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140 8:1 150 2 0.0020 0.0022 118 B: C (e T R 58 2
141 » » > 0.0015 |  0.0034 7 B:C NaCl
142 z 2 "~ 0.0025 0.0047 55 B KBr
143 » 2 » 0.0034- | = 0,0060 12 B KI
144 4:1 100 2 0.0023 0.0032 815 A B C L
145 # 2 > 0.0011- | 0.0020 180 A:B; C NaCl
146 4 # 0.0016 0.0024 108 A:B; C KBr
147 » » 0.0012- | 0.0021 124 A; B C KI
148 2:1 70 » 0.0008 | 00015 173 A C ftlL
119 z » s 0.0010 | 0.0014 185 A c NaCl
150 » » s 0.0007 | = 0.0014 185 A C KBr
151 s * v 0.0013 0.0016 160 A c KI
152 i1 » 4 0.001 0.002 130 A; B: C L
153 > » 2 0.001 0,002 130 A; B C NaCl
154 » z # 0.001 0.001 2607 A:B: C Kir
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156 1:2 * » 0.003 0.003 87 A; B C L
157 » » » 0.002 | 0003 87 Ay B: C NaCl
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159 » 2 0.001 0.002 110 As B C KI
160 1:4 | 100 # 0.003 0.006 42 A: B: C L
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163 2 » 2 0.003 0.007 il A:B: C KI
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116 » » — 0,056 4.6 B: C KiBr
167 2 s = 0,034 7.6 B: C K1
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THE EXPLOSIVE REACTIONS OF GASES.
The Pressure Effect of the Spark Ignition of Oxy-hydrogen Gas.

By Remprr Goro and Kiner Urakuno,

{Abstract)

It is a well known fact that an explosive gas reaction is followed by a sudden pressure
change. However; even if a record of any minute pressure change could be made, it would
be hard to deal with kinetics of an explosive gas ieaction directly from the reconl. For,
according to the authors’ view, the reaction ot only in a spark explosion but in a thermal
explosion, does not proceed homogeneously with respect to the gaseous phase  And further,
the pressure effect of the explosivereaction lends to be generally attended by a vibration which
necessitates the experiments to be performed under the best possible condition to prevent the
vibration. Yet in a certain range of composition or pressure, a considerable. vibration genemlly
takes place.

In order 10 observe the characteristic of such a vibmation, the authors recorded the pressure
effects of the explosive reactions brought forth by spark ignition of oxy-hydrogen gas under
varying pressures and compositions, using different vessels. The experimental appamtus is
shown in Figs. 1. and 10. For the pressure indicator, two kinds of mica membranes, (1) 0.09
mm and (IT) 0.24 mm thick, and both 3.0 cm in diameter, were usec.  In each of about 170
records of the pressure effect thus obtained, a vibration is observed and the type of the vibma-
tion changes systematically according to the composition as shown in Figs. 11~17 and in
Table 2. The types of the vibration being dassified into four groups—CAJ), [B), [C) and
(D] {or [D"]), the relation between each type and the experimental condition. cspecially the
composition, is summarized in Table 2, "The resulis are explained thus:

Type CA): As in Figs. 3, 14, ewc., a single or several impulsive vibrations with a large
amplitude and an extremely short periorl were observed in the case of the ratio ol oxygen 1o
hydrogen, 4:1 10 1:4.

Type (B): To this type belongs a somewhat regular vibration, such as in Fig. 17,
whose frequency is 500~1500sec™. The frequency scems to increase as the concentration of
hydrogen is increased. Consequently, it seems probable that the vibwation corresponds to that
proper 1o the gas column in the glass tube (0.7 mm in diameter and 27 cm in length) con-
necting the reaction vessel with the pressure indicator.

Type LC): A completely regular damped vibration is of this type, which tends to appear

at low initial pressares. With the rise of pressure, it becomes supeiposed on that of “I'ype B,

1) S. Horiba and R. Goto; Proc. Imp. Acad., 16, 218 (1940).
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its amplitude coming to be smaller (Fig. 17). The frequency of this type is about 2000~6000
sec=!, which may be that of the vibration of ‘the mica-membrane irscll. '

It is presumed that the energy source of the vibmtion of Type [B) or [C) comes from
such an impulsive pressure effect represented by Type CAJ (or what is lower in intensity),
which is directly related 1o the explosive process of the reaction. It is suggested that such a
process of an explosive reaction has some periodic nature in its pressure effect.

Type (D]: ‘The vibration observed intermittently in the part of pressure rise with excess
of oxygen, as in Fig, 8, belongs to this type. This vibration can not be olserved .in the case
of the thick mica membrane (I1), its amplitude being small.  This type of vibration is con-
sidered to be a variety of Type [AJ as well as of Type (D"], which is observed as a dotted
line in the part of pressare rise in the case of hjdrogen excess. ' -

It is concluded that, of those four types, CAJ and (D] for (D*)) are directly related to
the esplosive reaction itsell, while CB] or [C] corresponds to the forced vibration. proper to
the gas column or the mica membrane brought forth by that of CAJ or [DJ.

Chemical Indide,
Kyolo Imperial University.



