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In LC-MS workflows, column internal diameter (ID) plays a critical role in determining optimal flow rates and system
compatibility.

Narrow-bore columns (e.g., 2.1 mm ID and smaller) are commonly used due to their enhanced sensitivity and reduced solvent
consumption. These columns typically operate at optimal flow rates around 0.3 mL/min, which is suitable for isocratic
separations. However, when applying gradient methods, the precision required in solvent composition changes at such low flow
rates demands specialized pumping systems and high-performance mixing valves to ensure reproducibility and gradient fidelity.

In contrast, 3.0 mm ID columns support more conventional flow rates (typically 0.5–1.0 mL/min), making them more
compatible with standard LC-MS systems. These columns can handle both isocratic and gradient elution without the need for
specialized hardware, offering greater flexibility and robustness in method development.

Additionally, when using narrow-bore columns, extra-column band broadening becomes a significant concern. To maintain
chromatographic efficiency, it is essential to optimize system plumbing, including minimizing dead volumes in tubing, fittings,
and detector flow cells.

If sample availability is not a limiting factor, a 3.0 mm ID column may be a more practical choice—even in applications where
a 2.1 mm ID column is typically recommended—due to its operational simplicity and broader system compatibility.
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