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Understanding Water Plug Injections in Capillary Electrophoresis

A water plug injection is a commonly used technique in Capillary Electrophoresis (CE) that can improve sample

stacking and enhance peak shape under appropriate method conditions. The technique involves introducing a small

volume of purified water immediately following the sample injection.

When performed correctly, the water plug creates a conductivity difference between the sample zone and the

background electrolyte, helping to concentrate analytes and improve separation efficiency.  Because CE methods

vary considerably, water plug techniques should be evaluated during method development to determine their effect

on individual applications.

Post-Injection Water Plug Technique

For most CE applications, the water plug is introduced after the sample injection, commonly referred to as a post-

injection water plug.

A post-injection water plug is generally preferred because it allows the sample to enter the capillary first, followed by

a small zone of purified water. This approach can help improve analyte focusing as voltage is applied.

Typical Injection Conditions

The exact water plug volume should be optimized for the capillary dimensions and analytical method being used.

For Smaller Injection Volumes

Recommended starting conditions:

CE-grade water

0.5 psi pressure

1 second injection

For 75 µm ID Capillaries

Recommended starting conditions:

CE-grade water

0.1 psi pressure

10 second injection

These conditions are often used as initial method development guidelines and may require adjustment based on

capillary dimensions, analyte properties, and instrument configuration.



Injection Direction Considerations

Both the sample injection and water plug injection should be performed toward the cathodic buffer reservoir.

Avoid injecting toward:

Empty vials

Waste positions

Dry reservoirs

Maintaining proper injection orientation helps support consistent sample introduction and reproducible analytical

performance.

Voltage Ramping Recommendations

A gradual voltage increase following injection can improve migration consistency and reduce disturbances at the

beginning of the separation.

Recommended starting condition:  Voltage ramp time: 1 minute   Ramping conditions may be optimized

depending on the capillary dimensions, buffer system, and analytical objectives.

Potential Benefits of Water Plug Injections

When properly optimized, a water plug may provide:

Improved analyte focusing

Enhanced peak shape

Better method sensitivity

Improved reproducibility

Increased separation efficiency

More consistent quantitative performance

As with any CE technique, results will depend on sample composition, buffer conductivity, capillary dimensions, and

instrument settings.

Best Practices

To achieve consistent water plug performance:

Use only CE-grade or high-purity water.

Maintain consistent injection pressures and times.

Keep injection parameters unchanged between runs.

Verify that both sample and water plug injections occur toward the cathodic buffer.

Evaluate the effect of water plug volume during method development.

Document optimized conditions as part of the analytical procedure.

Technical Considerations

Water plug injections can be particularly useful when analyzing low-conductivity samples or when additional analyte

focusing is desired. However, excessive plug volumes may negatively affect resolution or migration reproducibility.

Method optimization should balance focusing benefits with overall separation performance.

Proper evaluation during method development will help determine whether a water plug improves a specific CE

method.
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