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This invention reiates to improvements in the
treatment of gases with washing llguids.

- Gases from and for technleal processes must
often be freed from single gas components with the use
of washing liquids. In some cases these gases to bhe
removed consist of undesirable Impurities such ‘as carbon
dioxide, sulfur diocxlde, hydrogen sulfide, or gasecus
cyanogen compounds. In other cases valuable components
present in only small concentrations, such as ammonia,
ethylene or acetylene must be removed from gas mixtiures.
When a dry treatment of gases with active material is
impossible or uneeconcmleal, the gages to be purified are
usually washed with a 1iquld media such as water or
alkaline solutions, in which the gaseous componenta to be
lsolated are more or less readlly soluble. In such an ?
operatlon pressures above atmcspheric are usually employed
In order to increase the solubiliby of the gaseous component
te be isolated and to make a simpie degassing of the absorp-
tion solution possible through a subsequent decrease of
the pressure. Liguld gas contactlng is also necespary whan
chemlcal conversions between gas components and liguids
have to be effected.

Washing towers or washing colums in which the
-washing solution enters at the top and the gases to be
treated are introduced from below, are conventionally used
for the technical washing of gaaes, These washing toweps
are generally gulte high and are filled with $11ling
bodies, perforated tin sheets, hell bottoms, or similar
instailations to improve the washing efficiency. Due to
thelr relatively great helght and the requirad Intensilty
of the c¢irculation of the liquld, these installatlions

require a relatively large amount of encrgy for operation.
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The geparation of relatively insoluble gag
compenents such as carbon dioxlde from technical gas mixtures
requlre considerably longer periods of contaet with the
washing llguid than are ndrmally required in normal opera-
tion such ag in distillation columns. TIFer this purpoese prior
to the present lnvention, absorptlon towers were usually used
in which the absorption liguids were circulated several tlmes
through the entlre tower or through the varlous parts of the
tower in order to obtaln a2 long perlod of stay of the liguid in
the tower. In other ingtallations only & part of the llguld 1s
contacted with the gas flow in stages. During the absorption
of the difficultly soluble gases 1t was imposgible to keep the
liguids in the tower a zufflelent length of time to effect
ahsorption of the gas as cloge to the polnt of saturation as
waa deslred. In most Instances the point of saturatlon was
far from belng reached as to do so would Invelve the use of
a bower so large as to be dmpractical from an economic stand-
point, Due to this, & greater amount of heat was reguired
for the degasgification of falrly large quantitlies of the
washing liguld. These difficulties present a great problem
In the industry, but due to the conventional washing principle
and the designof the custemary washing towers and columns
whose greatest part iz taken up by the gas space an@ in which
the tlime of stay of the liguld depends on 1ts rate of fall
through the filllng body or on the capaclity of the bell
bottoms, these dilsadvantages were upnavoldable.

One object of thls inventlon l& a method and ap-
paratus for the ftreatment of gases with washing ligquids which
will avold the aforementlonsd dlsadvantages. This and further
cbJects will becomes uapparsnt from the followilng description

read in conjunctlion with the drawing, in which:
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Fig., 1 diagrawmatlicalily shows a washing apparatus
acecrding to the Invention; ‘

Piz. 2 shows & detalled constructlon of a gas
nozzle shown in Fig. 1:

Fig. 3 dilsgrammatically shows another embodiment of

v

a waeshing apparatus accordling to the inventlon
with & llguid eclreulator;
Fig. 4 shows st11) another embodiment of a washing __:
i apparatus according to the invention; -
10 Flg., 5 ghoweg gtill another embodiment of a washing-v
apparatus according to the inventlon for
multiple stage washilng;
Fig. 6 shows dlagrammatically detailed construction of

the gas nozzles shown in Fig. 5, and !

e el e e Ll T A

15 FPig. T dlagrammatically shows another smbodiment of

the ges nczzles shown ln Fig. 5.

AT TR

It has now been found according to tha invention
ﬁ ' ' that a consilderably better washing resultes and surprisingly

large savings 1in heat and energy as well 48 in the cost of

20  installatlion can be obtalned 1f when operating according Ho

the multiple stage washing principle the time of stay of the

washing liguid in the gas contact-area ls conslderably increased,

while the time of stay of the gas remalns the same or i1s less
than was essentlally used heretofore. Thls 1s partlculariy

25 affective in the case of slowly soluble gasea. When proeeeding
aceording te the invention, both mediz must be intimately

mixed and the time of stay of the pas and liguid in each stage

must be chogen go that the maxlwum practical absorpilon of the

Fgas by the liguld is affecied. This time is uswally the tims

30 required for the approximate saturation of the 1iguld with

the gas component. Due to the fact that no appreciable volume
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is requilred fur gas space the size of the separate wash-
ing stages may be conslderably reduced.

When, according to the invention, 1t ls necessany
to separate, by washing, gas components which are soluble to
a large degree, but only slowly, and where a relatively small

amount of liquid per unit gas volume is sufficlent, the

Kinetic energy of the gas fed into the 1liquid is generally

suffleient to insure an intimate mixture and a sufficlent
circulation of the iiquid in a sultably designed egulpment.

An additlonal improvement of the washing effect may be obtained
if a cireulation of the liguid is Forced by a dbuilt-in stir-
ring - m?chanism.

In cases where the gas compenents are not only dif—
fieult to dissolve in the liguid, but in which the/saturation
point is relatively small, then large amounts of liquid are
requlred for the treatment of relatlvely small velumes of gas.
In nases such as this the Xinebic energj of the Blown-in gas
1s not sufficient to produce an effective cireculation and sur-
face formation within the liguid when the gas 1s blown in in
the small guantities compatible with commercial gconomy. Thus,
when this situetlon 1s encountersd a better result is obtained
if the liquid is forced to flow downward, and i4s Kinetie
energy 1s utllized to carry the blown-in gas along with 1t in
order to produce 3 sufficlent time of contact znd a sufficient
surface formetlon between the two medila for the absorption
to be effected.

In washing ocut relatively insoluble zascous ingredi-
ents, as, for example, thes washine out of 002 by means of
alkallne liguilds, the process according to the invention
produces a considerably greater enrichment of the liguid
g0 that a considerable saving of energy is affeched by Griv-
ing off the carbon diloxide in successive stages, In the wash-

ing out of carben dloxide by means of water where only about
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one volume of C0. 18 taken up by one wolume of water at

A%}

atmospherlc pressure the new grocess according to the inven-
tion allows a soconomleal operation at atmospheric pressure
where heretofore thls washing could only be affacted at pres-
sures above atmospheric. It is well known that pressures ol
at least 8 to 10 atmospheres weres conventlonally usad in washe
Ing out carbon diexide with water, For this purpose conglder-
able guantltlies of engrpy were used for the condensation of
the gases and the washlng water. Wlth the process according
%o whe Inventlon, carbon dloxlde may be washed oul with an
extracrdinary low consumptlion of energy by means of correspond-
ingly larger guantitles of wabter at a very slight lnecrease of
the zas pressure. It is ounly noccgsary tomilaze the washing
water to 2 level at which 1t flows In 2 dlrection opposite to
the blown-In gas 1n a {ree overflow over builb-in partitions
from stage vo stage. The economy of this method of operation
is still further Increased by an arrangement whereby the chargad
water can agaln be freed from the carbon dloxlds by blowing alr
in tha opposite direction iIn successlve stages whereln the ab-
sorptlon water has to be raised over a dilference in the levels
of only abouk 1.% maters. Comparad to ths CGE water waghlng
under pressure conventlonally praciiced, the energy consump-
tlon of the new procesgs is reduced to approxlmately 10 to 15%.
Raferring to the drawings for a ﬁetter understanding
of The method and for severﬁl embodIments of apparatuses for
effacting the method according Tto the inventlon, in Flg. 1
the washing of the gas according to the lnvention takés
place in the fiat contalners T Into which the washing l1iguid
rung through a supply line 2 at The bottom, flowing out through
an over-fiow pipe 3, which lasures a fixed guantity of liguid

in the ¢container, 3Jimilar conbaliners, the nuuber ol which
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is retermined by the requlrements of the washing process,

are put side by side. The hydrestatic differences required
wetween the individuval containers are very small, slince Flow
velocitles of the liguid of only about 0.3 to 1.0 m/bec. are
generally sufflelent for washling gasez., Numerous partitioﬁs 4
ares arranged within the econtainer I, whose lower edges do not
extend to the bottom of the containzr and whoge upper edges

do not extend to the surfaece of the fluld. The vartlitions &
divide the contalner 1 Inte small, individual secilons.

The gases are fad in through & collecting pipe 5
whiah divides into numerous blow pipes O, which dip a 11ttle
way into the washing llaguid., Only each alternats container
compartment, formed by the partitions 4, is provided with a
za8 blow pipe 6. The flow ehergy of Gthe blown-in gases
causes In thls manner a circulation of the washing ligquld,
which flows upward in the container compartments vrevided
with the injectlon nozzles and flows dowaward agaln in the
adjacent compartments which arc nof provided with injection
nozzles and which can best he seen iIn Fig., 2. The treated
goges leave the washing container 1 through a plpe 1ine 8 in
order to be treated in an analogous mamner in subsequent
washing contalners.

If the motion of the waeshing liquid has to bé aided
»¥ mechanlical euxlilary means, a piee 9, which nelther exténds
to the bottom of the container nor to the surlface of the
1iguid contents is sultably arranged 1n the center of the
washing containey, a8 shown in Plg. 3. 4 ztirrer blade
rohtates inside of this pipe 9 at a suiltables speed, belng pro~
vellilaed, as lor cxample, by an eleclric mobor 11. The gas feed
pipe 12 divides inlo Lhe necessary number of gas injectlon
pipes 13, which are inclozed by plpes 24, whizh are sultably

conslderably shorter than the pipe 9, that incloses the stlvrer,
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and also do not extend to the surface of the liguld.

The motion of the stirrer blade 10 can be so
regulated that the washing liguld can move frﬁm the top to the
bottom or from the botitom to the top through the pipe 9.

Thus, the acting 1iquid can be elrculated in the game or the
oppogite direction of the lnjected mases. PFor example, in
Fig. 4 the gas injection dnstallation works in a direction
opposlte to the direction of the circulating liguid in order
to produce a partleularly intensive washing effecst.

Accordlng to Flg. 84, annular tin housings 15 are used
to blow 1n the gases to be washed. On thelr bottom they are
provided wlth numerous gas injector nozzles to which the gases
are conducted through a plpe line 17. By means of the jet
opening 16, the pases are inbensively diffused within the
wasghing liquid whiech enters through the pipe line 18 opposite
the central opening of the tin housing 15 and ig ecarried off
through an overilow pipe 19} Inside of the circular part of
the tin housing 15, sultably somewhat below the housing bottom,
a stirring apparatus 20, e.g. a bucket wheel, is provided,

whilch 18 rotated by the driving gear 21, 7The Kinetic energy
of the gases coming oul of the nozzles 18 and the protatlon

of fthe stirring mechanism produce an intensive conbact hetween
the washing 1llguid and the gases to be treated, which résults
in a particularly advantageous and extensive weshing of the
gaseous ingredilents which are to be 1solated. The treated
gases laave the ftreatment contalner 22 through = piPe line 23.

In the arrangement according to ¥iz. ¥, a gas-
washing contalner of a very small helght ls suffielent, so that
only lLittle enerygy is nesded for she cireulation of the washing
liguid even 1f pumerous slngle units are installed one next o .

the other,



10

20

541685

B

If carbon dioxide 18 %o be washed out of pas mix-
tures with water, installations according to Pig. 5 to 7 are
veed, 4 contlnuous contalner 24 is used, which Lo divided
into single adjscent compariments by partibions 25, 26 and 27.
In this arrcangement relatively narrow contalner compartments
2Ba-c, where the gases to be treated are blown in, are followed
by iarger double sections 2%a-c and 30a-c¢, where the gases
separate agaln from the washing golution and enter The next
washing stage. ‘The preliminary separation takes place in the
sections 2%a-¢i the final separation of the remainlng small
ras buhbhles takes place 1n the sectlong 3Wa-o.

The partitions 26 extend to the ﬁpper adge of the
contalner 24 but are provided with siits 3la-d near bthe upper
edge of the container for the passage of the washing 1iquid.
The partitions 25 do not ¢xtend to the bottom of the contalner,
but have openinhgs 32a-c¢ 1ln their lower parts for the passage
of the washing Jiguld. The uppsr openings 313—0 are provided
at such a level that the liguid entering through opening 31a
can flow through all contalner sectlons and flow out through
the discharge cpenlng 31d.

The gas inJectors 33 are arranged in the narrow
container sections 28a-c between the partitions 25 and 20.

On account of the large volume of the gases Lo be washed, the
gas injectors 33 have, as shown in Pig. &, elther the form

of elongated slits, or, as shown in Pig. 7, have numerous
Injectors 34, one placed beside the other.

The gases Lo be treated are conducted inte the in-
Jeetor nozzles 33 by means of a plpe 1lng 35. They bubblé
through the liquid 1n compartment 28¢ and pass into compart-
ment 22z through the copending 32%c. From there they are cov-

duoted into the compariment 28b throusgh a pas pipe 35b by
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means of the subsequent nozzles 33. The number 6F the injector
compartments 28a-c and the adjacent compartments where the
gages are carricd off has to be adapted to the washing proceas
usad and Lo the washing effect desirad.

The process according to thz inventlon and the in-
stallatlions provided for 1ts executlion can be usged not only
for the separstlon of gaseous ingredients, but algo for the
degassilflication of absorption scluticns exhausted by gas washing
In this case, inert gases are blown into the washing soiutions
in order to force ocut fthe absorbed gases on the baslzs of theip
solubllity cquillbriums. Such a process can be used, for
instance, iT soluticns which have abrorbed carbon dloxide have
to bé freed again from thelr carbon dloxide content and have
to be returned into circulation. ITun the degassification of
vashing sclutions 1t 18 possible to wark with gas temperatures
which are higher than the temperaturse of the washed-out gases.

For the process according to the Inventlon, numercus
washing ligulds can be used. It is z2lso peesikle to treat
gases with acid or alkaline sclutions, besldes water. Thse
process according B0 the invention is particularly advantage-
ous 1f large quantities of gages are to be freed from thelr

carbon dioxide content by & slmple method.
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Eimiad Apparatug for tho treatmont of gases with

liguids, comprising means defining an elongabed, liguid
container, complote parbition means subdividing seld
container into mulbipls stages, ineluding a first stage
and a last stage, sesch such complete partition defining
a 1iquid passage below the liguid surface Lovel of sald
container, aach said stage having a first partial parti-
tlon extending from above the boltom of =zald contalner
to ghove the surface lavel of aspid container, and a
second partial partitipn extending from the bobtbom of
sald container to below the liquld surface level of

sold container, means defining a 1liguid conduit into

one end porti&n of =ald container, means defining &
liguid overflow out of the other end portion of zaid.
container, means defining a gas passage into ssid con-
tainer terminating in gas nozzles positioned in sald last
-i - sﬁaga below the liquid surface level In sald container

between said complete partition definling sald stage and

GendBu e el

said first partial partitlon sbove the lower Serminus

:i thereol, a gas exld defined in each stage, and gns
paggages from sach sald gas eoxit terminaling in gas
nozrles positlioned below the lliguld surfece lsval in
sald conbtainer botween said complete partition and said

firat partition in sach nexit precesding sbage.

Alex, ¥, MacRae & Up.,
P. 0. Box 1077,

Ottawsa, Cubtaric, Canadsa,

Patent Agents for Applicant.




invern tor

Frledeioh Rohouse

Fator # %’379“5"“-' £ 4



‘ﬂ

52\ bde \ 308 | oy g 27 / o B
2 '3_& ﬁé fgg cé’ﬁ 8:’7/ fggéfea &hb @w ze.m d}a@’ \&fwﬁ. L

N - Inventor s &

: : Parfan e ya /
Fredadrioh Polowe % /g ﬁ,‘fjcd__&/



