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Welcome to The YSU Department of Chemistry!

It's an exciting time to be a Chemistry major because scientific developments are happening more quickly and
on more horizons than ever before. You will find a rewarding career in Chemistry if you enjoy solving important
problems, are stimulated by nature, enjoy being curious and creative, and seek to help society improve the
quality of life.

Employment Opportunities
If you pursue a career as a Chemist, you may:

- search for new materials for electronic, optical,

and many other applications
- fight to cure diseases

- find new ways to produce energy without

harming the environment

- continue to remove pollution from the air, water
and soil

- devise improved methods of food and drug
production

You may join the Chemistry graduates from Youngstown State University who are finding careers managing and
working in industrial and governmental laboratories, teaching at the high school or university level, and working
in medical professions. Some of these career opportunities may also require a graduate degree or other
professional training, such as pharmacy. Other professions that have attracted chemistry graduates include

patent law and journalism. Over half of all YSU chemistry graduates have gone on to graduate study.

YSU's Organic Chemistry, X-Ray Diffraction, and Glo  ve Box Laboratories



Facts & Figures:

1:19 Faculty:Student ratio , among the lowest of state-affiliated universities in Ohio with 14 Full-Time Ph.D.
Faculty teaching and mentoring undergraduates in research.

Several Ph.D. Adjunct Faculty, Ph.D. Support Staff, Full Time Instrumentation Specialist, etc.

B.A. and B.S. (ACS approved) degrees in Chemistry, including a combined sciences degree optimized for
Pre-Medical Students.

MS degrees with concentrations in Analytical Chemistry, Biochemistry, Inorganic/Materials Chemistry,
Organic Chemistry, and Physical Chemistry.

The Department has over 30 MS students who help teach the labs and recitations, assist undergraduates
with research, and staff the departmental Help Center.

Our students have developed extremely strong regional and national reputations for the quality of their
preparation for either graduate school or industry. Our BS and MS Students are among the top 5%
nationwide to go on to get Ph.D. degrees

According to the American Chemical Society, in 2006 the YSU Chemistry Department graduated more BS
and MS Chemistry students than any other University in the State of Ohio . It ranked 25" in the nation by
the number of MS degrees awarded - tied with Purdue and Texas A&M Universities!

Faculty, Students and Staff authored more than 50 peer reviewed scientific publications in 2007.

Founding member and central node of the STaRBURSTT Cyberdiffraction Consortium.

The Department has a State-of-the-Art Chemical Instrumentation Facility that gives its undergraduate
students more and better access than they would get at most other universities in the US, many with tuitions
3-6 times our own. Our holdings include:

0 4 X-Ray diffractometers, X-Ray Robotics (Dec. 2008); two new 400 MHz Nuclear Magnetic Resonance
Spectrometers; soon (mid 2009) new scanning and transmission electron microscopes and electron
microscopy prep facility; multiple FT-IR, Raman, and other optical Spectrometers; Raman Microscope
(mid 2009); ICP Atomic Emission Spectrometers; 6+ Mass Spectrometers; multiple HPLCs; 2
Electrochemistry Systems; 4 Inert Atmosphere Glove Boxes; 2 Gel Permeation Chromatographs; a
Differential Scanning Calorimeter and a Thermal Gravimetric Analyzer.

Hands-On Access to all major Instrumentation. This begins in the student's first year General Chemistry

Class where they use the Powder X-ray Diffractometer and the X-ray Fluorescence Spectrometer ($250,000).

Students in any Organic Chemistry Class will use the two new Nuclear Magnetic Resonance Spectrometers

($500,000). As they progress through the curriculum their daily involvement increases until they use, and

often master, the complete suite of instruments.

Chemical Safety Office & Chemical Management Center with 7 Full-time Support Staff onsite.

4 Year old Organic & Inorganic Chemistry & Research Labs; Fully equipped Student Computer Labs.

For more information please visit the Chemistry Web Page at http://www.as.ysu.edu/~chem/, call us at (330) 941-

3663, send us an e-mail at chem@cc.ysu.edu, or visit the Chemistry Office in Ward Beecher Science Hall (Room
number 5053).




Degree Options

The Department of Chemistry at YSU is organized
into five fields of Analytical, Biochemical, Inorganic,
Organic, and Physical chemistry. Several degree
and non-degree programs in Chemistry are

available to you:

» The Bachelor of Science degree with a Chemistry
or Biochemistry major is appropriate if you are
planning a career as a professional chemist or are
considering graduate school, professional schools,
or medicine. This degree program is certified by the

American Chemical Society.

e The Bachelor of Arts degree with a major in
Chemistry and a premedical option is appropriate if
you are planning to enter medical, dental, or

veterinary school.

» Non-degree programs including pre-optometry,
pre-pharmacy, and pre-podiatry are available if you

are planning to enter specialized schools.

e Graduate work leading to an MS degree is
available in the areas of Analytical, Biochemistry,
Inorganic, Organic, and Physical chemistries. This
degree program includes a very strong research

component.

» A combined five-year BS/MS program is available
if you wish to gain both the fundamentals of the
undergraduate experience and advanced training at

the graduate level.

» For the combined BS/MD program, offered in
collaboration  with the  Northeastern  Ohio
Universities College of Medicine & Pharmacy,
YSU’'s Department of Chemistry offers many
specialized courses that are open if you are a

qualified student in a Chemistry program.
Outside the Classroom

As a Chemistry major, you will work with faculty on
research projects of mutual interest. You may also
participate in a, help prepare and operate a lab, and
assist in research. In addition to gaining experience

in this program, you also earn income.

Dr. Arden L. Bement, Director of the National
Science Foundation, at the Ribbon Cutting for

YSU's new cutting edge NMR facility

To obtain the Undergraduate Admissions and Financial Aid Application and/or a copy of the current
Undergraduate Bulletin, please contact the Office of Admissions at: Telephone: (877) 468-6978 330-941-2000
TDD: 330-941-1564 Fax: 330-941-3674 E-mail: enroll@ysu.edu. The Office of Admissions is open Monday and
Thursday, 8:00 a.m. to 6:00 p.m., and Tuesday, Wednesday, and Friday, 8 a.m. to 5 p.m. The Office is also

open every other Saturday from 9 a.m. to noon, except on holiday weekends and during term breaks.



Bachelor of Science / Bachelor of Arts Curriculum O verview

Coursework leading to a B.S. degree with a major in chemistry:

Core courses Electives

General Chemistry 1, 2

Recitation for General Chemistry 1, 2
Calculus 1, 2, 3

Organic Chemistry 1, 2

Organic Chemistry Recitation 1, 2
Quantitative Analysis

General Physics 1, 2

Biophysical Chemistry or Physical
Chemistry 1, 2

Inorganic Chemistry

Biochemistry

Core courses

General Chemistry 1, 2

Recitation for General Chemistry 1, 2
Calculus 1, 2

Organic Chemistry 1, 2

Organic Chemistry Recitation 1, 2
General Physics 1, 2

Quantitative Analysis

Biophysical or

Physical Chemistry

Capstone course

Chemical Instrumentation
Intermediate Organic Chemistry
Advanced Organic Lab
Intermediate Inorganic Chemistry
Inorganic Lab

Solid State Structural Methods
Chemical Bonding and Structure
Polymer Science 1, 2

Enzyme Analysis

Coursework leading to a B.A. degree with a major in chemistry:

Electives

Inorganic Chemistry 1

Physical Chemistry 2

Chemical Toxicology
Biochemistry 1, 2

Chemical Instrumentation
Intermediate Organic Chemistry
Advanced Organic Lab
Intermediate Inorganic Chemistry
Inorganic Lab

Solid State Structural Methods
Chemical Bonding and Structure
Polymer Science 1, 2

Enzyme Analysis




Master of Sciences Degree with a Major in Chemistry

The Department of Chemistry offers a highly competitive graduate program leading to the Master of Science
(M.S.) degree. The Master of Science in Chemistry can be viewed as either a terminal or non-terminal degree.
By itself it serves as excellent preparation for employment in chemical and related industries, a wide range of
government agencies, and for two-year college teaching. It is particularly valuable for persons planning to
pursue a future Ph.D. degree in Chemistry, Pharmacology, Medicine, Environmental Science and many other

related fields.

The Master of Science in Chemistry at YSU is thesis centered with both strong coursework and research
requirements. The students will conduct independent laboratory or theoretical research under the guidance of a
faculty advisor of their choosing. Concentrations are available in the following areas of Chemistry: Analytical
Chemistry, Biochemistry, Chemistry Education, Inorganic Chemistry, Organic Chemistry, and Physical
Chemistry.

The Department of Chemistry maintains one of the most research active programs of any School of its size. As
a Masters Comprehensive school (YSU does not offer a doctoral degree in the Sciences) our Graduate and
Undergraduate students are at the center of our focus and Faculty and Staff are able to dedicate their full
attention to our MS, BS and BA students. Our MS students have full access to the department's wide holdings of
advanced cutting edge instrumentation (see
Facts & Figures), and as our students progress
through the curriculum their daily involvement
increases until they use, and often master, the
complete suite of instruments. They are also
actively involved in writing and publishing of
publications on their research. Members of the
Department have authored more than 50 peer

reviewed scientific publications in 2007 alone.

Admission Reguirements

In addition to the minimum requirements of the School of Graduate Studies, an applicant for admission to the
M.S. degree program in the Department of Chemistry must present an undergraduate major in chemistry or the
equivalent. Ordinarily, this entails the completion of at least a year's study of organic chemistry and a semester
of physical chemistry. In those cases where the undergraduate preparation is slightly deficient, the applicant
may be admitted with provisional status with the approval of the Chair of the department and the Graduate

Dean.



Degree Requirements

A minimum of 35 semester hours of credit is required for the MS degree. "Chemistry Laboratory Orientation",
“Introduction to Chemical Research", and "Chemistry Seminars 1 and 2" are required of all students.
Additionally, 9 to 15 semester hours of content courses are required, depending upon performance in placement
exams. A minimum of 6 Thesis hours are also required for the degree. Teaching assistants must register each
semester for "Teaching Practicum in General Chemistry”, and in either "Teaching Practicum in Allied Health
Chemistry" or "Teaching Practicum in Organic Chemistry". For graduation, the student must achieve a grade-
point average of 3.0 or higher in chemistry and must complete an acceptable thesis. Content courses are those
with specialized chemistry content, including the advanced and special-topics courses in the chemistry divisions.
Fifteen semester hours of content courses are required, at least nine semester hours of which must be at the

graduate level. These and the electives are chosen in consultation with the student’s advisor.

Assistant and Scholarships

Graduate Assistantships:  Applicants who intend to maintain full-time status may apply for a Graduate
Assistantship. Assistants are typically assigned teaching duties in undergraduate laboratories and recitation
sessions. Assistants are paid a stipend of approximately $11,300 for the year (plus summer research support),

with tuition charges waived. Assistantship application forms are available from the School of Graduate Studies.

Cushwa Fellowships: The Charles B. Cushwa, Jr./Commercial Shearing Inc. Graduate Student
Scholarship/Fellowship Fund was established in 2003 to provide students with the opportunity to pursue
advanced degrees, get career experience, and offset some of the cost of their graduate education. Cushwa
Fellows are required to enroll in 18 semester hours of degree-credit coursework per academic year, work 20
hours per week, spend one semester as an intern, and maintain good academic standing. Fellows are awarded
a $15,000 stipend for the academic year and the summer.
Instructional fees, the nonresident surcharge, and other
academic fees are remitted. Fellows are normally

appointed for two years, including summers.

Additional Financial Support from grants and other
funds is often available within research groups. Please

contact individual advisors within your field of interest.

For further information, contact Dr. Josef B. Simeonsson (jbsimeonsson@ysu.edu), Graduate Program Director

for Chemistry, or the School of Graduate Studies (http://www.ysu.edu/gradschool/index.shtml), whose site

provides an admission application form in pdf format, or fill out an online request for information at

http://www.as.ysu.edu/%7Echem/form-reg.html.




Faculty Research Interests

Dr.

Dr.

Dr.

Ganesaratnam K. Balendiran: Dr. Balendiran's
current research is focused on structure based
function and activity of molecules. Molecules
hide in them unique structural features which
play an important role in their physical and
biological properties. Use of various techniques
to understand the biological function leads to
exploitation of structure, manipulation of the
function with the use of small molecules are
some of the different areas actively pursued in
the laboratory. Ongoing projects include sugar
metabolism, nucleotide metabolism and gene
regulation. This approach may help in the
understanding of the etiology of diseases such
as diabetes, cancer and HIV and contribute to

the improvement in their treatment methods.

Larry Curtin: Synthesis and electrochemical
characterization of self-assembled alkanethiol
monolayers containing ferrocene dimers.
Spectroelectrochemical  characterization  of
conducting polymers with buckminsterfullerene
(C60) covalently attached to the polymeric

backbone.

Allen D. Hunter: His main interest lies in the
fields of automation and cyberization of
scientific instrumentation and remote access to
such instruments. Dr. Hunter's CyberLabNet
team at both the YSU Department of Chemistry
and the Youngstown Business Incubator are
developing a testing CyberLabNet tool kit that
will be initially applied to networks of chemical
instrumentation facilities (X-Ray

Diffractometers, Nuclear Magnetic Resonance

Spectrometers, Mass Spectrometers, etc.).
However, the architecture of the system is
being designed with much broader applications
in mind (e.g., ranging from the control of digital
machine tools to mobile objects) so that they
can be developed from the same core code. His
other interests are in the synthesis and
characterization of new nanoscale molecular
materials for electronic and nonlinear optical
applications. This materials science project
crosses the boundaries between traditional
synthetic chemistry and adjacent areas
including analytical and polymer chemistry. He
is further interested in bioactive organometallic
materials, structural studies in the solid state
(X-ray diffraction) and solution (liquid crystal

NMR), and in chemical education research.

The D8 Advance Powder X-ray Diffractometer



Dr.

Dr.

John Jackson: Synthetic organic chemistry of
new C-C bond formation strategies using bis-

(2,2,2- trifluoroethyl)-phosphonoesters.

Brian D. Leskiw: Leskiw’s research focuses on
mass spectrometry and its application in

analytical and physical chemistry. He
investigates the presence and stability of
various compounds in the gas phase, with
interests in transition metal cluster reactions,
gas phase nucleation, ion-molecule reactions,
flavor chemistry, and the quantification of trace

contaminates.

Dr. Clovis A. Linkous: Dr. Linkous studies advanced

membrane electrolyte technology for water
electrolysis and fuel cells, hydrogen storage
cycles, and photochemistry of semiconductor
particulates, with an overall objective of using
solar

energy to perform useful chemistry.

Specifically, he studies kinetics and
mechanisms of photochemical reactions on
metal oxides such as TiO, and WOQO3, and on
organic pigments such as perylenes and
phthalocyanines. While initial emphasis was on
water decomposition to produce hydrogen and
oxygen, it later developed into an interesting
scheme for inhibition of algae growth. In
addition to water decomposition, Dr. Linkous
has also examined photochemical
decomposition of hydrogen sulfide, a major
pollutant resulting from oil refinery operation. In
the area of fuel cell electrolytes, he investigates
aromatic  sulfonic  acid

wholly polymer

electrolytes as substitutes for expensive

perfluoroalkyl materials. His hydrogen storage
metal

work has involved the use of alkali

Dr.

Dr.

borohydrides for H, generation and subsequent

recycling of the spent material.

Sherri

organometallic monomers which can serve as

Lovelace-Cameron: Synthesis of
precursors for organometallic polymers. Use
electrochemistry to study the effects of electron
transfer reactions on the reactivity and bonding
modes of

p-coordinated ligands in

organometallic compounds. Using Service
learning or the Self-Regulated Learning model

to enhance student learning.

Howard Mettee: (1) Computational chemistry
and modeling of active site energetics in
enzyme catalysis, in particular looking at the
role of copper ion in superoxide dismutase and
zinc ion in beta lactamase; (2) Physical and
hardwoods and

chemical modification of

charcoal to enhance water filtration

characteristics; and (3) synthesis and
evaluation of dimethylacrylate based resins as
articular

cartilage materials for degraded,

weight bearing joints.

The Smart Apex Single Crystal Diffractometer



Dr.

Dr.

Dr.

Daryl Mincey: Environmental analysis, using
Inductively Coupled Plasma Atomic Absorption
Spectroscopy, of metal contamination of
Mahoning River and Brownfield site samples.
Elemental

analysis of archeological and

historical artifacts. in collaboration with the

national lab of the Food and Drug
Administration in Cincinnati, Ohio: Analysis of
contaminants in food and drugs such as

melamine, ricin and other toxic proteins;
Analysis of counterfeit drugs and food additives.
Dr. Peter Norris: Chemical synthesis of
glycomimetics and uses of monosaccharides as
chiral platforms. Two main areas of interest; i)
the preparation of the aminosugars found in the
capsular polysaccharides of S. aureus bacteria
and glycomimetics thereof as potential
antibiotics; ii) the use of conformationally well-
defined monosaccharides as platforms upon
which to introduce chemical diversity using
methods and

polymer-supported parallel

synthesis techniques.

Michael Serra: Metal catalyzed oxidation of
proteins by reactive oxygen species. Isolation
and characterization of oxidized proteins by
HPLC,

polyacrlyamide gel electrophoresis,

enzyme assays, and mass spectrometry.

Josef B. Simeonsson: Analytical Chemistry,
Atomic and Molecular Spectrometry Methods,
Trace and Ultratrace Analysis, Analytical Laser
Spectroscopy Methods-Fluorescence,
lonization and Raman, Environmental Analysis
and Clinical Analysis, Biogeochemical cycling of
trace species, environmental remediation,
Biological trace element research, Flame and

plasma diagnostics, plasma spectroscopy.

Dr.

Dr.

Nina V. Stourman: Dr. Stourman is interested in
and conducts research on bacterial functional
She

investigates bacterial glutathione metabolism

genomics during response to stress.
and the mechanism and the biological role of

bifunctional enzyme glutathionyl spermidine
synthetase/amidase (GSS) and its products in

E.coli.

The new Bruker Avance Superconducting NMR

Timothy  Wagner: i) Synthesis and

characterization of mixed-anion inorganic
materials. Preparation of powder and single
crystal samples for structural characterization
electron

by X-ray diffraction, scanning

microscopy and  transmission  electron
microscopy. ii) Synthesis and characterization
of metal-ceramic interpenetrating networks.
These materials, produced in collaboration with
Fireline TCON Inc. of Youngstown, are unique

ceramic-metallic composites manufactured by



immersion of ceramic preforms in a bath of
The TCON materials have

properties that

liquid metal.
outperform traditional
composites and are useful in high-temperature
industries where strength, hardness, and
toughness are required of the materials. Other
potential uses of the TCON materials extend to
barriers and

armor and projectile proof

advanced brake rotor materials.

Selected Adjunct Faculty:

Andrew Hirt. Drew Hirt is President and Senior

Scientist of Materials Research Laboratories,
Inc. (MRL), in Struthers, Ohio, a state-of-the-art
laboratory for the study of materials related
problems. Via the Ohio Third Frontier Program
many graduate and undergraduate students at
YSU have participate in internships at MRL
where they were able to gain valuable expertise
in real world application of a wide range of

materials analysis techniques such as X-ray

photoelectron spectroscopy, ion scattering
spectroscopy, scanning Auger microscopy,
scanning and transmission electron

microscopy, secondary ion mass spectroscopy
(SIMS) and SIMS,

dispersive X-ray spectroscopy,

time-of-flight energy
wavelength
dispersive  X-ray  spectroscopy, infrared
UV/VIS/NIR

analysis,

spectroscopy/microscopy,
spectroscopy, residual gas
metallography, light microscopy, microtomy,
gas chromatography, thermal analysis, physical
testing (tensile/shear/etc.) and X-ray diffraction

(XRD).

Dr.

Dr.

Matthias Zeller. Dr. Zeller is the resident
crystallographer at the YSU X-ray diffraction
facility, one of the central nodes of the
STaRBURSTT Cyberdiffraction consortium, a
national network of faculty with teaching and
research interests in crystallography supported
by remotely accessible diffraction. He conducts
research involving all aspects of X-ray
crystallography, he trains users, guests and
students, and offers intense hands-on summer
courses at the YSU X-ray facility; By training an
organometallic chemist he also assists students
synthesizing and characterizing organic and

organometallic compounds.

Roland Riesen. Dr. Riesen is the principal
scientist responsible for the operation of the LC,
HPLC, GC and mass spectrometry equipment
at the YSU department of Chemistry and the
Youngstown State University Instrumentation
Support Unit. Riesen also conducts aroma and
flavor research in general, and in enology (wine
science) in particular. His experience and
expertise has been recognized recently with the
prestigious “2005 Enology Paper of the Year”
award. He cooperates nationally and
internationally with various research institutions
on wine aroma and flavor and consults with
various wineries. He also engages in the
analysis of contaminants of river sediments, the
determination of community structure in river

sediments and pesticide residues.



Contacts:

Department of Chemistry:

Youngstown State University
Department of Chemistry, Room # 5053

1 University Plaza

Youngstown, OH 44555-3663
Tel: (330) 941-3663
Fax: (330) 941-1579

e-mail: chem@cc.ysu.edu
online request for information: http://www.as.ysu.a&u/%7Echem/form-reg.html.

Office Hours: Mo-Fr, 8 am to 4:30 pm

Chemistry Graduate Program:

Dr. Josef B. Simeonsson, Graduate Program Directdor Chemistry, jbsimeonsson@ysu.edu

School of Graduate Studies:

http://www.ysu.edu/gradschool/index.shtml

YSU Office of Admissions:

Telephone: (877) 468-6978 or 330-941-2000
TDD: 330-941-1564
Fax: 330-941-3674

E-mail: enroll@ysu.edu

Office Hours: Mo, Thu 8:00 a.m. to 6:00 p.m., TueWed, and Fri: 8 a.m. to 5 p.m.,

Sa: 9 a.m. to noon, except holiday weekends and ding term breaks.




