[Recond Bditlon. ] .
-~ PATENT-SPECIFICATION.

10

20

#h

43

i

Uompicts Specification

3Y Application Date :  May 26, 1941.

No. 6719]41.

Accepted : March £, 1943,

COMPLETE SPECIFICATION ' o
relating to the Purification of Gases confaining

Hydrogel; Sulphide.

& CoMPaNY

We,
Lyyrren, & DBuitish Compsny, of White-

wW. C. Houusms

stone Iron Works, Huddersfield, in the
County of Vork, and Cmsnies Coopex and
Thanien Mavoyx Havesssw, both of the sald
Company's address and both British Sulb-
jects, do herchy deeiare the nature of this
tnwvention snd m what menner the same
is to he perfortocd, to be particularly
Jescribed and ascertuined in and by the
following stetement : —

Ths present invention relates o purifi-
cation of pases containing hydrogen
sulphide.

According bo the present luveation we
pravide a process for the treatment ol coal
gss and ofher gases containing hydrogen
sulphide und earbon diozide, which con-
sists in washing wibh a dilute solalion of
winoninin  hydroxide in a washer wnder
such eonditions that the time of eontact
of the gases with the lquid is so shork
that TDwdrogen sulphide Is -seloctively
absorbed without the addition of ammonia
from outside the systam, characterised by
the fentuves that the emmonis from the
liguor in bthe hydraulic main Is used 1o
supplement the ammonia in the sbsorption
system and that only - about 70—00% of
the hvdrogep sulphide Is abworbed by
keeping the ratia of H,S to NH, in the
wash liquor between about 1:1 and 1:1.5
parts by weight, while the balance ol the
hrydrogen sulphide iz removed by an iron
oxide pusfier so that the progess is suh-
gtantivlly self-sustaining. o

The raiio of N, to H.8 as recovered in

the purification of coal gas iy usually-

ghout 1 to 3 by weight which corresponds
to the bisuiphide. The : wash - liquor
leaving the H,S washer is & solution of
vormal sniphide plus a little hydrate—und
thus contains considerably more N[, than
is recoverahle from the gas, It s possible
by distillation to separste the whole of the
H,S from the NH, in this liquor, and the
T,% may then be recovered in several
WAYS, B8 :

{ay Combustion with limited afr toform
sutphur in o Claue Kin,

{b) Combustion with excess air to 8O,

Thiz is - abeorbed in the original NH,.

golution to form ammonium suiphite,
[Prioe 1/-]

which solution is in turn nsed to eabsorh
80, giving amousium bisulphite.
Equivalent proportions of NH, end H,5
{as §0,) are thus secarad, amnd the whole
of the NH, and H,S nre. recovered ss #
single product. Thig solution ls troated
with H,BO, to yield sulphste of ammonia
and free 80, the lutber being fed t0 4
chainher or sontact acid plant.

The above twoe methods are well knnwn
and are being prachised.
(e} To avoid the combustion of the H,3,
the weak winmoninm sulphide solution ean
be distilled so that the wWhole of the H,S
but only half the NH, is evolved. IE
these wuses sre condensed with water in &
snitable appuratus to form a weal golutinn
(1-—59, NH,), it i» possible to produce A
solution .of N, HS and bhus recaver the
NH, and H,8 es one product.
poneentrations some (NI1,3,B is alwags

. presont and af 15—209, NH, the ratio of
H,5/8HE,=1.5 by weight, Whichever of
tHese. alternatives is adopted may depend
upun the losation of the sulphate of
ammaonia wed neid plant n whish the
solution is to be treated,  Where this i
adjacent to the puiifying plant the weak
solution of hisulpkide may be made. It
is preferabla hvwcror to produce a uon-
centrated product for tvenspord, and then
—some 259 of the .8 remains unabrorbed.

This unabgorbeid H,E could be treated
suparately by fron oxide end being pure
LS I thereby very easily absorbed; ov it
may be zéturncd to the gas ulter NH,
remnoval this gas, being finelly purified by
jron oxile purifiers, _

Two preferred methods of cerrying out
thie invention aré’ given below and Mus-
trated in the accompanying drawings.

- Bxawers 1. .

The gas after cooling snd tar removal
ia passed through » suitable washer (1)
{see Pigure 1y iu which the time of con-
tach is i—2 seconds.  The usual type of
packed wurubber or rotary washor  will
generally be found unsuitable as the time
of comtact may be excessive. A Dubble
cap type of washar iz suitable bub this

must be designed so thak thers is fninimum

surface contuct between the gas and Lguid
Wi & &
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surfave in the trays.

The washer &3 fed with a salutien ran-
taining 1.59 NH, as ammonium hvdeate
and-92 gallons of wash liquor are required
per 13,000 en. tf. of gas, this being taken
as equivalent to 1 ton of conl.  The gas
entering the wusher contains 150 grains
KH, and 600 grains H,B par 100 en. it
and leaves with the same NH, conieut
but only 50 grains of H,8. The wash
liguor leaves with 1.5¢4 NII,, 1.29, TLE,
and 6.1%, CO,. Tho gas thei passes
through a rotary washer (3) where the

remaining NH, s removed by water, as in

common practice,

The liqguor leaving the bubble eup
washer ig freated in a dissociating still (5)
whareby substantially all the H.8 aud CO,
ave evolved and sofficient NH, to give
8 aveight ratio HLE/NH =20 in the
vapours,  In order to maintain e vonstant
volume of liguor in cireulation the
dissociator is so designed that the heafing
iz offectod by henl imferchange and by
closed steam, so that no dflution takes
place, ~ The still bead temperature is
mammtgioed al about T C. {o give
15—309% NH, in the produet. The
vapowre are condensed in a condenser (4}

whareby the whole of the NH, and part’

of the H,8 Is absorbed. To obtauin the
maximum possihle absorption of H,5, the
cooled  eandensate pagses through “a
scrubber [5)
passes i counter current through #his
scrubbar.  Thie allows further shsorption
of the H,S unkil the H,8/NH, ratio=1.5,
beyond which no furbher ﬁES cen be
absorped.  The proportion of undisgolved
H,8 will depend on the NH, /TS ratio in
the crude gas. An average NH, confend
may be taken as 6 lb. per ton of ceoal,
equal fo, say, 320 grains per 1006 eu. ft.
This will absork 480 grains per 100 ¢un. fb.
of H,8 leaving 120 pgrains unabsorhed.
The consentrated soluffon of ammenium
sulphide and hisulphide rony be distilled
in the usual way for the manufachure of
guiphate of awmmonia, the IL8 passing
from the saburator to the kilus of the
chamber acid plant for eonversion into
H,30, or to a separate contact plant.

Tha muabsorhed H,S may be treated in

several ways.

a) It may ba abaorhed by iron oxide.

b) b may be burnt to 80, in a chamber
or contack plant.  Allerastively more H,S
muy be allowed to pass through the 1,5
washer increasing this quantity fo 130
grains per 100 eu. . The H,S removed
15 then 480 grains per 100 cu. ft. and the
NH, wvalable for combination is 820
grains per 100 cu. ft. giving o ratio of 1.5,
The whola of the H,8 in the wash liquer
is thus eombinad with the ¥, az con-

end the uecondeused gos.

centrated liguor.

The Hguor leaving the dissaciuting stiil
{3} 15 a solufion of wmmoniwa hydrate
eontaining U829, NH,.  This selution
mnst  he strengthened to 159 NH,,
whieh i effected by conecnbrating  the
winmonia Hgoor produced in the reminval
of NH, from the eas in the usunl s
works  practiee.  The gas liguor s
colleeted in tank () and fed to o
dissociator (6) where the E,S and CO, awe
cvnlved, 1hese being vebtwned to the crude
gus.  The liquor then flows via = lHme
véssel to a free still (T) where the NH, is

evolved. This & fed to the cooler (8)
together with - the efffuent feom  the
dissaciator still sielding o solotion

3,
vonleining 1.5% ..\("é[u
to the H, 5 washer.

which is returned

Exaupig 2.

In place of removing the CO, and H,5
from the gns liguor und then distiling off
the NH, to maintain the NH, cencentra-
tion in the wash liquor, the gas Hquor may
be sprayed lule the Lot gas at the inlet of
the condensers, The Hguor removed in the
cotdeiisers () (wee fignre 2} and leaving
the final washer (4) & eolieeted n tapk (7)
aiid. then sprayed into the hot gas.  The
hydraulic main (1) liguar is fed to a fixed
still together with lime, end the NE,
evolved is also admitted to the gas at the
inlet of the condensers. In thig way the

sy 480 graius per 100 cu, f5.  The gas
passes through the washer (8) where if is
serubbed with o 19, solution of NH,. The
NT, in the gas is reduced to 170 grains

T

=3
.t

s0

ari

-XH, content of the gas s inereased {o, 100 |

peir 100 cu, ft. and the H.E to 50 graime 105

per 100 cu. f6.  The wash Hquer leaving
the washer contains 1,49 NH_ and 0.75%
H,S, This is fed to a dissociatar sHil {§)
wheve the H,5 and part of the HN, s

evolved, the liguos leaving the still con- 110

tuining 1.09, NH,;.  This, after cnoling
(6) iz retanned to the washer. The NE,
and 8 wnd any CO, ure condensed and
gy be treated as in example 3.  The

excess H,B may alsa be treated by any of 115

the wairious methods proposed above.
Having now partieularly deseribed and

ascertained the nature of our said inven-

tioh aAnd in what manner the same is to

be performed, we dsclars that what we 120

claitiy ig fe—

1 A proeess for ihe {reatment of eoal
gas and other guses containing hydrogen
sulphide and earbon dioxide, whick con-

sists In washing with & dilute solution of 125

ernoniun hyvdroxide in a washer. nnder
stich conditions that the time of contach
of the gases with the liquid is so shert
that hydrogen sulphide 3 zelectivels
absorhed, withoui the addition

of 13D
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ammania from outgide the system, charae-
terised by the isafures that the ammonia
from the liquer in the hydrgulic main is
uged] to supploment tha ammonia in the
absorption systern und that only abeut
TU—80% of the hydrogen sulphide  is
ahsorbed by keeping the vatio of H,§ to
NH, in the wash liguor between about
1:1 und 1:1.5 parts by weight, while the
balanve uf the hydrogen sulphide is
removed by an jron oside purifier so thag
the process is substentially sell-sustain-
ing. :

2, A process as claimed in elaim 1 in
which the ammonia content of the gases
i+ increased prior to the washing, by
re-volatiliging  wmmonia from the gas
liqunr produced in the oprmal purifying
proeess into the gas stream, and the extra
ammonia is removed simultaneously with
the hydrogen sulphide by washing,

8. Process as claimed in claims 1 or 3,
in which erude ammonia liquor from the
hvdraulic mains and condensers s dis-
sociated in u dissaciator, heated with lime
and the ammonis evolved Aistilled off and
used to regenerate the wash liquor.

4, A process as claimed in elaims 1, 2

or & in which the amwnonium sulphide
golution is distilled so that substantially
all the hydrogen sulphide but only hslf
the aminonia is liberated these gases bheing
absorbed to form a 4—§9, solubion of
ammonium bisulphide, the whole of the
ammonin snd sbout 909 of the hydrogen
sulphide baing ahsorped.

&, A process ag elaimed in claims 1, 3
or 8 in which fhe ammienivm sulphide
solution 1z distilled se that all the
hydrogen sulphide but.only Lalf of the
ammaenis i= liberated and theze gases ure
absorbed to form a 15—209% sclufion of
ammonium sulphides; the whole of the
pinmenia and abouwb 709 of the hydrogen
sulphide being absorbed, and giving a
solution m which the H,B3/WH, rotio is
1.5 hy weight.

G. A process as elaimed in claim 4 in
which the hydrogen sulphide is burnf in
excess of pir to Fform sulphur  dicxide
which is sbsorbed in the original ammonia
solution to form smomomivie bisulphite.

Deated this 25th day of May, 1941,

W. P. THOMPEON & 00.,
12, Church Hreet, Liverpoal, 1,
Chartered Patent Agents.

Abingdon ; Printed for Fis Majesty’s Stationery OHice; by Burgoss & Bon.
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[This Drawing is a reproduction. of the Original on a reduced scale/
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