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Mechanistic Investigation of TiO, Photocatalysis
By Jordin Metz and Mary Jane Shultz, Department of Chemistry, Tufts University

Introduction

Water purification is a pressing issue around the globe, from
California to India to Ghana. This project focuses on a
method to create a water purification system that is off-grid
and driven via sunlight using an economical and abundant
material, titanium dioxide. TiO, is widely used as a white
pigment, present in paint, toothpaste, sunscreen, candies,
and more. The compound is also investigated by dozens of
labs around the world, examining possible applications for
splitting water, dye-sensitized solar cells, and photocataly-
sis. This report focuses on the photocatalytic properties of
TiO, with the ultimate goal of using modified TiO, nanopar-
ticles as a new method to decontaminate water.

Figure 1. Crystalline
structure of an anatase
TiO, particle.

The scope of this project was to investigate the mecha-
nism of ultranano TiO, photocatalysis. A greater understand-
ing of the mechanism will allow for a more targeted
approach to synthesis to create more efficient particles.
Other groups have investigated four principle species in the
TiO, photocatalysis mechanism: superoxide radical,
hydroxyl radical, and the photogenerated electron and hole.!
Many of the studies utilized Degussa P25, a commercial
form of TiO,. Degussa P25 is a mix of anatase, rutile and
amorphous crystal forms across a distribution of sizes, with
an average size of 20 — 25nm. The crystals studied in this
project were consistently synthesized as anatase with a 2nm
particle diameter (Figure 1). 2 The smaller size of these crys-
tals indicated a significantly larger surface: bulk ratio. The
makeup of Degussa P25 varies from batch to batch, with
different ratios of crystal structures and morphological inter-
faces. The TiO, synthesized for this project was consistently
reproducible 2nm anatase particles. These different proper-
ties were the motivation for an investigation into the mecha-
nism of these specific particles.

Methods and Results

Ultranano TiO, was synthesized by adding 1.0mL of TiCl,
dropwise to 300mL of deionized water at 0°C. After stirring
for 40 minutes, the solution was dialyzed for two hours to
raise the pH and grow the crystals to the appropriate size.
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The final step was to dry the solution using a rotary evapo-
rator until solid white crystals remained. Adding 3.3mL of
FeCl, to the reaction flask before adding the TiCl, created a
more efficient TiO, nanoparticle with a stoichiometric ratio
of one iron per every 200 TiO, units, thus called 0.5% Fe-
TiO,, with a single Fe** per nanoparticle. Both types of syn-
thesized particles were probed using UV/Vis spectroscopy
to determine the particle size using the Brus equation (Fig-
ure 2).2 The iron-doped and undoped particles were almost
identical in size, approximately 2nm in diameter.

The efficiency of these particles was tested using a
dual-arm photocatalysis cell. This reaction vessel had two
20mL samples loaded at once, allowing a direct comparison
of the results. One side contained undoped TiO, and the
other 0.5% Fe-TiO,, both with a 0.3125 g/L concentration.
0.2mL of methanol was added to each side, and a broadband
Xenon lamp equipped with an IR filter irradiated the setup
for 100 minutes, with aliquots taken at 10-minute intervals.
The TiO, catalyzed the oxidation of methanol to formalde-
hyde. This product was reacted with O-(2,3.4,5,6-pentafluo-
robenzyl)hydroxylamine (PFBOA) to form a complex that
was analyzed by GCMS to determine the amount of
formaldehyde obtained at each experimental interval. These
results are shown in Figure 3. The ratios of the rates for the
doped versus the undoped reaction show the relative effi-
ciency of the modified particles.

Figure 2. UV/Vis spectra of undoped TiO, and 0.5% Fe-
TiO,. Data from these spectra were plugged into the Brus
equation to calculate the particle diameters, both ~2nm.

Discussion

Titanium dioxide is a semiconductor with a band gap of 3.2
eV; this band gap is large, and thus TiO, usually requires
UV photons to excite an electron.’> An overview of the pho-
tocatalysis mechanism follows. A UV photon is absorbed
that excites an electron (e”) to the conductance band, leaving

behind a hole (h*) in the valence band. If the e/h* pair
Continued on page 12
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How | Got My

First (And

Only) Academic Position
Without The Internet

Morton Z. Hoffman
Professor Emeritus of Chemistry
Boston University

The August 17, 2015, issue of C&EN
featured an article by Linda Wang (pp.
16-17) on how the internet has
changed the way chemists look for
work. Here is my personal story.

The year was 1961. I was a postdoc-
toral research associate in the labora-
tory of Professor George Porter in the
chemistry department at Sheffield Uni-
versity in England. I had started there
in late August 1960 after having
received my Ph.D. in physical chem-
istry two months earlier from the Uni-
versity of Michigan and having spent
the summer on an extended tour of
Europe, including the Soviet Union,
and Israel.

By the time I received my Ph.D., I
knew I wanted to pursue a career in

academia, but also understood that by
being overseas for a postdoc, I would
have difficulty in securing a position
back in the U.S. After all, trans-
Atlantic telephone communications
had to go through an operator and
often required a reserved time slot, air-
mail delivery could take up to a week,
and Western Union telegraph service
was restricted in the number of words
in a message. I anticipated that I would
return to the U.S. (probably to New
York City where I grew up) in August
1961 without a job, and try to find
another postdoc or a temporary teach-
ing position at a high school (I had
taken the requisite education courses
as an undergraduate) or local college.
It turned out that when I arrived in
Sheffield in 1960, I overlapped for

The Chromatography Solutions Experts

Chiral Separation

® Fast and Affordable Chiral Separation with
>95% Success Rate

® High enantiomeric/diastereomeric excess
(ee/de) at the scale of mg to tens of grams

® Supercritical fluid chromatography (SFC)
technologies and an efficient chiral
separation process

® Our chiral capabilities can purifyup toa
50 grams of compound in5 - 10 days

® Free sample pickup and delivery in the
Metro Boston Area

® We encourage customer collaboration
and discussion

@iLA

Purification On-Demand
Our Purification On-Demand (POD) program is

expert purification staff specifically designed to give
you the “non-permanent” specialty workforce you

need for a day, a week, a year or more. We hire, train

and manage our employees to perform purification
support services for the organic/medicinal chemists’

library and singleton compound needs.

The Following Services Can Be Done At Your Site,
On Your Timeline:

@ Chiral purification and analysis

® SFC purification and analysis including method
optimization

® Analytical and preparative HPLC including
method optimization and validation

@ Operation and maintenance of HPLC/MS
instrumentation

Instrument recommendation
Lab layout optimization

[ ]
.
® Design of experiments
[ ]

Data review and analysis

, ,

Technologies 857.231.2078
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about three weeks with another Ameri-
can postdoc who was going back to the
U.S. to another postdoctoral position
while he looked for a faculty position.
Before he left, he promised to keep me
informed about the academic openings
he heard about. It also turned out that
my Ph.D. research supervisor from
Michigan, Richard Bernstein, was
spending 1960-61 on sabbatical leave
in London, so we were able to remain
in close contact without difficulty.
Early in 1961, I began to receive
letters from the American postdoc with
information about college and univer-
sity chemistry departments that were
looking to hire new faculty for the
1961-62 academic year. Over the
course of months, I must have sent a
couple of dozen letters of inquiry (via
airmail, of course) with my resume and
a research prospectus. I received back

a handful of replies, most of them
continued on page 5
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Monthly Meeting

The 956" Meeting of the Northeastern Section of the American
Chemical Society

Organized by the Medicinal Chemistry Section of the Northeastern Sec-
tion American Chemical Society, Sponsored by Sanofi

A Medicinal Chemistry Symposium
“New Drug Therapies for the Modulation of Metabolism”

Thursday — December 10th, 2015

Genzyme, a Sanofi Company
153 Second Avenue, Waltham, MA 02451, Northeastern Conference Room

3:00 pm
3:15 pm

Refreshments

Welcome: Raj (SB) Rajur, Medicinal Chemistry Program Chair,
CreaGen Biosciences, Inc., Woburn, MA

3:20 pm
3:30 pm

Introductory Remarks: (Moderator)

Eddine Saiah, Ph.D., Vice President of Drug Discovery, Navator
Pharmaceuticals, Cambridge MA

Kimberly O. Cameron, Ph.D., Research Fellow, Pfizer Worldwide
Medicinal Chemistry, Cambridge, MA

Nello Mainolfi, Ph.D., Director, Head of Chemistry, Raze Therapeu-
tics, Cambridge, MA

Social Hour

4:15 pm
5:00 pm

6:00 pm
6:45 pm
7:45 pm

Symposium Organizing Team: Raj (SB) Rajur, Andrew Scholte, Mark Ash-
well, John Williams, Dan Elbaum, Lisa Marcaurelle, Adrian Hobson, Robert
Goodnow

NESACS BOARD MEETING: The Board Meeting will be held from 4:30-
5:30 PM. at Celtics Conference Room.

THE PUBLIC IS INVITED TO THE EVENT. ATTENDEES NEED TO BE
AWARE THAT THE HOST FACILITY IS A PRIVATE FACILITY WITH ITS
OWN SECURITY AND GUIDELINES FOR ADMISSION. IT IS REQUIRED
BY THE HOST SITE THAT ALL ATTENDEES BE REGISTERED IN
ADVANCE. FAILURE TO ADVANCE REGISTER MAY RESULT IN NOT
BEING ADMITTED TO THE PROGRAM.

Dinner reservations should be made no later than noon, Thursday, December 3,
2015. Reservations are to be made using PayPal: http://acssymposium.
com/paypal.html. Select pay with credit or debit card option and follow the
additional instructions on the page. Members, $30; Non-members, $35;
Retirees, $20; Students, $10. Reservations for new members and for additional
information, contact the Administrative Coordinator, Anna Singer, at (781)
272-1966 during regular business hours, or via e-mail (preferred) at secre-
tary@nesacs.org. *Please note: The office is open on a PART TIME basis
only. Reservations not cancelled at least 24 hours in advance must be paid.

Dinner

Keynote Presentation by Sanofi

Link to directions:
http://www.genzyme.com/~/media/Files/GenzymeCorp/PDF/directions_walt
ham.pdf <

First Academic

Continued from page 4

thanking me for my interest but “no
thanks” and a few indicating that my
application would remain active. The
majority of my letters were simply not
answered. One of the schools that pro-
vided a glimmer of hope was Boston
University.

In April 1961, Gordon Harris, the
chair of the chemistry department at the
University of Buffalo, visited Bernstein
in London and came to Sheffield to
give a seminar. I had met Harris while
I was a graduate student; his research
interests overlapped with Bernstein’s,
and the members of the two groups
(together with Peter Yankwich’s group
from Illinois) had met in Ann Arbor for
a mini-conference on isotope effects in
chemical reactions. Harris told me that
the department at Buffalo, in anticipa-
tion of the university becoming part of
SUNY within a year or two, was
expanding; he offered me a position as
assistant professor on the spot. To
sweeten the deal, he even made the
offer for a two-year probationary
period rather than the usual one. I told
him I would let him know my decision
in due course.

Then early in May, I received a
totally unexpected telephone call from
Lowell Coulter, chair of the depart-
ment at B.U., who offered me a posi-
tion. Almost a week later I received
the follow-up letter with the details of
the offer (the salary for the first aca-
demic year was to be $6,800), which
involved teaching lab and discussion
sections of a new first-year general and
physical chemistry course in the
newly-created six-year combined
B.A.-M.D. program for highly capable
and motivated students; in addition, I
was expected to develop my independ-
ent research.

It didn’t take me very long to
decide to accept the offer at B.U. for
what I thought were three very good
reasons. In the first place, I was
intrigued by the educational challenge
to develop a new course for very good
students. Secondly, I was told that I
would not be under any pressure in the

continued on page 14
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STEM Journey Il: Great White Sharks to
Deep Ocean Exploration

By Dr. Jack Driscoll and Jennifer Maclachlan, NESACS Public Relations, PID Analyzers, LLC and STEM Journey Com-
mittee

Saturday March 28, 2015 was the day that we took over the
campus of Cape Cod Community College in Barnstable,
MA for our STEM Journey II event. Events were held in
Telden Hall, Grossman (Cafeteria), Larusso Science build-
ing, Lecture Hall B and the STEMnasium. The sponsors of
the program are shown in Fig. 1.

Fig. 1 Sponsors and Committee Members

We had two keynote speakers: Dr. Dave Gallo, Director of
Special Projects at the Woods Hole Oceanographic Institute,
and Tobey Curtis, Fishing Analyst and Shark expert of the
National Oceanographic and Atmospheric Administration.
About 450 bracelets were handed out for the two keynote
speakers. Each speaker spoke twice and the talks were very
educational and enjoyable for the children, parents and
grandparents.

Dr. Gallo talked about how little we know about the
ocean, since only about 8% has been explored. The tallest
mountain in the world at 50,000’ is beneath the sea off the
coast of Iceland. He has gone with Bob Ballard of WHOI on
three trips to the Titanic. He also helped to find the Bismark.
More recently, he worked on finding Malaysian Air Flight
740 that was lost in the Indian Ocean and still hasn’t been
found. He also talked about the amazing sea creatures that
he has seen in the ocean depths. He talked about how little
water that there actually is on the earth, even though 70% of
the earth is covered with water. To find out more
http://www.whoi.edu/profile/dgallo/ .

Tobey Curtis talked about the habitats and migratory
patterns of the great white sharks. The great whites had not
been protected until the early nineties when their numbers
dropped perilously low. It took until 2005 for the great white
population begin to increase. The media noticed a NOAA
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report about the increase and reported “an explosion in the
great white shark population” when the actual numbers were
only 40% of the 1992 population. Tobey went on TV to
explain that the “explosion” was only a fabrication of the
media. It was only recently that NOAA and other groups
began to tag great whites to determine their migratory
habits. They have tagged nearly 70 and found many unex-
pected results. In the summer they like to vacation in South-
ern NE and Cape Cod. They love to feast on the abundant
seal population at the Cape. To find out more:
http://www.nmfs.noaa.gov/stories/2014/08/shark_stories_36
5.html

The cafeteria had 26 organizations exhibiting STEM
related activities, including a Walk through Right Whale.
making Shark hats, Squishy circuits, a Lego Lab, duct tape
kayaks, Ruminate Home building, Cambridge Science in the
Streets . This area was overflowing for the entire event.

Some info from the Girl Scout attendees: one wants to
be a geologist or a marine biologist; another Is interested in
being a veterinarian or a marine biologist. Apparently, they
heard our keynote speaker’s lectures! Mary Ann Bragg, the
Cape Cod Times reporter, was amazed to see a thousand
boys and girls come together and be so excited to meet and
talk to down-to-earth STEM professionals.

A popular attraction in the STEMnasium was a 55’ right
whale from WDC in Plymouth. This was in a small lecture
area that could hold about 20 people at a time. There was a
duct tape boat and the opportunity for students to make a
scale model of the boat out of duct tape.

Hands-on experiments were demonstrated at the tables
of ACS.NESACS and the Greenbriar Nature Center. Cam-
bridge Science in the Streets had 5 tables of hands-on
experiments.

Some of the numbers for the STEM Journey event are
Continued on page 14
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15% Annual Sukant
Tripathy Memorial
Symposium

December 4, 2015
8:00 a.m. - 4:00 p.m

University of Massachusetts Lowell Inn & Conference Center
50 Warren St., Lowell, MA 01852
Directions at http://www.acc-umlinnandconferencecenter.com/maps-directions

Speakers
Abhishek Kumar, NIBIB, National Institutes of Health, Bethesda, MD
Light Sheet Fluorescence Microscopy: Imaging Faster and Gentler

Anthony Dinsmore, University of MA Amherst
Liquid Interfaces and Solid Particles: Using Interface Geometry to Direct
Assembly

Young-Gi Kim, Delaware State University
World’s Best Electroactive Polymers:
Tactical Solutions for the Needs in Energy, Bio and Optoelectroncis Areas

Thomas Webster, Northeastern University
Polymeric Nanostructures for Medical Applications: What Have We Learned
and What Do We Need to Learn

Garrett D. Poe, Executive VP, Blueshift Materials, San Antonio, TX (a
subsidiary of FLEXcon Co., Inc.)

Polyimide Aerogels: Nanostructured Architectures for Insulation, RF and Fil-
tration Applications

Samuel Thomas, Tufts University
Beyond Alkyl: New Roles for Conjugated Polymer Side Chains

Matthew Nugent, University of MA Lowell
Extracellular Matrix Dynamics: Implications for Treating Human Disease

Registration: Pre-registration (free) is required by Nov 27, 2015. Online regis-
tration:

http://www.uml.edu/Research/CAM/Tripathy-Memorial/symposium.aspx

Parking: Garage gate right of ICC surface lot (student parking) will be open.
If no spots are available, proceed to 2nd level entrance of the adjacent Lower
Locks Municipal Garage (take left out of parking lot and another immediate
left into garage). Parking rate is $8/day max. FREE shuttle bus to ICC is also
available from UML campuses.

Details and Changes: Order of Program and all updates about this sympo-
sium will be posted on the website http://www.uml.edu/Research/CAM/Tripa-

thy-Memorial/symposium.aspx
or you may contact Michele Vercellin@uml.edu or 978-934-3695.

This year’s event sponsored by: FLEXcon and UMass Lowell College of
Engineering and Kennedy College of Sciences

Historical
Notes

Haig Markarian

1911-2015

Haig Markarian died March 28, 2015
at age 103. He was born June 27, 1911
in Lowell, MA. He graduated from
Lowell Tech University and worked at
the Natick Army Laboratories for 35
years. During WW II he was an
instructor in Chemical Warfare in the
US Army.

Benedict J. Gallo

1934-2015

Benedict J. Gallo died June 3, 2015.
He was the son of Francisco and Maria
Carmella (Bruno) Gallo. He was born
an American citizen in Mevito, Italy on
March 2, 1934 and raised in Mamaro-
neck, NY from the age of three. He
graduated from Stepinac High School
in White Plains, NY and earned a B.A.
degree at the University of Connecti-
cut, a Masters of Geology at Univer-
sity of Michigan, a Masters of Science
degree at Eastern Michigan University
and a Ph.D. in microbiology at the
University of Michigan.

His early career was in high school
teaching. His second career was as a
microbiologist at the Soldiers Systems
Command, Natick Labs from 1976-
1995. He was recognized as the first
scientist to patent a microorganism
with a total of three patents by the
United States Army. Some of his inter-
ests were the use of microorganisms to
degrade cellulose and the action of
microorganisms upon a variety of
chemicals. MSS ¢

Looking for seminars
in the Boston area?

Check out the
NESACS Calendar

www.nesacs.org/seminars
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Summary of Governance
Issues and Actions

American Chemical Society 250th National Meeting

The following summary is provided to
help Councilors report to their Local
Sections and Divisions on key actions
and information from the ACS Council
and Board of Directors at the 2015 fall
national meeting. Full reports will be
posted on the ACS Website as they
become available.

Actions of the Council

Elections: By electronic ballot, the
Council elected Christopher J. Ban-
nochie, Michelle V. Buchanan, Alan B.
Cooper, Donna G. Friedman, and Car-
olyn Ribes for a 2016-2018 term, and
Jetty Duffy-Matzner for a two-year
term, 2016-2017, on the Committee on
Committees.

*Christopher J. Bannochie 265
*Michelle V. Buchanan 199
*Alan B. Cooper 268
*Jetty Duffy-Matzner 164
*Donna G. Friedman 176
Lynn G. Hartshorn 132
Fran K. Kravitz 129
Patricia A. Redden 96

*Carolyn Ribes 260
Sharon P. Shoemaker 106
Julianne M. D. Smist 120
Stephanie J. Watson 158

By electronic ballot, the Council
elected Frank D. Blum, Mary K. Car-
roll, Lisa Houston, and Lee H. Latimer
for a 2016-2018 term on the committee
on the Council Policy Committee.
John R. Berg 97

*Frank D. Blum 259
*Mary K. Carroll 305
Dwight W. Chasar 133
*Lisa Houston 178
*Lee H. Latimer 285
Doris I. Lewis 146
Barbara P. Sitzman 144

By electronic ballot, the Council
elected Mary K. (Moore) Engelman,
Roland F. Hirsch, C. Marvin Lang, Les
W. McQuire, and Donivan R. Porter-
field for a 2016-2018 term on the
Committee on Nominations and Elec-
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Boston, Massachusetts
August 16-20, 2015

tions.
V. Dean Adams 121
Matthew K. Chan 187

David A. Dixon 94
*Mary K. (Moore) Engelman 227

Joseph A. Heppert 154
*Roland F. Hirsch 203
*C. Marvin Lang 191
*Les W. McQuire 302
*Donivan R. Porterfield 220
Ralph A. Wheeler 146

Petitions to Amend Bylaws

* The Council VOTED to approve the
Petition on Preferential Voting, con-
tingent upon confirmation by the
ACS Board of Directors.

* The Council VOTED to approve the
Petition on Member Expulsion, con-
tingent upon confirmation by the
ACS Board of Directors.

Procedures (relating to the Petitions,
above)

* On the recommendation of the Com-
mittee on Nominations and Elec-
tions, the Council VOTED to
approve the Balloting and Preferen-
tial Voting Procedures for Elections
of President-Elect, District Direc-
tors, and Directors-at-Large, contin-
gent upon approval of the Petition
on Preferential Voting.

* On the recommendation of the Com-
mittee on Membership Affairs, the
Council VOTED to approve the Pro-
cedure for Expulsion of a Member,
contingent upon approval of the
Petition on Member Expulsion.

International Chemical Sciences

Chapters

¢ On the recommendation of the Com-
mittee on International Activities,
Council VOTED to approve the
establishment of the Australia, Brazil,
Nigeria, Peru, and United Arab Emi-
rates International Chemical Sciences
Chapters, subject to confirmation by
the Board of Directors.

George Whitesides (Harvard University) with

Madeleine Jacobs (former Executive Director

and CEO, ACS) at Senior Chemists Breakfast.
(Photo by Morton Z. Hoffman)

Resolutions

* The Council passed several resolu-
tions, including one acknowledging
President Diane Grob Schmidt’s
service as presiding officer of the
Council and expressing gratitude for
her 48 years of service to the Society.

Reports of Elected Committees
(Highlights)

Nominations and Elections (N&E)
N&E announced the candidates for the
fall 2015 ACS national election:

Candidates for President-Elect, 2016

* G. Bryan Balazs, Associate Program
Leader, Lawrence Livermore
National Laboratory, Livermore, CA

e Allison A. Campbell, Associate Lab-
oratory Director, Pacific Northwest
National Laboratory, Richland, WA

Candidates for Directors-at-Large,

2016-2018

e Lee H. Latimer, Head of Chemistry,
NeurOp, Inc., Oakland, CA

¢ Willem R. Leenstra, Associate Pro-
fessor, University of Vermont,
Burlington, VT

* Ingrid Montes, Professor, University
of Puerto Rico - Rio Piedras Cam-
pus, San Juan, PR

* Mary Jo Ondrechen, Professor of
Chemistry and Chemical Biology,
Northeastern University, Boston, MA

continued on page 9
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e Thomas W. Smith, Professor, Chem-
istry & Microsystems Engineering,
School of Chemistry and Materials
Science, Rochester Institute of Tech-
nology, Rochester, NY

Candidates for District I Director,

2016-2018

e Thomas R. Gilbert, Professor,
Northeastern University, Boston,
MA

e Laura E. Pence, Professor of Chem-
istry, University of Hartford, West
Hartford, CT

Candidates for District V Director,
2016-2018
* John E. Adams, Curators’ Teaching
Professor, University of Missouri-
Columbia, Columbia, MO
e Kenneth P. Fivizzani, Retired, Nalco
Company, Naperville, IL

Committees :

(ConC): ConC is developing its rec-
ommendations for 2016 committee
chairs, members, associates, and con-
sultant appointments for consideration
by the President-Elect and the Chair of
the Board of Directors.

Council Policy (CPC): The CPC
Long-Range Planning Subcommittee
was asked to review the way Local
Sections and Divisions are currently
represented on Council. The Task
Force is examining issues that affect
the Divisor formulae set out in the
Bylaws; for example, how sacrosanct
is the rule that twenty percent of
elected Councilors shall be elected by
Divisions, and eighty percent shall be
elected by Local Sections? What
would Council look like if the ratio
were changed, for example to 70/30?
Should there be more Division repre-
sentation on Council and what would
be the impact? Would this result in
more resources for Divisions? Should
a cap be placed on the number of
Councilors per Local Section and Divi-
sions to ensure more balance? What
does representation look like for inter-
national members of Local sections
and Divisions? Comments on these
questions can be submitted to Presi-
dent@acs.org.

Reports of Society Committees and
the Committee on Science

Budget and Finance (B&F): B&F
reviewed the Society’s 2015 probable
year-end financial projection which
expects a Net Contribution from Oper-
ations of $15.5 million, or $2.1 million
higher than the Approved Budget.
Total revenues are projected at $512.1
million, which at $481,000 favorable is
essentially on Budget. Total expenses
are projected at $496.6 million, which
is $1.6 million or 0.3% favorable to the
Approved. This variance is the result
of lower-than-budgeted expenses
across almost all major expense cate-
gories.

Education (SOCED): SOCED voted
to approve revisions to the ACS Guide-
lines for Chemistry in Two-Year Col-
leges. The committee voted to make
the pilot program of ACS International
Student Chapters a permanent feature
of the student chapters program. ACS
has chartered 15 International Student
Chapters since the pilot launched last
year.

Science (ComSci): ComSci voted to
recommend approval of the draft ACS
policy statement on energy, a notably

improved statement on this critical
economic and environmental issue. At
this meeting, the committee sponsored
a roundtable discussion with leaders of
Divisions, journals, and outside experts
on moving advanced materials from
discovery to application.

Reports of Standing Committees
Divisional Activities (DAC): DAC
recently completed a review of a white
paper to help Divisions identify, evalu-
ate, and pursue international engage-
ment opportunities; received an update
on several changes to the Meeting
Abstracts Programming System
(MAPS); was briefed on a recently-
created task force that seeks to enhance
the content and functionality of the
acs.org web pages that help Division
and Local Section volunteers execute
their volunteer duties; and voted to
fund 14 Innovative Project Grants
(IPG) totaling $77,050.

The Multidisciplinary Program
Planning Group is proposing the fol-
lowing 2018 national meeting themes
to the Divisions for their consideration:
Nexus of Food, Energy and Water
(Spring/New Orleans), and Nanotech-
nology (Fall/Boston).

continued on page 10

@ PCI Synthesis

T HERE. I\/IKE IT HERE.

YOUR LOCAL SOURCE for
cGMP Manufacturing and Custom Synthesis

Serving the greater Boston/Cambridge area and beyond.

HEADQUARTERS: ¢ Opportunity Way * Newburyport, MA 01950
R&D: 8 Jackson Road = Devens, MA 01434

J
YN i#HESTS

978-463-4845

www. pcisynthesis.com

The Nucleus December 2015 9


http://www.pcisynthesis.com
http://www.easternsci.com

Governance

Continued from page 9

Gerry Meyer (University of Wyoming) with Mort
Hoffman (Boston University) at the Senior
Chemists Breakfast.

Local Section Activities (LSAC):
LSAC will award 20 Innovative Proj-
ect Grant (IPG) grants totaling
$39,886. This brings the total for 2015
to 34 IPG awards totaling over
$75,000. Since the inception of the
program, a total of 166 Local Sections
have received at least one award.

The committee voted to keep the
current Local Section allotment for-
mula in place for the next three years,
and developed a new process for man-
aging the annexation of unassigned ter-
ritories by multiple sections.
Membership Affairs (MAC): MAC
reported that as of July 31, the ACS
membership was 156,561; 2,055 fewer
than on the same date in 2014. The
number of new members who have
joined this year is 14,457; 147 fewer
than this time last year. The Society’s
overall retention rate is 84%. The
number of international members has
increased to 25,989; 1,014 higher than
in July, 2014. The international reten-
tion rate is 85%.

The committee intends to submit a
petition for consideration in San Diego
to permanently extend the Unem-
ployed Member Dues Waiver Benefit
period from two years to three years.
Economic and Professional Affairs
(CEPA): The committee reported that
ACS ChemCensus data showed that
Domestic Unemployment among ACS
member chemists edged slightly
upwards in the last year from 2.9% to
3.1%. Still, the current unemployment
rate is lower than it was from 2009 to
2013. The ChemCensus also showed a
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modest salary increase year-over-year.
For the first year since 2004, the per-
centage of ACS members working in
manufacturing increased. These trends
are mirrored by a slight decline in the
percentage of members in academia.
Other workforce categories remained
relatively flat.

Meetings and Expositions M&E):
M&E accepted 9,271 papers for the
Boston meeting. As of the Council
meeting, total attendance for the meet-
ing was 13,888. The Exposition had
475 booths with 325 exhibiting compa-
nies. There were nearly 5500 down-
loads of the Boston Mobile App.

The committee established a new
Operations Subcommittee, responsible
for monitoring the financial success of
the national meetings, monitoring
compliance with the National Meeting
Long Range Financial Plan and the
recommendations of the 2015 Task
Force on Implementing National Meet-
ing Financial Targets.

Constitution and Bylaws (C&B):
C&B certified 14 bylaws in 2015, and
has reviewed bylaws for 9 Local Sec-
tions and 2 Divisions since the spring
meeting in Denver. The use of C&B’s
new bylaw templates and expedited
bylaw process enables faster bylaw
reviews than in previous years.

New petitions to amend the Con-
stitution or Bylaws must be received
by the Executive Director no later than
November 25, to be included in the
Council agenda for consideration at the
spring 2016 meeting in San Diego.
Contact C&B at bylaws@acs.org for
more information.

Reports of Other Committees

Chemical Safety (CCS): CCS
reported that it had been requested by
the Chemical Safety Board (CSB) to
assist in developing guidance with
methods to recognize, assess, and con-
trol hazards in research laboratories.
The CCS released its final report,
“Identifying and Evaluating Hazards in
Research Laboratories,” in 2015.
Councilors and their institutions who
are engaged in research were urged to
consider using this guide to help keep
their laboratories safer. This report is
available at www.acs.org/safety.

Chemists with Disabilities (CWD):
In June 2015, CWD held a strategic
planning workshop. Accomplishments
include refined mission and vision
statements, as well as 4 goals and
strategies to achieve these goals.

CWD and the ACS Standard
Exams Institute initiated conversations
regarding collaboration to address
issues such as the unavailability in
Braille of ACS Standard Exams, Prac-
tice Tests and Study Guides.
Community Activities (CCA): CCA
reported that one of its most popular
programs is the nation-wide Illustrated
Poem Contest (IPC). Local Sections
submit outstanding entries based on
the theme of National Chemistry Week
or Chemists Celebrate Earth Day. In
the spirt of the IPC, the chair used vari-
ous styles of verse to report on CCA’s
public outreach event held at the
Boston Museum of Science, and to
announce the theme of National Chem-
istry Week 2016, “Solving Mysteries
Through Chemistry.”

Ethics (ETHX): ETHX requests that
the committee be kept informed of any
ethics-related activity sponsored by
ACS entities such as committees,
Local Sections and Divisions. ETHX
will provide this information (with
proper credit) to national meeting
attendees. Please contact the commit-
tee staff liaison at E_slater@acs.org.

International Activities IAC): IAC
welcomed dignitaries from our sister
societies in Canada, Cuba, India, Ger-
many, Taiwan, the UK, as well as lead-
ership of the Organization for the
Prohibition of Chemical Weapons
(OPCW), the US National Academies
of Science, the Iraqi Chemical Society,
ACS International Chapters, and ACS
International Student Chapters.

The committee approved the ACS
Global Innovation Initiatives (Gii) Sin-
gapore White Paper and chose South
America and Mexico for the 2017 joint
ACS-Pittcon program to foster
exchange and research collaboration in
analytical chemistry.

Minority Affairs (CMA): CMA
focused its activities at this meeting on
the 20th anniversary celebration of the
ACS Scholars Program. The program

continued on page 11
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has awarded more than $17 million in
scholarship assistance since 1995 to
enable 2,500 talented minority students
to pursue their dreams of a degree in
the chemical sciences. The new Schol-
ars Endowment Fund now has commit-
ments of more than $2 million.
Nominations are being sought for
the Stanley C. Israel Award. Instruc-
tions for nominations can be found at
www.acs.org/stan-israel-award .

Patents and Related Matters
(CPRM): CPRM continues to monitor
legislative and regulatory develop-
ments influencing intellectual property
in ways that impact the chemical enter-
prise. The committee website is
updated frequently and contains a
wealth of helpful information about
intellectual property matters relevant to
those in the chemical enterprise.
Project SEED (SEED): SEED
announced another successful SEED
program with the participation of 411
high school students. These students
are currently placed in over 100 labo-
ratories across the nation, under the
supervision of over 400 volunteer sci-
entists and coordinators in 39 states,
the District of Columbia, and Puerto
Rico. The committee awarded 32 first
year non-renewable College Scholar-
ships to SEED alumni in 17 states and
Puerto Rico.

Public Relations and Communi-
cations (CPRC): CPRC co-sponsored
a number of events in Boston to show-
case ways to increase public apprecia-
tion for chemistry: the PBS preview of
“Mystery of Matter: Search for the
Elements”; a symposium on the public
perception of chemistry co-sponsored
with Chemical & Engineering News,
and the ACS Office of Public Affairs;
ChemChamps; and Wikipedia Edit-a-
thon, co-sponsored with the Division
of Chemical Information.

Senior Chemists (SCC): This meeting
marked the third anniversary of the
formation of the SCC at the Philadel-
phia National Meeting. SCC has been
able to establish a number of initiatives
thru its provision of mini-grants to
Local Sections to sponsor senior-

related activities, several of which were
recognized by the initial ChemLumi-
nary awards at Boston. A committee
retreat is being planned for this fall to
identify priorities that will serve the
SCC constituency as well as meeting
the strategic goals of the committee.

Technician Affairs (CTA): CTA is
now accepting nominations for the
2016 National Chemical Technician
Award. This annual award is presented
in recognition of outstanding technical
and communication skills, reliability,
leadership, teamwork, publications,
and presentations. For more informa-
tion about the award, please visit the
committee website at acs.org/cta.
Younger Chemists (YCC): The Pro-
gram in a Box effort continues to grow
rapidly with a 43% increase in the
number of disseminated boxes
between the fall 2014 and February
2015, when 181 boxes were delivered
to local sections and international
chapters.

At this meeting YCC participated
in the 5th Younger Chemists Crossing
Borders, an exchange which brings
younger chemists from parts of Europe
to the meeting.

YCC is currently in discussions
with N&E, ACS Webinars, ACS Office
of Public Affairs, and the presidential
candidates about holding a roundtable
webinar, “Catalyze the Vote”, where
the candidates can speak to the
younger constituency about their
vision for the Society in the future.

Actions of the Board of Directors
The Board of Directors received
reports from its Executive Committee,
the Committee on Grants and Awards
(G&A), the Society Committee on
Budget and Finance (B&F), and the
ACS Governing Board for Publishing.
¢ On the recommendation of the Com-
mittee on Grants and Awards, and of
the Committee on Public Relations
and Communications, the Board
VOTED to approve a Society nomi-
nee for the National Science Board
Public Service Award.
¢ On the recommendation of the Com-
mittee on Grants and Awards and of
the Committee on Younger
Chemists, the Board VOTED to

approve a Society nominee for the
2016 Alan T. Waterman Award.

* On the recommendation of the Com-
mittee on Budget and Finance, the
Board VOTED to approve an
advance member registration fee of
$415 for national meetings held in
2016; to authorize a new program
funding request for the ACS Festival
Series program; and to reauthorize
funding for the ACS Science
Coaches program.

The Executive Director/Chief Execu-
tive Officer’s Report: The Executive

Director/CEO and his direct reports

updated the Board on the activities of

Chemical Abstracts Service (CAS), the

ACS Publications Division, and the

Society’s Secretary and General Coun-

sel.

* On the recommendation of the Joint
Board-Council Committee on Publi-
cations, the Board VOTED to reap-
point an Editor-in-Chief of an ACS
journal.

Other Society Business
The Board also:

* Held a discussion on strategic ques-
tions related to the health and
strength of Local Sections and Divi-
sions.

* Received reports from the Presiden-
tial Succession on their symposia
and events in Boston, and planned
activities for 2016.

* Approved a resolution to extend sin-
cere congratulations to the Sociedad
Quimica de México on the occasion
of the 50th Congreso Mexicano de
Quimica, 7-10 October 2015, in
Querétaro, Querétaro México.

The Board’s Regular (Open) Ses-
sion: The Board held an overflow open
session on Sunday, August 16, that fea-
tured George Whitesides. Professor
Whitesides’ topic was “Reengineering
Chemistry.” Following the presenta-
tion, members of the presidential suc-
cession and the Executive Director and
CEO offered brief reports on their
activities. (The officers provided more
extensive reports on their activities
and/or future plans as part of their
reports to the Council.) <
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recombines, the utility of that photon is lost. If the e/h* pair
remains separated, the photogenerated electron reduces an
electron acceptor and the hole oxidizes an electron donor,
regenerating the catalyst. Many experimenters consider the
electron acceptor to be molecular oxygen and the donor to
be the molecule being oxidized (methanol in these experi-
ments).* The question that arises is: does TiO, photocataly-
sis occur via a heterogeneous or homogeneous mechanism?
This question is important because TiO, has a low photo-
efficiency. Knowing the mechanism will facilitate targeting
the slow steps to increase the viability of using TiO, as a
photocatalyst for water purification.

A heterogeneous reaction occurs between two sub-
stances in different physical states, while a homogeneous
reaction occurs between two substances in the same physi-
cal state. A hole on the surface of a TiO, nanoparticle
directly oxidizing methanol to formaldehyde is an example
of a heterogeneous reaction, as methanol is a dissolved lig-
uid and TiO, is a solid suspended in water. If the hole oxi-

Figure 3. Plot of photocatalytic experiment with undoped
TiO, and 0.5% Fe-TiO, showing formaldehyde concentra-
tion produced over the 100-minute experiment. 0.5% Fe-
TiO, is 2.3 times as efficient as undoped TiO,.

Figure 4. Heterogeneous and homogeneous reaction
schema representing two possible mechanisms for the oxida-
tion of methanol.
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dizes H,O to hydroxyl radical (OH"), this radical could oxi-
dize methanol in solution as part of a homogeneous reac-
tion. Both of these pathways may be possible (Figure 4).
Direct oxidation by the hole should be the most efficient
method, as a radical species could react with other mole-
cules in solution rather than the target of oxidation. An
investigation of these pathways can be performed using rad-
ical quenchers, specifically fert-butyl alcohol for the
hydroxyl radical, p-benzoquinone for the superoxide radical,
K,S,0q for the photogenerated electron and ammonium
oxalate for the hole.’ The results for modified Degussa P25
in organic solvents indicate that the hydroxyl radical does
not play a significant role in the mechanism and the other
three species have varying levels of importance.!-> Given
that the goal of this project is to use TiO, as a method for
purifying water, identifying the important species in an
aqueous system is crucial. These experiments are still ongo-
ing for ultranano TiO,.

Non-aqueous solvents present another means to explore
the mechanism. Hydroxyl radicals could easily be generated
from the solvent in aqueous solution due to the large abun-
dance of O—H bonds. In most organic solvents, the O—H
bonds present are adsorbed OH groups on the TiO, surface
and the alcohol that is added to the system to be oxidized to
an aldehyde. Thus, investigating TiO, in an organic solvent
using the same radical quenchers would allow for the role of
water to be assessed in the mechanism. Acetonitrile was
identified as a suitable solvent for these experiments due to
its large dipole moment and ability to dissolve a wide range
of substances. An issue arose when TiO, particles precipi-
tated out of the solvent. The ultranano TiO, particles are so
small that they form a transparent suspension in water,
where they cannot be seen by the naked eye and do not scat-
ter light. An organic solvent was required that would mimic
water’s ability to suspend the TiO, yet also be comparable
to experiments performed in water. A key feature of these
particles is their small size and large surface area; using a
solvent that forces the particles to aggregate would not be
comparable to results from the aqueous system. NaCl was
used as a method to identify a suitable solvent, as the ultra-

Continued on page 13

Figure 5. Plot of photocatalytic experiment using undoped
TiO, in H,0 vs. methanol.
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nano particles are comparable to a salt
in that they are positively charged and
coupled with an anion to form a crys-
tal. Methanol was identified as the
organic solvent that permitted the same
TiO, concentration and particle size
without scattering light. This system
changed only one variable, the identity
of the solvent, allowing all other com-
ponents of the system to be directly
comparable to the results from an
aqueous system. A pilot study con-
firmed methanol as a suitable solvent.
Figure 5 shows that formaldehyde was
obtained linearly in time, confirming
that this reaction was photon limited in
methanol. This result enables further
research into this area.

Conclusion

The photocatalysis mechanism of
ultranano-titanium dioxide was investi-
gated with the goal of applying knowl-
edge of the mechanism towards
improving the synthesis process. Het-
erogeneous and homogeneous path-
ways were discussed, creating a
framework to analyze the data from
radical quenching and solvent experi-
ments. A deeper understanding of the
mechanism is a crucial step towards
building more efficient particles, with
the ultimate goal of creating a solar-
powered water purification system to
address one of the greatest global
health issues of our time.
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members who wish to receive a paper
copy must opt in and indicate this pref-
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NESACS
Chemluminary

Jennifer Maclachlan and Jack Driscoll (PID
Analyzers) join Cathy Costello (2014 NESACS
Chair), far right, Diane Schmidt (2015 ACS
President), third from the left, and representa-
tives from the Division of Development and
Management, the Division of Small Chemical
Businesses, the Local Section Activities Commit-
tee, and the Divisional Activities Committee to
receive the award for Outstanding Collabora-
tion Between a Local Section and Division.

Presentation of the Award for Outstanding NCW
Event for a Specific Audience: (I-r) George
Heard, Chair, Committee on Community Activi-
ties; Jennifer Maclachlan (PID Analyzers),
Cathy Costello (2014 NESACS Chair); Jack
Driscoll (PID Analyzers); Donna Nelson (ACS
2015 Chair-elect). <&

THE COMMITTEE ON
CHEMICAL ABSTRACTS
(CCAS) WANTS YOUR
FEEDBACK

Visit our page on ACS Network:

https://communities.acs.org/groups/
chemical-abstracts-service-committee

or contact Michael Filosa with
any suggestions at filosam@verizon.net
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shown below:

7 Number of STEM Journey
Sponsors

150  Scout merit badges in
Oceanography, Chemistry, Sci-
entist

100 Volunteers

450  Number of bracelets issued for
the 4 Keynote Talks

1,100+ Number of visitors to STEM
Journey II

Conclusions;

* We had a very successful STEM
Journey II event with an increase of
46% in attendance, in spite of a
Snow storm.

e We had the first STEM Jobs Panel
specifically for grade 8-12 students,
guidance councilors and teachers.
Many of the companies who partici-
pated indicated that the number of
STEM Jobs varied from 45-87.5%
of the total. A STEM education is
very important to consider

* We had significant attendance from
K-7, parents and grandparents

e We would like to increase the atten-
dance for grades 8-12, parents, guid-
ance councilors and teachers at our
STEM Jobs panel next year

STEM Jobs Panels;

Expected audience: students (grades 8-

12) & parents, guidance counselors,

teachers

1. Industries: Cape Cod Healthcare &
Medical Device Manufacturing;
Panelists- Dr. Jack Driscoll, Nova
Biomedical, Anne Bastianelli
Epiphany Software, Medtronics-
Discussion about STEM Jobs,
Background Needed, and number of
STEM jobs in the various compa-
nies.

2. Industry: Oceanography & Edu-
cation- Woods Hole Oceano-
graphic Institute-Panelists- Tina
VP of human Resources + 3 others;
Discussion about background of
each, how they got into science and
their present job at WHOI, also
STEM job % at WHOL.

The slides for STEM jobs are located
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first year to get my research up and
running and to compete for grants.
Thirdly, I had never been to Boston,
but I had been to Buffalo!

Epilogue: I learned several years
later that B.U. had originally made the
offer to the American postdoc, who
accepted the position. However, in the
beginning of May 1961, he had
decided that he really wanted to teach
in a small undergraduate institution in
the Midwest rather than in a large uni-
versity in the Northeast. I also learned
that B.U. had made the offer to me in
desperation since the new B.A.-M.D.
program was to begin in September
and the department was running out of
available candidates. So much for
being at the bottom of the list!

Moral of my story: Don’t be
afraid to do something out of the ordi-
nary, be gutsy in your decisions, stay
connected to your network of profes-
sionals, and have a lot of luck. As far
as the latter is concerned, you don’t
need the internet for that. <

What's Yours?

DMPK Scientist,
LC/MS Product Specialist,
Mass Spec Operator,
Staff Investigator,
Process Chemist,

QA Manager,
Synthetic Chemist,
Lab Instructor . ..

Many local employers post positions
on the NESACS job board.

Find yours at

www.nesacs.org/jobs

on the NESACS website in the STEM
section www.nesacs.org/stem
Special thanks to Cape Cod Commu-

nity College for the use of their facili-
ties and staff <
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Massachusetts, USA

Phone: (781) 932-4142
Fax:  (781) 933-6695
Email: organix@organixinc.com

/" WOULD YOU BELIEVE?)

e Our Section (NESACS) is the
largest in the ACS.

e We have more volunteers than any
other Section.

e We have more activities than any
other Section.

e The Nucleus has been voted at
several ACS National meetings to
be the best Section newsletter.

e We are expanding Nucleus and
NESACS web site coverage of activities.

The Following positions are open
1. Photo Journalists
2. Book Reviewers
3. Corporate and Local news reporters
4. Copy Editors
5. Volunteer Coordinator

If you would like to be active in this vibrant
organization, please contact Board of |
Publications member Vivian Walworth

vwalworth@comcast.net

No experience needed
Qrst a willingness to partic:pate)

and a sense of humor
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SERVICES SERVICES

CAREER SERVICES

Custom Synthesis of Chemicals
Gram to Commercial Production
On-time Delivery, Quality & Competitive Price
“Ivex#_ Scientific Inc.
324 Stokes Ave. Ewing, NJ 08638
Phone: 888-329-8990
Email: sales@tygersci.com

WANY MORE ARYIGEHES

When you tell our advertisers that you saw
their ads here they have more confidence in
our newsletter’s viability as an advertising
medium. They advertise more. This sup-
ports our many activities.

N M RService 500MHz

ot o Anaiyeie
*Elemental Analysis

NuMega Resonance Labs

numegalabs.com P-858-793-6057

Micron Analytical Services

| COMPLETE MATERIALS CHARACTERIZATION
¥ MORPHOLOGY CHEMISTRY STRUCTURE

SEM/EDXA o EPA/'WDXA ¢« XRD XRF ¢ ESCA ¢ AUGER ¢ FTIR ¢ DSC/TGA
Registered with FDA e DEA GMP/GLP Compliant

Voice 302-998-1184, Fax 302-998-1836
Web Page: www.micronanalytical.com

3815 Lancaster Pike Wilmington DE. 19805
E-Mail micronanalytical@ compuserve.com

'-:0' Where speed and accuracy are elemental

Robertson Microlit Laboratories

GC-MS

Polarimetry

DSC, TGA, melting point
KF Aquametry, Titrimetry

Elemental CHN, S, X, Analysis (same day service)
Metals by ICP-OES, ICP-MS, A/A

FTIR, UV/VIS Spectroscopy

lon Chromatography

1705 U.S. Highway 46 * Suite 1D * Ledgewood, NJ 07852 ¢ 973.966.6668 ¢ F 973.966.0136
www.robertson-microlit.com * email: results@robertson-microlit.com

Rapid Results * Quality * Accuracy * Competitive Pricing

The NESACS website

Updated frequently - Late-breaking news - position postings
Back issues of the Nucleus archived - Career-related Links - Awards and Scholarships

WWW.NESACS.Org

PROMOTE YOUR PRODUCTS

AND SERVICES e ADVERTISE IN
THE NUCLEUS

The Nucleus readership is greater
Massachusett's largest source for chemi-
cal and biochemical buyers. The Nucleus
reaches more than 7,000 readers each
month. It has been estimated that these
buyers annually purchase more than
$3,500,000 of:

@ EQUIPMENT
® SUPPLIES
@ CONSULTING SERVICES

Placing an advertisement in The Nucleus is
the lowest cost method of reaching this select
audience.

For further information and other
options for promoting your com-
pany’s products and services visit:

www.mboservices.net

Index of Advertisers
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Calendar

Check the NESACS home page
for late Calendar additions:
http://www.NESACS.org

Note also the Chemistry Department web
pages for travel directions and updates.
These include:

http://www.bc.edu/schools/cas/chemistry/semina
rs.html

http://www.bu.edu/chemistry/seminars/

http://www.brandeis.edu/departments/chemistry/
events/index.html

http://chemistry.harvard.edu/calendar/upcoming
http://gww.northeastern.edu/cos/chemistry/event
s
http://chemistry.mit.edu/events/all
http://chem.tufts.edu/seminars.html
http://engineering.tufts.edu/chbe/newsEvents/se
minarSeries/index.asp
http://www.chem.umb.edu
http://www.umassd.edu/cas/chemistry/
http://www.uml.edu/Sciences/chemistry/Seminar
s-and-Colloquia.aspx
http://www.unh.edu/chemistry/events

December 1

Prof. Luke Fulton (Univ. of New Hampshire)
Univ. of New Hampshire, Room N104

11:10 am

December 3

Prof. Chen Hongyu (Nanyang Technological
Univ., Singapore)

Boston College, Merkert 130

4:00 pm

December 4

Prof. Philippe Caroft (Australian National
University)

Harvard, Pfizer Lecture Hall

4:15 pm

Eastern Scientific

www.easternsci.com
781-826-3456

Vacuum Pump Problems?

Eastern Scientific
specializes in the repair and
precision rebuilding of all

makes of mechanical
vacuum pumps.

Restrictions apply

Free pick-up & delivery

Sukant Tripathy Memorial Symposium
UMass-Lowell Inn and Conference Center

50 Warren St., Lowell, MA

8 am —4 pm
http://www.uml.edu/Research/CAM/Tripathy-
Memorial/symposium.aspx

December 7

Prof. Douglas Mitchell (University of Illinois)
“Genomics-Enabled Natural Product
Discovery.”

Harvard, Pfizer Lecture Hall

4:15 pm

December 8

Dr. Charles E. Chase (Eisai Research Institute)
Univ. of New Hampshire, Room N104

11:10 am

December 10

Prof. Aaron Esser-Kahn (UCal-Irvine)
“Chemical Biology Approaches to Innate
Immunity : Probing a Code Without a Key”
Tufts, Pearson, Room P-106

4:00 pm

Notices for The Nucleus
Calendar of Seminars
should be sent to:

Xavier Herault, email: xherault(at)outlook.com

Join
NESACS
on facebook

www.facebook.com/nesacs

CAREER DEVELOPMENT

Being an active participant in
NESACS activities will enable you to
network with major institutions and
corporations in our area and can
open up new career opportunities.

The NESACS Board of Publications,
which is responsible for both the
Nucleus newsletter and the NESACS
website, is looking to increase its
activities in this arena.

We would like to expand our capa-
bilities for keeping our membership
informed on what is happening in our
field and how to adapt to changing
times and new technologies.

You can help us do that. All we ask of
you is a few hours a month and a smile.

Call or email to see what
opportunities are available.

contact -- Vivian Walworth
NESACS Board of Publications
Phone - 978-369-3735

Email vwalworth@comcast.net

Your one-stop source to career-related
links in the Chemical Sciences

WWW.NESACS.ORG/CAREERS
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