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SNystem and method for the shhorption of individoad components in gases
Bescription

The subject mabtier of this nventivn s formed by g plant for the sheorptivn of individual

components {e.g. pollutants or reeyclable materials} In gases, n which an absorption solution
is brought inte contact with the gas iy an absorpion chansber. The absorption solution y this
gase iv indredoced ioto the absorplion chamber vig spray nozsles, wherein the absorption
chamber, shove a foed opening for the gas, bas 8 gas distribution plaes, via which tuebulsnves

amdfor vortexes in the suppdied gas stream are caussd.
The tnvention also relates tor a method for the absorption of pollutants iy gases,

oy dndustrial processes, in partionhar in combustion procosses, waste gases and exhaust
air are formed which contain scid componenty such a3 suiphur dioxide (8]}, hydrochloric

N

acid (HOLY, hydrogen fluoride (HEY andfor nitrogen oxides (NG, KOy) which, on acecwnt of

the hamfulness thersed o the eeusvstem, are tormed pollutants, or else reovelable materialy,
such as, o.g. metal oxides, which ave trapsforred Into g gascous state by the trestment process.

For the protection of the cavironment, therefore, legal sogquirenents for pormissible lniting
values of substances in exbaust gases have boen decreed, In order that these Hriting values

can be mudntained, in many cases, purification of the exhaust gases s reguired.

Vartous techoologies e known from the prior b for what s feomed wet oxhaust gas
froatment thet ave sheady used ndustvially, In these wethods In the power plant sector, an
gheorpiion solotion i ased for separating off pollutants (80, HOL HEL Usually, these ms g
caleinm sorbent (limestone, bunnt Mg end Hose hydeate). These ealciom compounds ave
mixed with water and are thersafier a suspension aud are brought Into contact with the aad

gases present i the fhue ges in an sbsorption chamber i such 3 manner that the abeorption of
the pollutants from the gascous phase to the Hguid phase can take place. The acid pollutants
ahsorbed into the Hguid phase sre thersafler dissolbved in fonte form and react with the

caloiam fons of the Hime sorbent that are dissolved in the suspension.

The resuliant reaction products, depending on the further process procedure, can romain
dissnlved in the suspension, in the svemt of corresponding supersaturation form cryatals and
ultimately even precipitate out in solid form, The predominant pollntant in exbaust gases from
the power plagt sector, it partiondar o ol and coal-fired corabustion processes, 13 aniphue

dioxide 80,
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B what are tormed flue gas desulphurizstion plants, the 8O, s sepavated off frone the flue gas
nsing the shovedescribed msthods, whersin as sheorplion solution, principaily Hmestone is
used in the forn of 8 Himestone suspension, In these plants, the absorbed sulphur dioxdde 88
and the dissolved Hmestons o the suspension, affer oxidation and orystallization processes,

form utiltzable gypsum (Cally * ZHO0)

B oin known from the peior at to design the absorption chamber for the fHue gas
desulphwization a3 3 spraying tower ity the form of a droplet coluan, o this sprayving tower,
the limestone suspension s spraved with spraying nozzles via a phoality of generally
horontally arvanged speaying planes in g vertical apparatus theough which flue gos Hlows
The Hmestone suspension droplets exiting from the spraylag nezsles come inte contact with
the flowing tlue gas and heat and mass transport provessey oeour. These plants froquently

alve, shove the gas feed, have a gay distribution plae {e.g. FGENphes plane or tray), theough
which the gas fed v Hrstly homogenized and theough which, secondly, a hoghly twbulent
suspension reghwe (hpaid layert i povensied. The gas distritation plane consists, for

example, of a multiphicity of interconnected tubsa.

The sulpbur diovide SO present inthe fue gag is dissobved by abeorption into the suspension
droplets and reacts, as a consequence, with the Hkewise dissolved calcium joas (Ca™) via
infermediates to form calcipm sulphife and, after Ruther oxidation, owing o the oxygen

present in dissolved form in the droplets, to form calotum sulphats,

The suspension droplets fall dosenwards and, along thelr pathway, continnonsly absorb

s.ﬁ}phﬁr dioxide. fn the lower region of the contact apparatus, they ave ¢ollected in wintd i3
comed 8 sump, and o norcase the contact time, are again brought tnte comtact with the fus

gas by way of the spraying planes via a eiroulation plamt.

Via appropeiste closed-loop and open-loop contrel cireuits, Hmestone susponsion, provess

water {loss of evaporation by the droplets) and oxidation alr are continuonsly added o the

shaorption chamber and adse suspension 18 taken off fom the swep, in such 3 manner that &

teady state is established, The suspension that is taken off frow the sump is generally fed to

downstreans dewatering for production of gypsum,
Disadvantages of the described flue gay sorubbing by means of spraying towers are the
required plant dimensions with 2040 m high towers and the comparatively high eoergy

consamptic.
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I other embodimenty, s ave desoribed in US 6,051,055 or EP 3 882 487 AL, the absorption
solition is sprayed dnto the absorplion chamber via npwardly divected sprayving nozsies
LS 20080277334 Al discloses an embodimont i which the sprayiog nozedes are divecied

dosvrowards, Tn BP 2 381 867 Al the spraying nozsles are divected upwards and dovwnwards,

In the shsorptive chamber, in these embadiments, tn addition o the sprayiug nezzles, there

are no frther vernals which lead to a hemogenization of the pas Hew.

As an alternative thereta, a plant is known frons WO 2010006848, in which the gas, ins frst
stage, is condupied as g disporse phase through @ suspension laver, and tn a secound stage, is

conducted as & contivuous phase, into which the suspension is sprayed as a disperse phase,
and wherein the two stages are vombined structurally i 2 single scrubbing tower. Here,
therefore, the advantages of droplet colunmn and bubble column gre utilized by 8 combination

of the two methods to g shaved contact apparatug,

It s a disadvaniage tn this plant that the saspension is fod o the first soge theough & sepante
suspension distribution plang, which increases the overal] hetght of the contact appartus, As
a vesulf of the height of the suspension distribution plane, a disadvantage results not only in
the energy recpeivement, but alse in the material requirament owing to the wse of a substracture

and a separate spray plane for the frst stags.
The object of the invention i o improve the deseribed methods,

The ohiect f achieved by 2 plant for the sheorption of individual componsats such as
polintunts or reoyclable materials dn pasey, tn which the gas distribution plane hes spray

nozzles, via which the absorption sehution is fed.

The plant sceoeding to the invention thersfore has a gas distribution plae having an
Integrated suspension feed, The gas distribution plane theretore has the function to distribute

and harmonize the gas that 18 fod © form s twbuldent absorption regime and © feed the

absorption solution.

The advantage of thiy invention is in the low pamp differential pressure required, which s

reguired fo clrcuwdate the absorplion Haudd, Fiesly, foe introducing the absorption solution, a

I3

fower nozzle inlet pressure (0.2 16 04 bag of standaed nowdes 6.5 1o 1 bar) &s sufficion, the
awjority of the snorpy savings rosult, howaver, from the lower geedetie difforence in height

pay

which the purmp st overcome, since the shsorption solutig is added a8 the height of the gas
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distribution plane (PGD phas plane). Vie this concept, in fotad, o very good snergy witlization
is arhieved under differing load cases.

The spray nowzles are preforably constructed as Impast noswles, as a rosult the sheorption

o %

solution can be fingly distributed in the gas distubution plave.

The spray nozzles in this case are preferably divected upwards, that 18 to say jn the divection of

flow of the gas.

fn an cmbodinment of the plant, the shsorption solotion  can be sprayed fow the gas
distribution plane in addition via further downwards-divecied spmy voxades, whereby an

additional quenching effect {s provided beneath the gas dixtribution plane,

it is expedient i one or more spraying planes sre arranged above the gas distrilnation plans,
via which spraying planes absorption selution iy hkewise introduced inte the absorplion
chamber, As a result, the cleaning performance of the plant is Rether fncregsed.

ey

The gas distribution plane i fored acconiing to the nvention by & multiplicity of tabes
wherein the spray nozzles are arranged on the tnbeg, and the shsorption solution is feedable

yvia the tubes,

In the tubes, according to the nvention, in sach case & displacernent mandred 15 arvanged, the
oross sertion of which increases fn the divection of fow of the abeorption solution. As a

result, & wadforny susponsion distribition coonrs via the spray soxades onto the disteibution

Rinsing water can also be fod vig the displacement mandrel for cleaning the plant. The
fovention also relates fo 2 method for the abeorption of polhaiants in gases, i whick an
absorption solation s brought nto cevtact with the gas in an sbaorption chamber, whersin the
gas that iy fod s disteibuted and vortexed over a gas distribution plane, According 1o the
invention, the absorpiion solution is fod o the gas distribation plane and introduced into the
absorpion chamber vig spray noxades. The gas distribution plane in this case is formed by 8
roultiphicly of tubes, whereln the spray nozeles are srranged on the tubes and the sbeorption
solution Is fud through the tubes to the sbheorption chamber. Avcording fo the fnvention, in the

<

tubss o cach case a displocement mandesl i avanged, the cross sectivn of which increases in

E2

the direction of fow of the ahsorption solution, in such & manser tat the susponsion &

thereby uniformally distributed.

Herstnafier, the invention will be deseribed with refern fo drawings. tn the drawings:
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Fig. | shows an sxomplary embodiment ofthe plant sccording o the invention
Fig. 23 shows a plan view onte the gas disteibution plane;
Fig. 2b shows a detail of the gas distribution plane;

B

Fig. 3 shows a longiudinal section twough & tube of the pas distribution plane having a

displacoment mandrel;

Fig. 4 shows an ngpact nossde for the feed of the absorption soluton

g

”7‘3

G, § shows a fucther embodiment of an tmpact nowele,
The same reference signs in the individual Sgures respectively denote the same features.

Fig. 1 shows a cross section through a flue gas purification plant | according o the invention.
Here, the fue gas HBows theongh the gas feed 6 intn the oylindrical absorption chamber 3 and
is deflected inte 8 vertical ypwards flow. The flue gas flows through the sheorption chamber 3
from bottom to top and leaves it theough the fue gas oxit 2, Directly above the gas feed & iz
the pas distoibution plane 7. The gas distiibution plane 7 consists of & swlliplicity of
individual tobes 11 which are tnderconnecied via connection tubes 18 or conneetion elements.

The flue ges i distoibuted within the absorption chumber 3 wore evenly by the gas

i W

8

distribation plane 7 and fn addition, terbulence is induced thereby in the Hue gay which leads
io more Duenze mixing of the gas with the absorption solption 8. The pas distribution
appliznce 7 is carrded by the contamer wall 16,

\

The tubes 11 of the gay distribution devies 7 have spray nossles 8, via which the absorption
sodution § is introduced into the sbeorption chember 3. The spray nozzles 8 bhere are

constructed as dowwwardly directed buopact noxzles Ba In addition, here, alse further

\ A=

downwards-dirested fmpact nozsles §b are provided, via sehich Bhewise absorption solotion 5

is sprayed v

In the upper region of the absorption chamber 3, lkewise absorption solution 3 is infroduced
via the spray nozzles of the spray plane 4, which absorption solution in droplet form comes
e contact with the fhe gas.

<

Reneath the pas foed & there is situsted the scrobber sump 13, The settling of solid panticles in
the sorubber suap 13 i3 prevented by the stireer % which, n addition, ensures sufficient
wixing. The oxidation i enswred by a sepamate oxidation air feed 18, In order to keep the

entire sorubbing systen in a steady state, frash Hmestone suspension {absorption solution) is
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fost via the line 10, and a corresponding suspersion stroam 12 for oblaining gypeum is giested
fromy the scrubbing system
Drrectly abeve the gas feed 6, there is arranged 2 re-dispersion plate 17, This plate 17 collests

the absorption solution § that s arviving from sbove wod pisses i a3 g owrfadn inde the
serubber sump 13, The pas that i fod, on ontry inte the abeorption chamber 3, passes through

this curiain and fs cooled 1nihe coursy thereof

Fig. 2a shows a plan view onte the gas distribation plane 7. The pas distribution plane 7 hers
cousists of & multiplictly of tubes 11 which are interconnested vis connection tubss 18 or
cennection cloments. Heve, # 19 therefiee a gridelike constroction, vis which the gas &g
vortesed and made waiform. The pas distvibution plane s also tormsd FGD-phs plane in

specialist oircles,

The sbeorption solation § s also fod vig the tubss 11 and is distributed by the upwards

divected trupact nozsles 81

Fig. Ib shows g detatl of the gas dstribution plane 7, whersin here, In contrast to Fig g, the
gonnection tubes 18 are anvanged in parallel to the tubes 11 1o the tubes 1, displacement

sandrels 14 are arranged, via which sinsing water 15 can also be fod,

Iv Fig. 3, 2 section through a tube 11 of the gas distribution plane 7 is shown. The
displacoment mandrel 14 can b clearly recoguized here, the cross wevtion of which widens in
the direction of How 20 of the absarption solution 5 and which thereby cusures 8 mors sven
feod of the solution to the tmpact voxedes Sa and &b The tmpact nosrles 8b in this case aes
dirseted downwards, counter o the dirsction of How of the gas. The tube 11 can be cleansd
vin the rinsing water foed 18

Fig 4 shows an exemplary enbodiment of @ posaible tpact nozede 8g, 8b, in this case, sbove
the nowde opening 31 there s sttnated an fmpact plate 22 wideh deflocts the absorpting
suhation 5. Tnstexd of the impact plate 22, an dmpaet cone 23 can alsn be used, ag is shown in

Fig. 5.

Berendestydy il ghrokban ovdegyedi Saanptev8i shesorpeldides
Sesbadsimi igénypontek

§. Borendeads (1) pheokban dovd epvedi Svveotovil mint pdlddal kéos anvegek vagy hassnes sayagek

shszorpoitisve, amely hersndendandt egy ubszorpelds oldst {3) oxy absuompridy Mrben (3} drintkezdabe van
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hnpve 3 gizgal, abiol s sherorpeids oldst (83 poromereaditvdkdion (8, Sajhoresari van xz abszorpeide debe (8

bejutiuiva &6 shol gr abozerpaldy 16 {3} @ wde oo Malakiton gdebovezetds (6} Rlott egy gorelanntd sshbotgd

&F

{ P rendelieatk, ampbaek révdrtabulonciik vasned Brehorea o beverstott sdedranbar, shol g ge:{ge.is}szs':é sxdng
{7} permstertfivedktkat (8, Sa) tanalowe, arnslyen keveantil se shszarpeide oldat (8 bevezetdere keril ¢
sdnchuead sint 7 ©3blb oadbd (1Y van Mialakivy, abol 1 provsterdfivdial (B Sa) o csdveben (1) vanmak

shondeave ds ar dbyzorpekis oldal {5} & ovtveken {11 ool vncethetd be s abozorpoids Erbe ) aned

Jeffomeezve, hogy a ovtvekben 1Y eagy kisvoritd tliske (14) van slronderve, amehmek o Reressimetazete ax

crpiids obla {3} Samidst dmaban 30 atvekaedk,

I Az Y. igéuypont szerintl borendesds, sxzed fellopeerve, hogy & pdraiuantd 2l {7} pormetendfivekal (8, 81}

iopaldbh véseben Skduicidees BROksEREnt {81 vanonk kialakitva,

;ﬁ

I Az bovagy 2 igdoypord seerbad berendeeds, auzed Jellvarenve. hogy & pormeteaffovikil (8, 8a}

vaEyis 2 g draedist iay e vanad belndeyiive

Sftvakak (85} B &1 vk

£ A& 3 igénypont seorintl borendesds, seoef Jelfeanenie hogy tovabbi permgie

axereive, amebvek IoBld, vagyls ¥ gy drambiel vl ssemben vatiak belry
S0 Az b4 igdwypontok birmelyike cosrmntl bevendeads, amed pflowerre, hogy 8 gheolesad szint {7 fobew
lepaldhd apy pornwetend seint (8) van elvendesve, svelyen Rerosotl] sxdotdn abworpeiés oldat {5) van aw

shszorpeits wdrbe €3 bajurtatvs,
& Ry

& Az Y pdwvpoatok bbby sortdl bovendenss, sl foffowmarve, hogy & Mszorftd siakdken &)
koresaiif dbifdelx (18 viezathetd be,

7. Elideds pdeokban lovd ogyedi Sasreteyd, mint paldsal kéves anyagok vagy hasznos anyagok abszorpeididea,
analy olidrds sordn ogy abszorpeids oldstot {8} egy abszorpeids rben {3} Srintkozdsbe bomnk spdoval ahola
heveauiath giut gy gleckoantd seinten {H) kmeszﬁii <s52§§xzk. ol & hovauk Srvényidshe, chol ax absrorpeits oldatnt
{3% betip¥ifiok o gleelosand s2otbe (T} S pormeteadivikdkon €8, & 8b) kerasetil fettatiuk be ax abszorpeits
b, Ay whel @ givelosand sulntet {7) 100 cobbA (118 alaldtha &4 abiol & pormetenfiftvdid {8, 8 & w

3z,

osdveben (1) vandll slrendsers de aw €i§}§2§€-i}'£‘;l‘f=‘3§é;\?‘ oidetet {3F @ oatbvelion {11) Yovesn®l esvefiik be ax

whezorpolds by {3), pooed fellomerrs, hogy o ontvelbow (119 epyepy Muzorltd ekdt (14 helyeethk o,

amelvaek kesteetmebzedsy ar ahepoids oldat €5 dnanldsd iayshan 20) ndeskeai, dgyhogy wedlal egy

sgyenlotes szaszpruziteslosalist hovoak e,
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