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⚠️ Important:  BEFORE ATTEMPTING PASSIVATION OF YOUR HPLC SYSTEM (REMOVING
METALS) PLEASE REMOVE HPLC COLUMN.

How to Purge Metal Contamination from an HPLC System Using EDTA or Medronic Acid

Metal contamination in an HPLC or LC‑MS system can cause serious chromatographic issues,
including distorted peak shapes, reduced sensitivity, inconsistent retention, and irreproducible results.
These effects often occur when metal ions interact or chelate with analytes—especially acidic,
phosphorylated, or chelating compounds. When system metals are the suspected cause, targeted
removal is essential for restoring reliable chromatographic performance.

This guide outlines a practical and effective procedure using EDTA or medronic acid to purge metal
ions from both the mobile phases and the chromatographic system.

Why Metal Ions Cause Problems in LC‑MS

In LC‑MS workflows, trace metals—primarily iron, nickel, and stainless‑steel leachates—may interact
with analytes that possess:

Carboxyl groups
Phosphate groups
Chelating moieties
Strongly polar functional groups

These interactions lead to:

Peak tailing
Loss of signal intensity
Erratic retention times
Mass spectral suppression

Purging and passivating the system with chelating agents helps eliminate these issues.

Step‑by‑Step Procedure for Removing Metal Ions

1. Prepare Metal‑Chelating Mobile Phase

Add 5–10 µM EDTA or medronic acid to both A and B mobile phase solvents.
Important: Use micromolar, not millimolar, concentrations — higher concentrations can



create severe chromatographic and MS‑related issues.

2. Purge the HPLC System Thoroughly

Flush the entire system with the freshly prepared chelating mobile phases. This removes
dissolved metals from pumps, mixers, lines, and valves.

3. Add Chelator to the Sample

Add 100 µM EDTA or medronic acid to the sample itself. This prevents analytes from
interacting with residual metals remaining in the system.

4. Inject a Chelator Plug Prior to the Sample

Before analyzing the sample, inject a 100 µM plug of EDTA or medronic acid directly
onto the column.

This step removes metal ions chelated onto the stationary phase surface, effectively “cleaning”
the column.

Why This Procedure Works

Chelators bind strongly to metal ions, pulling them away from analyte interaction sites.
Treating both mobile phases and the column ensures that metals are removed
system‑wide.
The sample‑level chelator ensures metals do not interfere with analytes during the actual
run.

This process often restores peak shapes, improves sensitivity, and eliminates unexplained
chromatographic distortions.

Conclusion

If distorted peaks or unexpected LC‑MS behavior appears to be caused by metal contamination, this
EDTA/medronic‑acid purging protocol provides a simple, proven method for restoring system
performance. By addressing metals at every stage—solvent, system plumbing, sample, and colum—​
you ensure consistent and artifact‑free chromatography going forward.
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