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Abstract

Octadecylsilane

 

(ODS) columns have been most widely used for reversed 
phase HPLC. High throughput analysis with high sensitivity is now expected in various 
applications such as biological, pharmaceutical, and environmental testing. The 
TSK-GEL Super Series columns, composed of the TSKgel

 

Super-ODS, TSKgel

 
Super-Octyl, and the TSKgel

 

Super-Phenyl are high performance columns that 
combine superior resolution and speed for reversed phased chromatography 
separations. These columns are provided in three functionalities

 

for the selectivity 
required for a given separation.

The silica particles used in the Super Series columns are monodispersed

 
spherical 2µm beads with a 110Å

 

pore size. Due to the fact that the silica is high purity 
and metal free, there is no band broadening. In addition, the high level of endcapping

 
minimizes secondary interactions between the sample and the column packing. The 
narrow particle size distribution results in low back pressure. The 2µm porous silica

 
packing also provides a large surface area and higher loading capacity than similar non-

 
porous materials. For fast separation of various compounds, the TSKGEL Super Series 
columns are packed in dimensions of 1mm, 2mm, and 4.6mm I.D. with 5cm and 10cm 
lengths. The data presented will include LC/MS separations on three different types of 
compounds: A) Pesticides. B) Tryptic

 

Digest. and C) Small Peptides.
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In this poster

•

 

Comparisons between traditional 5µm particles (ODS-80Ts column) and 
ultra-fast 2µm particles used in the Super Series Reversed phase 
columns (Super-ODS, Super Octyl, and Super-Phenyl).

•

 

Super Series columns availability in micro and semi-micro analytical 
format (such as 1mm and 2mm ID).

•

 

The advantages of 2µm Silica.

•

 

How to capitalize on the advantages by optimizing inter/extra

 
column components.

•

 

Interrelationship between sample injection volume, sample mass, 
flow rate, and column diameter.

•

 

Examples of LC/MS Applications
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TSK-GEL Super Series RPC Columns
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Basic Properties of 2µm and 5µm Silica
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Advantages of 2µm Silica

•
 

Reduces the diffusion path (particle size)

•
 

Narrows peak bandwidth
-

 

increases resolution (particle size)
-

 

increases sensitivity (small bore)

•
 

Reduces solvent consumption
-

 

shorter column lengths
-

 

decreased analysis time
-

 

lower solvent strengths
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Column

Optimization of Particle Size and Mobile Phase
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Column

Optimization of Column Size: Why Smaller is Better
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Column

Effect on Column Diameter on Peak Height
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Conditions

Effect of Flow Rate on Resolution (gradient volume is constant)
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Conditions

Effect of Sample Mass on Resolution
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Conditions

Sample Injection Volume and Column Efficiency (Theoretical Plates)
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Detector / Tubing

Optimization of Tubing and Its Effect on Column Efficiency
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Detector / Tubing

Relationship between Detector Response and Column Efficiency
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Detector / Tubing

Optimization of Detector Cell Volume and Its Effect on Column Efficiency
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Detector / Tubing

Effect of Detector Time Constant on Theoretical Plates
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Applications

LC/MS Chromatogram (TIC) of β-lactoglobulin

 

Tryptic

 

Digest
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Applications

LC/MS Chromatogram Pesticides Extracted from Orange
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Conclusions

•

 

The advantages of the Super Series Columns (2µm particles) over the 
more traditional 5µm particles are:

–

 

Increased efficiency
–

 

Reduction in analysis time
–

 

Higher resolution

•

 

The Super Series columns are available in:
–

 

1, 2, or 4.6mm ID
–

 

5 or 10cm Length

•

 

The advantages of 2µm silica:
–

 

Reduction of diffusion path caused by a narrowing of particle interstices.
–

 

Increased resolution due to small particle size and narrow pore

 
size distribution.

•

 

Optimization of the inter/extra column components (such as void volume,

 
detector response, and sample injection volume) significantly increases 
column performance.

•

 

These ultra efficient columns are coupled with the specificity of Mass Spec, 
which results in superior analytical power.
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