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Fig. 1 Sectional and external views of detection

device

1 : inorganic binder, 2 : platinum lead, 3 :
ceramic holder (Macoal), 4 : platinum fila-
ment (anode, d:0.2mm), 5: platinum fila-
ment (cathode, d : 0.2 mm, 4 mm in the length
of filament parallel to the anode), 6 :Pyrex
glass (i.d. 6mm), 7 : ceramic tube (o. d.
2mm), 8: Teflon holder, 9:lead (copper),
10 : spacer (Epoxyresin binder), 11 : weight.
In the electrode location (b), the cathode fila-
ment was bended, and the ceramic tube (7)
was shifted toward the anode.
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Fig. 2 Circuit
1 : layerbuilt dry battery, 2 : picoammeter,
3 : recorder, 4 :switch, 5: resistor (3 MQ),
6 : anode, 7 : cathode, 8 : regulated D.C.
power supply, 9:ammeter, 10 : lead storage

battery, 11:ammeter, 12 : variable resistor.
1, 4, 5, 7, 10, 11, 12 were insulated from the
earth.
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Fig. 3 Model chart of response current

Bars in upper side of peak show the intro-
duction of halide into the detector. (a) and
(b) : injection of halide, z in (b) shows the
interval in the successive introduction of
halide, (c) : interruption of voltage application
in air; (d) : introduction of halide in the inter-
ruption. In (¢) and (d), the voltage appli-
cation was interrupted during the time between
7 and 7.
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Fig. 4 Temperature characteristic of anode for
various gases

(D : carbon tetrachloride; @ : trichloroethyl-
ene; © : dichloromethane; @ : vinyl chloride
(VC); & :Flon-12 (CF:Clz); I : nitrogen;
O : air; [J: oxygen; © : acetone. The gases
of (1) to (5) and (9) were diluted with air;
these concentrations except that of acetone
were 10 ppm, the concentration of acetone was
2000 ppm.
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Fig. 5 Temperature characteristic of ionization

and diffusion of alkali metal atom in anode

O : The integral current (the quantity of
electricity) was measured at various anode
temperatures after the interruption of voltage
application for 3 min at 1000 K. @ : The in-
tegral current was measured at 1000 K after
the interruption for 3 min at various anode
temperatures.
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Fig. 6 Increment of emitted ion vs. concentration
of vinyl chloride (VC) in voltage-application
interruption method

Vinyl chloride of various concentration was
introduced in the interruption time of 3 min.
The timing was shown in Fig. 3 (d). The
introduction time was 2 min.
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Fig. 7 Effect of the interval of injection and the
concentration of VC on ion current

Numbers in the figure show the concentration
of VC in ppm.
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Fig. 8 Calibration curves

Sample gas and anode temperature : the tem-
perature is designated in parentheses. A :
carbon tetrachloride (1000K); @ : VC (1000
K): O:VC (1070K); A : methylene chloride
(1000K); [1: Flon-12 (1070 K)
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Table 1 Relative sensitivity of gaseous compounds

Compound Sens.t Compound Sens.T
Vinyl chloride 1.0 Carbon

. tetrachloride 1.3
Trichloroethylene 0.50 el
1, 2-dichloroethane 1.6 Methylene chlqride 0.45
Methyl bromide 0.37 Bromobenzene 0.13
Hydrogen chloride 30 - Flon-12 . 0.18tt
Sulfur dioxide 0.01 | Hydrogen bromide 6
Carbon dioxide <0.001 Nitrogen dioxide <{0.001
Methane <0.001 Carbon monoxide 0.007
Butane 0.01 Ethylene <0.001
Acetone 0.008 | Benzene 0.002

Methanol <0.001

T Relative sensitivity for vinyl chloride observed at
1000 K. tt Flon-12 was observed at 1070 K.
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Anode characteristics of thermal positive ion
emission detector for gaseous halides. Masahiro
Hori, Yoichi Hasecawa and Yoshitaka KosavasHr
(Faculty of Engineering, Yokohama National University,
156, Tokiwadai, Hodogaya-ku, Yokohama-shi, Kana-
gawa 240)

The anode characteristics in a halogen gas detector
based on thermal positive ionization of alkali metal
atoms on a heated platinum was examined to elucidate
the detection mechanism and to improve its performance,
The detection device was composed of two platinum
filament electrodes which emit and collect, respectively,

KAGAKU Vol. 36 (1987)

a positive ion under the various working conditions in
the air and in the standard gaseous halides. The anode
had been doped with potassium atoms, on which the
ion current was governed by the rate of the diffusion
of the atom onto the surface rather than by the ion-
izaion efficiency of the atom in the air. The detection
of organic halogens was achieved through the two
steps; first, pyrolizing the halides on the atom traps of
anode, and second, promoting the diffusion of the
potassium atoms by etching the trap surface. The
relationships among the increment of the current,
various kinds of gases and their concentration were
also examined.
(Received February 28, 1987)
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thermal positive ion emission detector; detection mecha-
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