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COMPLETE SPECIFICATION

Am Imaproved Process for Making Caxbon Black, which is Poor in
Imopurities, and Hydrogen or Hydrogen-containing Gases

We, DAYERISCRE STIOKETORTWERKR
ArrmrereEsnrracHarr, of Schadowstrasse
4—5, Berlin, N.W.7, Germany, a (fer-
man Company, do il.erﬂby declare the

5 nature of this invention amd in what
manner the same is fo be performed, to
be particularly described and asecertained
in and by the following statement: —

14 is enown in, the production of carbon
black by burning hydrocarbons, such ag
for example acetylene, to chill the flame
on & cuol purface in order o prevent com-
bustion of the soot. Up to now, however,
2 chilling or temparature lowering of the
aplithing produets has not beem provided
in the thermal splitting of hydrocarbons;
on the confrery it waes considered to be
fitling to lead avetylene carbon aguinm,
after it had been formed, through a
hydrogen flame formed by eombustion of
the hydregen vesulbing from the cracking.

Yn. contradistinetion thereto, it has now
been. found, surprisingly enomgh, that
perticular advanteges ave obluined if the
cracldng producte undergn a chilling or
temperature lowering direetly efter their
formation. Tu bthis wey nol only is the
hydrogen from the cracking nbtained for
other purposes, e.g. for inorgauic aor
organie syntheses, bub the quulily of the
carbon black formed is improved since on
the one hend the graphite formation

© which sets 1o al elevated temperalares is
avoided and at the same time the fineness

85 and structure of the black i3 improved.
According to the new process, therefore,
nnsaturated or suburated gases or vapours
amtaining hydrocarbons, e.g. waste
gases, of carbon hydregenelion or benzine
synthesis aceording to Franz Fischer, are
thermally eracked with or without eddi-
tions) substances, e, small quantities of
iron pentacarbonyl, and the earacking
products chilled or lowered in tempera-
4b ture directly afler theiv formetion. The

10

15

20

25

30

40

[BaicEEF]

chilling must be effected at least to such
temperatures that the sime and atom
arrangement of the small carbon parlicles
remain practically maintained, or experi~
ence mno farther smnbstantial ehanges. 50
Aececordingly the chilling may be effecied
both to low temperatures as well as so
carefully that the chilled eracking pro-
duets have in addition u sufficienily high
temperature for possible other purposes,
0.g. a further treatment. What is eesen-
tial iy only that the cracking preducts
directly affer their formation underge a
¢hilling or temperature lowering,

The new process alloeds particular
advantoges in the case of those gases or
gas mixtures the cracking of which is
accompanied by heat evolution, for
example in the case of the splitting of
acetylene  or . acetylens-containing  gas
mixtures, for which 54 Calories are
liberated por mol of CoH.. (ther such
hyldeocarbons eracking with evolution of
heat are for example sllylene, dimethyl-
diacetylene, also ethylene, propylene,
ani other homelogues of the vlefine serics,
fnrthermore for example cycloprupans,
benzene vapour, dihydrobenzene, and
othera or mizturcs thereof with ome
another or with exothermic compounds. 7B
From ithis iz apparent more particularly
the manner of working heretofore pever
employed of subjecting +to & chilling
eooling mecely &pﬁtting products formed
by cracking heat.

The chilling or femperature lowering
can be effected with the aid of known
weans, e.g. by means of o cooling device
acting from the cxterior or installed in
the gas path. which operates with any 85
cooling hquids or fuids, In the case of ex-
terior cooling, enoling ribs mey also be
tsed made of metal of 'good tharmal
conductivity. Tt is artionlart
advantagecus to sffect the eooling by boil. 90
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ing liguids end to adept the cooling
device for steam or vapour produetion.
In ihis cass the cooling appliance may be

eonstructed for example atfer the fashioan -

of & tubs steam builer connected immedi-
ately behind the cracking zone; the
eracked products then stream. through the
nest of tubes and, owing te the narrowing
uf the free eross section, acquire su in-
creased velooity which is porticularly
advantageous for the cooling since the
crocked products ere rapidly removed
from the vicinity of the reaction zune.
The couling ot raised velecity of the
cracked products may also
otherwise by narrowing of the chamber
attached 1io the cracking space, for
¢xample by a nartower tubs cooled from
the exterior by air or liquid (technicel
eapillary). The elevation of the velocity
of the split products aifords the further
advantage of effectively preventing de-

. position of the carbon black, stopping up

of the tubes, efe.

A rajsing of the vcloeity of the cracked
produoeis  can_ also advantageously ' be
clfected by admixing gases or yapours
behind the cracking zoue, gases of good
thermal conduetivity for exemple hydrv-
@en, or of high thermal capacity, for
example polyatomic molecules lika sbeam
or tha like, being preferably used; in the
Jast-named case the steom may be pro-
duced in the described manner by the pro-
cess itself. A particularly sdvantageous
chiling or tempergture lowering vl ihe
cracked produets is obtained whed ihe
eracking hydrogen is wholly or partially

sent back in eireulation inte the reaction

space behind the cracking zone; for this
purpose . alse hydrogen-containing reac-
tian mizture, which may or may not yet
be completely freed from scot, may be
used.  Doth possibilities, return of the
cracking hydrogen and introduction of
stcam produced by the process itself
hehind the eracking zone, may also be
powtbined. N

The chilling or femperature lowezing
of the cracked produets may also
advantageously be “effected so thith the
splitting process is coupled with leal-
rocesses, for example . hy
introdusing dissveialing gases or veper-
ising liguids at the rear of the eracking
zone. Ju the former case the heat of dis-
soeiation of the gas or of the vapour is
rendered utilisable for the temperature
lowering, amd in the latler ease the ‘hebt
of vaporisation of the liquid, for examyle
water, which i liquid form, “fncly
divided through ane or severhl nozrles of
through a large number of fine epenings,
11 introduced behind the cracking zone in
the path of the splitting products.

‘axperience & chilling or temperaiure 7

be produced
. 10 kgfhr, at ordinary

The possibilities set forth are all merely
by way of example and the new inventivn
embraces zlso gll other forms ol pro-
cedure in which the cracked products

lowering immcdiately after their forma-
tion,

The new process posscsses particular
advantages [or exampla In the case of the
thermal splitting of acctylens or gas wis-
jures containing the same more particu-
larly when the acetylene is eundinuously
supplied to the cracking space after sturi-
ing the ignition in very large guantities,
preferably in quentities of more ihan
TesElre 0T Pressure
whicl is reised a litile, without further
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" heat supply or special heat svuree.

Having nvw partieniarly described aad
ascertained the nature of our said inven-
tion and in whei manner the same is o
be performed, we declare that what we
clajm is:—" - -

1. A ﬁulroccss for prepavizg carbom
black, which is poor in impurities, and
hydragest or hydrogen-containing gases by
thermally apirtiing hydrovarbons, char-
acterised by the featnre that directly
after their formation the splitting pro-
ducts undergo a chilling or temperatuve
lotering. .
"2, A process as claimed i elaim 1,
chisvacterised by the feature that the split-
ting products formed with evalution of
hpat, for example those from aceiylene ox
acetylene-containing gas mixtures, are
subjected to a chilling or femperature
lowering directly after their formation,
"3, A process as elaimed in claim 1 or 2,
characterised by the feature that the
ghilling or temperature lowering is
effected by weans of b cooling devies aci-
ing from the exterior or installed in the
s path, '

4. A process 45 claimed in any one of 110
the preceding ecluims, characterised hy
the feature that the cooling devive is
adapled for produneing steam or vapour.

8. A process as claimed in ony one of
the, preceding olnims, characterized by 315
the fcature thab the chilling or tempera-
ture lowering is produced by coeling b
elevated gas velocities of the splitting
products. .

8. A process as claimed in eny one of 190
the preceding claims, characterised by
the feature that gases or vapours are
admixed with the splitling produets
Liehind the splitting zone, more partivu-
larly guses or vapours of. good thermal 195
cinduetivity or of svmewhat high heat
cag.acl’sy. .

1. A process as elaimed in any one of
the preceding claims, charaecterised by
the feature that the chilling or fempera- 130
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ture lowering of the reaction products is
affected by supplying hydrogen from the
gphitting or hydrogen-containing reaction
mixture back to the space behind the
splitting zone,

8. A process gg claimed i sny one of
the preceding clairns, characterised by
the feature that the splitting process is
coupled with heat-consuming prosesses by
introduction of wvaporising awdfor dis-
sociating substances behind the splitting
ZONe.

9. The use of the process claimed in
any cne of the precading claims for tha
thermal splitting of acetylene o gas
mixtures containing the same, which are

suppliad _continuously to the splittiug
gpace without' further heat supply oand
after initiation of the ignition in guanti-
ties of at least-10 kg per hour at ordinary
or slightly reised pressure.

10. The improved process for prepar-
ing carbon black, which 3s peor in im-
purities, and also hydrogen or hydrogen-
confaining gases, substantially as herein-
befors deseribed.

11. Carbon black andfor Lydrogen or
hydrogen-containing gases prepaved hy
the process hel'einbeﬁ:re described and
claimad.

Dated this 11th day of Jammary, 1937.

MARES & CLEREK.

Teamington Spa: Printed for His Majesty's Biationery Oiﬁée, by the Courier Press.—1938,

20

80



