Steric Exclusion Chromatography

Steric exclusion chromatography is a technique that separates compounds solely on the basis of size.  In order for the results of steric exclusion separations to be meaningful, there can be no directed forces (no attractive forces whatsoever) between the compounds being separated and the surface of the particles used as the stationary phase.  Instead, the particles are prepared with well-characterized pore sizes.  

Steric exclusion chromatography requires large compounds, and is not generally effective on things with molecular weights of less than 1000.  

The figure below shows a particle with one pore in it.  It also shows representations for several molecules of different size.

Note: the pore size and molecule size are not representative of the scale that would exist in real steric exclusion phases – the pore is bigger than would actually occur and the molecules would never have sizes that big relative to the size of the particle. 
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1. Draw a chromatogram showing the elution order of the three molecules and label the peaks.  Justify your retention order.

2. Suppose we had a molecule that was even larger than the biggest one in the picture above.  Where would this elute in your chromatogram?

3. Suppose we had a molecule that is smaller than the smallest pictured above.  Where would this elute on your chromatogram?

4. How could you separate the two large molecules?

5. How could you separate the two small molecules?

6. What conditions would you use for the mobile and stationary phase to eliminate any attractive forces between the molecules being separated and the stationary phase?

7. There are four important volume terms to consider for the column.

VT:  The total volume of the column.
VI:   The interstitial volume between the particles.
VP:  The volume of all of the pores. 
	The volume occupied by the material that makes up the particles.  

8. What amount of the total column volume do you think is interstitial volume?

VI = (??) x VT

9. What amount of the total column volume do you think is pore volume? 

VP = (??) VT

10. Remembering that there are no directed forces in a steric exclusion column between the molecules and the stationary phase, label the elution volume on the chromatogram that you drew for question (1).




























Suppose you obtained the following chromatogram for a series of compounds being separated on a steric exclusion.
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11. What concern may you have about the peaks labeled 1 and 5?

12. How would you explain the elution volume of the peak labeled 6?

13. The picture below shows representations for spherical and rod-shaped molecules.  Which of the two molecules would elute earlier in a steric exclusion separation?  




14. Assuming the molecular weights of a set of molecules correlates with their size (i.e., the larger the molecule, the higher the molecular weight).  Draw a general plot that would be obtained for the log of the molecular weight versus the elution volume.
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