


VCU Facts

More than 32,000 students, > 2000 faculty
Located in historic Richmond, the capital since 1779

Population of Richmond metropolitan area: > 1.2 million
Over 200 million in sponsored research funding
VCU occupies 174 buildings; over 140 acres

Medical, Dental, Pharmacy Schools

Now offers two new interdisciplinary Ph.D programs in
Nanoscience and Chemical Biology

Now has a new Nanomaterials Characterization Center




VCU Chemistry Facts

A 17 research active faculty
A ~ 70 graduate students

A Location: T. Edward Temple Building and Oliver Halk
Physical Sciences

A Focus areas in: Biological/Biophysical, Analytical,
Inorganic, Physical, and Organic Chemistry, Chemical
Physics, and Materials/Nanoscience

Home of Nobel Laureate John Fenn




The Faculty

A7 Tenure-track faculty
A0 Collateral faculty (5 teaching, 3 research support, 1 research).
AL2 were hired (8 TT) in last 8 years (nearly 50%).

14 of 15 TT facul Yy oar ¢ 2P 09
with significant external funding.

Funding from: NSF, NIH, DOE, NASA, foundations/industry




Undergraduate Research

AClose t0 500 undergraduate chemistry majors

ARevised curriculum concentrations include aresearch intensive  option,
Professional Chemist With Honors , leading to 12 undergraduate
chemistry theses and undergraduate departmental research seminars

(2006-10). Undergraduates are strongly encouraged to work in research
labs.

ANSF funded Research Experience for Undergraduates program
(1999-2004 & 2006-present) involved over 16 faculty from 4 departments
and over 100 students in summer research projects.

AParticipated in International REU USBrazil Program (3 students)

National Science Foundation

VCU Practices and Perspectives
Summer Undergraduate Research Experience




Graduate Research

A Degrees offered
APh.D. and M.S. in Chemistry (http:/Awww.chemistry.vcu.edu/)
A Ph.D. in Nanoscience (www.nano.vcu.edu)

APh.D. in Chemical Biology (http://www.chembio.vcu.edu/)

A ~ 70 graduate students
A TA and RA positions available

A Research Areas: Biological/Biophysical, Analytical,
Inorganic, Physical, and Organic Chemistry, Chemical
Physics, Materials, and Nanoscience




Instrumentation

A Three major instrumentation facilities
(each staffed by a PhD):

A General

U Various IR, U\-Vis and GCMS
Instrumentation

U 300, 400, & 600 MHz, multi-nuclear.

A Mass spectrometry
U Quadrupole ion trap and g-TOF.
U Orbitrap high-resolution mass spectrometer -
ideal for proteomics.

AAccess to Nanomaterials Core Characterization
Facility

http://www.chemistry.vcu.edu/research/facilities.html




Nanomaterials Instrumentation (NCC)

State-of-the art facility for Nanomaterials Characterization

Veeco ICON SPM
PANalytical XRD
ThermoFisher ESCAlab 250 XPS
Zeiss Libra 120 TEM
Jeol SEM
Hitachi Su-70 FESEM

Ellipsometer

Nikon Microscope

www.nano.vcu.edu




Interested in Graduate School ?

Consider the following:

Chemistry (PhD)
\l Nanoscience(PhD)

v Chemical Biology(PhD)

Who to Contact: Dr. Maryanne Collinson (Chemistry)
Dr. Everett Carpenter (Nanoscience)
Dr. Nicholas Farrell (Chemical Biology)

For general information on Graduate Studies in Chemistry

Email: gradchem@vcu.edu
Phone: (804) 828 -1298



https://ssb.vcu.edu/proddad/twbkwbis.P_GenMenu?name=homepage

Why Graduate School at VCU?

Competitive stipends

Fellowships

Interdisciplinary research programs

Internationally known faculty that actively publish

Hands-on program; low student -to-faculty ratio
Collaborations with the VCU-MCV Medical College (MD/PhD

program)
. Diversity
8. Centrally located; less than 2 hrs from Washington, D.C.,
the beach, and the mountains
9. A bi g fnAsmall o
10. Friendly environment




Requirements for Graduate School
at VCU

. Graduation from an accredited college/university

. Satisfactory GPA (The university minimum undergraduate GPA is
2.7 on a 4.0 scale for at least the last 2 yrs of undergraduate
work)

. Satisfactory scores from the GRE (must be current, less than
five years old)

. Satisfactory scores on the TOEFL exam (for International
Students only). The recommended TOEFL score is 600 (paper
based), 250 (computer-based), 100 (internet based). Scores
must be current (within 2 -years). In some cases, students may
be admissible with scores lower than those listed above.

. Strong letters of recommendation




Application Process

All documents on-line at
http://www.chemistry.vcu.edu/graduate/prospective.html

Domestic Students

Complete the Chemistry Department pre-application form

Complete the On-line Graduate Application Form. Fee waivers are available for domestic
students, provided this is the first time an application has been submitted to VCU. If
interested, please contact Dr. Collinson (mmcollinson@vcu.edu)

Submit a one-page personal statement describing your career goals and how a degree in
chemistry would help you to meet those goals. Also include prior work/life experience that
relates to your interest in chemistry and any other information that you think will help in
the evaluation of your application.

Submit official (no photocopies) transcripts from all colleges and universities attended.

Submit the names of three people that will be sending letters on your behalf. Letters must
be in signed/sealed envelopes or sent directly by the person writing the letter.

Submit official results (no photocopies) for the General GRE Exam (equired ); Subject
GRE Exam (optional).

Submit your In -State Tuition form.



mailto:gradchem@vcu.edu
mailto:gradchem@vcu.edu
mailto:gradchem@vcu.edu

Application Process

All documents on-line at
http://www.chemistry.vcu.edu/graduate/prospective.html

International Students

Complete the Chemistry Department pre-application form.

Complete the Graduate Application Form.

Submit a one-page personal statement describing your career goals and how a degree in
chemistry would help you meet those goals. Also include prior work/life experience that
relates to your interest in chemistry and any other information that you think will help in
the evaluation of your application.

Submit official or officially certified copies of all grade reports for all secondary and higher
school studies, as well as original or officially certified copies of all academic diplomas,
certificates and national or other major examination results. Official records must be
submlitt_ed in the native language and must be accompanied by an official English
translation.

Submit the names of three people that will be sending letters on your behalf. Letters must
be in signed/sealed envelopes or sent directly by the person writing the letter.

Submit official results (no photocopies) for the General GRE Exam (required ) and TOEFL
(required ); Subject GRE Exam (optional).

Financial Statement and a check or money order of $50, payable to VCU.




Application Process

All documents on-line at
http://www.chemistry.vcu.edu/graduate/prospective.ntml

Submit all application materials to:

Virginia Commonwealth University
Graduate School

Moseley House

1001 Grove Avenue

P.O. Box 843051

Richmond, Virginia 23284-3051

Suggested Deadline Dates:
April 15 (Fall admission)
Oct. 15 (Spring admission)




Research Faculty

Materials/Nanoscience
Collinson

Analytical Carpenter

Collinson Alvarez
Alvarez Arachchige

Rutan El-Shall
Gronert Bratko
Luzar
El-Kaderi
Bertino (Physics)
Physical Ye (Physics)
Luzar
Bratko Luzar

Biological/Biophysical
Rutan
Farrell

Hartman
Terner
Luzar
Alvarez
Sidorov
Gronert
Bratko
Cropp

Organic
El-Shall Bratko Sidorov Inorganic

Alvarez El-Shall Gronert Farrell

Terner qupente_r Hartman Carpenter
Baski (Physics) Gupton El-Kaderi

Bertino (Physics) Cro Arachchige
Reshchikov (Physics) PP




Research in the Arachchige Group

Inorganic, Nanoscience, Materials

x Researclefforts in our group are focusedon the . To Nes NCs
. . . ass

designand synthesisof novel nanoscalematerials E '

with uniqueandtunable physiochemicaproperties

x Theresearchis highly interdisciplinary,with the

how structure, particle size, shape, atomic
composition are related in order to advance
technologiessuch as information storage, sensors,
energyconversionand catalysis

aim to develop a fundamental understanding of

(@) Quantum Dot Materials
for Solar Cell Applications.

viscous sol

(b) NanoscaleMaterials for Information Storage,
Catalysis, Sensing and Imaging.

Mercaptoundecanoic acid (MUA) 4-Fluorophenylthiol (FPhSH)

oxidant = H,0, C(NO,), hv/O,
hydrogen peroxide tetranitromethane (TNM) photooxidation



Chemical Biology in the Cropp Lab

Isotopic photo-crosslinking amino acids.

Photochemical control of FIAsH labeling
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Our group in interested in developing tools for manipulating
and studying proteins. The work makes use of unnatural
amino acid mutagenesis, protein directed evolution, and

synthetic chemistry.

Scanning amino acid mutagenesis
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2010, 49, 1557-1559. ACS Chem. Biol., 2009, 4 (2), 109i 113.



Research in the Hartman Group
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Research in the EI -Kaderi Group

Materials Design, Inorganic, Nanoscience, Organometallics

Our research efforts are devoted to the development of highly porous polymers for use in clean ener
applications; Hstorage and purification, and catalytic processes that utilizermpéad sights or deposited
metal nanoclusters for the production of separate molecules like methanol or long chain polymers. T
group is also interested in organometallic complexes for use in homogenous catalysis and activation
small molecules such as, Bnd CQ.

Projects:

¢ New porous organic and inorganic polymers:

Design and Modeling, Synthesis and Characterizatidy Applications: Storage, Catalysis, etc.

¢ Metaldoped polymers using Chemical Vapor Deposition (CVD) and other related techniques:
Materials (Fullerenes, MOFEOFs)A CVD A Materials with enhanced storage and catalytic properti
¢ Metalpolydentate ligand complexes for ethylene polymerization and activation of small molecules

Ligand design and synthegls Organometallic complexes Reactivity studies
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The Gronert Research Group

Mass Spectrometry Lab
Organic, Biological/Biophysical, and Analytical

Gas-Phase Organic Catalysis: Mechanisms Proteomics Studies of
Reaction Mechanisms and Stereoselectivity Protein Modifications
Q Modified
A C<< O@@KOQ}R protein
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Stereoselectivity Isotope Effects M
Substituent Effects ~ Computational Modeling Using mass spectrometry to
_ probe the binding properties of 1 Database analysis
Gas-phase studies probe catalyst intermediates that :
!ntr_mrs];g TeCh?m?m ar]lfd gtlve cannot be isolated in solution '-»"  Modification
insight into solvation effects ol site map
; Projects focused on
Projects focused on alkene epoxidations
SlIJ_bS_t'tl{[_t'On andt_ and other oxidations Projects in diabetes
elimination reactions and aging research




RESEARCH IN LUZAR GROUP

Physical; Biological/Biophysical;, Materials and Nanoscience; Chemical Physics
Solvation processes in bio-systems and materials are exceedingly complex, involving a range of time and length scales.
Mul ti faceted problem requires a multifaceted approact

Aln silicoo/ Comput
on computer workstations and
supercomputers

<, >

Neutron scattering experiments
on worl dés most p
neutron source

Scientific

HYDRATION PROCESSES IN computing
NATURAL & SYNTHETIC

SYSTEMS

Statistical mechanics- relation ’
between macroscopic and
microscopic world

R < -

Condensed phase chemical dynamics

Molecular
modeling

Minimalist
models

A SPIN MUST BE
UP OR DOWN

e

HIGLHIGHTS: Students in our group:
-Work on exciting projects relevant to everyday phenomena in biochemistry and materials science
(e. g. biological hydration and organization, action of detergents, intermolecular recognition)
Mevelop new theoretical perspectives and methods and learn how to independently write
computer programs

AGet international research experience early in their careers. . .
http://www.chemistry.vcu.edu/people/bio/luzar.html




Structure

lon Intensity

The El -Shall Research Group

Physical; Materials & Nanoscience; Chemical Physics

Clusters «__

lon-mobility mass
spectrometry
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CHEMISTRY (53 Catalysis

- C N N o =———’: Au-Ag Nanoparticles

Laboratory s

Our research interests are in the general
areas of molecular clusters, gas phase and
cluster polymerization, nucleation
phenomena and nanostructured materials.
The major goal is to gain insights as to how
the properties of matter evolve as the size
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Research in the Collinson Group
Analytical, Inorganic, Materials, Nanoscience
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Tools of the trade: SEM, AFM, XPS, FTIR, Echem, Fluorescence
Funding: National Science Foundation

Hierarchical porous silica



Research in the Rutan Group
Analytical, Biological/Biophysical
http://www.people.vcu.edu/~srutan/

A Development of two-dimensional liquid
chromatographic methods for metabolomic
applications

from 2D column

A Evaluation of informing power of - i to waste
chromatographic methods - !h “ |! |
A Analysis of multi-way data from LCxLC/DAD - :
Instrumentation Hiremr—s
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