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_ Improvements in the Cooling of Gases

) 1. . TARGESINDTSTRIE AKTIEN-
of Frankfort-op~-Main,

We,
RESELLSCHEALT,
(Fermany, = )

- organized under the Laws of Garmany, do

5 herchy declare the nature of thiy imver-
tien snd in what manner fhe sams is to
be performed, to he particularly described
and ascertained in and by the following
stalement rw— : .

10 A method frequenily used f;g;_‘ gooling
hot gases or yapours ‘comsisté in CAUSIDE
ntomised waber - or other liquid 1o
evaporate in the gases. This method of
working surceeds with comgparative gase

15 if the cooling temperature to be attained
liey considerably above the hoiling point
of the evaporatihg -agenl. Diffcalties
arise, however, when the gases have to be
eooled down to a temperature Wi .

90 near the boiling femperature of the
injected cooling agent, for example when
hol gnses are,ﬂﬁ* meang of injected watery
to he brought to s femperature of 150°
Ceutigrade. :

25 finely wbomized by “mess-of appropriate
nezzles and larme evaporation spaces he
provided, it is no lunger poasible to
evaporate the water completely when
approaching the said low. lemperature.

80 Tn these ceses it is necessary to employ &
Targe excess nf water and $o colleet and
remove the non-vaporised portion. The
diffienltine  attending
melhod ave such az to exclude the use ol

85 the sunple injection dnethod for the cool-

ing of guseg in many cages, and it ig there-

: fore riecessary to msé gomplitated Tadirert
Tor example, if ihe gases to’

he cooled contnin coustituents which’are,
- 40 Hable, iu the presence of Liguid waber, o’

processes,

altack the constructional materials of the
apparatus, such as is thecase for example
with gasey. ohtained By roasting pFrites,.
eare must be taken thab no lguid water
45 separates al any place of the apparatns
hrecouse otherwise the. censtructiona
materials would “he Jesiroyad: The
injoetion waber,s. if 1t Is introduced.

botween Hwo superimposed contact Teyers,
. be. eompletely evaporaled,

50 must alap. be' o ]
Dooatss btberwise it would infrings on the

lowermost layer and damege the sawme.

The scpapation obf liggig_.waﬁef' wnsh

. [Prioe 1)

Joint Stock. Cumpany:

which is~

Tven il the waler.he most

the said cobling ‘iner
- ton small an iscressed pressure, the neces.

finally be avoided in all cases where al
the desired cooling temperature theze sre 5i
to be recovered from the gases produects
whick would solidify st still lower tem-
peratures, as for example a¢ 100° Centi-
grade; and then clog the sepazator.

We have now found that the liquids
used for vuoling gafes or vapours or toix-
tures thereof by the injection method can
be rapidly and completely vaporised if
the liquids (preferably water), the
chemical nature of which should be inail 66
pases different from the chemical nature
of the medimm 10_be cooled, have a boil-
ing temperaiure under ihe revailing gas
pressures which is below the gas tem-
perature o be obtained by the cooling,
and are relegsed from pressure, while in
a fnely distributed state, into the medinm
16 be cooled at a temperature egual to of
above their boiling temipergture at the
pressure of the geses to be cooled hut-
below the tediperaturs of these gases,

Binoe, for tﬁe abomisation of the injee-
tion Bouid, it is usdally foreed through
parrow mossles, it ‘must he subjected to
inereased pressure, and therefore it is
possible ko leat the luuid, as for example
water, to temperatures ahows the boiling
peint correspording o the pressure of the
gﬁ.s. Whera injection nozzles are used.
the water supply condait of which I
under no-inercased pressure or under only

80

gl
b
80

8b

sary Pressure “wust be produced by the
provision, directly in:front of the L0zslcA
of a throttle yalve, © A
The wafer may be hieated in any 2 pro-
priate inanner, 1.2., either wndirectly by
means of steam. nr fue phses or ‘diractly
by leadn_l% stosm fnto the water contained
in'a guitahls mixing devics, If the injec- 98
iion ig to berperfurmed within Teath of a-
Loiler, the wuperheatéd pressure water
required is gemerally availeble in the

90

1 form b the feed water of £he boiler or the

boiler water ituclf. - When special heaf- 100
ing devices are used, these are preforably
arranged close to. the place where the
injection. is performed, o avold as fax 88
possikla’ any: loss in temperature afler
su%%rheating- R, L
When, cooling rades or veponis under

=51



473,181

ordinary pressure it i sufiicient for the
water to be vaporised supplied to the
injection nazzles te have a temperature
sbove 100°, preferably wut leasi 1U5° to
5 130° Cenfigrade. Whereags higher tem-
peratures merely require somewhat larger
amaunts of waler he vaporised, the
lowering of the temperature to below the
boiling temperatuze nf the injection watel

10 jmmediately effects such a retardation of

the apeed of evaporation that-ik is ne.

Jonger possible lo cool the gages to low

temperatures, more particuarly below -

200° Centigrads, _
15 Tf the gascs to be enoled are under pres-
sure, higher temperatures of the water
must he maintained correspouding to the
ressure of the gas. On lhe other hand,
owever, when cooling gases under a pres-
surc lower than atmospheric pressure
waler temperatures of Iless than 100°
Centigrade moy be msed. In each cuse
the temperuture of the lignid mnder pres-
sure should be sumue degrees Centigrade
25 above the hoiling point st the prevailing
gas pressnre; preferably this difference
shonld al leest be ahout 3° Centigrade.
The present invention is not restricted
ta the use of water, but it is vapable of use
80 quite generally in the case of any liguids
which are vaporised into gases or vapomurs
for the purpose of cooling gases and de not
exert any other undesired infltence on

these gazes. o

35 TIn carrying cui the provess decording
to this jhvention it is advantagecus to
aasist the vaporisation for example by
using atomising nozgles producing the
finest possible degree of atomisation,

20

40 srrenging a plurality of nownles, atamis-

ing towards various direclions within the
vaporiger or other well known mouns.

The process may be used with advan-

tage in any case where fases ang vapowrs

45 ure to be eooled rapidly and within a

narrow. space down to low temperatnres

-without any separation ef the injected

Yiquids, Tt iz eminently suitable for use

in exothermie - eafalytic reactions, in

50 which the main -part of the gases or

vapours” involved is converted by means

conversion is effected by means of a second
contact layer and in which the guases or
5% vapours are cooled between the said two
stages. Processes of the said kind are
used for éxample for producing hydrogen
and coerbon monoxide {rom hydroearbons
snd steam or for oxidising guiphur di-

60 axide tosulphur frioxide, in the synthesis”

of ammonia from nitrogen and hydrogen,
ligueficd ammonia being preferably
injected in this case hebween the contact
Tayers for couling the pas, ox 7o the gyn-
65 thesis of hydrocarbong from ocarbon

_decormposifion and cther vuses. ™ The. pro-

of o first eontael layer, whereas the final’

ih

monoxide and hydrogen, superheated
hydrocarbons heing jpreferably injected
in, thiz latter casc ‘hefween two o
more cuntact Jayers. The process is also
valusble whenm productz formed are to 70
be prevenied from decomposing Ly cnol- :
ing them rapidly, as for exumple in the

production of oxides of nitrogen by com-

bustion of ammonia in the production of

unsalursicd Lydroearbons by $hermal 75

VR

cest is alse of special importarce becuise

i offers the possibility. of cooling such .7
guses by the injeclion of watep as eontauin )
substances which sre aggressive in the 80

-presence of water and in the case of which

the formation of lignid wafer must there-
fore be carefnlly avoided as for-example
auses obtained by roasting pyrites,

The speed of evaporation of the water 83
in the said method of working is so high
that the process is even applicable fo the
cooling of gas mixbtures which, as i the
casc for example with the suiphur-con-
taining guses obbained by the well Enown 00
Glaus process, consist of subsiances, in
the latter case of sulphur, whick would
immediately rolidify if eold waier were
injecled. The proeess according tu this
invention is therefore of great advantage 85
for use in the production of sulphur by
the Claus process which gives rise to gases
of relatively high temperafures hebsweon
about 200° and 560° Centigrade contain-
ing substantial amounta of elemcental 100
sulphur.

The present invention, however, is uo}
eonfined: to cooling down to low tempera-
fures alons. It may be employed with
the same resntt in order {o obiain any 105
desired gas temperature. In ull coses Lhe
superkeating accelerates the vaporization
to such an extent that the dimensions of
the vaporisers may be greatly reduced and
considerable saving in apparabus may he 110
realised, - )

_The following Example will- further =
illugtrate how the said invention may be
carried out in practies but the invertion’
is not restricted to this Bxample, . =~ 115z

Exomonm :
10000 enbic metres per hour of Clans
furnace dontact guses having.a fbempera-
ture of 400° Centigrade and contamming
110 graans of sulphur per cubic metze 129
(snessured at 400° Centigrade) are to be
cooled down, te 150° Cenfigrade for the
purpose of conveiting fhe gaseous sulphur
into the liguid phase in order fo separate
The said gdses are led downwards 195
theough a cylindriesl vaporiser having a
diameter of § metres and a height of 4.
metres. At the top of the vaporiser thres
waber - supply pipes sare Introduced
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radially and in a symmelrical arrange-
ment,  Fach of the said pipes extends
nearly to the centre of the vaporiser and
has screwed therste at egual intervals six
5 otomiser nozzles with o spraying aperture
of w width of 0.0 millimetre, the said
nozAles being so axranged in g downward
direction that their ceatral Iines deviate
from the vertieal direction by an angle
10 of 30° either to the right or lo the left.
Before their arra,llllﬁement all of the
nozmles are carefully adjusted s as lo

ensure the fucsh possible afomisation of-

the water. Through the said mozsles 900

15 litres of water are injected per hour into
the vaporiser at a lomperature of ubout
125° Centigrade.

The Injected water is completaly
vaporised 1n the vaperising space. The

20 gases leaving the vaporiser at the hottom
ahnve the vaporiser sump are cooled down
to 150° Cenfigrade, the whole of the sul-
phur which was previously in the gaseous
state being condensed into the liquid

95 phase. Ong third of the sulphur precipi-
fates as a liguid in the vaporiser sump
and is continuously withdrawn therefrom
by means of a heated overBow pipe; the
bulk of the sulphur is praciieally com-

30 pletely sepurated on an  eleclro-filter
arranmed behind {he coolat.

If the injection waber be atoraised af &
lemperature of 90° instead of 125° Centi-
grade the other conditions Temaining

45 unchanged, the gases leuving the
voporiser still have o temperature of 250°
Uentigrade, so $het a cousiderable part
of the sulphur remains in the gaseous
phage snd cannot ha completely recovered

40 by means of the eleotro-filter. Moreover,
the water whivh has not heen vaporised
collects jn the vaporiser sump and there
egnzes the sulphur to solidily which in

turn teads to incrustations and stoppages,

¢o that meither (he complete recovery of 45
the sulphur nor a regular operation is
possible.

Having now particularly described and
ascextained the nature of our sazid inven-
tion and in what manner the same is to 50
be performed, w¢ dsclare thaf What we
claim js:—, _ E

1. A process for cooling Lot gases,
vapoury or mixtures thercof, by inject-
ing and evaporating therein a lLiquid the 55
chemjeal nature of which isdifferent from
{he chemieal nature of the medium o be
cavled, which pomprises injeeting the gaid
liquid, preferably water, in e ely dis-
tributed stute snd at a temperature which 60
is () equal to or above its boiling tem-~
perature under the pressurc of the guseats
medium. to be coolgd and (b} below ibe
temperaturs of the said gaseons medizm
ilglld t‘%lua completely evaporaling tho said 65
1 . -

2. A process for cooling hot gascous
mixtures at atmospheric pressure nbtained
by the well known Clauvs process having
2 temwperature between about 200° and
&00° Centigrade and containing substan~
tial amounts of clementary zﬁlphur by
i;uﬂfcting and evaporating water thereln
which comprises injecting the said watex
in a finely distributed state and at o tem-
perature of aboul 125° Centigrade and
thus completely evaporating the said
water. a

8. The process for cooling hot gases,
vapours or mixtures thereof substantially 80
as described ju the fitst two paragraphs
of the hersindeseribed Example,

Dated this 22nd day of January, 1037,

J. Y, &G W.JOHENSON,
A7, Tincoln’s Ton Fields, London, W.C.2,
Agents,
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