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General Cleaning Principles and Procedures for
Chromatographic Columns

Remove salts first, then use high organic phase: Thoroughly flush buffer salts with a high-aqueous
mobile phase first, then gradually increase the organic phase ratio. This is the key principle to
prevent salt precipitation inside the column.

Maintain solvent miscibility: When switching between different solvents, ensure that the previous
and subsequent solvents are miscible to avoid phase separation or bubble formation.

Disconnect the detector: When flushing the column, connect the column outlet directly to the
waste bottle. Do not allow the flushing solution to flow through the detector to prevent
contamination of the detection cell.

Gentle flushing: It is recommended to use a flow rate slightly lower than or equal to the analytical
flow rate (e.g., 0.8-1.0 mL/min for a 4.6 mm inner diameter column) and monitor the column

pressure.

Cleaning Procedure for Reversed-Phase Chromatographic Columns (e.g., C18)

For the most commonly used reversed-phase columns, the following four-step procedure can be
referenced:

Step 1: Flush Buffer Salts

Operation: Flush the column with an aqueous solution containing 5%-20% organic solvent
(methanol or acetonitrile) for 15-20 column volumes.

Purpose: Completely elute buffer salts and polar contaminants from the mobile phase to prevent
their precipitation in subsequent high organic phases.

Step 2: Gradient Transition

Operation: Based on Step 1, slowly and continuously increase the organic phase ratio from a low
level (e.g., 20%) to 100% over 30-60 minutes, either programmatically or manually.

Purpose: Gradually elute contaminants with different adsorption properties and avoid column bed
collapse caused by abrupt changes in solvent strength.

Step 3: High Organic Solvent Flushing
Operation: Flush with 15-20 column volumes of 100% methanol, acetonitrile or isopropanol.

Purpose: Strongly elute most non-polar compounds and some ion-pair reagents adsorbed on the
stationary phase. If contamination is severe, the flushing time for this step can be appropriately
extended.

Note: If column pressure increases or contamination is severe, you can try backflushing the column
using the same procedure. Consult the column manufacturer in advance to confirm whether -
backflushing is allowed for your specific column type. :
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Enhanced Cleaning Procedure for Columns Used with lon-Pair Reagents

lon-pairing reagents are strongly retained on reversed-phase stationary phases and are often
difficult to remove completely. However, a careful and gradual cleaning procedure can significantly
reduce residue and help extend column lifetime. After completing the general cleaning procedure
above, the following additional cleaning step may be applied.

Applicable conditions: If column efficiency recovery is unsatisfactory after routine flushing, or
when ion-pair reagents such as quaternary ammonium salts (e.g., TBA) were present in the mobile
phase.

Operation: For quaternary ammonium ion-pair reagents, flush with a mixture of 50% methanol and
buffer solution (e.g., 100 mmol/L potassium dihydrogen phosphate at pH 4-5) for more than 20
column volumes.

Important reminder: Before using strong solvents or switching solvent systems, always confirm
their compatibility with the column packing and ensure complete miscibility between the previous
and subsequent solvents.

& Key Precautions and Professional Recommendations

Dedicated column principle: Once ion-pair reagents are used, they can almost never be completely
removed. It is recommended to label columns used for ion-pair chromatography as "dedicated
columns" to extend their service life.

Patience in flushing: The elution process of ion-pair reagents from the stationary phase is very
slow. For reagents with long carbon chains (>C10), the cleaning time may exceed 1 hour. Ensure
sufficient flushing time.

Backflushing (use with caution): If the column pressure rises abnormally, you can try backflushing
the column at a low flow rate to flush out particles clogged in the inlet frit. Note: This is usually a last
resort and is not applicable to all types of columns.

Long-term storage: After cleaning, it is recommended to store the column in a high-proportion
organic phase (e.g., 70% methanol or acetonitrile aqueous solution) to inhibit microbial growth.

Instrument system flushing: After completing column cleaning, do not forget to thoroughly flush
the entire HPLC system (pumps, injectors, tubing, etc.) with salt-free solvents to prevent residual
ion-pair reagents from causing long-term damage to the system.

Summary

In general, the core method for dealing with ion-pair reagents is to adhere to fully eluting buffer
salts with a high-proportion aqueous phase, slowly increasing the organic phase ratio, and finally
flushing with pure organic phase for an extended period.

Remember, patience is the key to cleaning chromatographic columns. Long-term, multi-column-
volume flushing is more effective than aggressive solvent changes.
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