
School of Polymer Science and Engineering 
 

EQUIPMENT AND INSTRUMENTATION LIST 
 

 
The University of Southern Mississippi School of Polymer Science and Engineering is 
housed in a 106,000 square foot research facility with comprehensive polymer synthesis, 
analysis, characterization and processing capabilities.  Available equipment and facilities 
include: 
 
3D PRINTERS 

• Formlabs Form 2 
• Lulzbot Taz 6 
• Lulzbot Mini 
• Autodesk Ember (x2) 
• Ultimaker S5 
• DeltaMaker 2T Large Format 

 
BARRIER PROPERTIES ANALYSIS 

• Mocon Ox-Tran Model 2/21 Oxygen Permeability  
• Mocon Aromotron Solvent Vapor Transport Unit  
• Mocon Permatran-W 3/31 Water Vapor Permeability 
• Mocon Permatran-W 3/33 Water Vapor Permeability 

 
CHROMATOGRAPHY 

• Agilent PL-GPC 220 High Temperature GPC System 
• Agilent/Varian 500 MS System 

o LC/MS/MS and MSn capability 
o Electrospray ionization detector (ESI) 
o Atmospheric pressure chemical ionization detector (APCI) 
o Prostar 420 Autosampler 

• Agilent/Polymer Laboratories PL-
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o 1050 pump, 1047A RI, 3396 integrator, cyano capillary column 
• Spectra Physics System reverse phase HPLC 
• Hewlett Packard 6890 GC 

o MSD 6890 Mass Selective Detector 
o 6890 auto sampler 
o Windows NT operating system with enhanced chemstation software 

• Pervaporation unit, liquid separations using films 
• Linde Gas Permeation device 
• Agilent 1260 Infinity II system 

o Wyatt Technology Dawn Heleos-II 
o Wyatt Technology Optilab T-rEX RI Detector 

• Acquinity System 
o Acquinity PDA TS Detector 
o Acquinity ELS Detector 
o Acquinity RI Detector 

• Teledyne ISCO CombiFlash NEXTGEN 300+ (small molecule flash 
chromatographer) 

 
 
COMPOSITES CENTER 
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COATINGS LABORATORY 
• Q-Fog salt spray chamber 
• QUV accelerated weathering testers 
• Q-Sun Xenon Arc Test Chamber, Model Xe-3-HS 
• Prohesion chamber 
• Gardner impact tester 
• Gardner minimum film forming temperature bar 90 
• Fusion systems EPIQ6000 ultraviolet curing apparatus 
• Gardco statistical Novogloss gloss meter 
• Thickness gauges 

o Dial 
o Minitest 4000 
o Fisher permascope 
o Digital micrometer 
o PosiTector 6000-FN3 
o PosiTector 100 ultra-sonic multi-surface film 

• DeFelsko PosiTest® digital pull-off adhesion tester 
• Draw down bars 
• Shar Incorporated high-speed mixer 
• Myers Engineering high-speed mixer 
• Kinetic Dispersion Corporation Kady Mill 
• SpeedMixer™ dual asymmetric centrifugal laboratory mixer 

o DAC 100 and DAC 800 models  
• Thomas Scientific Shell Labs inert atmosphere oven 
• Teledyne taber abrader 
• Paul Gardner dry time recorder 
• Sward rocker hardness tester 
• BYK-Gardner micro tri gloss meter 
• Gardner EZ viscosity cups 
• Gardco/Hoffman SAM tester 
• Norton ball mill 
• Microfluidics microfluidizer 
• Gardner conical mandrel bend tester 
• Gardner mandrel bend tester 
• Ford viscosity cups 
• Contact angle tester 
• Hegman gauge 
• Pencil scratch hardness tester 
• Crosshatch adhesion tester 
• Weight per gallon cups 
• Gardner glossgard system 
• PTC instrument durometers 
• Gardner bubble viscometer 
• HVLP spray guns 
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MICROSCOPY/IMAGING 

• Zeiss Sigma VP FEG-SEM with Thermo System 7 EDS and WDS X-ray 
detectors 

• Bruker Icon AFM with ScanAsyst with Nanoscope V controller, Large-sample, 90-
micron scan range system, Closed loop scanner, Imaging Modes:  PeakForce 
QNM (Quantitative Nanomechanical Mapping, PeakForce TUNA, Torsional 
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PHOTOVOLTAIC CELL FABRICATION/ANALYSIS 
• AM1.5 solar simulator (Photo Emission Tech. Inc.) 
• Keithley 2400 source unit for current density-voltage measurement 
• ProCleaner™ Plus UV/ozone system 
• Q150T Turbo-Pumped Sputter Coater 
• Lakeshore Cryotronics CRX-VF Cryogenic Probe Station  
• Bentham PVE300 Photovoltaic  Characterization system 

o Bentham 610 light source (x3) 
 
PARTICLE SIZE ANALYZERS 

• 





 

    
 

School of Polymer Science and Engineering 
118 College Drive #5050 

Hattiesburg, MS 39406-0001 
Phone 601.266.4868 Fax 601.266.5504 

 

SPECTROSCOPY – NMR 
• Bruker AVANCE III 600 MHz high performance digital NMR spectrometer with 

autosampler 
• Varian UNITY-INOVA 500 MHz spectrometer 
• Varian UNITY-INOVA 400 MHz solids spectrometer 
• Varian MERCURY 300 spectrometer 
• Varian MERCURY 200 spectrometer 
• Bruker MSL-200 solids spectrometer 

 
SPECTROSCOPY - IR 

• Bio-Rad FTS 6000 Step-Scan spectrometer with Stingray IR imaging software 
and photoacoustic and ATR attachments with UMS 500 microspectroscope 

• Perkin-Elmer 1600 Series FTIR 
• Nicolet IR/42 FTIR 
• Nicolet 6700 FTIR with Smart Orbit diamond ATR accessory 
• Nicolet 6700 FTIR 

o GATR sampling accessory kit 
o Smart iTR ATR accessory 
o VeeMax variable angle specular reflectance accessory 
o In-sample compartment for TGA/IR analysis  
o Heated contact ATR accessory  
o Pressure cell accessory 

• Nicolet Continuum IR Microscope 
• Nicolet Antaris II near-IR  
• Digilab Scimitar FTS-2000 
• Mettler Toledo ReactIR 1000 with variable optics module for remote sensing with 

diamond and silicon probes 
• Mettler Toledo ReactIR iC10 with diamond probe and controlled heating platen 
• Mattson Galaxy series FTIR with TGA interface 
• Bruker Vertex 80v FTIR 
• PerkinElmer Frontier FT-IR Spectrometer 

 
SPECTROSCOPY – UV/VIS 

• Perkin-Elmer Lambda 6 UV/Vis spectrophotometer interfaced to an Epson PC 
• TECAN M1000 Infinite plate reader 
• Thermo Scientific Multiskan FC photometer 
• Science Tech SS150W solar simulator 
• Agilent Cary Series Uv-Vis-NiR (Near iR) Spectrophotometer 

 
SPECTROSCOPY - MASS 

• PerSeptive Biosystems MALDI mass spectrometer with Voyager RP 
Biospectrometry workstation, molecular weight in the millions, end group analysis 
below 25,000 
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SPECTROSCOPY – RAMAN 

• Thermo DXR Raman spectroscopy system 
 
MAGNETOMETRY 

• Quantum Design MPMS3 Superconducting Quantum Interface Device (SQUID) 
Magnetometer 

 
THERMAL/CALORIMETRIC ANALYSIS 

• Govmark CC-1 cone calorimeter 
• TA Instruments Discovery TGA with auto-sampler 
• TA Instruments Discovery TGA with Discovery Mass Spectrometer 
• TA Instruments DSC2000 with auto-sampler 
• TA Instruments TGA500 with auto-sampler 
• TA Instruments Q400EM TMA 
• TA Instruments Q400 TMA 
• TA Instruments Q800 DMA with RH control option 
• TA Instruments VTI-SA+ Vapor Sorption Analyzer 
• Mettler Toledo Flash DSC 2+ 
• Mettler Toledo Polymer DSC R with TS0801RO Sample Robot 
• Mettler Toledo STAR System DSC 3+ 
• Mettler Toledo STAR System TGA/DSC 3+ 

 
SOFTWARE FOR SIMULATION AND DESIGN OF EXPERIMENTS 

• HPC cluster with 336 cores and 1.4 TB of RAM 
• HPC cluster with 2000 cores 
• Finite Element Modeling (MOOSE) 
• Solidworks 
• Cosmosworks 
• Cosmosfloworks 
• Pro-E 
• Minitab 
• DOE Pro 
• QI Macros 
• Mathcad 

 
WOOD COMPOSITES 

• Watlow/SRT 180 Ton Hydraulic Press w/26” x 26” heated platens 
• Henschel FM L 40 mixer 

 
X-RAY SCATTERING 

• Xenocs Xeuss Small-Angle/Wide-Angle X-ray Scattering SAXS/WAXSS system 
with 2 and 10 meter configurations 

o Pilatus3 1M detector with a combined hybrid pixel Small and wide-angle 
X-ray scattering (SWAXS) module 
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o Grazing-Incidence Small-Angle X-Ray Scattering (GISAXS) Stage 
o Large sample chamber compatible in either in vacuum or air 

 
MISCELLANEOUS 

• Positron annihilation spectroscopy (PALs) system 
• Tenney T20RC20-A Environmental Chamber 
• MicroFab Jetlab 4 micro printing system 
• Gamry Potentiostat-galvanostat 
• Advanced Measurement Technologies VERSASTAT4-400 DC voltammetry and 

corrosion system 
• MBraun Labmaster (1800/1000), with single filter column gas purification system 

and antechamber 
• Chem Glass 30 L reactor 
• Edwards short path distillation system/wiped film evaporator 
• Mettler Toledo Density XS system  
• Orion AF8 Volumetric Karl-Fischer water analysis unit 
• Varian 109Q ESR 
• Hewlett-Packard 4192A impedance analyzer with HP-85 data station  
• Time resolved, single-photon counting fluorescence spectrometer 
• Nanosecond laser flash photolysis system 
• 
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