman and Secretary were re-
ceived. The Treasurer reported that

there was $ 5,170 on hand at the end of
1980, compared to $ 253 at the start of
1990. The detailed reports are available
through the Section Office.
Committee Reports: Annual reports of
the respective chairs of the Section’s
standing and special committees were
received and are available for inspec-
tion through the Section Office.

It was VOTED to recess the meet-
ing to be reconvened at a future date
for receiving the Auditor’s report.

Board Meeting, January 3,
1991

C. Kolb assumed the chair.
Officers’ Reports:

Chairman: C. Kolb shared his
thoughts of goals for the Section:
Growing out of the recommendations
of the Long-Range Planning Commit-
tee, the implementation of an Educa-
tion Task Force “to design and
implement a series of chemistry lessons
and demonstrations which will be pre-
sented on a regular basis by Section
members in the elementary and sec-

Polymer

& s
& andards Catalog

AMERCAN POLTMER
STANDARDS CORPORATION

L apre—)

AMERICAN POLYMER
STANDARDS CORPORATION

P. O. Box 901, Mentcr, Ohio 44061-0901
216-255-8397

LABORATORY
EQUIPMENT

BOUGHT « SOLD  EXCHANGED
ELECTRONIC BALANCES

Sartorius A200S - $1475
Call for Complete List!

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

508-794-3496

P.O. Box 51610
Knoxville TN 37950-1610

Phone (615)546-1335

“Since 1950”

MICRONALYSES

Analysis For All Elements,

Trace Analyses, ICP Scans,

TOX, Ion Chromatography,
Molecular Weights.

GALBRAITH LABORATORIES, INC.

2323 Sycamore Dr.
Knoxville TN 37921

FAX ((615)546-7209

ondary schools...” in the area of the
Section. He raised questions about the
interaction of such a Task Force with
other components of the Section. The
second goal is for the Section to get
environmental information of a positive
sort to the general public such as “the
role chemical professionals should play
in their (i.e. environmental problems’)
definition, mitigation and prevention”.

Treasurer: J. Piper provided the
status of current funds of the Section.
The cash position is sound. He also
distributed a draft proposal for the
1991 budget, to be acted on at the Feb-
ruary board meeting.

Committee Reports:

Awards: W. Foye suggested a
possible award for science teachers
below the secondary school level.

Board of Publications: M. Strem
named two major goals for 1991: (1)
strong support for the staff and editor
of The NUCLEUS to keep it finan-
cially and intellectually viable. and (2)
to begin planning for a 1992 Section
Directory.

Editor: A. Heyn stated that the
February issue of the NUCLEUS
would be 24 pages and start the new
environmental column with an article
by C. Kolb.

Hospitality: A possible name
change of the committee was dis-
cussed, but no action taken.

Membership: 1. Hartman stated
that it would be useful to give new
members information about the Section
Committees so that new members
would feel encouraged to participate
actively in the affairs of the Section.

Nominating will report in
February.

Program: K. Stygall shared her
thoughts on an afternoon in-laboratory
session at the May meeting which is de-
voted to Chemistry Education. The Sep-
tember meeting will be at Bradford
College on environmental chemistry and
hopes to attract members from southern
New Hampshire, especially nearby
University of New Hampshire which
has a strong environmental program.
The October meeting is to be a night to

SPECIALTIES

CHEMICAL ANALYSIS
AND
PHYSICAL TESTING

444 W. County Rd. D

e Spectroscopy, AA, FT-IR, Micro IR

¢ Chromatography, LC, GPC, GC, lon

e Thermal Analysis, DSC, TGA.DMA, TMA
e GC/MS CHNOS Microscopy Instron

GPC, high temp, aqueous and all solvents
FTIR, with Micro capabllities

Tensile and Puncture, -40°F to 600°F
Headspace, Pyrolysis GC

Oxidation Studies, TGA, DSC, TMA

USP XXIl Testing EP Toxicity ESD Testing
Thermoplastic and Thermoset Formulations
Gas Permeation Rates, most gases
Residual solvents, monomers Outgassing

St. Paul, MN 65112
612-631-9412
FAX 612-631-9270

celebrate Nobel Award winners.

Professional Relations: M. Simon
stated that job-help should be a major
area for the committee. A second
October meeting will again be ded-
icated to professional relations. J.
Perkins suggested that several profes-
sional societies should cooperate to
help our members through these diffi-
cult economic times

Public Relations: K. Stygall an-
nounced that there would be a spring re-
ception for New Hampshire legislators.

Continuing Education: A. Viola
mentioned the several programs
planned for 1991. Much more work is
needed before these programs will be
realized and additional committee
members are needed.

Legislative Affairs: Massachu-
setts has legislation in the works for
making it easier for chemists to teach
in public schools.

Safety: F. Wagner is the new
chairman.

Speakers Bureau: M. Solstad in-
quired whether the board would ap-

continued on page 14

ChembDesign

ChemDesign Corporation, 99 Development Rd.
Fitchburg, MA 01420, U.S.A., (508) 345-9999




Environmental Chemistry

Deglazing the Atmospheric Greenhouse

by C.E. Kolb,

Center for Chemical and Environmental Physics

Aerodyne Research, Inc.

The temperature of the Earth’s surface
is determined by the balance between
heating due to absorption of incoming
solar radiation, which peaks in the visi-
ble portion of the electromagnetic spec-
trum, and radiative cooling of the
surface due to infrared emission. The
gaseous atmosphere is essentially trans-
parent to incoming solar visible radia-
tion, although condensed phase clouds
and aerosol particles do scatter sunlight
back into space. The gaseous atmo-
sphere is not, however, transparent to
key portions of the infrared spectrum; a
number of trace atmospheric species
have strong infrared absorption bands
which cause the atmosphere to inter-
cept a significant portion of the outgo-
ing infrared radiation, returning some
to the surface and reducing the amount
lost to space. These infrared active
trace gases thus function somewhat like
the glazing in a greenhouse, passing
incoming visible sunlight but partially
trapping outgoing infrared.

This atmospheric “greenhouse ef-
fect” is very much in the current news.
It was the major focus of the Second
World Climate Conference held in
Geneva, Switzerland last fall and is the
central topic of the World Climate
Convention which convened in
Washington during February to start
international negotiations on a treaty to

restrict atmospheric emissions of im-
portant infrared active trace gases. A
major scientific assessment by a
United Nations sponsored Intergovern-
ment Panel on Climate Change (IPCC)
has just been published in support of
this international effort.

While it is a topic of current de-
bate, the “greenhouse effect” is not a
new issue, either as an environmental
fact or a topic for scientific investiga-
tion. The most important greenhouse
gas is water vapor, whose abundance
in the lower atmosphere is controlled
by the hydrological cycle. The second
most important greenhouse gas is car-
bon dioxide (CO,) which has both
large natural and anthropogenic
sources. Models indicate that natural
levels of atmospheric water vapor and
pre-industrial levels of CO, make the
earth habitable, raising the global mean
temperature to about +15°C rather than
the -18°C estimated for an Earth whose
atmosphere had no infrared radiative
trapping or clouds. A

The worry that industrial and other
human activity may increase the level
of infrared active gases, overheating
the surface by giving us too much of a
good thing, is not new. The famous
Swedish physical chemist, Svante
Arrhenius published a paper in 1896
where he both predicted that increased

Key Greenhouse Gases Affected By Human Activity

CFC-11 CFC-12

Current Concentration 353 1.72 0.310

(parts per million/volume)

Pre-industrial 280 0.8
Concentration
(ppmv - 1750-1800 AD)

Current Rate of Change 0.5 0.9
(% per year)

Atmospheric Lifetimes 50-200 12

(years)

2.80x 10* 4.84x107*
0288 0 0
025 4 d
150 65 130
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levels of fossil fuel burning would
raise atmospheric CO, levels and at-
tempted to calculate the resulting in-
crease in surface temperature.

Today we know that several atmo-
spheric trace species, in addition to
CO,, play an important and growing
role in the atmosphere’s infrared radia-
tion transport. These other greenhouse
gases include methane (CH,), nitrous
oxide (N,0), and various chlorofluoro-
carbons and chlorocarbons, most
importantly CFC-11 (CFCl;) and CFC-
12 (CF,Cl,). The table shown below is
adapted from the ICPP report and
shows the current atmospheric levels
of these key greenhouse gases, their
pre-industrial levels determined from
measurements of air trapped in glacial
ice cores, their current rate of increase,
and their atmospheric lifetime (the
time an average molecule will stay in
the atmosphere). Atmospheric chemi-
cal reactions and/or photodissociation
control the chemical lifetimes of all but
CO,. The CO, lifetime is controlled by
surface uptake by vegetation, soils and
the oceans and is not precisely known.

Atmospheric models indicate that
the growth in the gases summarized in
the table have increased the mean
global temperature by about 0.5°C
since 1800 AD. Unfortunately, this
small change would be very difficult to
reliably measure given the natural vari-
ability in the earth’s weather. However,
the same models predict that the mean
temperature will increase by a more
easily measurable 2 to 5°C by the year
2100 AD if the rate of change of green-
house gases is not slowed. Such a
change in mean temperature may well
have profound effects on the viability
of vegetation, storm and rainfall
patterns and many other natural phe-
nomena.

All greenhouse gases are not
equal, models indicate that about half
of the currently calculated warming at-
tributed to greenhouse gas increases is
due to CO, and half to the other gases
in the table. However, on a molecule-
by-molecule basis, one CH, is respon-
sible for about 25 times the initial
warming due to one CO,; furthermore,
after its average twelve year lifetime
the CH, will be oxidized to CO,. This

difference in molecular “global warm-
ing potential” is due primarily to the
fact that the atmosphere’s CO, absorp-
tion bands are “optically thicker” than
the other green-house gases’ absorp-
tion bands. The less abundant mole-
cules can increase the atmosphere’s
ability to absorb infrared radiation
more easily than the more abundant
molecules. The chlorofluorocarbons
have very strong absorption bands in
the 8 to 12 um region where the atmo-
sphere is very transparent, so they have
very large global warming potentials.
An insidious aspect of the greenhouse
issue is caused by the long atmospheric
lifetimes of the gases in the table; dec-
ades will elapse between a reduction in
source emissions and a concomitant
reduction in atmospheric content.

Atmospheric chemists and physi-
cists are expending a lot of effort to de-
termine what controls the growing
trace gas levels documented in the
table. We know carbon dioxide is in-
creasing due to both higher fossil fuel
use and increased burning of fields and
forests for agriculture. Some atmo-
spheric methane comes from sources
associated with natural gas and petrol-
eum production processes, natural gas
distribution systems, and coal mining.
Methane is also produced by anaerobic
bacteria in landfills, rice paddies, natu-
ral wetlands, sewage treatment facil-
ities, and the intestines of ruminants
and termites. Nitrous oxide is produced
in soils and water by bacteria process-
ing both ammonium and nitrate. The
chlorofluorocarbons are produced in-
dustrially; CFC-11 and CFC-12 are
currently being phased out of produc-
tion by international treaty, due to their
impact on stratospheric ozone.

One other important potential
greenhouse gas is ozone (Os). Unlike
the gases in the table, ozone is not re-
leased into the atmosphere, but is pro-
duced in situ by photochemical
processes. Current measurements indi-
cate ozone is increasing near the sur-
face over Europe and North America at
a rate of 1 to 3% per year. Historical
records indicate that average ozone lev-
els in Europe were at least a factor of
two lower a hundred years ago. The
topics of increasing photochemically

The Secondary School
Teacher’s Column

The Microscale Laboratory

by Reen D. Gibb

Interest has recently focussed on micro-
scale experiments in place of the conven-
tional experiments we have long been
doing in the high school laboratory. Lab
experiments are a very important part of
the student’s chemistry education and
often their favorite part. Due to safety
concerns, disposal concerns, time and
money limitations, many teachers find
themselves cutting back on the number
of labs they do. Microscale experiments
address many of these concerns.

Microtechniques involve “Beral
pipettes” instead of burets. Beral pip-
ettes resemble medicine droppers and
contain only a few millimeters of the re-
agents. One can save the Beral pipettes
with the solutions inside them from year
to year. The amount of reagent solution
used is determined by weighing the
pipette before and after delivery of the
reagent.

Reaction plates comprising many
thimble-shaped reaction wells in a slab
of plastic replace beakers and test tubes.

produced ozone in the lower atmo-
sphere and a decreasing stratospheric
ozone layer will be the subject of future
columns.

Several individual scientists and
research groups located in the North-
eastern Section have made significant
contributions to our understanding
of greenhouse gases. These include
Steven Wofsy of Harvard University
and Robert Harriss of the University of
New Hampshire who made key inputs
to the recent IPCC report. Their re-
search groups have led in efforts to
quantify global sources and sinks of at-
mospheric methane and nitrous oxide.
Recent efforts at Harvard and UNH to
quantify methane fluxes have utilized a
novel, highly sensitive real-time
methane measurement instrument

continued on page 14

This equipment can be reused and is
relatively inexpensive. Because very
small amounts of the reagents are em-
ployed the cost of the chemicals and the
time to prepare the reagents are greatly
reduced.

The students usually like microscale
experiments because they are much
faster to do than their conventional
counterparts and the student has time to
repeat a procedure should the results be
unsatisfactory. These lab experiments
take less space per student and storage
space in the stockroom is reduced.

Microscale laboratory experiments
are safer to do since the amounts of po-
tentially harmful chemicals at each lab
station are smaller. Much less chemical
waste is produced resulting in a great
saving in disposal costs.

A single milligram digital balance
with tare is sufficient for an entire class
of twelve laboratory groups. Students
weigh the Beral pipets supported in a
small beaker or wire holder before and
after titration. A centigram balance can
also be used but accuracy will of course
be reduced. Concentrations are based
on mass of solution rather than volume
and are expressed in moles of solute
per gram of solution, rather than moles
of solute per liter of solution. This con-
cept needs to be addressed with the stu-
dents before they begin the lab, since
this concentration expression is not
covered in most high school textbooks.
Stir the solutions by vibrating the plas-
tic plates or simply stirring with tooth-
picks.

An easy, nonquantitative lab to be-
gin microscale experiments is the iden-
tification of six unknown solutions by
their precipitation behaviors and color.
Each student group receives six Beral
pipets labelled one through six filled
with six different unknowns. The stu-

continued on page 14
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Biographies

continued from page 5

He has received honorary degrees
from the University of Wiirzburg, the
University of Ziirich and the University
of Goteborg and many awards and dis-
tinctions both in the USA and abroad.

He has written and presented a
nature film “Secret Weapons”, pro-
duced by the BBC, for which he has
received several awards.

He is also actively interested in
conservation and is an advisor or con-
sultant to the World Environment and
Resources Program of the MacArthur
Foundation, the Committee of Con-
cerned Scientists, the World Resources
Institute and other organizations. As
this month’s cover shows, he is an
enthusiastic amateur harpsichordist. <

Legislative Day

continued from page 7

the New Hampshire members, are en-
couraged to attend and support this
event. This is a unique opportunity for
chemists to meet informally with N.H.
legislators and to offer technical and
scientific expertise for any legislative is-
sues. New Hampshire’s legislature will
be considering several bills this session
which have chemistry implications.
Legislators must be well informed to act
on these and other chemistry-related is-
sues. Our support and assistance will
promote good public relations.

For additional information call
Beth Duston, (NESACS Legislative
Chair) at Information Strategists,
Manchester, N.H. (603) 624-8208. <

Board of Directors

continued from page 11

prove videotaping one of the speakers
who is an especially good one, but
unable to travel outside of greater
Boston. The board asked for more de-
tails and a cost estimate.

Consultants Group: D. Saez

stated that the group is growing. Work-
shops such as on writing contracts are
planned. A newsletter for the group is
being considered.
New Business: It was MOVED and
VOTED to thank Past Chairman E.]J.
Billo for a successful 1990 operating
year. O

Environmental
Chemistry

continued from page 13

developed by Paul Kebabian and Barry
McManus of Aerodyne Research, Inc.
Ronald Prinn’s group at MIT has taken
a lead role in measuring and analyzing
global distributions and trends of chlo-
rofluorocarbons and nitrous oxide.
Finally, scientists at Atmospheric and
Environmental Research, Inc. in
Cambridge have played an important
role in determining the global warming
potential of greenhouse gases other
than carbon dioxide.

C.E. Kolb is president of Aerodyne
Research, Inc. and chairman of the
National Research Council’s Commit-
tee on Atmospheric Chemistry. &

STRUCTURE PROBE’

SPECIALISTS IN MATERIALS RESEARCH

ANALYTICAL SERVICES
Electron Microscopy

&
Surface Analysis

63 Unquowa Road
Fairfield, CT 06430

(203) 254-0000

POLYMER
PROBLEMS?

Complete Polymer Deformulation

Good vs. Bad Comparison

DSC. TGA. IR, UV-Vis, GC, HPLC, NMR
GPC/SEC Molecular Weights and MWD
Additive Package Analysis

4 Mill Street
Bellingham, MA
02019
L .
Associates, Inc.
(508) 966-1301  [upLc speciatists|

The Secondary School
Teacher’s Column

continued from page 13

dent then use the reaction plates to
carry out the mixings (1-2 drops per
mix), record their results, and then
identify the solutions. A possible set of
solutions would be: K,CrO,, AgNO;,
BaCl,, CaCl,,KNO;, (NH,),CO;.

Another introductory laboratory
would be the quantitive determination of
percent hydrogen peroxide in a solution
by microscale titration. The “3% H,0,”
commercial antiseptic solution can be
used as an unknown. The amount of
H,0, is determined by titrating it with a
known solution of potassium perman-
ganate. The ionic reaction is:

2MnO; + 6 H" + 5 H,0, —

50, +2 Mn** +8 H,0

A convenient standard perman-
ganate solution can be made using
0.70g potassium permanganate in 80ml
distilled water (ca 5.48* 10~ mole/gram
of solution). By using the stoichiometry
of the reaction and the amounts of po-
tassium permanganate solution and hy-
drogen peroxide solution used, one can
calculate the percent of hydrogen per-
oxide. Students should fill one Beral
pipet with the unknown H,0, solution
and a second Beral pipet with the deep
red-purple KMnO, solution. Weigh
each pipet and record. Add 10 drops of
the hydrogen peroxide solution to a
small test tube, add an equal volume of
3M H,SO, to the test tube and then
begin adding the potassium perman-
ganate solution dropwise until a faint
pink color persists. Weigh each pipet
again, record values and calculate the
amount of each solution used.

These are but two examples of some

common high school labs that can be
microscaled. I suggest you microscale
some of your favorite labs. The speed of
some reactions may be different on the
microscale. Avoid experiments where
the conventional version requires weigh-
ing the solid precipitate product.
Reen D. Gibb teaches at Brookline High
School. She was elected to the Aula Laudis
Honor Society for Exemplary Teaching of
chemistry and has won the Northeast
Regional Award for chemistry teaching. <

BUSINESS DIRECTORY

SERVICES

CONSULTANTS

LABORATORY AUTOMATION. Off-the-
shelf and custom software for PC and
PDP-11. Laboratory instrument interfac-
ing and data acquisition. Inorganic CLP
reporting. R.N. Stiliwell, Scientific
Computer Applications, (617)275-2964.

COMPUTER WIZARD at your service!
DEC VAX and IBM-PC computer pro-
gramming, with an emphasis on re-
search aids and laboratory automation.
if you can ‘imagine" it, | can do it
Douglas J. Wilkening  (617)738-4330.

COMPUTER SIMULATION and PROP-
ERLY planned experimentation can
make your research, development and
production efforts highly cost effective,
while producing pertinent and quanti-
tative information. We specialize in this

area. Contact: Szonyi Associates
(617)862-8385.

MOSSBAUER SPECTROSCOPY char-
acterization of iron, tin, antimony, eu-
ropium, and gold in catalysts, zeolites,
doped semi and superconductors, geo
and hydrothermal scales, corrosion, coal
and environmental specimens, magnetic
recording media, coordination com-
pounds. Determination of oxidation and
spin state, quality control. Transmission
and surface backscatter spectra. Moss-
bauer Spectroscopy Consultants, P.O.
Box 1003, Burlington, MA  01803.
(617)272-5023.

Peptides, Oligonucleotides, and
Amino Acid Analysis. Custom synthesis
at reasonable prices by Brown Univer-
sity's Macromolecular Biochemistry Fa-
cility. Satisfaction guaranteed. Oligos
$4/base unpurified. Peptides $900/10
mer, analyses and bulk purification in-
cluded. Amino Acid Analysis $40/
sample, $75 including hydrolysis. Rapid
turnaround time. Free estimates. Call
Charles Setterlund: (401)863-1530; FAX
(401)863-1201.

OSHA AND SARA Il COMPLIANCE for
small business. Hazard communication
manuals and Worker Right to know train-
ing tailored to your company; MSDS
editing and review. Community Right to
Know filings. Certified industrial hygien-
ist; experience in toxicology, indoor air
poliution, risk management. Solstad
Health and Safety Evaluations
(617)631-4748.

Biotechnology Product Commercial-
ization is our specialty. Experienced pro-
fessional assistance in technology evalu-
ation, development and production of
biosensors, diagnostics and therapeu-
tics. Manufacturing scaleup, pilot plant
design and facilities renovation design.
Afford-able, low cost, no overhead.
Technical Evaluations (617)862-0890

The Northeastern Section
Board of Publications hes «

VOLUNTEER OPENING FOR A
BUSINESS MANAGER

* Some knowledge of
bookkeeping necessary

* Need to prepare a
yearly budget

* Experience as purchaser
of publication services
helpful.

If interested contact:

Karen Piper
Northeastern Section Office
19 Mill Road
Harvard MA 01451

Tel: 800-872-2054

BUSINESS DIRECTORY
ADS GET RESULTS

The Nucleus Business Directory
is producing results for adver-
tisers and for members.

A career opportunities adver-
tiser said "We received more
qualified resumes from our
Nucleus ad than we did from
newspapers. We will recruit
thru the Nucleus again."

A consultant said "I received a
few responses in three
months, and | won a multi-
month contract from one of
them, keep running my ad."

You can increase your sales
leads or find highly qualified
ersonnel by advertising in this
gusiness directory. It includes
consultant, career opportunity,
services and product ads.
Call NANCY BARNES

(617-837-0424)

UNEMPLOYED?

Unemployed Northeastern
Section members may get
a free job hunting dassified
ad in THE NUCLEUS.

Send the text of your ad
by the 10th of any month
for inclusion in the next
available issue. Maximum
50 words. The first three
to four words should state
our area of expertise.
he balance should pro-
vide more detail on your
background. Place your
name and phone number
last.

Send your ad to:

Karen Piper
Northeastern Section Office
19 Mill Road
Harvard MA 01451




Historical Notes

continued from page 6

whose revenues are based on
McMahon inventions. To honor
McMahon, Helix in 1988 sponsored the
establishment of the Howard O.
McMahon Fund to support physical
chemistry at the Institute in the form of
fellowships, new equipment, and seed
research support.

During his career McMahon re-
ceived the Longstreth Medal of the
Franklin Institute (1951), the Frank
Forrest Award of the American Cera-
mics Society (1952), and the S.C.
Collins Award of the Cryogenic Engin-
eering Conference (1979). In 1969 he
played a leading role in efforts of the
AAAS to organize discussions among
scientists, students, and the public on
the social and political implications of
science. He was president of the
Greater Boston Youth Symphony Or-
chestra. His 22 patents included one
(granted during his undergraduate
years) for bubbling Christmas tree
lights. In his early days at ADL he was
also known as the occupant of the only
office at Acorn Park that was air condi-
tioned, a self-supplied service derived
from his interest in cryogenics.

Elizabeth M. Pillion, 69, died on
June 8, 1990. She was a native of
Lawrence, Mass. and received the
B.A. degree in chemistry from Trinity
College, Washington, D.C. Until 1976
Mrs. Pillion was employed as a
research chemist at the U.S. Army
Natick laboratories.

to be continued
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Calendar

For additional information, call:
Boston University — (617)353-2500
Harvard University (Chemistry) —
(617)495-4076
Tufts University — (617)381-3441
Tufts University Health Sciences
Campus - (617)956-7000

Tuesday, April 2

Dr. Christopher Miller (Brandeis)
“Structure and Function of Potassium
Channels”

Tufts University Health Sciences Campus
DeBlois Auditorium A at 4:00 pm

Monday, April 8

Prof. Myron Rosenblum (Brandeis)
“Synthesis, Structure, and Properties
of Structurally-Constrained Stacked
Metallocenes”

Boston University

Science Center Auditorium, SCI 107
at 4:00 pm

Tuesday, April 9

Dr. Warner Greene (Duke U.)
“Transcriptional Regulation by Human
Immunodeficiency Virus”

Tufts University Health Sciences Campus
DeBlois Auditorium A at 4:00 pm

Monday, April 15

Professor Peter G. Schultz (U. of
California, Berkeley)

“New Opportunities at the Interface of
Chemistry and Biology”

Harvard University

Mb-23 at 4:15 pm

Tuesday, April 16

Prof. Phyllis R. Brown (U.R.1.)

“HPLC Techniques for Biochemistry

and Biotechnology”

Tufts University

Pearson Memorial Laboratory, Room 104
at 4:00 pm

NUCLEUS

Monday, April 22

Professor John Brauman (Stanford)
“Rates and Mechanisms of Gas-Phase
Ionic Reactions”

Harvard University

Mb-23 at 4:15 pm

Prof. Peter Jacobi (Wesleyan)
“Linear Tetrapyrroles: Nature’s Light
Harvesting Chromophores”

Boston University

Science Center Auditorium, SCI 107
at 4:00 pm

Tuesday, April 23
Dr. Darren Toohey (Harvard)

“Atmospheric Chemical Measurements:
The Role of Airplanes and Balloons in
the Satellite Age”

Tufts University

Pearson Memorial Laboratory, Room 104
at 4:00 pm

Dr. Alan Frankel (Whitehead Institute)
“Trans-activation by Human Immuno-
deficiency Virus TAT Protein”

Tufts University Health Sciences Campus
DeBlois Auditorium A at 4:00 pm

Notices for the Nucleus
Calendar should be sent to:
Cynthia McGowan

Department of Chemistry

Wellesley College

Wellesley, MA 02181

(617)235-0320 x3112 Fax (617) 237-1571
(Note: Material should be sent so that it
arrives before August 19 for the October
issue. There will not be a calendar in the
summer issue.)
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