
The MRL Polymer Characterization Facility has instrumentation available for use by all campus 

researchers, researchers from other universities, and local industry: Circular Dichroism 

(CD), Wyatt DynaPro NanoStar DLS, Gas Chromatograph (GC), GPCs (analytical, preparative), 

GPC-MALS, Microwave Reactors (Biotage or CEM), Differential Scanning Calorimeter (DSC), 

Rheometers (with water bath or oven), Nano ITC (isothermal titration calorimeter). 

We offer training classes on a regular basis usually every Tuesday.  

 

Please request training by e-mail: kbrzez@mrl.ucsb.edu. Before class please read the manual: 

 

http://www.mrl.ucsb.edu/polymer-characterization-facility/instruments 

 

Users of the MRL Polymer Characterization Facility are required to complete the EH&S 

Laboratory Safety Class: 

  

http://www.mrl.ucsb.edu/requirements-all-people-working-mrl 

 

Instrument Classes: 

 

1. Circular Dichroism (CD) records the phenomena as a function of wavelength, 

time or temperature. Circular Dichroism is defined as the differential absorbance 

of left circularly polarized light (LCPL) and right circularly polarized light 

(RCPL). To be “CD active”, a molecule must be structurally asymmetric. The most commonly 

studied molecules are proteins. Changes of CD signal reflect changes in the protein structure. 

Information about protein stability or folding intermediates can be obtained. 

 

2. DynaPro NanoStar DLS is a Dynamic Light Scattering is used for the analysis of polymer 

solutions, aggregates, nanoparticles. DLS can measure a hydrodynamic radius for the smaple 

(0.5 to 1000 nm). 

 

3. Gas Chromatograph (GC) makes possible to separate the volatile components of a very 

small sample and to determine the amount of each component present. Mobile phases are 

generally inert gases such as helium, argon or nitrogen. Separation of the components with a 

wide range of boiling points is accomplished by starting at a low oven temperature and 

increasing the temperature over time to elute the high-boiling point components. The rule of 

thumb is that retention times correlate with boiling points. 

 

4. Gel Permeation Chromatography (GPC) is an established separation method for the 

determination of molecular weight averages (Mn) and molecular weight distribution 

(PDI=Mw/Mn) of polymers. Our Facility has a variety of the analytical GPC setups with RI, 

PDA detectors using chloroform or DMF as a solvent. Polymer standards: PS, PMMA, PEO. The 

testing report can include calibration plot, chromatogram, number average molecular weight and 

PDI of the polymer. Preparative GPC separates according to molecular size. The elution order is 

from high molar masses to low molar masses. Therefore, the method can be used for additive 

analysis, determination of oligomers content and purification of polymer sample. The polymer 

fraction (up to 100 mg) can be recover by removing solvent (under vacuum) and Mn, PDI of the 

samples can be determined by the analytical GPC. 

http://www.mrl.ucsb.edu/polymer-characterization-facility/instruments
http://www.mrl.ucsb.edu/requirements-all-people-working-mrl


 

5. Microwave enhanced chemistry is based on the efficient heating materials by “microwave 

dielectric heating” effects. This phenomenon is dependent on the ability of a specific material 

(solvent or reagent) to absorb microwave energy and convert it into heat. Many inorganic 

reactions in solution at atmospheric pressure will be accelerated by a factor of up to 10 if the 

reactions are performed by using microwave heating rather than conventional heating techniques. 

Where long reflux times are usual, the microwave-heating techniques provides and invaluable 

tool for reducing the time scale. 

 

6. Differential Scanning Calorimeter (DSC) measures temperatures and heat flow associated 

with thermal transitions in material. Properties measured by DSC techniques include glass 

transitions, melting, crystallization, phase changes, product stability, cure etc.  

 

7. Rheometer is a mechanical spectrometer that is capable of subjecting a sample to either a 

dynamic (sinusoidal) or steady (linear) shear strain deformation. Then measuring the resultant 

torque expanded by the sample in response to the shear strain. 

 

8. Nano ITC (Isothermal Titration Calorimeter) directly measures heat evolved or absorbed 

in liquid samples as a result of mixing precise amounts of reactants. Temperature differences 

between the reference cell and the sample cell are measured, calibrated to power units and 

displayed to the user as well as saved to disk. When the macromolecule in the cell becomes 

saturated with added ligand, the heat signal diminishes until only the background heat of 

dilution is observed. Nano ITC data using fitting models calculate reaction stoichiometry (n), 

binding constant (Kh), enthaply (ΔH) and enthropy (ΔS). 


