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PRODGCTION OF PROPARE PEROXIDE IN A
SENTTECHNICAL EXPERTUFETAL PL/NT

Pl'bfe zerbe. '
hpril 21, 1944
Fromes 2424-2430

Iranslation

IETRODICTION

By oxidation of propane with oxygem under proper conditions 2425
one obtains Mquid reacticn products, which arc subsequently designated
with the neme Ppropane peroxide®, and which consist chiefly of 2 miz-
ture of water, hydrogen peroxide end oxyalkyl peroxides, fThese omyalkyl
peroxides are formed after the condeasation of reaction products from
the reaction of the aldehydes formed (chiefly formaldelyde) and hydrogen
peroxide, according to the equations

CHOH § Hy0p <=} CH,OHCOR
20RO § By  ~-—Y CH,0HOOCH Ok

Consequently, the amount of free hydrogso peroxide in the re-
action product is dependent on the retio between the emount of aldehydé
and the amount of hydrogen peroxide. . . .

Under the bast reaction condition (%emperature of 465 G, con-
tact time - 5 seconds), the free hydrogen content in the solution emounts
to about 60 per cent by molecular weight, corvesponding to the total
emount in the peroxide.

the following petent claims ers mads for the actuael process
as used industrially. ,

T. Datch Patent Ho, 52521, W
Process for the preparation of peroxide by incomplete burning
* of hydrocarbons (prssented on April 10, 1940, granted on-December 15,

Patent Olaims

1. Process for the preparaticn of peroxide by the incomplete ,
burning of hydrocarbons, charactsriged by the fact, that the wall
of the space, in which ¢he burning takes olace, consists of non-

rosting metai end that the well tempsratnre does not ezceed 200 Go

2. Process according to l., characterized by the facl, that a
reaction vessel of great volume in proportion to its surface 18
employed, for exemple, & spherical reactlon vessal. .

8, Process according to 1., charactorized by the fact, that the
gas flows elong on the wall of the reaction vessel, whersupon
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me cen react it within the reaction vessal.

4, Proocess according to 1., characterized by the“-‘féét. tha} 2426
the reaction product is drawn off and cooled quickly.

IT. Dutch Patent Mo. 52622,

Progess for the production of hydrogen peroxide by incomplete
tarning of gaseous saturated hydrogarbone with two or more carbon
atons (preseated on April 10, 1940, granted Docember 15, 1941),_

Patent Claimss

1., Process for the preparation of hydrogen peroxide, character-
iged by the faoct, thai gaseous saturcted hydrocarbons with two
or more carbon atoms in a molecule are incompletely burned in the
case of a temperatare between 440 and 500 C with the aid of
oxygen, whereby the volume ratio between these hydrocarbons and
oxygen emomnts to at least 4il, preferably 711 or more.

9. Process according to l., characterized by the fact, that the
resction products formed, dependent on the pressure, are cooled
go far, that the desired hydrogen peroxide goes over into the
liquid reaction product and secondary products, as formeldehyde
end acetaldehyde, remain in the vapor state.

111, Dutch Patent No. 58114,

: Process for the production of hydrogen peroxide out of in-
eomplete combustion products of gaseocus hydrocarbons by fractional
distillation after the removal or transformation of organic peroxides
present (presented on August 5, 1941, grented on March 15, 1948).

Patent Claimas

1. Proocsss for the preparstion of hydrogsn peroxide cut of in-
sozplete combustion products of gaseous hydrocerbons, characterize-
ed by the fact, that ths hydrogen peroxide is obtained by fraction-
al distillation, after the orgaic peroxides present are removed
or trameformed. ,

2. Process according to 1., charactsrized by the fact, that the
organic peroxides are ramoved by ‘trensformation into acids, wheresat
the incomplets combustion produets ars heated a short time, pre-
_ferably at a temperature between 40 and 100 C.

3, Progess according to 1. or 2., characterized by the fact, thut
the fractionsl distillation is so wnderteken that a mixzture of
wator end acids pass out of the top of the first rectifying column

end hydrogen peroxide base products remeiny the sbove mixture, which 2427

passes out of the colum, is brought into a second rectifying ,
colum, ebout in the middle and the water vapor coming out of this
colum 18 sent back over a condemser into the distillation rosorvoirs
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PROCESS AND DRSCRIPTION OF THE o

SCHEME OF THE SEMITEOHNICAL APPARATOS |

A mixture of 12.7a/hr of highest possible psrcen tege
ropene (1) and 4.8n8/br oxygen (3) are fed to the reaction chamber
_?2) by means of a reducing valve and flow metsr. In place of the
oxygen nitrogen (4) omn be fed to the apparatus in an emergency.
Since a great area of the decomposition accelerates the peroxides
formed in the case of the reaction, the reaction vessele-in order
to hold the surface-volume ratio as msll as possible--18 built

in a spherdonl shepe.

In order to avold a decomposition of the propmme peroxides
formed, the reaction vessel (described in Patent No. 52521) ia coverw -
ed ineido with Vol steel snd supplied with an air-cooling jacket,
which permits cooling of reaction surface to a temperature, which lies
gbove the dew point of the reaction's efficiency.

' ) The propene/oxygen mizture is fed to the sphere throuwgh a
ring-shaped slot, so designed that it flows along the surface and
results in a rotary motion, »

For the introduction of the reaction, the mixture is ignited
with & spark plug. After the rsaction has bogun, ignition is no longer
necessary. The reaction temperaturs is regulated at about 465 C by
variation of the oxygen content of the gases supplied. Probably the
desired percentage of oxygen is lower thun stated in the scheme,

Tho gaseous reaction mixturs is trensferred by the piping
(6), which is cooled only to & point, whers water formed in the ro-
action chamber lies above its dew point, to the cooler (7) and there
cooled to about 35 C. At this temperature there remains still cone
siderable amounts of aldehyde (acotaldehyde) in the gascous state, -
whereby the free hydrogem peroxide content of the reaction liquid is
greater than if one cooled to a lower temperature.

The liquid mixture which leaves the cooler passes a second
ico cooler (8), whers it is cooled to 0 G, in order to stop undesireble
- deconposition, and is collected in the accumulator (9). Per hour )
about 1.6 liters of liquid peroxide is fgrmed with an active oxygm 2428
content of about 18 mg equivalent per ca®. 0f this 18 mg equivalent,
almoat 10 mg equivalent are hydrogan peroxide and 8 mg squivalent

oxyalkyl peroxide. -

In order to separate the hydrogan peroxide from solution in
a rectifying colwm not indicated in the schems, the orgmnic peroxides
are changed selestively into formio aoctd (acetic acid) and hydrogen
according to the equations

GH0H000R,0H ~—m——v 20HOOR § H,
while the hydrogen pm"oxido is practically not affected.
By rectification withwpor thers is obtained 50 per cent
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Eydrogen pervorxide and formic ccd@ (cebie zeid)

‘ The roantion gas (16.2a8/hr) left tehind ‘n the cooler (7)
end rot condenssd ig ¢ompiled as follows:
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This gze is estracted Ores propane by means of o suifuric
nedd peth {1ljpuet of wnich is cirenlated back to the reuctlon chamhyr {2)
by means of @ rogysls pamp {10).

PEOMCTION WITHOUY CIRGULATION

fecoraing to the shiore out of 12371545 he of propane 1,5 Literhr
97 prop.ue pacoXide L obtuined; cut of 100e¥/hr of provane, 1& liters/nr
of propane dzeoxids i theroly obbuined (spesifis weight 0 1.,1). -

Vita a yield of 10 mg equivzlent ot Hzi)g per o2 and & rectiidoie
tion gield of uboub 7C per eont, thors: cna thersfors beo obtuined par
100 &7 of propiar capolieds

2 x e d 207 x A0 w1V 1.58 kg of 100 cer cent Kyl
" 130" "

corroscending 2o 5,8 ki of #0 aer eond Haldgo

Gings the venction peefant contuins cbomt 0.6 mol (ldehrdo
per vol ol oeoxice, which is chinged to chout 7 por cent In acid, one
sty wlii the lesertlon of 300 m¥ of pronane -exonct an acld yinld of
abourne

322l £5.8x9 0.7 0 3 %5 ky fornic ecid {zeetic

Y Ceeeid)

Tre mol=oalar velght of o mixbrs of Ffornle cold tnd cooble weis te seken
yoo B " gy
PR ATY [T PN

Pae yleld in hydrogun poroaide with circulation of the retetion
sel wm be stated enly after the conclotion of the senltechnicsl exe
2rimant, ' o
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