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1 Claim.

1

This invention relates to means for vaporizing
sulfur,

In commercial practice, vaporization of sulfur
is effected by burning a portion of a body of mol-
ten sulfur to form sulfur dicxide, and utilizing
heat thus generated to vaporize the balance of
the sulfur. The aim of a vaporization process is
to form an off-gas which containg a maximum of
vaporized sulfur and a minimum of SOa. Attain-
ment of this result entails minimizing sulfur
combustion and making maximum use of the
heat developed by oxidation of sulfur to SOa.
Some grades of commercial brimstones contain
such a substantial amount of impurities that,
after a period of operation, there accumulates on
the surface of the molten sulfur an asphalt-like
scum which in some instances smothers combus-
tion and in any case adversely affects sulfur oxi-
dation and vaporization. To overcome this defi-
ciency, commercial practice has developed in such
a way that a large and probably a major propor-
tion of the brimstone used in the industrieg con-
cerned is vaporized in the known rotary type
furnace. While this kind of apparatus, by rea-
son of the continual agitation imparted to the
sulfur pool by rotation of the furnace, effectively
breaks up the scum and eliminates its deterrent
effect, the rotary furnace process has a marked
disadvantage in that the major portion of sulfur
combustion and vaporization takes place off the
surface of the pool of molten sulfur and off the
surface of the film of molten sulfur which ad-
heres to the inner unsubmerged portion of the
furnace wall. Consequently, most of the heat is
generated in the gas space above the molten sul-
fur and not within the liquid sulfur pool itself
at which place most efficient utilization of heat
might be had. These circumstances impose sub-~
stantial limitations on the rotary furnace method
with respect to production of an off-gas having
a high vaporized sulfur to burned sulfur ratio,
and as to capacity per unit of apparatus.

The principal object of this invention lies in
the provision of means which retain the advan-
tages of the rotary furnace process with respect
to prevention of a scum layer on the molten sur-
face, but which overcome the deficiencies referred
to above. The present improvements are partic-
ularly applicable to vaporization operations in
which at least an appreciable amount of the to-
tal heat generation takes place in the gaseous
atmosphere above a subjacent pool of molten
sulfur.

The invention, its objects and advantages may
be understood from the following description
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taken in connection with the accompanying
drawing showing apparatus in which one embod-
iment of the present improvements may be car-
ried out, Fig, 1 being an elevation of a sublimer,
Fig. 2 a transverse cross-section on the line 2—2
of Fig. 1, Fig, 3 a fragmental elevation on the line
3—3 of Fig. 2, and Fig. 4 an enlarged detail in
cross-section.

On the drawing, {0 indicates a horizontally
elongated, cylindrical furnace mounted for ro-
tation about its horizontal axis on rollers Il and
tracks {2, Brimstone is fed into the furnace by
conveyor 15, and the air needed drawn in thru
valve-controlled pipe {6 and bustle 17 .surround-
ing the inlet end of the furnace.. The gag ocutlet
end of the furnace projects into a conduit 2!
which conducts the sulfur vapor-SOz gas mix-
ture to a point for further processing, e. g. a
combustion chamber not shown. The furnace is
usually operated under negative pressure induced
by a suction fan located at some point in the exit
gas stream. .

I have found that, with respect to a sulfur va-
porizing operation of the kind under considera-
tion, the capacity of a given apparatus may be
increased from 25 to 50% and that the ratio of
vaporized to burned sulfur in the gas produced
may be substantially increased by continuously
carrying into the pool of molten sulfur portions
of gaseous atmosphere existing in the gas space
above the sulfur pool, releasing these portions
of gas within the pool, and preferably also main-
taining in the gas space a substantial amount of
molten sulfur in relatively dispersed condition.

Apparatus devised for accomplishing these ob-
jects is illustrated more particularly in Figs. 2
and 3, the arrow 2§ (Fig. 2) indicating the di-
rection of rotation of furnace 8. Placed about
the inner circumference of the furnace are a plu-
rality of traps 22. In the embodiment shown,
one edge of a right-angled angle iron 24, having
legs 256 and 26 of about equal length and having
an overall length approximately equal to that
of the cylindrical portion of the furnace, is weld-
ed as at 28 to the inside of the furnace shell. Af
spaced points within the angle iron are baffle
plates 30 which, in conjunction with the angle
iron and the adjacent inner surface of the fur-
nace shell, form the elongated traps 22 which
in effect extend horizontally substantially the full
length of the cylindrical section of the furnace.

For any given furnace, there is an optimum
maximum. depth for the pool of molten sulfur,
such depth being usually about one third the
furnace diameter. For purpose of illustration,
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the surface level of the molten sulfur pool 32 is
shown in Fig. 2 by the horizontal line 33. To
obtain the fullest advantages afforded by the
present improvements, positioning of the outer
walls 25 and 26 (the legs of an angle iron) of
the traps is of importance. The cbjectives of
the conformation of the traps 22 are twofold,
namely to entrap and carry into a pool of molten
sulfur a maximum amount of gas from the gas
space 34, and to carry up and maintain in the
gas space a maximum amount of molten sulfur
in dispersed condition. These purposes may be
served, particularly when using a right-angled
angle iron, by welding the iron to the shell in
such a way that a leg 25 forms an appreciable
angle 36 with a radial line 7. This angle is pref-
erably chosen so that when the advancing lip of
5 trap contacts the surface of the sulfur pool,
the adjacent leg 26 of the angle iron is at ap-
proximately right angles thereto as shown at 48
in Fig. 2. Thus, the gas capacity of a trap at
the point of submergence in the pool is approx-
imately maximum. In the particular embodi-
ment of apparatus illustrated, the cylindrical sec-
tion of the furnace may be 20 feet long and have
an internal diameter of 4 feet. In this instance,
angle 36 (Fig. 4) may be between 9 and 10 de-
grees, and the distance along dotted line 38,
parallel to leg 25, being about % the length of
leg 25, e. g. about 2% inches in the case of use
of 3 inch angle irons.

In operation, feed of brimstone and air and
maintenance of a pool of molten sulfur in the
furnace are as known in the art. The gas space,
particularly near the furnace inlet end, is strong-
1y oxidizing, although it becomes less so toward
the outlet end. - As rotation of the furnace pro-
ceeds in the direction of arrow 20, portions of
the atmosphere in the gas space are enfrapped
at the surface line 383 and are carried down-
wardly into the sulfur pool. During the period
of entrapment, the gas is held at the outer pe-
riphery of the sulfur pool. As the head of liguid
sulfur above an entrapped increment of gas in-
creases, such gas is gradually displaced by liquid
sulfur, released into the pool, and bubbles to the
surface. The positioning of the traps relative to
the furnace shell being such as described, all gas
is not released from any particular trap until
such trap has passed the vertical diameter of
the shell and is well on its course of upward move-
ment. Thus, release of gas is effected gradually
along the outer periphery of a major portion of
the sulfur pool. Particularly near the inlet end

of the furnace, the gas released into the pool :

contains a large proportion of oxygen which
burns to SO: within the sulfur pool and hence
at a point where most efficient utilization of
heat may be had, heat efficiency being much
greater if generated in the liquid pool rather
than in the gas space. Inert constituents of the
gas released in the pool cause substantial ebulli-
tion at the surface of the sulfur pool, this condi-
tion substantially enhancing heat generation and
sulfur vaporization at and near the surface of
the pool of molten sulfur.

When all gas is released from a given trap,
the trap has become filled with liquid sulfur
which is carried up into the gas space. As shown
particularly in Fig. 4, the advancing edge 42 of
preferably all the baffles 30, and of at least the
baffles at the ends of the cylindrical section of
the furnace, are formed so that on emergence of
a-trap edges 42 about coincide with the surface
33 of the pool of molten sulfur. ' By this means,
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a trap 22 withdraws a maximum of molten sul-
fur from the pool, and further the arrangement
is such that immediately on emergence of a frap,
molten sulfur begins to spill over the advancing
lip of the angle iron and back into the pool.
These results are accomplished by shaping the
baffles so that an edge 42 forms an appreciable
angle 44, say 8-10 degrees, with a radial line 46,
as shown in Fig. 4, e. g. the length of an edge 42
may be about the same as the length of line 38.

As the furnace rotates, molten sulfur spills
over the advancing lip of a trap until such trap
is appreciably above the horizontal diameter of
the furnace, and since heel 45 of a trap is spaced
from the inner drum surface a distance greater
than the advancing lip, the trap does not become
completely emptied of liquid until such trap is

‘beyond the vertical diameter of the furnace and

well on its course of downward movement. Lig-
uid sulfur is accordingly showered downwardly
into a major portion of the gas space while in a
relatively well dispersed condition which mark-
edly enhances whatever combustion and vapor-
ization takes place within the gas space. Hence,
the procedure of the invention not only greatly
increases the molten sulfur surface area avail-
able for combustion and vaporization, but also
effects a substantial amount of combustion with-
in the pool of molten sulfur itself.

The advantages afforded by practice of the in-
vention may be appreciated from the following.
In one operation, the apparatus employed was
a commercial installation, the cylindrical sec-
tion of the rotary furnace being 20 feet long and
4 feet in internal diameter. The inside of the
furnace was smooth and not provided with an-
gle irons or any other comparable elements.
Maximum permissible depth of the sulfur pool
in the furnace was 18 inches, and rotation was
at a rate of 0.8 R. P. M. Solid commercial brim-
stone and the required amount of air were in-
troduced into the inlet end of the furnace, and
when operating this particular furnace under
optimum conditions, the maximum amount of
brimstone which could be fed to the furnace was
50,000 pounds per 24 hours. There was produced
an exit gas in which 3% by weight of the sulfur
fed into the furnace was in the form of vapor-
ized sulfur, and 97% was in the form of SOz2. In
another operation, typical of practice of the
present invention, the same equipment was em-
ployed except that the inside of the furnace was
equipped with 12 equally spaced 3 x 3 X ¥ inch
right-angled angle irons welded to the shell at
approximately the angularity previously dis-
cussed. Each angle iron extended thru the cy-
lindrical length of the furnace and was provided
on each end with a baffle plate and with 4 in-
termediate baffle plates, thus forming a fotal of
60 gas traps 22 in the furnace. Otherwise oper-
ation was the same as described above. However,
in this instance, the amount of brimstone fed to
the furnace was 75,000 pounds per 24 hours, and
there was produced an exit gas in which 20%
by weight of the brimstone fed to the furnace
was in the form of vaporized sulfur and 80%
in the form of SOa2. Thus, application of the prin-
ciples of the invention afforded an increased fur-
nace capacity of 50%, and the vaporized sulfur
to burned sulfur ratio in the off-gas was increased
about 700%.

I claim: )

In a horizontal rotary sulfur vaporizer, the im-
provements which comprise a plurality of circum-
ferentially spaced angular members disposed on
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the inner circumference of the vaporizer and
extending substantially the entire length of said
vaporizer, baffles within said angular members
forming in conjunction with said members a plu-
rality of elongated traps, each angular member
being so disposed that the leg thereof adjacent
the circumference of the vaporizer forms an
appreciable angle with a radial line drawn to the
point of contact of said leg with said circumfer-
ence, whereby when the downwardly advancing
lip of an angular member contacts a chord, drawn
perpendicular to a diameter at a point about one
third of the distance on said diameter from the
nearest point of contact thereof with the inner
circumference, the lip-bearing leg of said angu-
lar member is at approximately right angles to
said chord; and the said bafiles within an angular
member being disposed so that when the up-

6
wardly advancing lip of such angular member
contacts a chord as described above, the edges
of such baffles substantially coincide with such
chord.

AUGUST T. SIERON.
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