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Purification of Gases, .

SPECIFTCATION g, Q91853
INVENTOR: TAN HUBE FHILLIPPS

By & direction given bnder Section 17(1) of the Patents Act 1949 thls applica~
tlon procesded In the name of Humphreys & Giasgow Limited, a Britlsh compeny, of
22, Carlisle Flacs, Londmn, S.W.1i.

THE FATENT OFFICE,

DB 2699371 (1) /6404 150 %/5% R

peEd 1 comerdent with ML s WL e uea v e R 0 v 5T ) Uiatee TLaih By v
the gas path thromgh it at any level, the gas, characterised in that purifieation
purification material being progressively material for ravivification is traversed g
withdrawn frem the bottom af the body or from a discharge location beneath the bed
20 mass and being progressively added to the to a supply location above the bad in a
fap and purification material which hes conduit throush which the oxygen-contain-
become swlphidised or partly sulphidised ing eas 15 forced so that at least the up-
heing revivified for re-use by passage thers- right portion of the condnit is sufficiently 74
through of air or of other oxygen-contain- ohstrueted by purification matevial to con-
a5 ing gas. strain or eompel the oxygen-containing gas
Such a prosess is deseribed in British to pemetrate and pass through the eolamn
patent applications Nos. 599/48% (Serial thus formed,
No, 640,060) and 11367/49 (Serial No. Revivifieation aceording to the invention 75
§73,546), in both of which cases ravivifiea- may, if desired, be applied to fouled*
30 tion of fouled or sulphidised purification * material dwing ifs transport to a gas-.
material may he cffected not only in sffu purification’ ehamhber olher than the ome
during passage of the purifieation material  from whieh it has Just been withdrawm,
throngh a purification ehamber and while It is also preferred Lhat some agitation 80
it i in contact with gas therein, but also or disturhanee of the material should oceur
35 externally, that is after removul of the during its passage through the eonduit or
purification materigl from sneh a echamber conduits.
hut before it is re-msed in that chamber The invention alse provides apparatus
or in another purifieation chamber. for carrving out the sbove-mentioned Pro-
Tha present Inveniion is eoneerned with cess eomprising a gus purification chamber
40 means for revivifieation of fouled purifica- containing  said  downwardly - moving
lion material after it lias been removed vacked bed of hydrated iron-oxide-contain-
from a gas purification ehamber, and has  ing purifieation material, supply and dis-
for ils ohjeet the performance of sneh charege meens for said purifieation material gg
“external” revivifieation without the neces- :lizposed respeetively above and helow the
45 sitw for u senarate vessel or vessels for that purification. chamber, a conduit extending
DU pOSE. arcund the prrifieation chamber in an up-
By use of the invention s considershle right plans said conduit having an inlet
I Price 8/8] o :
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COMPLETE SPECIFICATION.

Purification of Gases,

We, HrMeaerys & GLasaow Linrten, a
British Company, and JIax Huem
Puinorees, s British Subjeet, both of 22,
Carlisle Place, London, 8.W.1, do herveby

§ declare the invention, for which we pray
that a patont may be granted te us, and
the method by which it is 10 be performed,
to be partieularly deseribed in and by the
following statement :—

10 This invention relates to vemoval of hy-
drogen sulphide from gases by passing the
gas through a packed hed of hydrated ivon
oxide-containing material which moves
progressively downwards through a cham-

15 her, the hovizontal cross-scetion of wiich
bed is coincident with the eross-section of
the gas path through it at any level, the
purification material being progressively
withdrawn from the bottom of the body or

20 mass and being progressively added o the
top and purification material whish has
become sulphidised or partly sulphidised
heing revivified for re-use by passage thera-
through of air or of other oxygen-contain-

75 ing gas,

Such a process is deseribed in British
patent applieations Nos. 599/48 (Serigl
No. 640,065) and 11367/49 (Serial No.
673,546}, i both of which eases reviviflea-

4g tlon of foded or sulphidised purification *

matarial may be effected not only i situ
during passage of the purification material
throwsh a purification chamber and while
it is in contaet with gas thevain, but also
35 externally, that Is after removal of the
parifieation material from smeh a chamber

but before it is raused in that ehamber

or in another purification chamber.
The present invention is concerned with
40 means for revivifieation of fouled purifiea-
tion material aftcr it has been removed
from a gas purification chamber, and has
Ior its ohjeet the performsnee of such
“external” revivificatlon withont the neees-
45 sity for a separate vessel or vessels for that
purpose,
T3y wse of ihe invention a considerable
[Price 2/8]

saving is achieved in eround spuace re-
quired for the process end in the eost of
plant for the purpose. 50

According to the present invention there
s provided a contimuous process for the
removal of hydregen sulphide from gas in
which the gas passes substantially verti-
cally thromgh a downwardly-moving 55
packed bed of hydrated iron-oxide-contain-
Ing material, the horizontal eross-section of
which hed iz coineident with the eross-sec-
tion of the gas path through it at any
level, and in which pracess sulphidised or 60
partly sulphidised purifieation matevial is
revivified for re.nse by passage there.
through of air or other oxygen-containing
gas, characterised in that purifieation
material for revivifieation is traversed gg
from a dischargs location, beneath the hed
to a supply loeation ahove the bed in 2
conduil throngh which the uxygen-contain-
ing gas is forced so that at Ieast the up-
right portion of the conduit is sufficiently 1)
ohstructed by purification material 1o con-
strain or compel the oxygen-containing gas
to penetrate and pass threugh the eolrman.
thus formed, :

Reviyifieation aceqrding to the inventian 75 -
may, i desired, be applied to fouled™
matarial during ifs transport to a gas-
purification ehamber other than the ene
from, which it hes just heen withdrawh.

Tt i also preferred that some agitation gy,
oy disturbanae of the materizl should gecar -
during its passage throngh the conduit or
eonigliiis.

The invention also provides apparsing
for earrying out the above-mentioned, pro- g5
ccss eomprising a gas purifieatipn. chanther
containing  said  downwardly - moving
packed bed of hydrated fron-oxide-comtain-
ing purifieation majerial, supply and dis.
charme means for said purifieation material 80.
disposed respectively above and helote the
purifieation chamber, a eondnit extending
around the purification echamber in an up-
right plane said .conduit having an inlet
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for recciving sulphidised materizl under
gravity from raid discharge means and an
outlet for supplyiog sad supply means
with revivified matarial under pravity, ele-

5, vating means of the drag-link, seraper, or
chain type movzble through sald eonduit
8o as to move material from the conduit
et to the condnit ouilet as o gas-
ohstrueting mass through the upright por-

10 tion of the comduit, and thereaffer to re-
turn to the ceonduit inlet throngh the
remainder of the condnit, the portion of
the condnit through which said column of
material passes heing subrtantially air-

15 tight and having an inlet for eompressed
air.

It is to be understood that the inventiion
is not imited fo wse where no revivification
of fouled purifieation material 1s effected

20 in sifu within a gas purifieation chamber,
and that it may be employed in conjune-
tion with snch revivifieation.

Hurther, It is also to be understood that
revivification of spent or fouled purifica-

25 tion material aceording to this ‘mvention
may be followed by other reconditioning of
the said aterial, sneh as adjustment of
its moisture content and of its pId befors
it is re-used for gas purification.

30 The nature of this inveriion and the
manner in which it is to be performed will
be appreciated from the following deserip-
tion of an example referenes heing made to
the drewing avcompanying the provisional

g5 specification which is a dizgrammatic ele-
vation (partly broken away) showing the
application of an endless conveyor of ihe
drag-link, seraper or chain type for the
purpose of this Invention.

y  The elevating and aerating of the fouled
purifiagtion material fakes place in the
substantially airtight conduit 26 which.
encloses an endless eomveyor 31 of the
draglink, seraper or chain type. The

45 fouled purificofion material passcs from

the prrifier 12 through a rotary valve 32

and through discherge nowle 33 into the

repeiver 84 whence it passes directly to the
conveyor 31 which raises it in the form of

50 a column and delivers it at 87 firsl through
discharge chute 43 into hopper 15 and
thenee through e rotary valve 44 into the
chamber 12, the conveyor chain returning
empty down the other limb 264 of the end-

55 less condull.

Ajr from the blower 35 is infrodueed at
36 into the conduit 26 and & foreed up-
Wardly and downwardly through the ris-
ing eolumn of purifleation material, there-

60 by cffecting ity revivification, leuvmg the
sonduit A6 via the outlets 43 and 34.

By means of suitable apparatus the mais-
inre content and pH of the material de-
liverad to the hopper 15 may be adjusted

65 Lefore it is returned to the gas purifleation

chamber 12.

The gas for purifieation may be passed
through chamber 12 either in couutber-
current to the downwardly-moving mass of
purification material or in eo-current flow 70
with it, the pipes 17 and 18 serving either
for exit or for enfry of the gas. Spent
purification maferisl may be withdeawn
from the system and replaced by fresh
material,

What we claim ig :—

1. A eontinuons process for the removal
of hydrogen sulphide from gas in whick
the gas passes substantially vertically
throungh a downwardiy-moving packed bed B¢
of hydrated iron-oxdde-eontaining material,
the horizontal cross-seetion of which bed is
eoineldent with the erosssection of the gasg
path through it at any level, and in which
process sulphidised or parily sulphidised 85
purification material Is revivified for re-
use by passage theretbrough of aix or other
oxygen-containing gas, characterised n
that purifieation material for revivification
is iraversed from u discharge locziion be- 20
neath the bed to a supply location above
the bed m a condnit throwgh which the
oxygen-containing gas is forced so that at
least the upright portion of the eonduit is
sufficiently obstrueted by purification 95
material to gonstrain or eompel the oxygen-
containing gas fo penetrate and pass
through the column thus formed.

2. A process a3 olaimed in (flaim I in
which oxygen-contzsining gas is Joreed 100
downwardly through at least parl of the
rising eolumn of purifieation material.

3, A process as claimed i Claim 1 or
Claim. 2 in which some agitation or dis-
turbance of the material acenrs during its 105

assage from the discharge to the delivery
oeation.

4; A process as claimed in any of the
preeeding claims in which revivification of
fonled or sulphidised material is applied 110

«to s2id material afier removal from the
baze of one packed bed during the trans-
port of said material to a gas-purifying
chamber other than the one from whieh It
has just been withdrawn,

5. Appearatus for carrying out the _pro-
cess of any of Claims 1 to 3 eomprising
a gar purifieation chamber containing said
downwardly-moving packed hed of hy-
drated iron-oxidesontaining purification 120
material, supply and discharge means for
gaid purifiecation material disposed respee-
tively ahove and below the purification
chamber in an upright planc, seid eenduit
having an inlet for recelving sulphidised 125
material nnder gravify from said discharge
means and an outlet for supplying said
supply means with revivified wmaterisl
under gravity, elavating means of the
draglink, sevaper, or chain typs movable {80

75

115
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through said eonduit so a5 to move material
from the conduit indet to the condnit out-
let as a gas-obstrueting mass through the
upright portion of the cunduit, and there-
5 after to refurn to the conduit inlet through
the remuinder of the conduit, the portion
uf the conduit throvgh which said column
of material passes being substantially air-
tizht and having an inlet for compressed

gir, 16
6. Apparatus for earrying out the pro-

cess of Claim 1 or Claim 2 substantially

as horeinirefore deseribed with reference o

the deawing sccompanying the provisional

specification, 15

BOULT, WADE & TENNAXT,
111 & 112, Hatton Garden, London, E.C.1.
Chartered Patent Agents.

PROVISIONAL SPECIFICATION.

Purification of Gases.

We, Hrvruners & Grascow Lidiven, a
British Company, and Tax Huen
Punuuiers, a British Subieet, both of 22,
Carlisle Place, London, 8.W.1, do herebr

90 declare the nature of this invention to he
as Tollows s

This invention relates to removal of hy-
drogen sulphide from gases by passing the
gas throngh a packed bed of hxdrated iron

25 oxide-containing meicrial which moves pro-
gressively downwards through z chamber,
the horizontal cross-section of which hed
is coincident with the eross-seetion of the
gas path through it at any level, the puri-

30 fication material being progressively with-
drawn from the hotiom of the hody or
mass and beine progressively added to the
tapy and purificetion material which has
hernme sulphidised ar partly sulphidised

35 keing revivified for re-use by passage there-
tiironsh of air or of other oxygen-contain-
ing mas,

Such a proeess is deseribed in British
pntent  applications Nos, 399/48 and

4p 11367749, in hoth of which eases revivifica-
tim of fonled or snlphidized purification
material may be effected not waly i silu
dnring passass of the purifieation material
thraugh a purifieation chamber and while

435 it is in contact with gas therein, hui alse
cxternally, that is after removal of the
purifieation materdal from such & chamber
but before it is re-used in that chamber
or in annther purifieation ehamber.

&0 The present Invention is eoncerned with
means far revivification of fouled purifica-
tinn maferial after 1t has been removed
from a gas purifieation ehamber, and has
for its objeet the performaince of such

.55 “external®” revivification without the neces-
sity for a sepavafe vessel or vessels for that
purpose.

By use of tha invention a sansiderable
gaving is achieved In ground space re-

60 gquired for the proeess and in the cost of
plant for the purpose.

Aveording to the invention, in a eonfinu-
ous process for the removal of hydrogen
sulphide from gas in which the gas passes

65 substantially vertically through & down-

wardly-moving packed hed of hydrated
iron-uxide-containing material, the horizon-
tal cross-seetion of whiah bed is coineident -
with the crosssection of the pas. path
through it at any level, and in which sul- 70.
phidised or partly-sulphised purification
material js revivified for re-use by passage
therethrough of air or other oxygen-con-
taining gas, some or all of the revivifiea-
tion of fouled or sniphidised materiul s 75
effected after ramaoval of the material from
the base.of the packed bed but during its
iransport o re-use or to other reeondi-
tioning for re-use, through a condmit or
pipe through which the purification 20
material being revivified is constrained to
pass in eontaet with said siream of oxygen-
eontaining gas.

The invention is not restricted to use
with any partiewlar type of eonveyor or &5
elevator, nor need it he cffected n one
stage, _and' revivification aceording to the
invention may, if desired, hc applied to
fonled material during its transport to a
gas-purifieation chamber other than the 90
eme from whieh it has just been withdrawn.

This invention inclndes in particular
the ease where the eonduil forming the
conveyne or elevator for fouled material
aets also as the revivifying device for such 95
fouled material.

Tt is preferred to carry ont revivifieation
secording to this invention in the eleva-
tor serving to raise the material for re-use
and comprising a easing or conduit sub. 160
stantially alr-tight throunghomt its height
wherein there is an elevating means of the
drag-link, seraper, or chain tvps which,
while raising the material, either as a
column or in guanta, iself oeenpies only 10
a minor part of the crosss-section of the
conduit and dees not substantially obstroet
the access of air o the partieles of =alid
or the passage of air through the body of
the golid. ...

It is also preferred thal some agitation
or dirturbapce of the wmaterial should
occur during its passage through the eon-
drit or conduits.

T i5 {0 he understood that the invention 115

110
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is not limited to use where no revivifica-
tion of fouled purifieation material is
cffacted ¢n sitw within a gas purifieation
cihamber, and thai it may be employed in
& aonjunetion with sueh revivifieation.
Fuorther, it is alse to be understood that
revivifieation of spent or fouled purifica-
tion meterial according to thiz invention
may be followed by other reconditioning of
10 the said@ material, sneh as adjustment of
its moisture eontent and of its pH before
it iz re-used for gas purlﬁcatmn.
The nature of this invention and the
manner in which it is to be performed will
15 be appreciated from the following deserip-
tion of three examples, referenec bcing
made to the accompanying drawing which
is a diagrammatic elevation (parily brelken
away) showing the application of an end-
20 less conveyor of the drag-Hnk, seraper or
echain type for the purpose of this
invention,
Referring to the drawing, the elevaling
and aerating of the tmﬂed pnmﬁea’mon
25 material takes plaece in the substantially
air-tight conduit 26 which eneloses an end-
less conveyor 31 of the drvaglink, seraper
or chain type. The fouled punﬁuatmn
material passes from the purifier 12
30 through u rotary valve 82 and through dis-
charge nozzla 88 into the receiver 34
whenee it passes direetly to the eonvevor

31 which raises it in the form of a column
and delivers it at 37 first through discharge
chute 43 into hopper 15 and thence 35
through a rofary valve 41 fwto the chambar
12, the econveyor chain returning empty
down the oller limb 26z of the endless
conduit.

Adr from the blower 35 is introduced ab 40
36 into the conduit 26 and is foreed np-
wardly and downwardly througl the xis-
ing column of purification material, there-
by effeating its revivification, leavmv ths
eondnit 26 via the outlets 43 uod 84, 45

By means of snitable apparatus the mois-
ture content and pH of the material de-
livered to the hopper 15 may be adjnsted
before it is retnrned to the pas purifieation
chamber 12, 50

The gas for purifieation may be passed
through chamber 12 either in counter-
current to the downs wardly-moving mass of
purification material ov in co-enrrent How
with it, the pipes 17 and 18 serving either 53
for exit or for enfry of the gas. Speni
purification material may he withdrawn
from: - the system and replaced by fresh
material.

Pated this 26th day of July, 1949,

BOULT, WADE & TENNANT,
111'& 112, Hatton Garden, Loudon, E.C.1.
Chartered Patent Agents.
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