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Introduction

Ammonium acetate is a popular volatile buffer used in HPLC and LC-MS applications. However, improper column

storage following buffered methods can lead to precipitation of the buffer inside the column bed.

One of the most common symptoms of this problem is unexpected peak splitting when the column is returned to

service. In many cases, the issue is not caused by column damage but rather by residual ammonium acetate that

has precipitated within the packing material.  Understanding how precipitation occurs and how to remove it can help

restore normal chromatographic performance.

Why Ammonium Acetate Precipitates

Ammonium acetate is readily soluble in aqueous solutions but has much lower solubility in highly organic solvents. 

A common scenario occurs when:

A buffered mobile phase containing ammonium acetate is used.

The column is subsequently flushed directly into pure acetonitrile.

Residual buffer remains trapped within the column.

The ammonium acetate precipitates as water is displaced by the organic solvent.

These deposits may accumulate throughout the packed bed and affect chromatography.

Common Symptoms

Precipitated ammonium acetate may produce:

Peak splitting

Peak distortion

Reduced efficiency

Increased backpressure

Poor reproducibility

Retention changes

Peak splitting is often the first indication that buffer precipitation may have occurred during storage.

Recovery Procedure

If peak splitting is observed following storage, a simple cleaning procedure may restore normal performance.

Recommended Flush



Flush the column with:  70:30 Water / Acetonitrile (v/v)  for approximately:  2 hours.  This solvent composition

helps dissolve residual ammonium acetate deposits and remove them from the column.  After flushing, re-

equilibrate the column with the intended mobile phase and evaluate peak shape.

Why the Water Content Is Important

Because ammonium acetate is water-soluble, the aqueous portion of the flush solution helps redissolve precipitated

material that may be trapped inside the column.  The acetonitrile component helps maintain compatibility with

reversed-phase columns while facilitating the cleaning process.  The combination provides an effective balance for

recovering columns affected by buffer precipitation.

Preventing Future Precipitation

The most effective solution is prevention.  Before switching a column from a buffered mobile phase to a strong

organic solvent:

Always Remove Buffers First

Flush the column thoroughly using a mobile phase or solvent mixture capable of keeping the buffer dissolved.  This

intermediate flushing step helps prevent precipitation as solvent composition changes.

Avoid Direct Transitions to Pure Organic Solvents

For example, if a method uses:  16 mM Ammonium Acetate  avoid immediately switching to:  100% Acetonitrile 

without first removing the buffer.  Direct transitions increase the risk that residual ammonium acetate will precipitate

inside the column.

Good Storage Practices

To help maintain column performance:

Remove buffers before storage.

Use appropriate intermediate flush solvents.

Avoid storing columns in buffered mobile phases.

Follow recommended column storage procedures.

Verify complete buffer removal before introducing pure organic solvents.

These practices can significantly reduce the likelihood of future precipitation problems.

Conclusion

Ammonium acetate precipitation can occur when a column used with buffered mobile phases is placed directly into

pure acetonitrile or another highly organic solvent. The resulting deposits may cause peak splitting and other

chromatographic performance issues. Flushing the column with a 70:30 water/acetonitrile mixture for approximately

two hours can often restore normal operation. Proper removal of buffers before storage remains the best strategy

for preventing precipitation and preserving column performance.
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