
spark ionization and SSMS
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The prototype spark source 
instrument was the MS7 
mass spectrometer 
produced by Metropolitan-
Vickers Electrical Company, 
Ltd. in 1959

https://en.wikipedia.org/wiki/Metropolitan-Vickers


1) low-voltage direct-current (DC) arc source- a high voltage is applied to the two
conducting electrodes to initiate the spark, followed by application of a low-voltage
direct current to maintain an arc between the spark gap. The duration of the arc is
usually only a few hundred microseconds to prevent overheating of the electrodes,
and it repeated 50-100 times per second.

2) high-voltage radio-frequency (rf) spark source- samples are physically incorporated
into two conductive electrodes between which an intermittent (1 MHz) high-voltage
(50-100 kV using a Tesla transformer) electric spark is produced, ionizing the material
at the tips of the pin-shaped electrodes. When the pulsed current is applied to the
electrodes under ultra-high vacuum, a spark discharge plasma occurs in the spark
gap in which ions are generated via electron impact. Within the discharge plasma,
the sample evaporates, atomizes, and ionizes via electron impact.
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Merits of SSMS
1) high sensitivity with detection limits in the ppb range, 
2) simultaneous detection of all elements in a sample,
3) simple sample preparation. 
Demerits, 
1) the rf spark ion current is discontinuous and erratic, 
2) expensive equipment, 
3) long analysis time, and 
4) the need for highly trained personnel to analyze the spectrum.
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Thank You


