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Many acc1denta] explosmns of air Ilqul'
fying oxygen plants ‘have been reported and’
in, almost ‘all cases the eXploslon took place

“in the part of evaporators ' of liquid oxygen -
-~ in liquld air rectlfymg apparatuses. Various”

kmds of reactionsare supposed to be ‘the

“cause. of the explosion. The following two .
reactions are considered ‘rather provable as
-~ the- explosxon 1mt1at1ng reaction, 1) forma-

~tion and. exploswe decomposxoxr of copper
acetyhde in the air rectlfymg apparatus, or

~2) rkactxon ‘between . ‘ozone and acetylene

“both contannnatmg in ‘liquid ‘oxygen. - How-

ever the formatlon of copper acetylide from -

metalic copper and acetylene at room tem-
. ‘perature is ‘almost impossible and the-experi-
‘mental evidence of reaction between acety-
lene and ozonized | oxygen at low temperature
-has scarcely baen known®. The, present

authors  tried *the various experiments to \
ascertam the possibility of explosivé reac:

t;ons be‘cween acetylene and ozomzed oxygen
at very low temperaturm N

Y

lowmg exgsnments was prepared by the air
lxquyﬁoxygen plant in the -authors’ insti-
thte, and acetyléne gas was prepared -by

addition of water to calcipm “carbide and”

- purified by passing through concentnc sul-
phunc acid and caustic potash solution.

. Experiment 1. Acetylene gas was blown/

mto liquid oxygen of about 300¢c. in a

Dewar ﬂask Thxs eXpe'nment “was done

“‘V,‘S_"m,ne Exp(:rimqhtggn-’thgf’ Exp@ésow 'R&lction,'b‘etwgqn Liqmd'O.pygen and Acetylene FR
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7 ““copper acetyhde” the following experimen
~were tried. Acetylene gas ,was blown into

~ ing copper powder and a copper net’ which

‘copper chloride solut:on The whole system

-Ozone prepared by passing through ozomzer

“Ain Fxg 1. o : o V &

; Then acetylene gas was\ﬂowed into it. Dud@
. this procedure no explosion” occurred. How
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three tlmes on. d1fferent days, but no exp!

*'sion 'oceurred b

Expenment 2. To ascertam the view (

the liqmd oxygen in a Dewar flask contain
had in advance been soaked in ammomaaﬂ
was stirred With a glass rod but noexploswn

occurerd:

Expenment 3 Oxygen gas contaming

B was condensed in the test tube C which
was cooled by 11qmd mtrogen in Dewar ﬂask

indyction corl : s

v

lass tubs N
’gn'ﬂu uvallf'”"n"\ : ;
) B liguid oaggen
_ NG - containing ozone
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ever, a violent expldsion occurred at the’
moment when we tried to draw out the glass’
tube which freezed on the inner wall of the .:
test -tube, and the Dewar ﬁask was brokenﬂf
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xto pleces lt was certain that, at the moment

'vof the explosion, there was liqui® nitrogen

in’ the Dewar flask and hqmd oxygen contain-’

ing ozone in.the test tube. However it was -

not certain that the explosion took place at
the part - of such ‘low temperature of the .

of higher temperature In any case, it was.
;supposed that, in addition to the existence of
‘beth ozone and acetylene, some slight stimu-
lus such as mechanical stirring or friction is .
recessary for the mmatlon or the explosmn
' Expenment 4. Acetylene was condensed:
to sohd in the glass bulb ‘D (Fig: 2.) cooled”
by hquxd nitrogen. Liquidous pure ozone
Wa.s obtained ip the ozonizer E which was"
also cooled by liquid nitrogen. . D and E was -
connected with a breakable joint, C.” Thxs

;;omt was broken by a welght harfgmg by a

fine wire which was cut by electric current. -
Sueh a rerg;ote operation was used to seek -
efuge from a danger of explosion if it would
oocur. When ozon vapour flowed into the

bulb D no explosion occurred. Then ,the

Dewar vessel. B, was removed and the. tem- .

gerature of D was ‘raised gradually. .Explo:
sion. occurred when the temperature was
‘raised to about —140" :
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- Experiment 5. The beakable joint C of
ig. 2 was’ removed. D and E ‘was commec-

ted dn‘ectly Ozomzed oxygen flowed into_-
the’ bulh ‘B where solid acetylene was con-

ﬂehsed An exploswn occurred

III Detectlon of acetylene

and ozone.
- .The proceeding expenments show the exis-

apparatus, but it might initiate at:the place - ;'

' *tence of both of acetylene and'ozone in: an

“[vol; lryvr o

air liquifier may cause an explosive reaction,

although the reaction mechanism is not clear.

The detection of dcetylene and pzone fn an

air liquifier is one- of the necessary proce--
dures for the prevention of the explosxon

Acetylene in. liquid oxygen can be. dptect-

ced in’ ‘the usual way. “All of the hqmd

oxygen for test is evaporated and introduced,
mt\» an ammoniacal silver ‘nitrate solutlon

: ~ acetylide™s preclpxtated

~-

If. acetylene is contamed'h a sample, sﬂver .

Trace. pf ozone dn hqmd axygen can ‘be 4,

detected by the following: procedure by which CL
- Paneth and Edger 2y (jetermmed ozone in the
atomspherlc air. ‘About 1/2 litre of sample
- liquid oxygen from the air liquifier is recexvedv_
in a Dewar flask. The whole sample'is gradu-
zally evaporate&amd passed through silica gel
1 being

cooled by hqu1d oxygen. The silica
heated and. evacuated in advance ‘adsorbs
ozone quantxtahvely The- ga.s adsorbed by

_ srl;ca gel is now . desorbed by warrm\'ng the

[ o

IV Dnscusslon

The sc1ent1ﬁc researches of accndental ex- -
‘plosions are generally very. difficult "as the'
‘evidence - and witness have been almost -
damaged or injured by the accident. In the
case of so called ‘explosmn of hqmd oxygen” .
" it is certain that no heating ‘is necessary for
: im(ratmg the reaction and the rapid reaction -

“but - the -

begins at very low temperature near that of .

' liquid oxygen. - A certain kind of activation

 jobide and starch solut:on “The” solutxonﬂ, ‘
colours bltie when the sample of liquified’

. oxygen is ozonized even feebly, |
liquid oxygen from the air liquifier of the
‘authors’ 1nst1tute scarcely showed 91gn of
_ozone. S

other than thermal: one is expected to exist = -

temperature.

active * particles are” supposed to' play an

is the discharge between partlclee whose

' o

for such a remarkable reaction at very low ‘
A reaction of very/-s:r?fall act1-"
"‘vation energy is also supposed in the Whole

' reaction., In th:s case some special kmds of
reactant such as - an atomic one or some -

wmportant role. ‘In ‘any way a manner of = .
" activation ‘must ” exist in the  process of ‘.
hquac’uon and  Pectification of 'air.
. 'posed manner of activation: in thxs process -
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eharge orxgmated from tnboelectnczty In
_ajr liquifiers compressed air " or quulﬁed air

.~ expands through a valve 1& jet’ imcluding

- some particles of ice; oil and carbon dioxide
" which has escaped from a trapping apparatus.
The violent stream of air through the valve

wﬂl cause the so called tnboelegtnczty. If -

the- electric charge is ‘accumulated on some
insulating “materials, discharge - ‘will take

“place between ‘them. This discharge will
sufﬁce for- the actlvatlon of reaction to-form - '
Ozone " or atonuc.

‘some active. reactants™®,
oxygen will be formed by the dlscharge Ye-

. actxon in the hquld a1r Format:on of ozone-
is favoured by the Jow - temperat’ure But

expenmentalewdence has not yet been obtaxn-

"ed' in the present research. The present‘ :
‘work ‘only shows that’ explosive reaction is
possible to occur at a low temperature near
" the boiling point of oxygen if acetylene and
Format:on'

'_ozone were. prwent in a vessel.
“of ozone or atomic oxygen in hqu:d oxygen

* ' is supposed to result from the above mentxon- .
But the formatton or the o

ed discharge. .
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Some Expemnwnts'on tfw_‘ E@plomva Reactwn between quuvd Oxygen an(i/ Acqtylene

‘ exlstence of ozone in the air hqmﬁer 13 not
,always free . from que9t1ons

~even if its content 1s very small in the-
~at0mospherxc ajr.. Still. there is.no smell of

. Department of Educatxon
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Ozone has a
very charactenstlc odour and is identifieded -

ozone in the evaporating gas\ffom hqmd v
oxygen. The expenmentaf research .on. ‘the
formatxon of ozone or atomic oxygen m the.
air liquifier will be carried on. by the present
authors. ' _
" This research was a1ded by a fund from ?
the . Scientific Research Expend1ture of . the
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