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Introduction

Phosphate‑based additives are commonly used in HPLC mobile phases, but not all phosphate
species behave the same inside a column. Understanding the difference between phosphoric acid
and sodium phosphate is essential for preventing damage, blockages, and degraded
chromatographic performance.

Proper buffer selection protects column integrity and ensures reliable long‑term operation.

Phosphoric Acid Behavior in Columns

Phosphoric acid itself remains fully soluble under typical HPLC conditions.

No precipitation risk: It does not form solids inside the column’s packed bed.

Compatible with reversed‑phase systems: Its solubility makes it safe for routine use when
properly diluted as part of mobile phase preparation.
Because it does not precipitate, phosphoric acid poses no inherent risk of clogging or fouling
the column. 

Risks Associated With Sodium Phosphate Buffers

In contrast, sodium phosphate presents a significant precipitation hazard.

Low solubility under certain conditions: Sodium phosphate can fall out of solution, especially in
high‑organic mobile phases or during solvent changes.

Column blockages: Precipitated salts accumulate in the bed, causing pressure increases, loss
of efficiency, and in severe cases, permanent damage.

Unsuitable as a storage solvent: Storing any HPLC column in sodium phosphate buffer
increases the likelihood of salt crystallization.
For these reasons, sodium phosphate is not recommended for use with—or storage of—HPLC
columns. 

Best Practices to Prevent Precipitation

To maintain column health and avoid precipitation issues:

Use phosphoric acid instead of sodium phosphate when a phosphate‑based additive is
needed.

Avoid high‑organic content in mobile phases if sodium phosphate must be used experimentally.



Never store columns in phosphate salts—use neutral aqueous solutions or
manufacturer‑recommended storage solvents.
These practices ensure the longevity of the column and preserve chromatographic
performance. 

Conclusion

Phosphoric acid is fully compatible with HPLC columns and will not precipitate, whereas sodium
phosphate poses a high risk of crystallization and should be avoided, particularly for storage.

Understanding these differences helps analysts prevent column damage and maintain consistent
separation quality. 
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