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To all whom it may concern:

Be 1% known, that we, Brofessor Doctor Franz Fischer R
citizen of Germany, and Doctor engineer Hans Tropsch, citizen
of the Giohoelovek Tepublic, both residing at 1, Kaissr—Filhelm-
Platz, Milheim on the. Ruhr, Germany, heving invented csrtain
new and useful improvemsnts in a "Process for purl fying gases
- from sulphur", do hereby declare that the following is a full,
clear and exact description of the pame:

Thie invention relates to a.process for the desulphu-
ratlion of gases and vapoure by converting the carbonous sul-
phur combinations of such gases and vapours into eulphuretted
| hydrogen and by absorption of the thus formed sulphuretted
hydrogen., It has mlready boen proposed to use for this purpose
oontact-éubstancea, specially metallio oxides, preferably oxide
of zinc, and to conduot the gases or vapours at very high pres-
aure over these metallic oxldas or the 1like. It has further
besen proposed to use metals of the iron—groﬁp for this purpose,
ut at the prautic':al carrying out of thias proposition only gases
have been obtained which contain still about 17 gr, of sulphur
Her 100 cubic meters of gas (compare Evans J.Soc. Chem. Ind, of
1915, 34,9.). This unsetisfactory result is evidently die to
the faot, thé.t ths ordinary contact-substances are not suffi-
clently active or do not permanently pressrve their activity,

We now bave found, thet a permanently active contaot
can be obtained, if the contact-wetal 1s in fimely divided
state and in intimte admixture with gnm'ganio substances which
remain solid at the remction temperature, such as bases or amcid
anhydrkdes, such contact-means being preferably used, which do
not ctherwise alter the gamses or gas mixturcs present, Such a

contact preserves its activity for monthe. The working can be
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carried out preferably at a temperature of 400 to 600°C under
atmospheric pressure, all gulphur-combi nations of the gas then
being éonverted into eaeily abeorbable sulphurstte d hydrogen.
The permanency of the contact le eo high that 1t is not neoeéaarv
in ite applio'a‘bion to remove from the technical gas fivet the
present free sulphuretied hydrogen in the usual mnnex, end to
only subseguently convert with the sld of the contact-subetance
aooording to the invention the other gu lphur-corbinations into
sulphuretted hydrogen., On the contrary the rew-gas can be di~-
reotly conducted over the contact., After the geparation of the

_ originally present and freshly forme d sulphurette d hydrogen by
absorption or the like, the gas or gas mi xture is practically
fres from all sulphur-combinations. For ingtance we have sucoesded
to reduoce in this manner the percentage of silphur of gases to
less than 0,1 gr. in 100 cubic meters. '

According to the preeent invention ae contact-wetale
such metalglor metal-alloye are preferably employed the melting
point of which is lower than tie reacti on-temperature, suoh as
for inetance lead and tin, When such metals or metal-alloys are
uged, the added aubetanoeé shich remain solid at the reaotion
temperature, as bases or acid anhydrides, and with which seid
metals are intimately mixed, prevent te conglomerating of
the contact mwetals or the flowirng together of the same %o form
drops at the reaction temperature. It is therefore advisable
40 use as sclid ocarriers for the éaaily fusible mstals subetan-
ces of large surface or to add such pubstances, such a8 highly
porous pubstances. ‘

As oontact substance chromte of lea.d may be used for

instance, in which case, owing to the raduoing effect of the
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gas employed, a mixture of chromlc oxide and finely divided
lead is produced, which exertea the desired effect and pre-
serves the same for months. Instead of the chromates other
salte, for instance Bilicafes, aluminates end the like may be
used, or such salts in which the offeoctive metal is ocontained
in the basic portion of the salt, for instence calcium-plumbatse.
To such substences other substances might further bes added
elther for inoreasing the effect, for instance small qantities
of copper or copper—ﬂxida, or for enlargirg the surface, for
instance infuecorial siliom or the 1like, Beveral of the above
stated or of other effsctive salts might be used in mixure,
But we nmay also etart at once from the fres metal and bring the
game, in a mechanjc¢al manner, into intimete admixture with the .
anorgenioc substances which remain solid at the reaction tempe-
rature, Or we may apply, for the produwtion of ths contact, an
organié ealt, ams acetate of lead, epread upon a solid inorganio
body possessing a large surface, as a porous slab of clay or
earthenware, or pumice, and subseguently dry and re dice the maas,
The eeleotion of the contact-meena appllied depends on .
the kind of gases or vapours to be purified. Contact-substances
which do not contain sny metal of the iron-group are speolally
valuable 1f such gases have to be puri fied which should not de
altered otherwise by said contact, Ir the stated manner any
teohnical gasen, as lighting-gaﬂ,‘generator gas or watergas
and the like, can %@ ocompletely freed from thair contente of
carbonic disulphide and of other sulphur combinationa by making
the hydrogen redics the sulphur-combinations quaniltatively to
sulphuretted hydrogen through the action of the contact—mbana,
the sulphurettsd hydrogen being then also quantitatively removed
in a manner known per se, for instance by gas-purlfying mase or

by aoctive carbon,
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Exanmple:
In a tube of a croas seotion of 5 aquai'e meters a quan-
tity of 300 cubic centimetera of contact mase 1e arranged
over a length of 60 mm,, said contact mass consisting,- to
equal parts, of chromate of lead end oxlde of copper. Thie mwass
ig first reduoed by means of a roduclng gas, for insfance hy-

drogen, watergas or generator-gas at 400°0., so that it connot

posgesa any longer oxldleing properties, This mass then poesecbes

neither the capabllity to eeparate carbbn from gasea containing
carbonio oxli dg nor that to form methane therefrom, but it
poesgggeg the only deelrable property to convert the organio
sulphur-combinations of such gases into sulphuretted hydregen.
If the gas hae passed over this contact-mass, the
sulphuretted hydrogen ie removed with the aid of the commonly
used meang, as for instance meadow iron ore or aotive carbon.
This controt-masa therefore 1s not en absorption-means for
sulphur conbinatioins but a catalytic converter, For this reason
the mass remaine active for any length of time, For instanoe
over the above mentioned 300 cubic centimeters of contact-mass
sulphur containing gae has baen conducted at 500° C during
several monthe at & speed of 1 cublio metar per hour, ang the
contaot-mase did not show any decrease of i1ts activity. It has

algo been ascertalned, that even more than 1 cubic meter of

gas could be conducted per hour over sald contact-maga,



contaot-means coneisting of metals brought into a finely d-
vided state by intimate admixture with inorganic substances
which remain solid at the reactlon temperature, whereupon the
formed sulphuretted hydrogen is ssparate d. |

2.— A proocess for purifylng gases from gulphur by
oonvert;lné the carbonous sulphur-conbinationg into sulphuret ted
hydrogen by maana of contact-substances in the presence of
hydrogen, and absorption of the sulphuretted hydrogen, congist-
ing in that the hydrogen conteining gases are passed over con-
taoti-l'meana conelisting of metals brought into a finely divided

ptate by intimate admi xture with inorganic bases which remain

- s0lid at the reaction temperature, whereupon tle formed mal-

phurstted hydrogen is separated.

LIS A process as clal n'e.d in olaim 1 charactereied by
the uae. of such metals, the melting point of which ilse. lower
$han the reaction temperature, '

4,- A proosas as claimed in claim 1 characterised by
the use of mixtures of several different metale in the oon-
tact means.

6.~ A prooess as claimed in claim 1 characterised by
the usa‘of puch inorganio non-fusing substances which have
a great surface, for c;a.rrying sald contact metala.

6.- A process aB clajmed in claim 1 ohamcferisad in
t hat sué:h oontact-materials are used, which do not otherwise

alter the existing gases or gas-mixtures,
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What we do claim as our invention and desixe.to
pocure by Letters Patent ipie

l.- A process for purl fying gasss from sulphur by
converting fhe carbonous sulphur-combinations into sulphuretted
hydrogen by means of contact-pubstancss in the presence of
hydrogen, and absorption of the sulphuretted hydrogen, oon -

elsting in that the hydrogen oontalning gases are passed over



