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Article Overview

The most commonly used LC-MS interfaces are electrospray ionization (ESI), atmospheric pressure chemical
ionization (APCI), and atmospheric pressure photoionization (APPI), with historical interfaces including
moving-belt, thermospray, and particle-beam systems.

Overview of LC-MS Interfaces

LC-MS interfaces serve as the critical connection between the liquid chromatography system and the mass
spectrometer. They must efficiently transfer analytes from the LC mobile phase into the MS vacuum while
ionizing the compounds without significant loss or degradation. The choice of interface affects sensitivity,
stability, and the range of analytes that can be analyzed .

Historical Interfaces

o0 Moving-Bélt Interface (1977): This early interface used a continuously moving belt to transport analytes
from the LC to the MS. The mobile phase was evaporated using infrared heaters, leaving analytes on the belt
for ionization. It was suitable for volatile compounds but required careful control of belt speed and heat to
avoid sample loss or decomposition .

0 Direct-Liquid-Introduction Interface (1980): Allowed direct introduction of LC effluent into the MS,
improving sample transfer but limited by solvent load and vacuum requirements .

o Thermospray Interface (1983): Developed by Vestal and colleagues, thermospray used heating to create a
fine mist of superheated droplets, which were then vaporized and ionized. It could handle higher LC flow rates
and was effective for thermally labile molecules .

0 Particle-Beam Interface (1988): This interface removed the solvent before entering the MS using a
particle-beam approach, suitable for less polar or nonvolatile compounds .

Modern Interfaces. Atmospheric Pressure lonization (API)

API interfaces are the most widely used in contemporary LC-MS systems due to their versatility and soft
ionization capabilities, which preserve molecular ions:

o Electrospray lonization (ESl): Generates ions by spraying the LC effluent through a high-voltage capillary,
producing charged droplets that evaporate to release ions. ESI is ideal for polar, high-molecular-weight
compounds and is compatible with awide range of solvents.

0 Atmospheric Pressure Chemical lonization (APCI): Uses a corona discharge to ionize analytes in the gas
phase after nebulization. APCI is suitable for less polar, small to medium-sized molecules and can handle
higher LC flow rates.

0 Atmospheric Pressure Photoionization (APPI): Employs photons to ionize analytes at atmospheric pressure,
particularly useful for nonpolar compounds that are difficult to ionize by ESI or APCI .

0 Atmospheric Pressure Laser lonization (APLI): A newer API technique using laser energy for ionization,
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mainly applied to specialized analyses of low molecular weight or nonpolar compounds .
Key Considerations

0 Soft vs Hard lonization: APl techniques are soft ionization methods, preserving molecular ions, unlike hard
ionization methods such as electron ionization (El) used in GC-MS .

o Flow Rate Compatibility: Modern interfaces like ESI and APCI can accommodate nano- to micro-flow LC
systems, enhancing sensitivity and reducing solvent load on the MS.

o Analyte Type: The choice of interface depends on analyte polarity, molecular weight, and thermal stability.
ESl is preferred for biomolecules, APCI for small organics, and APPI/APLI for nonpolar compounds . In
summary, while historical interfaces like moving-belt and thermospray laid the foundation for LC-MS,
modern API interfaces (ESI, APCI, APPI) dominate current applications due to their efficiency, versatility,
and ability to handle awide range of analytes with minimal fragmentation.

Concomitantly, the quest for the best LC-MS interface started early in the 1970"s. A simple and versatile
sheathless low-flow ESI

The document discusses various liquid chromatography-mass spectrometry (LC-MYS) interfaces, highlighting
methods of sample

The use of liquid chromatography coupled to tandem mass spectrometry (LC-MS/MS) aids the separation of
the

There is growing attention to the analysis of low molecular weight compounds, including nonpolar molecules
that are

Integrating LC and MS Chapter 2 introduces the detailed configuration of the LCMS instrumentation. It
generaly consistsof aLC

The first chapter of Shimadzu''s Fundamental Guide to LCMS introduces the basic principles of LC and MS.
Common L C techniques,

In this chapter, attention will be focused on the ionization process. The most commonly used interfaces and
ion sources, aswell as

Liquid chromatography-mass spectrometry (LC-MS) is an analytical chemistry technique that combines the
physical separation

Nowadays, most extensively applied LC-MS interfaces are based on atmospheric pressure ionization (API)
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The strict dependence of the direct-El LC-MS interface on nano-L C columns could be considered a limitation;
however,

Instrumentation Mass spectrometers work by ionizing mole-cules and then sorting and identifying the ions
according to their mass-to

Our liquid chromatography mass spectrometry (LC-MS) overview explains how this technology is used to
identify and quantify larger

With the use of API, the LC eluent vaporizes and ionizes to form gaseous ions, which are subsequently
introduced into the MS. AP

Scheme of a Direct-El, LC-MS interface. A direct electron ionization liquid chromatography-mass
spectrometry interface (Direct-El

Checking your browser before accessing pmc.ncbi.nlm.nih.gov ...

The document discusses several interfaces that can be used for liquid chromatography-mass spectrometry
(LC-MYS). Theseinclude
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