
Maximizing Performance Through  

GPC Column Selection 



 The factor that principally controls which type of column is selected for a  GPC 
experiment is the solvent 

 Many polymer dissolve in only very limited numbers of solvents 

 The columns used must be compatible with the solvent of choice 

 Most importantly, the size exclusion mechanism must be maintained  

 Agilent have two main ranges of GPC column for organic solvents 

 The properties of each range that must be considered when selecting them for an 
application shall be presented 

Column Types 



What Are GPC Columns Made Of? 

Silica Packings = Mechanically Stronger However Exhibit Enthalpic Properties Due to 
      Presence of Silanols. Also Tyically Have Lower Pore Volumes 

Polymeric Packings = High Pore Volume and Vendor Specific Differences in Mechanical 
              Stability. Due to Polarity of Stationary Phase Observed Interactions 
       are Reduced 



Styrene/Divinyl Benzene Columns - PLgel 



 Columns can be used in a 
wide range of solvents 

 Transfer between solvents is 
possible assuming care is taken 

 The column user guide details 
the procedure 

PLgel Solvent Compatibility 



Eluent Modification in Organic GPC 

Hostavin N30 

 Polymeric UV stabiliser 

containing secondary amine 

groups 

Column:      2xPLgel 3µm MIXED-E 

Flow Rate:  1.0ml/min 

Detector:     PL-ELS 1000 



PL Aquagel-OH Columns 



PolarGel Columns 



Peak Shapes of Polar Compounds 



PolarGel-M Calibrations 





tR = retention time 

W½ = peak width at 50% peak 

height 

W5s = peak width at 4.4% peak 

height 

L = column length in meters 

 

Efficiency (½ height) 

N=5.54(tR/W)2    

 L 

 

Plate count efficiency (5s) 

N=25(tR/W5s)
2 

  L 

Symmetry =W1/W2 

Determination of Column Performance 



Eluent:     THF 

Flow Rate:   1.0ml/min 

Inj Vol:   20µl 

Detector:   DRI 

Effect of Particle Size on Resolution 



Column: PLgel 3µm MIXED-E 

  300x7.5mm 

Eluent:  THF 

Flow Rate:  1.0ml/min 

Sample:  Epikote 1001  

  epoxy resin 

Injection loop is a major 

contribution to system dead 

volume, use reduced injection 

volume and increase 

concentration to maintain 

sensitivity 

Effect of Injector Loop Size on Resolution 

20µl loop 

200µl loop 



Eluent:   THF 

Column:  PLgel 100Å 

Test Probe:  ODCB 

Optimum flow rate for small 

molecule separations is 

around 1.0ml/min 

Effect of Flow Rate on Column Efficiency (1) 



Column:  PLgel 10µm MIXED-B 

   300x7.5mm 

Eluent:   THF 

Flow Rate:  1.0ml/min 

Detector:  UV 

Polystyrene standards 

1. 8,500,000 4. 34,500 

2. 1,130,000 5. 5,100 

3. 170,000 6. 580 

Effect of Concentration on Peak Shape  

and Resolution 

0.05% 0.10% 

0.15% 0.20% 



Traditional approach to increasing MW operating 
range of column set 

Combination of Individual Pore Size Columns 



Eluent   THF 

Flow rate   1.0 ml/min 

Detector  UV 254nm 

Individual Pore Size Combination Versus                             
MIXED Gel Columns - Polydisperse Sample 



PLgel MIXED Bed columns 



PLgel MIXED Bed Calibrations 





The column calibration 
should cover the full 
elution time region of the 
sample to avoid errors 
due to extrapolation 

Errors Due to Polynomial Calibrations 



Difference in Linearity 



PlusPore PS/DVB Columns 



PlusPore Calibrations 



Both columns have a similar exclusion limit 
but OligoPore has greater pore volume than 
PLgel 100Å. Hence the slope of the curve is 
shallower leading to greater resolution for 
columns of the same efficiency 

Columns 2xPLgel 3µm 100Å 300x7.5mm    
                2xOligoPore 300x7.5mm  
Eluent  THF 
Flow rate  1.0ml/min 

Effect of Increased Pore Volume 



Examples of Resolution Using Pluspore Columns 



Rapide Columns Allow For Fast Trend 
Analysis 



PLgel LS Columns 



 Maximum resolution with minimum shear degradation 

 The packing material is the same as the PL ‘LS’ product line, and so is especially 
suited for light scattering applications 

PLgel Olexis Columns 



miniMIX Solvent Consumpsion 



Comparative Preparative Separations 


