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Obtaining a stable, flat baseline during gradient HPLC runs is essential for accurate qualitative and
quantitative analysis. While many chromatographers rely on blank subtraction to correct baseline
drift, there is an alternative technique that can deliver a highly stable baseline—absorbance
matching. This method can eliminate gradient-related shifts without the need for additional blank
injections or software manipulations. 

Why Baseline Drift Happens in Gradients

In most gradient methods, the B solvent contains high acetonitrile, which naturally absorbs more at
UV wavelengths than the A solvent. As the gradient proceeds and the percentage of B increases, UV
absorbance changes even when no analytes are present—producing unwanted baseline drift. 

The Principle of Absorbance Matching

Absorbance matching works by adding a carefully selected UV‑absorbing additive to the A solvent so
that both solvents A and B exhibit nearly identical UV absorbance at the detection wavelength. When
the absorbance curves match, the baseline remains flat throughout the gradient, regardless of solvent
composition changes.

Choosing the Right Additive

The additive must:

Be unretained on the column
Not react with sample components
Have consistent UV absorbance at the selected wavelength
Not interfere with ion‑pairing, pH, or selectivity

Common examples include:

Nitrate
Nitrite
Azide salts 

These compounds provide UV absorbance without affecting retention, peak shape, or sample
interaction.

How to Implement Absorbance Matching

1. Prepare your A solvent (usually aqueous).
2. Add a small amount of the chosen UV‑absorbing additive.
3. Measure the absorbance of both solvents A and B at your method wavelength.
4. Adjust the additive concentration in solvent A until its absorbance matches that of solvent B.



5. Test the gradient and confirm a stable, flat baseline.

This step may require trial and error, but once optimized, it is highly reproducible. 

Benefits of Absorbance Matching

Eliminates the need for blank subtraction runs
Produces cleaner chromatograms
Enhances quantitative consistency
Reduces time and mobile phase use
Works well for methods with high‑ACN gradients

Reference

This technique is also described in: Snyder, Kirkland, Glajch – Practical HPLC Method Development,
2nd Ed., 1997, p. 396.

If your lab requires assistance selecting additives or fine‑tuning your gradient method, the
MICROSOLV technical team is always ready to help.
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