3D Printing

NRRC Contact Information

At the SAU Engineering Lab, we can make the prototype of
your products. Our experts can convert your ideas into CAD
models and then make them into prototypes.
We can also use your CAD model in any format and make the
prototype for you.

Computational Simulation
We also offer expertise in the following engineering analyses:
* Solid modeling
* Finite element analysis to design your product
* Computational fluid dynamics simulation for your fluid flow
system
* Thermal design

NRRC
The NRRC facility on the campus of Southern
Arkansas University is thoroughly equipped
with state-of-the-art analytical instrumentation to
meet the needs of industries, public agencies, and
private citizens. The NRRC is a certified Arkansas
Department of Environmental Quality (ADEQ)
laboratory for waste water, runoff and soil testing.
Please consult the NRRC website for current fees on
certified testing.
The center recognizes its responsibility to aid in
the training of scientists to meet the needs of the
region. SAU students are encouraged to participate
in research projects at the NRRC while under the
supervision of both the SAU faculty and the NRRC
staff.

Consulting
and Expertise

The NRRC is the gateway to the knowledge and
professional capabilities of the faculty in the College
of Science and Engineering. In addition, the NRRC
provides expertise and consulting in the areas of
research and development, quality control, analytical
chemistry, alternative energy and fuels, water, and
soil chemistry.

NRRC Phone: (870) 235-5342
NRRC Email: NRRC@saumag.edu
NRRC Website: http://web.saumag.edu/science/nrrc/

Dr. Gija Geme
NRRC Director
Associate Professor of Chemistry, SAU
Analytical and Environmental Chemistry
B.S. Chem.: Arkansas State University
M.S. Chem.: The University of Memphis
Ph.D. Chem.: The University of Memphis

P.O. Box 9289
Magnolia, AR 71754
Office: 870-235-5342
gijageme@saumag.edu

NRRC Personnel
Dr. Scott McKay
Dean, College of Science and
Engineering and Professor of
Chemistry, SAU
Research Scientist, chemistry/
geologist, NRRC
Alternative Energy & Fuels,
and Petroleum projects
870-235-4290
semckay@saumag.edu
Dr. Tim Schroeder
Assistant Professor of
Chemistry, SAU
Analytical Chemistry, NRRC
Chemical Analysis and
Characterization
870-235-4277
tsschroeder@saumag.edu
Dr. Sam Heintz
Associate Professor of
Engineering, SAU
Industrial Technology Director
Chemical Engineering
870-235-4398
sfheintz@saumag.edu

Robert W. Lashlee, III
Research Analyst, Physicist
Computational Systems and
Modeling
719-362-6352
miami754@hotmail.com
Pablo Andres Bacon
Assistant Professor of Biology
Stream bio-assessment
870-235-5192
pabacon@saumag.edu

Mission

The mission of the Natural Resource Research Center,
NRRC, is to serve as an independent laboratory for the testing and characterization of materials, both commercial and
private, derived from the natural resources of the southwest
Arkansas region. The center values both basic and applied
research by undergraduate students and, as such, depends
heavily on students working in the center while at the
same time training for their careers. In these ways, the center hopes to serve as an economic development engine for
southern Arkansas.

Equipment
The laboratories of the NRRC maintain a full complement of powerful analytical equipment, including the
following makes and models:
* Shimadzu EDX-720 Energy Dispersive X-ray (EDX)
* Shimadzu IRAffinity with Attenuated Total Reflection (FTIR)
* Shimadzu TGA-50 Thermogravimetric Analyzer (TGA)
* Shimadzu TOC-VCSH Total Organic Carbon analyzer with Total
Nitrogen Module (TOC/TN)
* Shimadzu ICPE-9000 Inductively Coupled Plasma (ICP)
* CETAC U5000AT+ Ultrasonic Nebulizer (USN)
* Shimadzu UV 2450 Ultraviolet Visible Spectrophotometer (UV-Vis)
* Shimadzu QP-2010S Gas Chromatography Mass Spectrometer (GCMS)
* OI Analytical 4660 Purge and Trap Interface (P&T)
* Shimadzu Prominence High Performance Liquid Chromatography
(HPLC)
* Shimadzu LCMS 2020 Mass Spectrometer for HPLC (LCMS)
* Millipore Milli-Q Direct 8 Ultrapure Water system
* Buch 410 Hg Analyzer
* Dionex ICS-900 IC Chromatograph with autosampler
* Shimadzu GFA-EX7i Graphite Furnace AA-6300 Atomic Absorption
Spectrometer with autosampler

capabilities

Elemental Analysis

Characterization of materials for elemental content such as
heavy metals, organics, sulfur, etc.
* ICP - Quantitation of all metals plus sulfur and phosphorus after complete
sample dissolution for samples such as water, plants, minerals, soils, etc.,
by exposing the samples to very high temperature conditions. Utilization
of ultrasonic nebulization allows for analyses in the 10-100 parts per trillion
concentration range.
* EDX - Semiquantitation of most elements with little or no sample
preparation for samples such as soils, minerals, rock, etc., by their exposures
to incident X-rays. This instrument is capable of determining elemental
content to 0.01% in just a few minutes.

Speciation of Organics in Solutions and
Solids
* FTIR - Identification of specific portions of organic molecules
by their abilities to absorb heat energies. In some cases, molecular
identification is possible.
* UV-Vis - Quantitation of organic/inorganic substances in solution by
their ability to absorb ultraviolet and visible energies.
* GCMS - Separation, identification, and quantitation of volatile
organic compounds in liquid mixtures. Aqueous solutions require
purge and trap sample introduction. Quantitation at or below the parts
per million level.

* TOC/TN - Quantitation of organic carbon, inorganic carbon, and nitrogen
in liquid samples, particularly water samples by combustion analysis.
Capable of quantitation at and below the parts per million level.

* HPLC - Separation and quantitation of typically nonvolatile organic
substances in solution. Quantitation at or below the parts per million
level.

* UV-Vis - Quantitation of certain metal species in solution by their ability
to absorb ultraviolet and visible energies.

* LCMS - HPLC in tandem with a mass spectrometer to determine
molecular identities as well as to quantitate at very low concentrations.

* IC - separation of ions and polar molecules based on their affinity to the
ion exchanger. Capable of quantitation of different ions in water at parts
per million level.

Microbiology Analysis

* Hg Analyzer - incorporates the Hatch and Ott cold vapor technique for the
analysis of trace levels (parts per trillion) of mercury in drinking, surface,
and saline waters, as well as domestic and industrial wastes.
.
* GFAA - Quantitation of all metals after complete sample dissolution in a
wide variety of matrices. The detection limits for the graphite furnace fall in
the ppb range for most elements.

Materials Analysis

Characterization of materials by their transition,
combustion, and decomposition temperatures.
* TGA - Identification of molecular properties as the materials are
heated under controlled conditions. Capable of discerning changes
in sample mass of only a few micrograms during analysis.

* Microbiology laboratory - analysis of E. coli, fecal coliform
and total coliform by membrane filtration technique in drinking
water, bottled water, beverages, surface, well and groundwater,
waste water, recreational waters and process water for ultrapure,
chemical processing and pharmaceutical applications.

Engineering Simulation & 3D Printing
Lab
*
*
*
*

Solid modeling
3D printing
Finite element analysis
Computational fluid dynamics simulation

