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JAPANESE INDUSTRIAL STANDARD JIS

General Rules for Mass Spectrometric Analysis K 0118-1979

1. Scope

This Japanese Industrial Standard specifies the general method of quantitative
analysis of organic and inorganic substances by measuring mass spectra using
mass spectrometer. However, the general rules are restricted to apply only to

’ the method of ionization by electron bombardment on a sample (gas or vapour).

Remark: In this standard, units and numerical values shown in { } are in
accordance with the International System of Units (SI) and are
given for reference.

7

2. Summary

The mass spectrometer adopted in the general rules shall be the apparatus
which is capable to send gaseous sample (in the case of liquid or solid, its vapour)
to the ion source through the gas leak, ionize by electron beam, and measure
separately the cation produced depending on the ratio of mass of ion versus
electrical charge, hereinafter referred to as the " mfe ",

Mass spectrum, hereinafter referred to as the "spectrum!', is shown as a
figure composed of groups of peaks, in which mass number is generally shown
in abscissa and intensity of ion in ordinate. Spectrum is inherent in a
compound, it is seldom the same spectrum to be shown from different compounds.
Applying this property, qualitative analysis can be carried out. Each peak height
is proportional to the partial pressure of the compound., As spectra of mixture
are the arithmetical addition of spectrum of each component, by applying above
described phenomenon, quantitative analysis can be achieved.

3. Apparatus

. Mass spectrometer for general use consists of sample introducing unit, ion
source, analyzing unit, detecting unit and electric power supply unit as shown
in Fig. 1.

- Fig. 1. An Example of Construction of Mass Spectrometer
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3.1 Sample Introducing Unit Sample introducing unit consists of sample
introducing apparatus, gas holder, measuring apparatus of sample quantity, gas
leak, exhauster and heating apparatus, and an example of the basic schema
is shown in Fig. 2. Sample introducing unit is designed to prevent from
remarkable fluctuation of the sample pressure in the ion source during meas-
uring.

Fig. 2. Schema of Sample htroducing Unit
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(1) Sample Introducing Apparatus The sample introducing apparatus consists
of fitting part of gaseous sample container, apparatus for introducing
liquid sample (capillary pipette and sintered disk or mercury orifice) and .
others, whose examples are shown in Fig. 3.

Fig. 3.A. Capillary Pipette Fig. 3.B. Sintered Disk

Mercury or
| _— gallium (%)
Stem Glass filter '

\ plate — ——=To gas holder

Capillary tube

Note (1) When gallium is used, heating is necessary. ' ‘
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Fig. 3.C. Mercury Orifice
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(2) Gas Holder The gas holder is a vessel of about 1 to 3 !, made of
metal or glass.

(3) Measuring Apparatus of Sample Quantity The measuring apparatus of
sample quantity is a standard volume section equipped with a micro-
manometer or a mercury manometer for measuring pressure of the
gas holder.

! ) Gés Leak The gas leak is installed between the gas holder and the
ion source, and regulates gas flow at about 0.1 ml/s. In general, metal
plate or glass sheet with a small hole is used.

Remark: Generally gas leak shall meet the following conditions:

(1) The partial pressures of the sample components which are
introduced in the ionizing chamber are proportional to those
in gas holder.

(2) In the case of mixed sample, flow rate of one component
shall noft effect on that of other component.

(8)  Fluctuations of flow rate are small during measuring.
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(5) Exhausting Apparatus The exhausting apparatus consists of vacuum
pump, oil (or mercury) diffusion pump, vacuum gauge and others.

(6) Heating Apparatus (When it is necessary to keep a constant temperature
by heating introducing unit due to a low vapour pressure sample or a
sample having property of adsorption, the heating apparatus is used.)

3.2 Jon Source The ion source is the most important part of mass spectro-
metric analyzer. According to the purpose for use, analyzers of various kinds
of shapes are used, whose example is shown in Fig., 4,

The ion source consists of sample introducing tube, ionizing chamber, push
electrodes (or pull electrodes), lens electrodes, earth electrode, filament unit,
electron target, magnet for ion source, and others. Each part is assembled with
electric insulation by spacers.

Push electrodes R, R' are independent each other, and whose voltage is .
separately adjustable and a little higher than that of ionizing chamber IC, namely
ion accelerating voltage. The voltage of lens electrodes I, L’ shall be adjustable
separately, and is in a voltage -arrangement a little lower than ion accelerating
voltage. The ion accelerating voltage is about 400 to 6000 V. The pushing
voltage performs to emit ion from ionizing chamber, and lens electrodes performs
to converge ion to earth electrode Sq. The operation shall be carried out under
the condition of fixing suitable value of voltage of filament F, -50 to -100 V
referring to ionizing chamber (hereinafter this voltage is denoted as electron
accelerating voltage). By this voltage, electrons are accelerated, pass through
ionizing chamber and enter into electron target T. The electron target has a
higher voltage than ionizing chamber. Heater H is used to adjust the temperature
of ionizing chamber at a constant temperature (for example 250 + 0.3°C), The slit
of earth electrode is usually denoted as earth slit, whose width effects direotly
the width of image formation at a position of ion collector. In general, the
width of slit is about 0.2 to 0.01 mm, The electron current emitted from
filament is about 30 to 300 pA, and the electron current converged to electron _
target is about 10 to 100 pA, In order that electrons emitted from filament ‘
converge efficiently to electron target, the magnetic field shall be applied parallel
to the electron beam from outside of analyzing tube.

Materials used for ion source are nonmagnetic metals; for electrode are
used stainless steel, molybdenum, tantalum and others; for target, gold and
others; and for filament, tungsten or rhenium and others. B
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