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Triethylamine (TEA) is a commonly used basic additive in HPLC method development, often
employed to improve peak shape for basic analytes or suppress secondary interactions.

However, its use with silica-based stationary phases—including the Cogent Diamond Hydride™
TYPE-C Silica columns—requires careful control due to the potential for silica dissolution at elevated
pH. TEA can be used with Cogent Diamond Hydride™ columns, but only under strictly limited
conditions.

1. Understanding TEA’s Risks on Silica-Based Columns

All silica-based stationary phases are vulnerable to alkaline dissolution, especially during prolonged
exposure to high-pH conditions. TEA is a strong organic base; at sufficiently high concentration or pH,
it can:

« Attack and dissolve the silica surface

« Create voids within the column bed

» Produce distorted or split peaks

» Lead to permanent and irreparable column damage

Even short exposure to strong TEA solutions can degrade silica if the mobile phase pH is not
controlled.

2. Conditions Under Which TEA May Be Used
TEA is acceptable only when used conservatively, meeting the following criteria:
v TEA concentration must not exceed 0.1% This limit applies whether TEA is added to:

« The sample diluent,
« The mobile phase, or
« Both.

v Mobile phase pH must remain 7.5

The Cogent Diamond Hydride™ column has an upper pH limit of approximately 7.5 for
safe operation.

v Exposure time should be minimized

Even at low concentrations, prolonged exposure increases dissolution risk.
These conditions allow TEA to function as a temporary modifier without damaging the
column, but only when method parameters are carefully controlled.



3. What Happens When TEA Conditions Are Not Controlled
Exceeding the recommended TEA concentration or pH can result in:

« Changes in retention time

« Broad or distorted peaks

« Loss of column efficiency

« Silica dissolution and column failure

Once silica dissolves, the column is permanently damaged and cannot be restored.
4. Why TEA Is Problematic at Higher pH

Silica dissolution accelerates sharply above neutral pH. Even moderate concentrations of TEA can
raise the effective pH of the mobile phase enough to initiate dissolution. The article notes that TEA is
“generally not compatible and not supported” for use with silica-based phases for exactly this reason.

NOTE: The controlled conditions described are exceptions—not the norm.

5. Recommendations for Safe Method Development with TEA
To minimize risk while achieving the desired chromatographic behavior:

« Use TEA only when absolutely necessary and keep concentration £0.1%.
« Monitor pH carefully, ensuring it stays below 7.5 after TEA addition.

« Avoid prolonged equilibration with TEA-containing mobile phases.

Flush the column thoroughly after TEA use with neutral pH solvents.
Evaluate peak shape with milder additives first (e.g., formic or acetic acid).

In many cases, alternative strategies—such as using mild acidic modifiers, adjusting organic content,
or optimizing ANP/RP balance—can eliminate the need for TEA entirely.
Click HERE for Cogent TYPE-C HPLC column specifications including the Diamond Hydride™.
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