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(57) Abréegée/Abstract:

The Invention relates to a method for cleaning coke oven gas by washing the gas, whereby a washing liquid Is guided Into a
washing liquid circuit and impurities in said washing liguid are expelled in a desorber. According to the invention, the coke oven gas
Is washed with caustic soda In a counter flow. The caustic soda Is regenerated In the desorber by expelling acid gas components
and ammonia.
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ABSTRACT

The 1nvention relates to a method for cleaning coke oven gas by washing the gas, whereby a
washing liquid i1s guided into a washing liquid circuit and impurities in said washing liquid are
expelled 1n a desorber. According to the invention, the coke oven gas is washed with caustic

soda 1n a counter flow. The caustic soda is regenerated in the desorber by expelling acid gas

components and ammonia.



CA 02447570 2003-11-10

wo 02/089908 | PCT/EP02/05019

Mathod for clean:i;iw Coke oven gas

Spacification

The invenlLion relabes Lo o melhod Mor cleaning coke oven A S
by washing the gas, whereby a washing liquid is guided inlo a
washing liquld circuit and 1mpun§ties in sald washing liquid
are expelled in a desorbar. Such a method is known from
Chemie-Ingenieur-Technik [Chemic;l Engineer Technology! (19/74)

15, page 628,

In the known method, washing~.ﬁhe gas takes place with a
washing liguild that confains ammenia, which causes ammonia to
hecome concentrated in the washing liquid circuit between the
gas wagsher and the desorber. Ahead of the desorber, caustic
soda is put into the washing liquid circuit, in order to splic
non-gtrippakble ammonium salt;,intc ammonia and NaCl. The
degsorption process is carried oGt in two stages. In a f£irst
desorption stage, the acid gas. components are expelled from
the charged washing liguid. A partial stream cof the liguid
sl.redm drawn off lfrom Lhe desarher is passed o a4 second
desorber, 1in which ammonia 19 expelled with gteam. The
ammonia expelled here is passé&iback to the washing ligquid
circuit. The two-gtage desorpﬁipn procese 1s complicated, in
terms Of proceges technology and'controL technology, sincc on
the onc hand, the aim is o oémplctcly remove the acld ¢as
componcnts and, at the same tﬁme. a sufficient amount of

ammonia muat remain in the washing liguid circuit,

. ~r . =
e b0 IO ARR RS T PO SO L I o AR DU 1 ob 4300 1y 3 -HPELO) = SONEEN ot b o . M e tde APy = rhe v ar s Zh VIR MVOHAI O L K itk b aphrmiid se OVl b bVt PR PR

. --.:um.mn&ulmWrﬁ!mW'”“-'" MREaE dhkes = s



CA 02447570 2003-11-10

WO 02/089958 | PCT/EDO2/05010

- .ﬂ-‘—-

The invention is based orn the tiésk of indicating a method for
cleaning coke oven igdas by washiné the gas, which can be more

easily managed in terms of conlrol technolagy.

Proceeding from the method desgf‘%b’ed Initially, this task is
accomelisned, according to the ',:'..nvention, in that the <¢oke
oven gas ia washed with caustic gecda in a counter-flow, and
that the caustic soda is regenerated in the dcsorbcr by
expelling the acid gas components and ammonia. According to
Lhe invenlion, the desorber fxfmctqions as a total desorper.
Hpre, 41) the Acid gds uUltlpUI{éllLS as well as ammonia are
expelled, so that nnly canstic‘,'énda remAing in Lhe liquid
phage. Absorbant losses arae b‘a_‘lanced out by adding NaoOH,
whicn ie preferably placed into the regenerated caustic soda
aficad ©of Thce gas washing procesa..-‘ Waste watery that ceontains
a sodium salt 13 withdrawn from ‘the washing liquid clircuit.
The liquid loss 1s preferably made up by coal water, which can

conlaln amuonia components.

There Arae VArious possihi.litieé‘: for further conliguriny Lhe
method aceording to the 1nventign; According to a prelerred
emhodiment, the gas washing proéé"ss 18 coperated in two stages,
and compriseg a firgst alkaline washing stage for the acld gas
componénts, as well as a second washing stage, which works in

the neutral to acidic pH range, for the absorption of ammeonia.
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The caustic soda is put in atrfﬁa head of the first washing
stage, while the caoke ovep gas;to be cleanad ig passcd in at
the foot of ths senund washiﬁél!tage, flowe through the two
washing stagas, one after the 6qher, and 1& drawn off at the
head of Lhe first washing stai'g"é‘. The washing ligquid that
(lows cut of the first washing stage is passed tu a Lop
segment of cthe sccend washihﬁgu stage. In Lhe embodiment
according to the invention, tha'f.éaustic soda 15 first nsed as
the waching liquid for the abso,‘q:;:i'l;iun of acid gas cemponents,
particulaxly {1,5. The pH of t.he.' washing llgquid decreases as
n result of the absorplion of ti}e"'écld gas components, 90 that
in the second wazliing stage, the washing liquid can be used
for the ahsorption of ammonia.Iiﬁhc liguid that runs cut of
lhe second washing stage 1is pd'%:é;aed te the descrber and is
regenerated here, by expcllinq ail the acid gas component.s as
well as the ammonia. The Fwo washinyg stages rcan be
implementaed ag separate absorbéys, uL ¢an be integrated into

& singlc apparatus.

Another embodiment. of Lhe methqgf#ccording te the invention
provides that lhe coke oven gaéiﬁo be clcancd is washed with
caustic saida in a flrse absorbeﬁ. and gubsequently passed Lu
a secoud absorber, in which amﬁéﬁia 13 removed from Lhe gAs
s| ream.  Only the washing Liqu;d'fxom.the first absorber is
passed €0 tha degorber, in whlch the caauslic soda i

regenerated and acid qoaccs as Qell as ammonia qdre expelled,
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rhe rcqenerated causlic soda _L§~ separatcd, in a separaling
atage, into a cuuneentrate straam -?t‘hat 1% pasased back into the
first abscrber and a liquid stream that is essenl.ially free of
NaOH., The liquid gstream that is esasentially [ree ¢f NaQH ig
passed tn the second abscrber as the washing liquid, and hcre
is used for the absorption of ammnnia. I'ha washing liquid
drawn from the second absurber'is pagsed back to the first
absorber. The separating stage ig preterably operated as
reversc osmosis, whereby mvers.é;.o’smosis memeranes, which lave
a high retention cCdpacity for NaOH, arc used. The relention
capacity is aboub 89 to 99. 5%, %p’&nding on the neubrane type.
In the cdse of a two-stage version of the reverse osmosic
system, memhranes with 3 lower vetention capaclity for NaOH can

alsu he used,

Tn hoth of the mcthod variants ;j;&a;scribed above, the desorhe:
is prefarably operated as & Vaéﬁm distillation aystem. In
ancther cmbediment, the invention tcaches that & partial
stream of the reqgenerated ca\'{istic apda that. leaves the
dogorber 1s passed out ang, tothlher with cnel water from thc
coke oven oper-lion, is pasgscd tb an evapordlor, in which hce
liquid is concentrated and a atréam of steam that is passcd to
the desorhey is generatcd. ‘Iflie Tiguid stream that is

concentrated in the evaporator is drown off as wastc water.

The coke oven gags that has heen claaned according to Lhe
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procesg according to the inven-'l.'fj.dn has an H,S content of less
than 0.5 g/Nm’. In this :.:r.rnne;:tion, valueg ag low QJ less
than 0.1 ¢/Nm"' can he w..:hieved; bacauge 0f the high level of
washing activily of the caustic  goda wuged according to the
invention. Any slight residual amounts of acid gas compuouels
A e washed out in a subacquéﬁt microwasher. According to
d preferred embodiment of the invention, the microwasher is
operated, at leagst in paxt, W:Lth the washing 1iquld drawn off
from the cvaporator, whereby the liquid that ig drawn oft trom

the microwasher is passed back into the evaporator.

In the followiny, Lthe invention will bc explained using 4«

drawing thal werely represente éh cxcmplary embodiment. The

drawing shows:

Fig. 1 a echematic of the system ol 8 merhnd according to

the invention, for cleaning rnke oven gas,

E'ig. 2 another embodiment of the methed according to the

inventica.

in the merind shown in the figqurca, a coke oven gas COG, which
contains H,S and NH, as contaminants, is cleaned Ly washing the
gas. In this connection, sulf-ilf compounds and ammonia, in
parviicular, must pe rcmoved f?,‘Om the yas stream almost

coipletely.

’ 1
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in the methoed according tn the ipvention, the coke oven gas
COG is washed with caustic sod%,NaOH, in a counter-stream.
Subsequently, the caustic goda i'g regenerated in a desarbwec 1,
by expelling all of the acid gaé compenants H,5 as well as by
expelling ammonia Nil,, It ieg -pagascd intoe a washaing liguid
circuil. 2 and used again for washing the gas, The consumption
of absorbeni ix halanced out by adding NaOll. Furthcrmore,
waste water that conlalnsg sadlom .‘salts is withdrawn from the
washing liquid clrcuit 2. The iiqﬁid loss 18 made up by coal

water that occurs 1in the coke oven operation, which cau

cortain ammonium salts,

In Lhe wmethod accordirng to the'ihvcntion as shown in Fig. 1,
the gas washing process is c)berated in two stages. It
comprises a first alkaline wdshigg stage J for the acid gqas
componénts, partlcularly H,5, &8 well as 4 second washing
stage 1,which works in thée neutral to acldic pH range, [or Lhe
absorption of ammonia. ‘I'he cauetic soda is added at the head
of the first washing otages. The'coke oven gas to be cleaned
1s passed in at the foot of the sccond washing stage, tlows
Fhrongh the two washing stages, one after the other, and ie
drawn off at the head ol Lhe .L'.‘i:rs‘t washing stage, as a cleaned
gas stream 5. The washing liqid 6 Lhal [lows out of the
first washing stage 3 1ls passed tg¢ a top segmenl of Lhe secand
waghing stage 4. In the exemplary embodiment, Lhe washing

ptagee 3, 4 are configured as separate gas washers, which are
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conueclted with one another by m_é'a"n‘s of lines that carry steam
and liquid. The gas washers 3, 4. contain usual installations
for improving the material exch'é-hge. 1t algo lies within the
scope of the linvention to c:orﬁp,inc the two waghcrs into a

ei1ngle apparatus.

The desorber 1 is operated as'§ vacuwm distillalion systen.
A partial stream 7 is passed oul ol Lhe caustic snda thar
leaves the desorber, and paased ;’to AN evaparator 8, tngether
wilh coasal warer from the coke"é*fi'ren operation, in which the
lLlquid 1s concentrated and a gtream of steam Y that isg pageed
to the desorber 1 is generatad;' The concentrated liquid io

drawn oft as waste water,

In the exemplary embodiment shown in Fig. 1, a microwasher 10
1s also provided, in waich any éméll rexidual amounts of acid
gas componeuls dre washed nut‘.':iof the cleaned mas. The
microwdasher 10 is operated, at igast in part, with the liquid
11 drawn off from the evaporator 8. lhe liquid 12 drawn off

Trom the microwasher L0 is passﬂact back into the evaporator.

Fig, 2 shows a mathod variant‘quthc mcthod according to the
invention. In the method shownnfh Fig. 2, the coke oven gas
COG to be clcancd is washed witﬁiéaustic socda NaOH in a firsr
absorber 13, and subsequently pg;#Sed to a second absorher 14,

in which ammonia is removed frem the gas si.resm. Only Lhe

:---/-."qh-lwmmm. AR P aTh d ml Yy
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washing liguid 15 tyrom the firi;f‘:a.bssn.t:ber 13 18 passgsed to the
desnrber 1, in which the caustjg‘; soda NaOH 1s regencratcd and
H,5 ag well az ammonia NH, a}.‘e' expellad. Ihe regenerated
caustic soda NaQll is separdated, '1{1 a separating stage 16, into
a concentrate streau 17 that is passed back to the (irst
absorber 13 aml a liguid stream L¥ that i3 essentially free of
NaQH. The latter 1s paseed to the second ahsorber 14 as a
washing liquid and uesed for tbé- absorptinn of ammonia, Ihe
separating stage 16 prcferably consises of a revarse osmosis
system that contains rxeverse onsmusis membranes with a high
retention capacity for NaOM. '1?31@ retantion capacity for NaOH
is prcferably at leasl. 99%, Tﬁe washing liguid 19 drawn ol f
trom the second absarher 14 ~:?s passcd back to the [irst
abgsorber 13. Finally, it can bél*éocn from Fig. 2 Lhdat z heat
exchanger 20 1s arranged in the inflow to the desorber 1, in
which & heat exchangc takes place beL‘waan the permeate strcam
18 of the raverec osmosis and thé{,'infmw 15 to the decorber 1.
An evaporator B 13 connecled w:tt:'h'the degsorpber 1, and ccal
water, a partial stream branched out from the regenerated
caustic soda, as well as steam arc passed to it. Ry adding
caustic soda, non=-strippable aménium salts 4are split into
ammonia awmil NaCl. Relcaged ammonia Ls =tripped in the

desorber 1. A concentrated waste water slrieam 18 drawn ottt at

the bottom of the evaporator 8.

.........
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CLAIMS:

1. Method for cleaning coke oven gas by washing the gas, whereby caustic soda as a
washing liquid is guided into a washing liquid circuit and impurities in said washing liqud
are expelled in a desorber for regeneration of the caustic soda, and whereby the coke oven
gas is washed with the washing liquid in a counter-flow, comprising the following steps:

washing of the gas which occurs in two stages, and comprises a first alkaline
washing stage for the acidic gas components, as well as a second washing stage that works
in the neutral to acidic pH range, for the absorption of ammonia;

passing the coke oven gas to be cleansed 1n at a foot of the second washing stage,
flowing through the two washing stages, one after the other, and being drawn off at a head
of the first washing stage;

putting a washing liquid consisting of caustic soda in at the head of the first
washing stage;

passing the washing liquid that flows out of the first washing stage to a top
segment of the second washing stage;

lowering the pH of the washing liquid, by an absorption of the acidic gas
components, to such an extent that a washing liquid can be used for the absorption of
ammonia in the second washing stage;

passing the washing liquid into the desorber for regeneration of the caustic soda,
whereby in the desorber all the acidic gas components as well as ammonia are expelled, so
that only caustic soda remains in the liquid;

balancing absorbent losses by adding NaOH to the regenerated caustic soda and
returning the washing liquid to the head of the first washing stage; and

withdrawing a waste water containing sodium salt from the washing liquid
circulation and balancing the liquid loss with coal water that occurs in the coke oven

operation.

2. Method for cleaning coke oven gas by washing the gas, whereby caustic soda as a
washing liquid 1s guided into a washing liquid circuit and impurities in said washing liquid
are expelled in a desorber, for regeneration of the caustic soda, and whereby the coke oven

gas 1s washed with the washing liquid in a counter-flow, comprising the following steps:
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washing a coke oven gas stream to be cleaned with a washing liquid consisting of
caustic soda in a first absorber, and subsequently passing it to a second absorber, 1n which
ammonia 1s removed from the gas stream;

passing the washing liquid from the first absorber to the desorber, in which the
caustic soda is regenerated and acid gases as well as ammonia are expelled;

separating the regenerated caustic soda, in a separating stage, into a concentrate
stream that 1s passed to the first absorber and a liquid stream that is essentially free of
NaOH, for the second absorber;

balancing absorbent losses by adding NaOH to the concentrate stream and
returning the concentrate stream as the washing liquid to the first absorber;

passing the washing liquid drawn from the second absorber back to the first
absorber;

withdrawing a waste water-containing sodium salt from the washing liquid circuit
and balancing the liquid loss with coal water that occurs in the coke oven operation; and

operating the separating stage as reverse osmosis and using reverse 0Smosis

membranes, which have a high retention capacity for NaOH.

3. Method according to claim 1, wherein the desorber 1s operated as a vacuum

distillation system.

4., Method according to claim 1, wherein a partial stream of the regenerated caustic
soda that leaves the desorber 1s passed out and, together with coal water from the coke
oven operation, 1s passed to an evaporator, in which the ligmd 1s concentrated and a stream

of steam that is passed to the desorber is generated.

5. Method according to claim 1, wherein a cleaned gas is passed to a subsequent
microwasher, 1n which any slight residual amounts of acid gas components are washed

out.

6. Method according to claim 5, wherein the microwasher is operated, at least in part,
with the washing liquid drawn off from an evaporator, and that the liquid that is drawn off

from the microwasher is passed back into the evaporator.
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