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1 Claim. (CI. 23-279) 

The present invention relates to the pyrolysis of gaseous 
hydrocarbons and, more particularly, to operations of the 
type in which the pyrolysis is effected by passing the 
gaseous hydrocarbon in contact with hot refractory sur 
faces. The invention provides novel apparatus particu 
larly adapted to that purpose. v 
The invention is especialy useful in the production of 

carbon black by the destructive pyrolysis of gaseous hy 
drocarbons, i. e, either gas or vapor, but may also be 
used, with advantage, in the pyrolysis of hydrocarbons to 
a lesser degree or in the reforming of such materials. 

It has previously been proposed to produce carbon 
black from natural gas by intermittently passing the gas 
in contact with hot refractory materials, e. g., brick. 
checkerwork, and periodically reheating the checkerwork 
by burning a combustible gas in contact therewith. That 
procedure has the disadvantages of lack of continuity and - 
lack of uniformity of temperature conditions and has been 
subject to the further objection that carbon deposits form 
on the refractory surfaces and tend to clog the passages 
through the checkerwork, through which the gas must 
paSS. 
These carbon deposits tend to insulate the refractory 

surfaces from the gaseous hydrocarbons and must be 
periodically removed, as by burning, or otherwise. Fur 
ther, after the burning and the period of reheating, the 
system must be purged before productive operation can 
be resumed. Also, in order to prolong the period of 
productive operation and to promote greater uniformity 
of operating conditions during that period, extensive heat 
retaining refractories have been reguired, and to avoid 
objectional plugging of the system by carbon deposits, it 
has been customary so to construct the checkerwork as 
to provide relatively large passages therethrough, thus 
lessening the rate of heat conduction to and from the 
refractory mass. 
The apparatus of my present invention avoids the diffi 

culties heretofore experienced with that type of opera- - 
tion. It may be operated substantially without interrup 
tion, is compact, relatively inexpensive and has other ad 
vantages as will hereinafter appear. - 
A primary advantage of my present invention is that 

productive operation may be carried on continuously over 
long periods without interruption, either for cleaning or 
reheating. This is accomplished by providing the re 
fractory surfaces in the form of a perforated refractory 
cylinder adapted to be rotated about its axis. One seg 
ment of this cylinder is continuously heated in a heating 
zone while the pyrolysis of the hydrocarbon is continu 
ously effected by passing the hydrocarbon in contact with 
a diferent, previously heated segment of the cylinder in a 
pyrolysis zone, the cylinder being so positioned that dur 
ing rotation Successive segments of the cylinder pass suc 
cessively through the heating zone and then through the 
pyrolysis zone and back to the heating zone for reheating. 

In accordance with this invention, the gaseous hydro 
carbon is continuously passed through the perforation, 
in contact with the freshly heated segment of the refractory 
cylinder and in this way substantially uniform temper 
ature conditions are constantly maintained. Further, any 
carbon deposits formed on a segment of the cylinder in 
the pyrolysis zone may be burned therefrom in the heat 
ing zone, and in this way any accumulation of carbon 
which would tend to insulate the refractory surfaces from 
the hydrocarbons or to plug the passages through which 
the gases must pass through the refractory, is avoided. 
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Thus, the temperature of the refractory surfaces and 

the rate of heat transfer therefrom may be maintained re 
markably uniform. Further, the temperature of the re 
fractory may be nicely controlled by adjustment of the 
rate of heating, the speed of rotation of the cylinder, and 
the rate of feed of the hydrocarbons, so as to effect the 
desired extent of pyrolysis, i. e, either to form carbon 
black oralesser degree of pyrolysis. 
The invention will be further described and ilustrated 

by reference to the accompanying drawings which repre 
sent conventionally and somewhat diagrammatically one 
particularly advantageous embodiment thereof. . 

Figure 1 of the drawings is a vertical section of the fur 
nace along the lines 1-1 of Figure 2, and 

Figure 2 of the drawings is a horizontal section of the 
furnace taken along lines 2-2 of Figure 1. 
The furnace is enclosed by a vertically positioned, im 

pervious cylindrical wall i, an impervious roof wall 2, 
and an impervious floor wall 3. A cylindrical perforated 
refractory partition wall 4 is positioned within the en 
closure, coaxially with respect to the wal 1, so as to form 
an inner chamber 5 and an annular chamber 6, The outer 
wail i and the roof wall 2 are stationary and are sup 
ported by supporting members of any conventional type, 
for instance, as more particularly shown by the elements 
7 of Figure 2. The floor wall 3 islikewise stationary and 
is supported by the column8. 
The perforated Wal 4 is supported by, and, at its Iower 

end, is Securely fastened to an annular shaped sealing 
member 9. At its 1ower side, the member 9 is provided 
with an annular track 10 which rests upon, and is sup 
ported by, a plurality of flanged rollers 11. The member 
9 is further provided with means adapted to cause its ro 
tation about its axis such, for instance, as a toothed wheel 
i2, extending about the member 9 and securely fastened 
thereto, the toothed wheel 12 being adapted to cooperate 
with a driving gear, not shown in the drawing. 
The floor wall 3, and the outer wal 1, are provided, 

respectively, with flanges 13 and 14 extending down 
wardiy into annular trough-shaped depressions 15 and 16 
in the sealing member. These annular trough-shaped de 
pressions are adapted to be filed with a powdered sealing. 
material Such, for instance, as silicon oxide, magnesium 
oxide, or silica gel. 

Within the inner chamber, there is an efluent chamber 
39 delineated by the impervious V-shaped wal 17 and a. 
segment of the perforated partition member. This wall 
17 is supported by, and securely fastened to, the floor 
wall 3 and extends upwardly the entire height of the inner 
chamber and is securely sealed to the roof wal 2. The 
'outer edges of the V-shaped wall terminate just short of 
the inner surface of the cylindrical partition wall so as to 
permit free rotation of the latter. 

Also extending over the entire height of the partition 
wall, there is provided an inlet chamber 18 in open com 
ºmunication with the annular chamber and radially posi 
tioned with respect to the efluent chamber. This inlet 
chamber is delineated by the walls 19 which extend in 
wardly to a position just short of the outer surface of the 
perforated partition wall so as to form an effective seal 
between the inlet chamber and adjacent segments of the 

65 

annular chamber while permitting free rotation of the 
perforated cylindrical partition. » 

Leading to the inlet chamber are a plurality of valved 
º hydrocarbon inlet conduits 20 spaced over the height of 

the chamber and connected at their outer ends with 

70 

the hydrocarbon manifolds 21. A plurality of blast burn 
ers, adapted to inject a blast flame into the annular cham 
ber so as to impinge upon the perforated partition wall 
4, are shown at 22 positioned diametricaly opposite the 
inlet chamber and connected to the fuel gas manifold 23. 
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The inner chamber is provided with a stack gas outlet 
24 and the effluent chamber is provided with an out 
let 25. 
The several walls of the chamber, including the per 

forated partition wall, are composed of highly refractory 
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material, advantageously aceramic material, such ascon 
ventionally used as furnace refractories, and adapted to 
withstand extremely high temperatures. The outer walls 
of the chamber should be well insulated to reduce heat 
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