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Decomposing Detonation Propagation Properties of Ozone/Oxygen Mixtures*

by Takaaki Mizutan™ and Hidenori Matsur™

Abstract : Ozone is the strong oxidizing agent which has been used for water treatment, pulp bleaching and
others. Recently, along with development of ozone generator, high concentration of ozone up to 20 vol.% in
oxygen has been able to be obtained. It is well known that ozone is rapidly decomposed into oxygen with
detonation by some ignition sources. But the decomposing detonation properties of high concentration ozone in
a tube are not sufficiently clear. It is important to clarify the decomposing property for safe handling of ozone.
In this study, the decomposing detonation of ozone/oxygen mixtures of up to 20 vol.% of ozone in oxygen
under high pressure of up to 1.0 MPa in a tube were experimentally investigated. The mixtures were ignited by a
driver detonation of the stoichiometric oxy—hydrogen mixture. Detonation properties such as wave velocity and
pressure were measured with piezo electric transducers mounted along the tube. Slow and constant detonation
propagation profiles were obtained. We also investigated the quenching ability of a wire gauze as well as the
concentration limit for detonation propagation. Under these experimental conditions, direct initiation of
detonation by the driver detonation of the stoichiometric oxy—hydrogen mixture was easily achieved at much
lower concentrations than the limit of deflagration. The observed detonation properties, such as wave velocity
and pressure, fairly agreed with C~J calculated values. The detonation velocity (900 to 1,200 m/s) and the
pressure ratio to initial pressures (5 to 9.5) were not affected by the initial pressure of the mixtures. Near the
detonation limit, typical spinning detonations with oscillatory pressure waves were observed.
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Fig. 1 Schematic of the experimental apparatus.

EE2HOBR

WOBEMEZHRETDHZ LI kERMESINS = BEEBEL, HREBEZ S TEOED S RITHMELE
EBEMONTNDE, FZTHY L/ BERAETAIZY EL7, e, BEREBNICERSEEBATEZ b
FIRRDFIEERBTD, KR IIEEY DT OHTH 2D, B OWEEKIZONTHLEbE TR L,
WINDETT, T <IE—EDKEEEICELE X,

B ~DEBITE bR T, 2. 8 B&
- s < ST IR R da YR e 4
T CRBITCR, A VORI ERE RS nn st e R S KO S Fig, 1 10

ST, BRABBNCTEHY U RBEB TS5 HrAOCE

llIIIIIIIIIIII]'IIIIIIIIIIIIIIII I IIIIIIlllllllllll,lIllllllllllll LI

-(a) - (b)

[Ill]ll
Xy

lllll'lll

Illlllllllllll

LI L
Illlllllllll|ll

(3)

i C-J N
. (4) - 3
L (5) e ki
:PO = 0.1 MPa Ozone 20.0 vol.% P, =0.1 MPa Ozone 9.1 vol.% ]
I-]IIIIIIlllllllllllllllllllllllllll.-l _lIIIIlll'lllllllllllllllllll'llll-
1.0 20 3.0 40 50 6.0 7.0 8.0 1.0 2.0 3.0 40 5.0 6.0 7.0 8.0
Time from ignition, ms Time from ignition, ms

Fig. 2 Typical pressure records of steady and spin detonations in ozone/oxygen mixtures
(a) Steady detonation in 20.0 vol.% ozone at 0.1 MPa
(b) Spin detonation in 9.1 vol.% ozone at 0.1 MPa.
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Fig. 3 Change of the detonation or shock wave velocitoy along the test section of the tube in different concentrations of
ozone at each initial pressure of 0.1MPa(a), 0.2MPa(b), 0.5MPa(c) and 1.0MPa(d)
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value in 7.1 vol.% ozone at 0.1 MPa.
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Fig. 6 Detonation velocity with an ozone concentration
at various initial pressures.
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