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Working with Amine (WAX) 
silica phase
SiliaBond® Amine (Si-NH2) is a very versatile sorbent 
used for various applications. Known for its metal and 
electrophile scavenger properties as well its base reagent 
quality, it can also be used as a chromatographic phase and 
a Weak Anion Exchanger (WAX) sorbent which will be the 
focus of this application note. The Amine phase is available 
in bulk (SiliaBond®), in pre-packed flash cartridges (either 
irregular SiliaSep™ or spherical SiliaSep™ PREMIUM), in TLC 
plates (SiliaPlate™), in HPLC columns (SiliaChrom® Plus) and 
in SPE cartridges (SiliaPrep™) to help customers achieve 
their separation goals.

about our chromatographic phases in our brochure
“Solutions for Purification and Chromatography”.LEARN MORE

SiliaBond®

https://www.silicycle.com/resource-center/brochures/solutions-for-purification-chromatography-bropur
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Si NH2

Found on the hydrophobicity scale between the Diol and the Cyano (CN) phase, Si-NH2 is mainly used as a normal phase sorbent 
with the possibility for reversed-phase conditions. Due to its capacity to form hydrogen bonding, this sorbent can be used to purify 
compounds with basic properties making it a good alternative for normal phase purification of compounds which would normally 
have to be purified by reversed-phase. Furthermore, the amine function, rich in pi-electrons, aids in the purification of other 
pi-electrons containing molecules. Lastly, when used at pH ≤ 7.8, Si-NH2 is protonated and may also be used as a Weak Anion 
Exchanger (WAX).

Less hydrophobic More hydrophobic

Hydrophobicity

IEX, SiO2, Si-Diol, Si-NH2, Si-CN, C1, C4, Si-PHE, Si-PFP Si-C6, C8, C18

SiliaBond Amine (Si-NH2)

SiliaBond Amine is offered in endcapped (R52030B) and non-endcapped (R52130B) versions. The non-endcapped version 
allows additional retention of polar cationic compounds. Normal phase solvents like ethyl acetate, methylene chloride, 
chloroform and hexane are suitable with this type of gel but reversed-phase eluents like water, acetonitrile, ethanol, methanol 
and isopropanol can also be used. This phase eliminates the need to add a basic modifier, like triethylamine, to reduce the 
acidity of the gel as it is sometimes the case with non-functionalized silica. In fact, the pH modifier is already bonded to its 
surface which reduces the acidity of the gel and makes it more conductive to basic compound chromatography. Finally, its 
effectiveness is well known for monosaccharide separation.

In Ion Exchange Chromatography (IEC) mode, both silica support and analytes must be ionized. At a pH ≤ 7.8 (the eluent 
must be selected consequently to get the aimed pH), Si-NH2 is protonated and is thus positively charged, retaining only 
anionic analytes. Therefore, strong acidic analytes (such as sulfonic acids, phosphoric acids, strong carboxylic acids, etc.) 
can be purified in IEC mode.

Note: It is important to be careful when this gel is used to purify aldehydes or ketones, because the amine function may react 
with them to form imines. With product containing these functions, it is strongly suggested to first do a test on a small column.
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Amine phase in SiliaSep or SiliaSep PREMIUM

For an easier use of this phase, irregular SiliaSep (FLH-R52030B) and spherical SiliaSep PREMIUM (FLH-52095D-A) flash 
cartridges pre-packed with Si-Amine gels could be good alternatives.

These cartridges are designed and typically used for a single (1-injection) purification run to get the highest purification 
performance and the lowest solvent consumption. However, it is sometimes possible to develop and validate a cleaning process 
that meets FDA requirements using a pre-packed flash cartridge for multiple runs1. If you desire to reuse your Amine cartridge, the 
recommended storage procedure is as follows:

1. Avoid drying out the column after first use. Turn off the air purge on instrument.

2. Wash the column with an intermediate solvent if run solvents are immiscible with storage solvents.

3. Remove all organic modifiers or strong organic solvents by flushing the column with at least 3 column volumes of either 80 % 
acetonitrile in water or 100 % isopropanol.

4. Store the column in flush solvent with end caps in place.

Amine phase in SiliaPlate TLC plates

SiliaPlate Amine TLC plates (TLG-R52011B) can be used to develop a normal phase chromatographic method. They allow to 
rapidly select to most appropriate solvent system and provide a reasonable prediction of how the analytes will behave in a column. 
It is also possible to use a HPLC system to determine the best elution conditions for the analytes. To this end, SiliCycle offers 
SiliaChrom Plus Amine HPLC columns.

Amine phase in SiliaChrom HPLC columns

SiliaChrom Plus Amine (HPL-S520*, available in 3, 5 and 10 μm) presents a polar stationary phase with a basic character. It allows 
less retention and a different selectivity for acidic / basic compounds compared to silica. In ion exchange mode, SiliaChrom Plus 
Amine is a Weak Anion Exchanger with a pka of 9.8. At a pH of less than 7.8, the functional groups are positively charged, and it 
facilitates the rapid release of very strong anions (such as sulfonic acids) that may be retained irreversibly on SAX (Strong Anions 
Exchanger) stationary phases. This column is also recommended for normal phase analysis, especially for sugars analysis
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1 SiliCycle does not guarantee any flash cartridge for multiple injections. Cleaning & validation processes are the client’s responsibility.
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Amine phase in SiliaPrep SPE cartridges

SiliaPrep Amine (SPE-R52030B) is a Weak Anion Exchanger (WAX) sorbent used for the retention of strong anions (strongly acidic 
molecules with a pka ˂ 3) to avoid their irreversible retention on Strong Anions Exchanger (SAX). Usually, negatively charged 
compounds (like strong acids) are retained at a pH ˂ 8 and eluted at a pH > 10. 

This phase has proved to be efficient for the solid-phase extraction of sugars, for the separation of steroids, cholesterol and 
triglycerides and the size exclusion chromatography of cationic polymers. The general protocol below could be used as a starting 
point to develop a new SPE method:

Weak Anion Exchangers (WAX)

Extraction of strong acids (pKa < 3)

CONDITIONING STEP 1 x Column Volume (CV) of methanol

EQUILIBRATION STEP 1 x CV of water

LOADING STEP Aqueous sample, pH adjusted at 4.0 - 5.0

WASHING STEP 1 1 x CV of water

WASHING STEP 2 1 x CV of methanol
(elution of basic & neutral compounds)

ELUTION STEP 1 x CV of 2 - 5 % NH4OH(*) in methanol
(elution of strong acidic compounds)

* For silica-sorbents, NH4OH can be too aggressive. Cleaning & validation processes are the client’s responsability.
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