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Introducing the concept

Measuring the Chemical Composition of Nanoparticles 
with the Soot Particle Aerosol Mass Spectrometer
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Soot Particle Aerosol Mass Spectrometer
(SP-AMS) is used to measure particle
chemical composition in real time, but
inlet losses limit the smallest detectable
particle size to approximately 50 nm. In
the SP-AMS, particles are vaporized
either in the laser module or during
impaction with a heated surface.
Particles that neither absorb the
wavelength of the instrument’s laser, nor
evaporate at the heater at 600◦C are not
detected by the instrument either.

With the Soot Particle Agglomeration
Inlet, or SPAI, we attempt to solve these
issues and enable the online chemical
composition measurement of
nanoparticles with the SP-AMS.

With SPAI, unknown particles coagulate with artificially generated soot 
particles in the agglomeration chamber.

Next steps
(1) finding a more suitable soot mode that is optimal for
agglomeration and inlet losses of SP-AMS, (2) determining a mixing
ratio of soot and sample flows that results in a desired level of
agglomeration without diluting the sample excessively, (3) improving
the portability of the system, (4) testing it with other substances in
addition to silver, (5) combining the system with a size range selector,
e.g., an impactor or a DMA.

Background

Without SPAI, small particles are lost in the aerodynamic lens of the 
SP-AMS. Some particles aren’t vaporized and are thus not measured.

The soot particles carry the unknown particles through the lens. They 
absorb energy in the laser and heat is transferred to the coating as well.

A prototype system was tested in a laboratory setting, where the
performance of SPAI was evaluated with silver nanoparticles as test
aerosol. Three soot modes and three silver modes (named “high”,
“med” and “low”, referring to the concentration) were generated with
an acetylene burner and a tube furnace, respectively. Particle size
distributions were recorded with an SMPS. At best, an enhancement
factor of 35 was reached in the detection of silver with the SP-AMS.
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