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FIELD OF INVENTION

[0013] This invention relates to an atmospheric pressure
ionization (API) source comprising ionization of liquid eftflu-
ents either by electrospray (ESI) or atmospheric pressure
chemical ionization (APCI) and also facilitates rapid analysis
of'solid or liquid samples by direct introduction into the API
source on a moving ribbon, wire, or belt of an analyte trans-
port device (ATD) to permit ionization and subsequent mass
separation of the ions by a mass spectrometer. This invention
also relates to a method, using the ionization source, of intro-
ducing the analyte on the surface of a heat tolerant material
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into a heated nitrogen stream which may emanate from either
a commercial EST or APCI probe so that the analyte is vapor-
ized with subsequent ionization using either a discharge or
photoionization. This invention also relates to a method,
using the ionization source, of increasing the compounds that
can be ionized in an API source by eliminating solvent that
hinders or prevents ionization of nonpolar analytes. This
invention also relates to use of automation such as robotics or
liquid of gas chromatographic auto-samplers to place or
inject samples, usually in solution, onto the moving ribbon,
wire, or belt of the ATD for subsequent vaporization and
ionization in an API source. This invention also relates to
depositing the eluent from a liquid chromatograph onto the
moving ribbon, wire, or belt of the ATD for subsequent vapor-
ization of the chromatographically separated components of a
mixture and ionization at atmospheric pressure with analysis
using a mass spectrometer or ion mobility spectrometer. This
invention also relates to removing the solvent from samples
placed on the moving ribbon, wire, or belt of the ATD before
the sample enters the housing that encloses the atmospheric
pressure ion source.

[0014] As used in this invention a moving ribbon, wire, or
belt, hereafter called a moving transport device (ATD) are a
means of introducing sample into the ionization region of a
mass spectrometer. Sample can be placed on the ATD using
robotics that are commonly used in mass spectrometry or
auto-samplers commonly used with separation devices such
as liquid chromatographs, or by hand with, for example, a
pipette. The ESI and APCI probe assemblies are commer-
cially available and present on most API sources. The ATD
assembly used to introduce samples into the API source is
similar in many respects to so called moving belt interface
devices used to introduce samples into electron or chemical
ionization sources that operate under vacuum conditions,
except that vacuum locks are not required for the ATD which
greatly simplifies the device. Additionally, ionization is at
atmospheric pressure which makes the method useful for
modern mass spectrometers used in combination with liquid
chromatography. The ATD also preferably uses the heated gas
stream, usually nitrogen, from the commercially available
ESI or APCI probes for sample vaporization rather than resis-
tive heating of the surface containing the sample.

[0015] Employing the ionization source of the present
invention, a single atmospheric pressure ionization mass
spectrometer of any type is made capable of ionizing with
high sensitivity low-polarity compounds that are difficult to
ionize using the commonly available ionization methods of
ESI or APCI. In combination with robotics or auto-samplers,
the method allows rapid automatic introduction of samples
without solvent into the atmospheric pressure ionization
region for analysis by mass spectrometry. The method can
also be used in combination with liquid separation techniques
to facilitate ionization of low polarity compounds with high
sensitivity.

BACKGROUND

[0016] As used herein, the term moving transport device
(ATD) refers to a device incorporating a heat resistant ribbon,
wire or belt that moves analyte from the exterior of the atmo-
spheric pressure ion (API) source of a mass spectrometer
through the ion source housing to the interior of the source
and a flange assembly that holds the ATD to the ion source
housing. The term ESI probe refers to a commercially avail-
able device for ionization of analyte in a liquid stream using



