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Process for Desnlphurising Gases.

We, STUpIFf- UND VERWERTUNGS- o & single operation so as to oblain gases
GESELLSCHAFT MTT DESCHRANIMDR Haw- purified to  the extent requived for 56
quna, of Milheim-Fuohr, Germany, o example, for the catulytis hydrogenation
Company orgenised and esisting inder of carhen monoxide,  Further, slthongh

§ tho Jaws of the Gérman State, do hereby  the dircct removal of the sulphur by
declare the mature of this invention snd  chemical cowbination umder heat euables
in what nsnner the same 8 o bc ol the sulphur to be removed, except for G0

. performed, t be paviicularly described  negligible traces, ib juvolves for each -
and sscertained in snd by the fullowing  gramme of sulphur absotbed o corvespond:

10 statement: — ing consumption of the absorbent mulerial

For the purpose of removing all the sul- and the necessity for regeneration. .
phur  compounds—including  those of According to the present invention puri. 65

- wrganie  origin—from  gases containing  feation is corried out in two stages, in the
carbon momoxide and hydrogen it has  first of which the bullc of the organie-sut-

15 haen proposed not only o _decompose the phur compounds s decompased catalylie-
opganic  sulphur eompounds catalytivally  slly ot high temperatures above soge G,
will The assistance of heat followed by the  whereupon the sulphuretted hydeogen T
removal of the sulphurotted hydiogem  formed is rewoved ab teduced tempeora- <
formed, bub alsu fo effect the dircet  ture, affer which in the second siuge the

20 yamoval thersof by means of hodies which  residual sulphur compounds are com-
absorb sulphur while at & high tempera- pleiely teken up by vontacting the gas,
jare. _ ut elevated temperatures below 800° €., 75

. An example of tha fizst mothod is dis-  with sulphur absorbing masses which huve
closed by Speeification - No. 301,860 the capeeify for absorbing net only the

9% according ta which the organic sulphur is vemaining hydragen sulphide produced
converted into sulphuretted hydrogen by  during the catalyiie decomposition of tha
passage over- o ferrous sulphide catalyst organic sulphur compounds, but alse the 80
wb a temperature which may be befween organic sulphur still present in the gas. .
7000—000° 1., followed By the removal Tn this manner goses contulning carbon

80 of the hydrogen sulphide by contact with  inonoside and hydrogen ean be completcly
o suitable absorbent, such, for example, desulphuvised “without {he composition of
as ** Lux Mass ” or ** Alpha Tux " with-  the geses being altered.. At the same 55

« - out reduction of temperature. Similurly,  time the combined use of the two entirely. -
an example of the second mebhod is con-  different methods of purification cnables

35 f{ained in the Specification No. 452,417 the total purification to be emied oub ix
aceording fo which, for $he removal of o mamner that is far more advantagrous in
aulphur compounds from gases zontaining many respecis thon in the case of one of QO
carbon monowide and: hydrogen, alkali the two methods alone.
cerbonates are cmployed to the extent of The cotalvbic purification employed as

40 at least 109, -in intimate admixture with  the first siage I8 not expecled fo effect:
resctive oxides or hydrosides of iron ad thoqar it difficuli—removal of the legh
temperatures lying between 1500 C. and  traves of sulphur. Consequently in the 9%

- 8005 C. but msintained so low thai the  first place it is possible to operate at high

' purifying mizture st no time produces  velocities, and thus rapidly to transfornr

45 subordinate reactions of carbon monoside,  the bulk, Secondly there is no longer

TBoth mellods have their partienlar dis-  any uved to take inlo econsiderationr that
advantages. It is true that the eatelytic under the influence of the walls of the 100

:  purification is continuous and does not  appatatug which have a calulytic actinm— -
require the use of chemicals other $han  such ss the walls of heat exchangers—

50t thore necessary for removing the sulphux- during cooling of the efffuent gases a more.
etted hvdrogen. Tt is, however, known or less complete reversion from uarbon
that e last traces of sulphuy eanuol pos-  monoxide and sulphuretied ‘hrdrogen fo 105
gibly Le rompletely removed in this sway the ferm of organie sulphur compaunds :
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_¥emoval of the organic

“pxaraple, by theins of

. up the

takes. place. Hence id His cass the sen-
- sikle heat of the efluent gases ean withoug
" disedvantage be transferréd to the incom-

Ing- gas in  heat- exchangers and so
¥geqvéred. .. . . :

The first staga catalytie desemposition
of the organis sulphur sempounds can bs
mtroduced into the course of the normal
removal of the hydrogen silphida.  The
usual removal of the hydrogen sulphide
with a dvy purifying ecompositicn is
aiffected in lmown mamner by the use of g
pumber of dry purifiers which sre

traversed in sucdession by the gases from -

which the hydrogen sulphide is to he
removed.  The fish  stage eatalytic
sufphur  som-
pounds is sdvadugesusly introduced into
tthe enurse of the removal of the hydrogen
Sulphide at a point where alvesdy the
jusin quantity of the hydrogen sulphida
as been romoved from the gases. T The
hydroger sulphide produced during the
eafelytie decompesition of the main guan-

. tity of the organie sulphur compounds {s

theraby olso removed by means of the dry
purifying  composition * during & subse-
fluent removal of hysdrogen sulphide, that
is to sy, without any necessity for. appa-
rafus speciully for - the removal of " ihe
hydrogen suiphide.  Furthermore during
the normel sulphur . purifiegtion, -for
X TiaR Ee’rric oxide, ths
sulphur “which otiginglly was present in
the gases ih organic combination is in this
way fecovered. . Ce
The combined pracess according to the
wention is also ‘sdvantageous to the hot
purifieation forming the second stage for
the, remoyal of organie sulphur ooz
pouady. Singe plvén syitabls progoditions
over of C%he organic sulphur gom-
iam;nds ecan’ bo iecomposed iy the frgh
shepé of the rgmoval of organie splphur
componuds the _eonsumption, of puﬁfﬁ_,
mptorial “in ths ‘Boeond " stage 1g. sma 1.
Mozeover, it hag bean found {hat the lagt

. traées of sulphir are far more ‘effectively

retained by the hot purification masgs than
when the first stdige of - the removal of
organta sulphir compounds s’ omitted.
Thys, for example, it hys been fovnd thaf
with thé use of magses somposed of iron,
oxides or hydroxides, for exsmple, ferric
oxide, ‘and ‘alkali, metel carhonate for the
hot-purification :
-5;ap,a,cit_-3§, of the purifying mass for taking

“lagt traces of sulphuy is in, inverse
rropartion tg the original comeentration
of the sulphur,
the combined action of the two. stages.for
the. removal of organic ‘sulphur éom-

merely udditive, effeet of ‘the two stages

separately,

ar - gecond gslage,  the

.The practicsl effeet, of

than  the

Certain gzises, such ag coke-oven gas,
cannot be . eompletely desulphurised by

moans of only one of tha shages owingts - -

the special nature of the compounds: pre-
gent in- the gases, 3
catalytic purifieation is impeired by
heavy hydroesrbons: On the other hand
the ~ hotb purification—hy means
example, of the aloresaid purification
magses-~can be carried oub only at such
low temperntures as have no sffect on cer-
tain particddarly stubborn sulphbur com-
Pounds, such as thivphens, a8 by the uge

of tempersfures high enough {o effect the

decomposition, for example, of fhiaphene,
the carbon monoxide is )
methanp, whereby the gnses to be cleaned
would suffer an undesheble change of
composition. : :

The present progess anableg guses such
as eoke-oven gas fo he guantitatively
desulphuzised  without caf "’ undesired
reduction of the cerbon memoxide talsing
place by employing in the fipst slage suaf
2 high' temperaure thal the resistant
organle sulphur ecompuunds ave currverted
into ofher organic or inorganic sulphiy
compounds  which are- afterwards hojd
hack in the.second stage of the process,

Por the purpose aof keeping back™ the
sutphnr i {ke seeond siage amy suitable
Imawn sbsorbeuts of sulphur,” suelr gs
fnely divided metals, may be used. It is,
QWevaT, neccssary fo  uge  pmrifying
materigls which have the capacity of com-
plelely . removing the sulphwr, even at
relatively low Luinperatrires.  Thus, the
absorbent muterials referred to are effors
tive lur extrdeting the last traces of siuld
phur, even af temperafures of 1508000
C.;.on the other "hand temperatures- of
above 800° C. are heedod throughout for
the catalytic desormposibion in the firs}
rstmg‘e. . ) _ ) - el

At the gmne. time the . possibility i
afforded of hegting $ho gasas prinr to - thie
secod stags by meens of the efuent ket
ing gases from the haating operution pmes
ceding the first stags, The heat Iosses cdir
at the sama time. be Lept low at least i
the first stage by heat erchangs betwaen
the ‘ingopaing und’ the sffluent reaction
gAses, an arrangement which, as mer-
tioned, rcan be cerried out without dis-
advantage in two stages, owing to the
purfization. o : '
" If the process is cerrfed out In connece
tion with o subsequent catalylic hydro-

genation of the carhan imonoxids by the-

uee, for example, of fnely divided cobalt
ag. the catalyst,. it is also possible to nsp
spent hydrogenation eatalysts in the gesond
stage for keeping back the last fraces of
sulphur, o3 ‘only small guantittes arg
invalved. In the secomd stuge the gas cam

for -

On the one hand the® Wi

reduged to -
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bz first passed tlnough an  absorbent
material such, for cxample, as ferrie
oxide and soda—af an elevated termperu-
fure below 8002 (., and ths last traces of
sulphur removed with & speal Liydrogena-

tion catalyst, which may he left in the .

hydrogenation apparatus. Such use of
hydrogenution catalysts is possible with-
ot disadvantage for example when they
are regenerated for thelr specifie purpase
by dissolving in nitric aeld and then agajn
precipitating, the sulphur passing as sul-
phate inte the regeneration liquor.
Conversely, spent purification masses of
the second stage cau—so far as they have
sheorbed sufficient sulphur—be allerwards
emploved at a higher temperature as cuty-
iyets in the first stege of the decomposi-
tiom ot orgapic sulphur compounds. Uon-
gequently  desulphurisation according to
the ipvention can be carried out with
great advantage by first using one and the
sanve purification mass for romoving the
last traces of the residuul sulphur, by
decomposing the residual organic sulphur
compounds sznd wb the same time absorb-
ing the hydrogen sulphide prodaced as
well as any that is atill present in the gas,
and finally employing ib a8 o decomposi-

- tion catalyst ai a tempersture which has

been raised advantageously 1o, [or
example, 400¢ C.  This double applic-
nbility could not have been foreseem.

. Examrir 1.

Orude water gas is first freed Irom sul-
phuretted hydrogen, except for wmall
traces, by dry purification, the water gas
being brought into eontact with {we-thirds
ol the amount of ahsorbent (ferric oxzidc)
needed for the complete removal of aul-
phuretted hydrogen. It is ihen heated in
& heat exchanger by the water gas coming
from the codolytic purifieation and is
raised to a temperafuze of 400° C. in a
ges hentor, Thereupon it is treated with
a decomposition catalyst, which may con-
sigt, for example, of sulphurised metal
furmings ar steel woul or of » mixture of
1 park of cobalt suiphide and 2 perts of
mtﬁybdenum oxide or of nickel depowiled
on a cerdmic carrier.  The gas is then
again passed through the heot exchanger
and reduced fo voom temperature in &
cooler, Thereupon # s treated with the
remaining one-third of the dry-purifying
agent for the purpose of removing the
sulphuretted hydrogen. The gas is next
heated o 250° C. by tha exhaust gases
from the gas healcy, end is passed ab thak
temperature through & granulated- hot-
purifying mixtura of 2 parts of *‘ Lux-
masse ' and 1 parb of goda. On ispuing
therefrom sulphdr is o longer detectable
hy the ordinary anulylical melbeds in the

water ;as, the composition af which otha®
wise remains unchanged. TN
LT - L.
ceee Exampng 2.0 0 o7

A wixture of equal parts aof water gas
and cole-oven gas s .submitted to the

- following:—The mixture iz flest freed,

by the wet methad, from sulphuretted
hydrogen by the usc of fexrie oxide in sus-
pension; it is then passed (brough a heab
exchanger and through a heater; thenm
subjeeted to the action of a decomposition
catalyst at 4600 'C., which consists of a
spent sulphuretied Lot purilying mixture
ol ** Tuxmassa ™" and soda; the mixiure
iz ihen possed through the heak
exchanger und ‘then through a  cooler,
after which it is purified by the dry
method for the remowval of the sulphur-
cited hydragen by means of ° Luz-
masse ''; thercupon the mixture passes
through a gas heater fed with the heating
gases discharged from the first heater,
ufter which it is treated at 230° C. with
the hot purifylng mixture as i Bxample
1 and finally with 2 spent hydrogenation
catalyst, for example, {fnely divided
coball having a content of 0.5 gm. of
residual sul}ﬁlur per 100 eubie metarn.
These operations result in the complete
desulphurisation of the gas, requiring
omly ‘the miniwam guaniity of fresh hot-
porifying ‘materis]l and healing gos, and
at the ssme time ehanges the bulk of the
organieally sombined sulphur into a form
that fn ulibsable in the dvy purification:
1t will he seen thal this process produces
f El-rﬁcuiaﬂy: advantageous iofal effcet.

Taving now partienlarly described and
ascertained thie nature of owr maid inven-
tion, and in what manner the same is to
be performed; we declare that what we
elaim is:—

1. A process for removing in #wo stages
the orpanically eombined sulphur from
gascs containing carbon 1nonoside and
hydrogen, characterised in that fhe firsb
stage consists in passing the gas ab ele-
vated temperatures sbove 800° C. aver
catalysts for tha eatalytic decoinposilion
of the bk of the organie sulphur com-
pounds, followed by the removal at
redused temperabure of the sulphuretted
hydrogen formed and in that the second
stuge consiste in the removal of the
residunl- sulphur - by ‘contacting the gas
with sulphnr absorbing ruasses ob elevated
temperatures below 300° C.

2, A'process wecording to elaim 1, char-
acterised fi Llint suixtures of carbonates
of the -alkali -metaly and of oxides or
hvdroxides ~of “jvon are employed for
vemoving the residual sulphur in the
seeond stage.

8. A process according to cluims 1 and
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_-sulphurelted masses that have
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2,. characterised in that spent, gulliciently
been used

in oawying ont the second stage ave

amployed in the firgh stage of the progess -

a8 decomposition catalysts,

* Dated this 80th day of October, 1985,

EDWARD EYANS & Co,;r oow - -

27, Chancery Lans, London, W.012, -
: Agents for the Applicants.
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