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This invention relates to a process of purifying 
Sulphur, and has for its object generally to pro 
Wide an improved procedure for purifying Sul 
phur, whereby the process may be practiced in an 
efficient and economical manner. 
More Specifically, the invention relates to a 

process of purifying Sulphur obtained from min 
ing by underground fusion whereby hydrocarbons 
and other impurities that discolor and otherwise 
reduce the value of the mined sulphur are re 
moved. 
Another object is to practice the purification of 

a crude Sulphur product by distillation without 
interference from the high viscosity ordinarily 
attendant in the heating of a body of molten sul 
phur to the temperature of vaporization, 
Another object is to provide a resultant sul 

phur product substantially devoid of hydrogen 
Sulphide and other adsorbed gaseous impurities. 
A further object is to provide an improved pro 

cedure for removing carbon and other solid prod 
lucts resulting from the breakdown of hydrocar 
bons during the distillation of sulphur whereby 
there is recovered additional Sulphur to aug 
ment the product obtained by distillation. 
Other objects of the invention will in part be 

Obvious and Will in part appear hereinafter. 
The invention accordingly comprises the sev 

eral StepS and the relation of one or more of such 
Steps with respect to each of the others thereof, 
which will be exemplified in the process herein 
after disclosed and the scope of the invention will 
be indicated in the claims. 

For a fuller understanding of the nature and 
5 objects of the invention reference should be had 

to the following detailed description taken in con 
nection with the accompanying drawings, in 
Which: 

Fig. 1 is a View partly in Section and partly in 
elevation showing an arrangement of apparatus 
adapted for the practice of the invention; 

Fig. 2 is a similar view of a modified form of 
apparatus adapted for the practice of the inven 
tion; 

Fig. 3 is a fragmentary view partly in section 
and partly in elevation showing an arrangement 
of apparatus for practicing an auxiliary purify 
ing step in conjunction with the apparatus shown 
in FigS. 1 and 2; and 

Fig. 4 is a fragmentary view showing a detail 
of the lower boiler drum employed in Fig. 2. 

In the mining of Sulphur from underground 
deposits by the method of underground fusion, 
the sulphur deposits are frequently near petro 
leum and other sources of hydrocarbons. The 

(C. 23-224) 
sulphur mined by underground fusion as a result 
contains impurities which operate to discolor the 
product, impair its burning characteristics, and 
otherwise detrimentally affect the Value of the 
product. 
Several methods of treating the Sulphur mined 

by underground fusion. With various reagentS to 
remove the undesired impurity have been pro 
posed. Such treatments, however, have invari 
ably proved either insufficiently effective to re 
move the impurity to the desired extent or are 
too costly for commercial purposes. Mechanical 
removal of impurities of this character is, in 
general, impractical because of the intimate dis 
tribution of the impurities and the high Viscosity 
of the molten Sulphur. 
By the present process, the product obtained by 

underground fusion is purified by distillation; 
the heating being performed in a manner which 
avoids the difficulties due to viscosity. The 
breakdown of the hydrocarbons, which takes 
place on account of heating, gives products which 
are separated and purified, yielding a final puri 
fied product of high commercial quality that has 
the characteristic brilliant yellow color of pure 
Sulphur. 
In the ordinary method of sulphur distillation, 

it is not possible to make a separation of the hy 
drocarbon impurities in the liquid Sulphur, and 
the resulting product is a Sulphur containing 
Some Volatile hydrocarbon oils and finely divided 
carbonaceous impurities caused by the reaction 
Of the volatile oils and the Sulphur in the Vapol' 
state. This produces a sulphur with a color vary 
ing from green to black. For this reason, it has 
been necessary to use a sulphur of less than .03% 
of hydrocarbon impurities when making flowers 
of sulphur by distillation in the usual retort. In 
the present invention, a proceSS has been de 
veloped for distilling sulphur at high rates by 
means of tubular equipment which yields a 
brilliant yellow color and is substantially free 
from impurities, regardless of the amount of Such 
impurities initially present. 
The first step of the process involves relatively 

rapidly heating the Sulphur containing the un 
desired impurity, in a liquid state, through the 
viscous temperature range by contacting the sul 
phur with Sulphur vapors in a direct contact 
heater. This initial heating step is accomplished 
in any suitable manner, for example, by Spray 
ing the sulphur into an atmosphere of Sulphur 
vapors, or by introducing the Sulphur into pans 
which will distribute the Sulphur uniformly in 
a container filled With Sulphur Vapors. It is pref 
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2 
erable to effect this heating in a countercurrent 
fashion; that is, introducing the Sulphur VaporS 
into the bottom of the container and allowing 
them to flow upward to the outlet and introduc 
ing the molten Sulphur at the top of the container 
and allowing it to flow by gravity to the bottom 
of the container. In this fashion, the Sulphur 
vapors could be condensed by the incoming liquid 
sulphur and no sulphur vapors will escape from 
the top of the heating element. In this heating 
step, a reaction occurs between the hydrocarbon 
impurities and the Sulphur forming hydrogen Sul 
phide gas and a non-volatile impurity containing 
carbon. 
The second step of the process involves hold 

ing the heated Sulphur at or near the boiling 
point for a period sufficiently long to effect a 
Substantially complete reaction between the Wol 
a tile hydrocarbons and the Sulphur; a period of 
approximately 30 minutes is sufficient for com 
mercial purposes. This step results in producing 
heat treated Sulphur containing no volatile im 
purities other than a trace of hydrogen Sulphide 
gaS. 
The third step of the process involves a rela 

tively slow application of heat to the heat treated 
Sulphur in a still to yield Sulphur vapor together 
With the volatile impurities present, which vapors 
alte Withdrawn into a tubular condenser where 
the latent heat of vaporization is extracted and 
the liquid cooled to a temperature of approxi 
mately 300° F. At such temperature the Sulphur 
is relatively easily handled or conveyed by pumps 
or other suitable means to a vat for cooling and 
Storage. 
The fourth step of the process involves puri 

fication of the distillate and the removal of the 
volatile impurities therefrom. This is preferably 
accomplished in conjunction with the condensa 
tion of the Sulphur Vapor since here the volatile 
impurities may be released and separated by vir 
tue of the decreased solubility of hydrogen sul 
phide in liquid sulphur as the pressure decreases. 
Additional removal of hydrogen Sulphide from 
the liquid condensate consists of adding ammonia 
gas which reduces the solubility of the hydrogen 
Sulphide in the liquid Sulphur and permits sub 
Sequent removal by blowing with a purging agent, 
Such as air. This causes the volatile impurities 
to be expelled by virtue of the decreased solubility 
thereof which results from increased tempera 
ture. The latter is preferably practiced as an 
additional or auxiliary step of purification. 
The removal of non-volatile impurities from 

i., the concentrate or "bottoms' which collects in 
the distilling apparatus may also be practiced as 
an additional purification step, but such step is 
not essential to the process of the present inven 
tion. When practiced, these bottoms are With 
drawn for treatment either intermittently or con 
tinuously and represent a relatively small propor 
tion of the total sulphur being treated, the quan 
tity depending, of course, upon the amount of im 
purity in the Sulphur originally to be removed. 
These withdrawn bottoms may be cooled by means 
of a Suitable cooling medium and the carbon 
Separated. The purified sulphur resulting may 
be added to the main portion of the purified Sul 
phur product. The product produced in the con 
denser and that separated from the concentrated 
bottoms, upon removal of the carbon and asso 
ciated impurities, results in a product which is 
a relatively high percentage of that originally 
introduced for treatment. The process is adapt 
ed for either Small or large production and may 

2,169,261 
be carried on either as a batch proceSS or con 
tinuously. The amount of sulphur remaining in 
the bottoms, which contain the non-volatile im 
purities, is frequently too small to justify treat 
ment for recovery and can easily be disposed of. 
In Fig. 1 an arrangement of the apparatus for 

the continuous practice of the process is ShoWn. 
Here a conduit 0 is provided to supply molten 
sulphur containing the undesired impurity. The 
rapid heating through the viscous temperature 
range is practiced by means of a preheating vessel 

, arranged to supply heat to the molten Sulphur 
by causing the latter when introduced to condense 
sulphur vapor. To this end, the vessel has a 
distributing vessel or spraying head 2 disposed 
at the top from which the molten Sulphur is 
sprayed or otherwise distributed in an atmos 
phere of sulphur vapor that is Supplied through 
conduit 3. The heated Sulphur collects in the 
bottom of vessel f f, which contains Sufficient Stor 
age space for the hot molten Sulphur to be held 
in retention for a sufficient period of time to con 
plete the reaction between the hydrocarbon im 
purities and the heated sulphur, and is with 
drawn through conduit f4 to be supplied through 
conduit 5 to the still 6 that is located in a heat 
ing chamber or furnace 7. A pump 4 is pref 
erably inserted at the junction of conduits f4 
and 5, so that the flow of sulphur through these 
conduits may be made to take place at a desired : 
rate. Sufficient heat is supplied to the Sulphur in 
the still 6 to cause volatilization of the greater 
portion of the Sulphur introduced. The Vapors 
thus formed along with the concentrated bot 
toms are passed over through a conduit f8 into 3. 
a separating chamber 9. The vapor products 
are withdrawn through the conduit 2 and in 
troduced into the condensing chamber of a tube 
condenser 22 that has headers 23 and 23' for dis 
tributing a cooling medium, Such as Water, 
through the tubes to effect the desired conden 
sation of Sulphur vapor. As the Sulphur vapor 
is condensed, any non-condensible impurities, 
such as hydrogen sulphide, may readily escape 
through a vent tube 24 which is provided for the 
condenser. The condensed purified Sulphur prod 
uct which collects in the bottom of condenser 22 
is withdrawn through a conduit 25 to a bin or 
other suitable place where the sulphur is collected 
and cooled into a solidified body of commercially 
pure Sulphur. The passage of the Sulphur, aS 
liquid or vapor, is, of course, controlled in the 
various conduits by means of valves introduced 
at suitable points; for example, conduit 0 has 
a control valve f O'; conduit 15, a valve 5; con 
duit 2 , a valve 2 l’; and conduit 25, a valve 
25'. 
In the event that the Sulphur product with 

drawn through the conduit 25 is not sufficiently 
purified and still contains hydrogen Sulphide, an 
additional step of purifying may be practiced, 
Accordingly, an auxiliary purifying device is con 
nected so that the product may be by-passed into 
the same for treatment. To this end, valve 25' 
is closed to stop the direct flow Of Sulphur and i ; 
cause the same to pass into the auxiliary purify 
ing vessel 25, this vessel having an inlet connec 
tion 27 controlled by valve 27' leading from the 
conduit 25 at a point between the valve 25' and 
the condenser 22 and a similar connection 28 
leading from the bottom into a secondary purify 
ing vessel 29, which has a connection 30 leading 
from the bottom controlled by a valve 30' and 
connecting with the conduit 25 at a point beyond 
the valve 25, The auxiliary purifying vessel 26 
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2,169,261 
is preferably provided with a steam jacket 3 
for maintaining the sulphur in a molten state. A 
vent connection 32 is provided at the top of the 
auxiliary vessel 26 for withdrawing the released 
hydrogen sulphide. The vessel 26 is also provided 
with a filling material 33, such as ceramic rings 
for fining the Sulphur in its downward flow 
through the vessel and providing surface of con 
tact for ammonia, vapors which are introduced 
through a connection 34 near the bottom of the 
vessel. This causes a release of the hydrogen 
Sulphide Which is allowed to escape through the 
Connection 32. The sulphur, when being addi 
tionally purified, is passed from vessel 26 through 
the conduit 28 into the secondary treating ves 
sel 29, which may likewise contain a filling sim 
ilar to that in the vessel 28, over which the sul 
phur flows downwardly and then out of the bot 
tom of the vessel 29 through the conduit 30 to 
3 point where it joins with the conduit 25. Air is 
introduced into the vessel 29 through a con 
nection 35 connected near the bottom, the air 
paSSing Out through a vent connection 36 at the 
top of the vessel. This sweeps out any remain 
ing annonia, or hydrogen sulphide from the 
purified sulphur. 

Certain volatile constituents initially in the 
liquid Sulphur Supplied for purification may be 
renoved in the vessel f, since this vessel ap 
plies the first heat treatment. Accordingly, a 
Connection 3 is led from the top of the vessel 
to the atmosphere for disposing of the volatile 
impurities which consist mainly of hydrogen sul 
phide gas and unreacted hydrocarbon vapors. 
The Connection 3, which introduces Vapor to 
the vessel , is arranged to be supplied with 
Vapor directly from the separator 9. The con 
duit 3 may be supplied with sulphur vapor from 
any Suitable Source, but it is preferably con 
nected to the separator 9 as the source, and is so 
shown. Conduit 3 accordingly has a valve 3 
for controlling the supply of vapor from the WeS 
Sel 9 to the vessel . The separator 9 Inay 
have any convenient form, and is shown as an 
elongated vessel having a space for collecting the 
Vapors to be withdrawn which is provided with 
baffles 38 disposed and arranged to deflect fine 
Condensed particles of sulphur so that they are 
returned to the body of the liquid in the Sep 
arator 9. The portion of the sulphur or bot 
tons which contains the concentrated impurities 
in the Separator 9 is in the form of a Sludge or 
pasty fluid and is withdrawn through a conduit 
40, preferably connected to lead from the lower 
most portion of the separator. This sludge may 
be discharged either to an external point for 
Storage as a low grade product, or to a suitable 
carbon removing device. 

It is desirable on occasion to accelerate the pas 
Sage of the Sulphur through the still in order to 
utilize properly higher rates of heat transmission 
and quicken the treating process. To this end, 
the still and separator are preferably provided 
with a recirculating connection 4f which leads 
from the botton of the separator 9 and has in 
terposed therein a control valve 4 and a suc 
tion pump 42. This connection is arranged to 
feed back into the Supply line O. - 
The steps of the process to be practiced in puri 

fying Sulphur are carried out with the apparatus 
above described as follows: Sulphur in a molten 
State fronn an original source of Supply and con 
taining an undesired hydrocarbon impurity is 
conveyed by the conduit () to the preheater if, 
the liquid Sulphur being introduced therein 

3 
through the distributor 2 as a spray through an 
atmosphere consisting of the vapors of sulphur. 
This Spray is thus rapidly heated by condensing 
the Sulphur vapors into liquid sulphur at a tem 
perature Substantially above the viscous range; 
the viscosity normally having a maximum value 
occurring between 350° and 500 F. The sulphur 
thus heated in the preheater is conveyed through 
the conduits 4 and f5 into the still f6 and the 
desired heat applied in the furnace T by means 
of burning fuel to cause vaporization of a major 
portion of the liquid; both vapor and liquid be 
ing then conveyed to the separator 9. In the 
ractice of these steps of heating, the valves O' 

and 5' are normally open, while valve 4 f' is 
closed. The initial volatile impurities in the sul 
phur, heated in the preheater f, pass out 
through the conduit 37. 
The Sulphur vapor produced in the separator 

f is normally continuously withdrawn through 
the conduit 2, the valve 2 being normally open, 
the valve f3 being also open sufficiently to sup 
ply enough vapor through the conduit 3 to pro 
duce the desired preheating effect. The Sulphur 
Vapor produced in the separator 9, Withdrawn 
through the conduit 2 ?, together with any hy 
drogen Sulphide impurity, are conveyed to the 
Condenser 22 where the sulphur vapor is con 
densed to liquid Sulphur, the hydrogen sulphide 
norrinally escaping through the connection 24. 
The Condensed sulphur is then withdrawn 
through the conduit 25 and discharged into a 
vat where it may be cooled and stored. The 
Valve 25 is normally open during the period of 
Withdrawals while valves 27' and 30’ are closed. 
When it is desired to practice the additional 

purifying step for the removal of the hydrogen 
Sulphide, the valve 25' is closed and valves 27' 
and 30' are opened so that sulphur is passed into 
the auxiliary vessel 25 where it is maintained 
molten by means of a steam jacket 3 and am 
monia introduced through the conduit 34 and 
air introduced into the second auxiliary vessel 
29 through a conduit 35. The resulting product 
is, Of course, Sulphur of a very high degree of 
purity. 
The steps of rapid heating, holding for reac 

tion, distillation and separation practiced by the 
Separate organs shown in the apparatus depicted 
in Fig. 1 may be practiced more expeditiously in 
a Specially constructed apparatus when desired. 
An arrangement of this character is shown in 
Fig. 2. Here, the Sulphur heating apparatus is 
in the form of a water tube boiler which com 
prises an upper holding and preheating drum 
59 and a separating drum 5 that communicates 
With the former through liquid and vapor con 
nections 52 and 53, respectively, together with a 
lower drum 54 that has connections to the drum 
5 through a plurality of inclined risers 55 and 
56. The boiler is disposed so as to be heated in 
a furnace and has a baffle between risers 55 and 
56 so that circulation is thermally induced up 
riser 55 and down riser 56. 
In this arrangement, the conduit 9 conveys 

the liquid sulphur from the source into the pre 
heating drum 50, the Sulphur input being pref 
erably discharged by means of a spraying head 
2. The sulphur vapor, which distills off in 
drum 5, collectS in done 5' and is led Off 
through to the condenser 22 which has a sul 
phur condensate. Withdrawal conduit 25, ar 
ranged in any suitable manner, for example, in 
the same manner as shown in Fig. 1. 
The practice of the process with the second 
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4. 
form of appalatus is Substantially the Sane aS 
with the apparatus of Fig. 1. The liquid Sulphur 
to be purified is introduced into the heating ap 
paratus through the conduit 3; the rapid heat 
ing through the viscous stage being effected by 
condensing the Sulphur vapor supplied theretO 
through the connection 53, preheating drum 50, 
and conduit 52. In this apparatus, the Sludge 
or bottons fluid is withdrawn from the lower 
drum 54 by a conduit 85 and is conveyed either 
to a carbon renoving device or to a storage Vat 
for solidification. By proper actuation of the 
valves associated with the conduit, É, the sludge 
may be withdrawn either continuously or inter 
mittently. 
The sulphur vapor distilled off in the separat 

ing drum 5 is conveyed by the conduit to the 
condensing channber of a condenser 22 and is 
cooled by any suitable mediuin, for example, 
water, and the condensate withdrawn through 
a conduit 25 leading from the bottom of the 
condensing chamber which may have the same 
form as shown in Fig. 1. Here, the main step 
of separating the volatile impurities, such as 
hydrogen Sulphide, is accomplished and led a Way 
through a conduit 24. Conduit 25 conveys the 
purified product to a storage vat. Means, how 
ever, may be associated With this coinduit for 
practicing of an additional step of purification, 
which additional step may be the same as that 
Shown and described in connection. With Fig. i., 
or an equivalent one, Such as the alternative 
one described hole fully hereinafter. 
Where the drums in a boiler of the character 

shown in Fig. 2 have considerable length, it is 
not feasible to collect, the sludge for Withdrawal 
by the use of a single conduit, 48 unless provision 
be made for the collection of this sludge at a 
desired point in the drum, for example, at One 
end, to which the conduit 4) is connected. An 
arrangement of this charactei' is shown in Fig. 
4, where the lower drum is provided with Suitable 
collecting means in the form of a screw conveyor 
SC, which has a shaft 6 passing through a stuff 
ing box 62 formed on the end of a collecting 
dome 63 secured to One end of the drun. The 
outer end of the shaft is ari'anged to be driven 
by Suitable driving means, for example, an elec 
tric motor 64, which may be geared thereto, as 
indicated. In this arrangement, the sludge 
Withdrawing conduit 85 leads from the lower 
portion of the collecting dorne 63 and conveys the 
sludge to the desired point. 

Suitable apparatus for practicing additional 
purification of the sulphur condensate in a Way 
alternative to that above described is shown in 
Fig. 3. Here, the Sulphur condensate is discharged 
from the condense through a conduit 25'' and 
collected in a settling tank 3. This settling tank 
may comprise a relatively large receptacle in the 
form of an open tank or vat that is constructed 
of concrete and provided with a heating coil if 
disposed about the bottom. In this wat, the addi 
tional or supplementary purification is accorn 
plished by the mechanical admixture of a suit 
able releasing agent, for example, iron oxide taken 
in the proportion of about i% by Weight of the 
molten Sulphur. Accordingly, the vat 3 is ShoWn 
as provided with mechanical agitating means - f' 
disposed therein and driven by an electric motor. 
The hydrogen Sulphide escapes to the atmosphere, 
the iron oxide having been added as desired flon 
any suitable source, and is thereafter mechan 
ically removed. To this end, a withdrawal coin 
duit T2 leads from a suitable point in the Vat to 
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a filter 73. Suitable forcing mean S, Such aS a 
pump 74, is advantageously introduced in Con 
duit 72 in order that a flow through the conduit 
and the filter may be made to take place at a 
desired rate. The liquid Sulphur Which paSSeS 
through the filter is conveyed into a second set 
tling tank 75 that is similar to tank 70 but is pref 
erably disposed below it and preferably also has 
a heating coil, as shown at 76. Both tanks 70 and 
5 are advantageously provided with drains which 

are shown respectively at 77 and 78, the drain from 
the tank TO being preferably arranged to drain 
into the tank 75. The tank 75 is also provided 
With a withdrawal conduit T9 leading from a 
suitable point and has introduced therein a 
motor-driven centrifugal pump 80. Further puri 
fication is mechanically accomplished in the tank 
T5 and the product lead away through conduit T9 
to a storage Vat. 

It Will be seen that the apparatus here pro 
vided for the present invention accomplishes Sub 
stantially the complete removal of hydrogen Sul 
phide from the sulphur product here produced, 
the process of removal being accomplished 
through the practice of four main steps, the last 5 
of Which is the purification stepper Se Which may 
be accomplished in a number of different Ways 
provided the sulphur has been properly condi 
tioned by the preparatory steps here set forth. 
Claims for the apparatus, however, have been 

divided out of this case and transferred to the 
copending application, Serial No. 166,942, filed 
October 2, 1937, in the name of Lee and Smith, 
and which is a continuation-in-part of the preS 
ent application. 

Since certain changes in carrying out the above 
process and in the constructions set forth, which 
embody the invention, may be made Without de 
parting from its scope, it is intended that all 
mattel contained in the above description or 
shown in the accompanying drawings Shall be 
interpreted as illustrative and not in a limiting 
SeSe. 

Having described our invention, what we claim 
as new and desire to secure by Letters Patent is: 

1. A process for purifying crude Sulphur that 
contains a hydrocarbon inpurity, which con 
prises relatively rapidly heating the crude Sul 
phul in the liquid state by contact With Sulphur 
vapor to a temperature relatively near the boil 
ing point to react the Sulphur with said impurity, 
thereafter continuing the heating Substantially to 
complete the reaction of the Sulphur with said 
impurity and produce a distillate consisting of 
sulphur vapor and a volatile product together With 
a sludge or bottom, and then separating the Sul 
phur vapor from the volatile impurity whereby 
a highly purified sulphur product is obtained. 

2. A process for purifying crude Sulphur that 
contains a hydrocarbon impurity, which Com 
prises relatively rapidly heating the crude sulphur 
in the liquid state by contact With Sulphur Vapor 
to a temperature relatively near the boiling point 
to react the Sulphur with said impurity, there 
after continuing the heating Substantially to con 
plete the reaction of the sulphur with said im 
purity and produce a distillate consisting of Sul 
phur Vapor and a Wolatile product together with 
a sludge or botton, withdrawing Said distillate, 
and then condensing the sulphur out from the 
distillate. 

3. A process for purifying crude sulphur that 
contains a hydrocarbon impurity, which comprises 
Irelatively rapidly heating the crude Sulphur in 
the liquid state by contact with sulphur vapor to 
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2,169,26i 
a temperature relatively near the boiling point 
to react the sulphur with said impurity, thereafter 
continuing the heating substantially to complete 
the reaction of the Sulphur with Said impurity 
and produce a distillate consisting of sulphur 
Vapor and a volatile product together With a 
Sludge or botton, Withdra Wing Said distiliate, then 
Separating the Sulphur from the distillate, and 
during distillation removing sludge from the fur 
ther heated sulphur. 

4. A process for purifying crude sulphur that 
contains a hydrocarbon impurity, which com 
prises relatively rapidly heating the crude Sul 
phur in the liquid state by contact with Sulphur 
vapor to a temperature relatively near the boil 
ing point to react the sulphur with said impurity, 
thereafter continuing the heating Substantially 
to complete the reaction of the Sulphur with said 
impurity and produce a distillate consisting of 
sulphur vapor and a volatile product together 
with a sludge or bottom, Withdrawing said dis 
tillate, separating hydrogen Sulphide from the 
distillate by cooling the same to condense Sull 
phur and decrease the concentration of hydro 
gen sulphide in the sulphur, and then additional 
ly purifying the Sulphur condensate. 

5. A process for purifying crude sulphur that 
contains a hydrocarbon impurity, which com 
prises relatively rapidly heating the crude sul 
phur in the liquid state by contact With sulphur 
vapor to a temperature relatively near the boil 
ing point to react the Sulphur With said impurity, 
thereafter continuing the heating Substantially 
to complete the reaction of the Sulphur with said 
impurity and produce a distillate consisting of 
sulphur vapor and a volatile product together 
With a sludge or bottom, Withdrawing Said dis 
tillate, separating hydrogen sulphide from the 
distillate by cooling the same to condense Sul 
phur and decrease the concentration of hydro 
gen. Sulphide in the sulphur, and then additional 
ly purifying the sulphur condensate by flushing 
with a gas that assists in effecting the release 
of volatile impurities. 

6. A proceSS for purifying crude sulphur that 

5 
contains a hydrocarbon impurity, which com 
prises relatively rapidly heating the crude sul 
phur in the liquid state by contact With sulphur 
Vapor to a temperature relatively near the boil 
ing point to react the sulphur with said impurity, 
thereafter continuing the heating substantially 
to complete the reaction of the sulphur With said 
impurity and produce a distillate consisting of 
Sulphur Vapor and a Wolatile product together 
With a sludge or bottom, Withdrawing said dis 
tillate, separating hydrogen sulphide from the 
distillate by cooling the same to condense Sul 
phur and decrease the concentration of hydro 
gen sulphide in the sulphur, further treating the 
condensate by admixing a metallic oxide, ab 
sorbing hydrogen sulphide, and filtering the re 
Sulting mixture to obtain a relatively highly puri 
fied Sulphur product. 

7. In a process for purifying crude sulphur that 
contains a hydro-carbon impurity, the steps 
Which comprise heating the crude Sulphur in 
the liquid State rapidly through the viscous tem 
perature range by contacting the liquid Sulphur 
With Sulphur Wapor, and then further heating 
the liquid sulphur to an elevated temperature in 
the neighborhood of the boiling point and hold 
ing the same at said elevated temperature for a 
period of time such that a carbon residue results 
from the reaction of sulphur With the hydro 
carbon impurity. 

8. In a process for purifying crude Sulphur 
that contains a hydrocarbon impurity, the StepS 
which comprise feeding crude molten Sulphur 
into a chamber, finely dividing the sulphur fed 
So that it may paSS as a current of Sulphur par 
ticles, thereafter generating a Wagor phase from 
the molten Sulphur so fed by the application of 
heat to the same, introducing said vapor phase 
into said chamber, and causing the Vapor phase 
so introduced to move in contact with said Sul 
phur particles and in a direction countercurrent 
to the passage of the molten Sulphur. 
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