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SiliaSep TM

Amine Sorbent for the 
Separation of Polar 
Compounds
Due to the growing requirements for more specific and more 
efficient chromatographic sorbents, SiliCycle has developed 
a wide selection of chromatographic phases that can be 
prepared for bulk applications and packed in different sizes of 
Isco™, FlashMaster™ and Biotage™ compatible cartridges as 
well as SPE and 96 well plates formats

about SiliaSep Flash Cartridges in our brochure 
“Solutions For Purification & Chromatography.”LEARN MORE

https://www.silicycle.com/resource-center/brochures/solutions-for-purification-chromatography-bropur
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Table 1

% Solvent B Column volume equivalent

0 - 0 1

0 - 100 14

100 - 100 2

100 - 0 2

Amine Sorbent for the Separation of Polar 
Compounds
Amine sorbent (Si-NH2) is a class of chromatographic functionality that has found its use in various types of applications such as the 
biological screening for drug of abuse and other basic compounds. Since Amine (NH2) is a weaker anion exchanger (WAX) than all 
of the commonly used tertiary amines (SAX), it can be used for purification of acidic compounds that would otherwise adsorb to the 
chromatographic sorbent during extraction. Alternatively, it has also been extensively used in reversed-phase chromatography for the 
separation of basic compounds that usually requires aminated mobile phase modifiers such as triethylamine (TEA) to prevent tailing or 
streaking of chromatographic peaks.

Chromatographic Methodology using SiliaSep Amine Cartridge

Column Preconditioning and Equilibration
Prior to any chromatographic separation, conditioning and equilibration of the separation column are required. These steps are 
requested to ensure that the stationary phase maintains consistent surface properties which will produce better reproducibility and 
separation.

Efficient initial column equilibration is performed through monitoring the uV signal from the detector as well as column backpressure 
which should stabilize after at least 7 column volumes.

Typical Separation Conditions
It has been shown that high efficiency separations can be performed in both gradient and isocratic conditions. However, higher 
efficiencies and faster separations are usually achieved in gradient mode.

A typical gradient curve is illustrated below for the elution of compounds covering a wide range of polarity and hydrophobicity with a 
binary solvent system (solvent A and B) in normal-phase conditions

Note: Solvent B is a more polar solvent compared to solvent A for normal-
phase chromatography

Example for a 40 mL column volume:

• Elute with 0% B for the first 40 mL
• Start a 0-100% gradient of B for a total of 560 mL
• Continue passing through 80 mL of 100% B
• Elute with a 100-0% gradient of B for a total of 80 mL

 

Column Equilibration Between Injections

In the same way as for initial column equilibration, 3 to 5 column 
volumes are passed on the column between runs to ensure that 
the column properties are identical to the previous runs.
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Suitable Solvents (ACS or HPLC grade)

Separation mode Recommended solvents

Reversed-phase chromatography Water, Acetonitrile, Ethanol, Methanol, Isopropanol

Normal phase chromatography Ethyl Acetate, Methyl Chloride, Chloroform, Hexane

Table 2: Suitable Solvents (ACS or HPLC grade)

SiliaSep Recommended Conditons

Column Weight (g) Recommended flow rate 
(mL/min)

Recommended 
loading (% (w/w))

Pressure rating 
max (psi)

4 16 - 22

0.1 - 10 45

12 20 - 40

40 25 - 50

120 60 - 120

330 80 - 130

Table 3: SiliaSep Recommended Conditons

Ion Exchange Phases

In ion exchange chromatography, both silica support and analytes must be ionized. If the stationary phase (packing material) is 
positively charged, anionic analytes only will retain (these phases are called WAX & SAX). And in the contrary if the stationary phase is 
negatively charged, cationic analytes only will retain (these phases are called WCX & SCX). Hence, pH of the mobile phase is of crucial 
importance and needs to be chosen carefully, so that both functions are charged:

1 2 3 4 5 6 7 8 9 10 11 12 13 14

1 2 3 4 5 6 7 8 9 10 11 12 13 14

WAX / WAX-2: Strong Acidic Analytes, pKa < 5
Sulfonic Acids: RSO3H, Phosphonic Acids: RPO(OH)2,

Strong Carboxylic Acids (Dichloroacetic Acid,
Trichloroacetic Acid, Trifluoroacetic Acid, Oxalic Acid)

SAX / SAX-2: Weak Acidic Analytes, pKa 3 - 7
Carboxylic Acids: RCOOH, Phenolic Acids

SCX / SCX-2: Weak Basic Analytes, pKa 6 - 11
Primary Amines: RNH2 and Secondary Amines: R2NH

WCX: Strong Basic Analytes, pKa > 8
Tertiary Amines: R3N and Quaternary Amines: R4N+
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Analyte pKa
WAX (R52030B) WAX-2 (R76530B)

SCX (R60530B) SCX-2 (R51230B)SAX-2 (R66430B)SAX (R66530B)

WCX (R70030B)

Analyte pKa


