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Column Dimensions

Effect on chromatography

Column Dimension
e Short (30-50mm) - short run times, low backpressure
e Long (250-300mm) - higher resolution, long run times
e Narrow (< 2.1mm) - higher detector sensitivity
e Wide (10-22mm) - high sample loading

Particle Shape

Effect on chromatography

Spherical particles offer reduced back pressures and longer column
life when using viscous mobile phases like 50:50 MeOH:H20.
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Particle Size

Effect on chromatography

Smaller particles offer higher efficiency, but also cause higher
backpressure. Choose 3um particles for resolving complex, multi-
component samples. Otherwise, choose 5 or 10um packings.
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Carbon Load

Effect on chromatography

Higher carbon loads generally offer greater resolution and longer
run times. Low carbon loads shorten run times and many show a
different selectivity.
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Pore Size-Effect on Chromatography

Larger pores allow larger solute molecules to be retained longer through maximum
exposure to the surface area of the particles. Choose a pore size of 150A or less for

sample MW < 2000. Choose a pore size of 300A or greater for sample MW > 2000.
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Spherical Analyte Cylindrical Analyte
Pore Size Lower Upper Lower Upper
100 30 800 13 350
120 50 1,400 23 610
200 240 6,400 100 2,800
b— 300 00 21,400 350 9,500
1000 29,400 800,000 13,000 350,000

Pore Size (A) Lower and Upper ranges shown in Daltons (Da)
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Figure /7: Schematic representation of the relative sizes of the five most abundant plasma proteins




Correlation between pore size and retention of large molecules

Conditions
Column ¢ Inertsil series N
normal phase column
(5 pm, 250 % 4.6 mm 1.0.) - MW M. W
Elent  :THF @ 10,

Flow Raita 1 .0 mLfmin
Col. Temp.: Amblent
Detection @ Uw 264 nim

Silica gel's pores hold molecules on its inner surface.
Large malecules cannot enter small pores.

Analyte  :1. Polystylena Mp = 1,020,000
2, Polystylene Mp= 115,000 ; Pore
3. Polystylene Mp= 9,200
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Bonding Type-Effect on Chromatography

Monomeric bonding offers increased mass transfer rates, higher column efficiency, and

faster column equilibration.
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Polymeric bonding offers increased column stability, particularly when highly aqueous
mobile phases are used. Polymeric bonding also enables the column to accept higher
sample loading
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In isocratic elution, peak width increases with retention time linearly with the number of
theoretical plates. This leads to the disadvantage that late-eluting peaks get very flat and
broad.

Best for simple separations

Gradient elution decreases the retention of the later-eluting components so that they elute
faster, giving narrower peaks . This also improves the peak shape and the peak height

Best for the analysis of complex samples
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The End.



