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METHOD AND DEVI CE FOR THE SEPARATI ON OF DUST PARTI CLES
Field of the Invention The present invention rel ates
Oao&/metshod for sepa rating particles froma PCUSEQ®S/000735
flow which is passed substantially horizontally in a

flue gas duct froma first position to a second

position. The present invention also relates to a

device for separating particles froma flue gas flow,

whi ch device has a horizontal flue gas duct, through

whi ch flue gﬁ%TH%Dpaﬁ%e%E%%Qﬁt%%%F@ﬁ@’éﬂﬁh o nd
st —posttTon—to a Secont

froma fir

Art Flue gas cleaning pl &ST {RARTIGERS al i a,

coal -fired and oil-fired power stations, waste

inciperation plants et¢. often have what is referred
to 5$ELE_S££$EEaEEBEEE£ﬁ§SCR (Sel ective Catal ytic

Reduct i oTjerpasseonti fvobnesoa reastos to whimeébhad for sepa-

catal tlcaII i nduce se| ective red tion.,of . nitro

oxi e o%c%r%t ?g Sgﬁp?e%cf%uehggs SWaW§§Fh whi Egssed
oft@mb$sanbn&lgurbdrasoathbhgycunb §tnacgesedortasram a
nunpe Qf §§g a e esoko+p vide a nmaxi num
reggt%%e ?aceM %?d%a ﬁ& éo t 5%CR reactors is

t hat parTh%uPé?%e@bs%nV@htéhn|%l$@rﬁ@éatﬁsth@ pudavhge for

Of s%?éréﬂﬁﬁ@nﬁgrt§@§ES o+bmO& ﬁ@ﬁée ageE§o§tUQK1bH deVlce
CR reactor ang %EE S it. 7, 656 Iﬁéthe

US, 5,6
of @%ﬁeﬁo RFLapPnys s9as nBtifibd bRTPBERCIRECPRE ie gas is
amopassefi susttihaial eachesiaodtal dgsfaomSERELeaet pobsition -
In the nethogdaccgrglng to US 5,687,656, a flue gas is
flrs? pagsea PnP8°fhiorPZontal flue gas duct, then in a
vertical flue gas duct and subsequently through a

por§g§¥g£§&§d which has a pore size smaller than the
pa e to be separated. The nethod _
accor di ngle® ¥5S5cE8NEEE Pagneaulera tedast pbhaof copb-fired
amoARY @ildﬁ§£e&h§&wé§a§9§§léﬂ§ S@E%EQaﬁh@Ene@aEE©H|@mhnts
mnth this Eorous glate omeve

etc. of have what 1s re erred to as an SCR reactor.
An SCR (Selective Catalytic Reduction) reactor involves
a reactor in which a catalytically induced, selective
reduction of nitrogen oxides occurs. The SCR reactor has

a catalyst, which often is configured as a honeycomb

20 structure or as a number of closely spaced plates to pro-
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vide a maximum reactive surface. A drawback in many SCR
reactors is that particulate dust, which is formed in the
burning of, for instance, coal, oil or waste, gets stuck
in the SCR reactor and clogs it.

US 5,687,656 in the name of Kaneko et al discloses
a method of reducing the amount of dust that reaches
and clogs an SCR reactor. In the method according to US
5,687,656, a flue gas is first passed in a horizontal
flue gas duct, then in a vertical flue gas duct and sub-
sequently through a porous plate, which has a pore size
smaller than the particles that are to be separated.



the risk of it being clogged by dust particles. Such
cl oggi ng causes an increase in pressure drop and,

woOhoss/ 1140381 eased operati ng expenses . Summary 8CTSEZ005/000735
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I nvention An object of the present invention is to
provi de a nmet hod of separating Earticles froma flue
gas, which nethod wholly or partly elimnates the

above dr T
of separ av%onahtpa%r%: K C#le& Eosfﬁ[eg Séz:l&gﬂf@ |<%:]%jse a
passeti thhe Im@mﬁ ohtd@sy et ¢¢Qféh@%stféi@c$CR

fromaddssta &9&5151&!? doR ﬁ?f@%% tﬂ)P&‘te Saih&’wever, is
nmet hod bei ng character ised in that in the f

posiit§ ow%lﬁév%alrft iRPERT HEOIIRF RIS | op%ﬂ%%%% onSuch

dowmsfdishd cdled aneripordd o of phesdhre @gaspdasd, thus,
and, that in said seconq%§$3|t|on the particles are

col TIPS e T oy T4 of the flue gas duct.

An advantage of this nmethod is that the deflection,

whi bes arEyi 1 Sinple means and with a Iow

pr position surprisingly pro

vi des a ZdormdiiRgame upa dorfoEaitly atentofopak 6 err@yide

they lvalo PO # | dp Dfat 18y dbiCht i d NePar bk U aflﬁ@rggs pafinich
ticles, such as particles 1arger than about 1

|1
be HREAARY YRR BB P AR Y rF SRR A e %m‘fet%@wbacks

are not med sqejsed ia 4&161&}@@ gasa flhovodhe€f separating
col | ect. n in.the se dﬁ% 1on 0 curs at the
Lée

oorRA T e HEF T 1o Oy, R SBF PRrETE THRStan-
pzﬁr’d:zlac]llle;s 1’:mxv:ezd>xeteanlhjo mrmefﬁm@tcﬁis dcs ﬁ:earnsatﬁarst posi-
t C 0 t _
e
fl weseghslrﬂ@wt nlwntl@qn fh@ipa@owé;@@ Haweopeehcles are sub-

Upfﬁ&ﬂﬁﬁﬁﬁ&@hﬁgflé@tﬁo@r&%ﬁﬂ%@ﬂd§mg9dtW@nlewéﬁe?ortlon of
particles are defl ected downwards at %%nﬁ 40- 70

Do R HotT FuntGIChH aMed TR Gnth 5510 405 0N AaBOBLERCR the

fomﬂmmye&f@ oplisttredeit ecié onowér therpashi efeshe flue
an %ggle which is small er than about 40 the
t

defqaesc HEwil | not

An advantage of this method is that the deflection,
which can be provided by simple means and with a low
pressure drop, in the first position surprisingly pro-
vides a considerable up-concentration of particles at
the lower portion of the duct. In particular large par-
ticles, such as particles larger than about 1 mm, will be
heavily deflected and in such a manner that they are not
redispersed in the flue gas flow. The collection in the
second position occurs at the lower portion of the flue
gas duct, i.e. precisely where the particles have been
up-concentrated. This means that the collection does not
have to occur from the entire flue gas flow but only from
that partial flow of the flue gas flow in which the par-

ticles have been up-concentrated.

35 In a preferred embodiment, the particles are

deflected downwards at an angle of 40-70° to the hori-
zontal plane. An angle of 40-70° has been found to give



be sufficiently great and the particles will thus not

be up-concentrated at the | ower portion of the flue
wgaseosduesabut wi Il be redispersed in the flue gas/SEA5/000735

an angl e which is greater than about 70, the pressure

drop wll increase. There is also a risk that the

deflection will be so great that the particles bounce

agaifistod gnmtciéjﬂﬂ@étfcg}? &t u&@%aﬂ&’fél@é‘d s ean angle

redlsperse [ ue gas f referred

net'HuED the Sfm%ﬂel%%\stlﬁfbv@]?%uti n4@°héth§e §53€ian gH-11 not

gl }k?éj%:hﬁdﬁt&?qﬁlly S§raf taed EHOW daz\ff\x}']i@%§0i?1§l nshtfenot be

erlecte |1,C n is er) ecte ro

BT ST oS R L R Gt | S pHAS eRLiS gas duct
5dovmyvarvd15111 rieo Jeed:mpeezceteohglmhlatm@beﬂu@n@a SEC ol angle
par.ti st p I JOM/prOVI es

BT D e o BB I b3 T e o 8 i e a1
paritricctr@set hé&hdmelfbeaaksoupa cm@enthat eth¢ réoetidetionyewill

gag,d |Wﬁe§@%ﬂ%h@%§fﬁbl@és thesddae &é‘isngft‘c{he bottom

Pref erably first partial flowis nade to und er%g
a Martha ufilnler Baheech |Eé?;<imrge CHRMbEICT 39 barEhe| kue gas
10beifugyt hrown out of the first partial flow and

t ed th | 1 ect h
par 11 ol & 1 R TGS Torbe MHori 116 497 Stighris b the
fl cs/edtasdtgkte;ﬂrﬁsmntcﬂgseldétmlratmei finmioqsap?tﬂhsfhm which
ot II% %%% %C&E%cée&@éa}/r’?l f%%e Bar Ictfkqo{s_r%zglected

necessary he separa tion .
r esitars tilre glrcemr reditaidn i ¥ ihe opraatgaon. dupt gand is passed

15Pr Qfﬁﬁv%ic&@t:ﬂ% B! %I’fé@@iﬂé' &{antlkh@rf | 4489 gé‘sséclsé’f{\ﬁ'ﬁartlal

decr eased factor which 1s 1. 5 while t

f1 e Yas ?h%vﬂ%sfpa%%%W%Jf oﬁﬂ%epwfisdefpo%u $imple oa%erell—

secamda mﬂﬁj td Oeenfiiy ALY 35Y af8r Gloddb Se |1§aﬁ_’@§tt1ﬁ@9partlcles
whi.ch in the first '

Pttt T b okt s 0 o S PEEE gy flow at
Wi [dhendtovrer rpeshitsiper sefl thre thiend | gees gshsctfl ow as this

20:028%52‘;& f&%{%ﬁﬂ? FHSte POS AL L0 thE,5eCONMhge to under-
go a sharp turn in the collecting chamber, the particles
being thrown out of the first partial flow and separated
in the collecting chamber. To remove the particles by
centrifugal force from the first partial flow has the

25 advantage that a net, porous plates and other means which
can easily be clogged are not necessary for the separa-
tion of the particles. This results in great reliability
in operation.

In a preferred method, the velocity of the flue gas

30 flow is decreased by a factor which is 1.2 to 2.5, while
the flue gas flow is passed from the first position to
the second position. An advantage of this is that the
particles which in the first position have been deflect-
ed to the lower portion of the flue gas duct will not be

35 redispersed in the flue gas flow as this is passed from
the first position to the second position. On the con-

trary, the decreasing gas velocity will result in further



trary, the decreasing gas velocity will result in

furtherup-concentration of the particles at the | ower
woaodsitomssf the duct owi ng to what can be desi gaasezhos800735

a settling effect . A further object of the present

invention is to provide a device for effective

separation of particles froma flue gas, in which

C \,
%#1y ép§ﬁﬁ%§1? ?%lgnﬁgject 'S acﬁ%ésgg@gi$Wépr%prtlon of
vvhltdﬁé i@t aieng ytpze et e 532 V@S enard o’fbﬁjc% i gpttling

and ghatacterised in that the device in the first

position has a baffle arr whi ch, co szes

| east ode P Wkiiheqts Cg?ﬁgtj}?géﬂr?sr?rfme”ﬂ S JrﬁJct'to pro=
sand; i Gh dsvidel gt Steasi to sefdectiaref chest dolws from

to the | ower portign. of he.horl on flue
and* that® 9 deVi ¢ 'ébt %y%%%onfﬂéF$Ye me$§§%héw “rawbacks

coldmetvwingl Igans, parhiilch esimminatmed ed in the | ower

orti |
b ch nadt be <fer| 2 n R P02 Rt Q8 PRIGH P00t the
t he-ymenvede pored day ofay Het fJfIU%rC@(HéCMQ ang %@%@%@Jélsed

100f thig, devige dsvidatid teny opides gdieeidNehas a baffle
separation of the particles, that be expect
cl @rﬁpm@?@ac‘f}bﬁfc% ?Wl%%%s?g?% 29t g %r%ﬁ%ﬁ‘? which

dr ops CHrﬁaﬂIc_l;édK o the flevd cga bedungt choggedichnia inclined

f
b LEE TR TR M it b S MR
sudﬁuaﬁuangi@nhab Hleen Q@wn@u¢b,|m@dytmhhttbardeti@@ in the
eff§§géﬁ§ PLUNG ﬁE@W1t£b i@%% m@Qﬁé'oﬁh9éhtD§ arrang-
1oF) 8 bl y

fera cting nmeans has a
def¢<écm n@hmlqwem@htb@rpo@fﬂéh@ oftme §aowlerkekeieallect

Cho T et IS Teelieg S it o
ereor an I C oV e DO
of Ehe Bl gaR daetlPect ePWFWa?%dOE t edE%F%c??ﬁgéu& An

| i negvameaadi 6h valé devace ahgedhad ﬂ’efﬂ):ecv.ldﬂesmafﬁectlve
205;?? %ﬁéﬁ%éﬁ%?%l ;tgﬁ%r{igfésm@ﬁgg ﬁggtgénéxﬁggted to clog
an SCR reactor without causing a high pressure drop or a
risk of the device being clogged.
In a preferred embodiment, said at least one plate
makes an angle of 40-70° to the horizontal plane. A plate
25 with such an angle has been found to imply that particles
effectively bounce down to the lower portion of the flue
gas duct.
Preferably the collecting means has a deflecting
wall, which opposite to the flow direction of the flue
30 gas flow extends into the flue gas duct in the lower por-
tion thereof and which above the bottom of the flue gas
duct is terminated by a deflecting line, and which wall
is arranged to deflect from the flue gas flow a partial
flow, which contains the deflected particles and is
35 arranged to be passed into a collecting chamber included
in the collecting means. The deflecting wall results in

effective collection of the particles that have been



arranged to be passed into a collecting chanber

included in the collecting neans. The deflecting wall
woessitissan ef fective collection of the parti chPes/SEas/000735

have beendeflected in the first position wthout

causing a high pressure drop or_a risk of clogging.

Suitably the coIIecting chanber °has a collecting wall,

whi ¢ f&é@é‘é’s r%tﬁfﬁé&ég SLif Cfo'E'f?Sutpé’é&E?Hg a high

which Ts p05| ionéd ¢ to the Tirst position;
ttu?ﬁﬁﬁ$%%ﬁl¢ﬁpyw@¥ atrbsk evBlcha¥dinghe defl ecting

l'ine. Ansadvait aoenOf cdhee&oid Cék'x&ﬁbé!\@' had sataeiléétmg
i nproves the renoval of partic omt he artla
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arr aP@ﬂié’é"f’ 6’:,\ ﬁ’k@é C;,EaPﬁ af k?%%ﬁ‘ésyé&uces

drop a mhlc causes artic

t het}tfaflfl%k a‘q‘cla%mg@hemdw %Wa%e@ne@ﬁ@lehee ph atlee afgllect-
10bei gy d@ié@&éedsﬁ@umebé wr@m&d%lyo{hé he1ftugagasiow.

duct . endi ng_on the he| ht of t ue gas, duct in

t he vert %f??]e%t?@ﬁan?? ‘E/ %H“eﬁ‘??@%?é phagenttbeast
US €t teved IMBlIﬁ)édltle_BatéfNCfWﬂBh 4at ;Bethtm:eéeSnollned
eve m)re f%’ eferred enbodi nent

c'u":‘onaﬁ1 2o Br T HEHOT | SORt AT ?Fo‘él%%%  djatch has
|s a.Ibﬁ!ﬁ%¢$m@$egdeepeandnwmhehs@@@ﬁdsp@ssmabh rhak that

woLn A LL1oL ppsiiing nThise: el guibhp BeLheet {itnoing

fluwn qasplate e@@@e@em\mu@efl%%@e%omleesé@aeat peptden of
pargigl epuéd rk?awed@e@on@emiﬁ Non THEe CLOS§hEE6ET PRAl flue
area of the flue gas duct jn.the second, poSitio

shAAY BeChtIt eBlE 1e5t1FhesdthectioRs-1 crf%neft%?elae con-
of ¢deidntietgassducten mohe Plasés posuthonssod, as oo 6 plates
prevent t he gartlcles deflected to the | ower portion

of ?%e'Y?%émgﬁs duct from being redi spersed in the

flue gasin o mreferesed edrtddimdnp, bhehcigsgreateional area

thﬂﬂfztﬁé Korizontal flue gas duct is 1.2-2.5 times greater

in the second position than in the first position. This
relationship between the cross-sectional areas means that

25 the velocity of the flue gas is reduced, which improves
the separation of particles in the second position. The
cross-sectional area of the flue gas duct in the second
position should be at least 1.2 times the cross-sectional
area of the flue gas duct in the first position so as to

30 prevent the particles deflected to the lower portion of
the flue gas duct from being redispersed in the flue gas.
In an area relationship which is greater than 2.5, a
separation also of very small particles is provided,
which still do not cause a risk of clogging of, for

35 instance, an SCR reactor but are rather separated in a

dust separator arranged after the SCR reactor.



separation also of very small particles is provided,
which still do not cause a risk of clogging of, for

wonetsanes3 an SCR reactor but are rather separ aCE8E2005/800735

dust separator arranged after the SCR
reactor.Preferably, the length of the flue gas duct
fromthe first position to the second position is at
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2oal trnat iy Srad) ent e ofy Drawings

The invention will now be further described by way
of a number of embodiments and with reference to the
accompanying drawings.

Fig. 1 is a schematic side view and shows a power

25 station which is equipped with a device according to the

invention.
Fig. 2 is a side view and shows the device according
to the invention in more detail.

Fig. 3 is a side view and shows how particles are

30 deflected and collected in the device shown in Fig. 2.

35

Fig. 4 is a side view and shows how particles are
deflected and collected in an alternative embodiment of
a device according to the invention.

Fig. 5 is a side view and shows a baffle arrangement
according to an alternative embodiment.

Fig. 6 is a side view and shows a baffle arrangement
according to another alternative embodiment.



a device according to the invention. Fig. 5 is a side
view and shows a baffle arrangenent according to an

weaho@rnassve enbodiment. Fig. 6 is a side vi ewpamsE2005/000735
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shows a baffle arrangenent according to another
alternative enbodinent.Fig. 7 is a side view and shows
yet anot her alter na tive enbodi nent of the present

i nventi g, Det aid ead %Wl@v& oh Pfs 8 ﬁfé'tecianother alterna-

Enbodi nent’s Fi g. shows a power statio he power
st dtiveh eF‘h%%lﬂéfrﬁbM%rtfze PHSPSH H R - such as
coal, oil or waste, is burnt by being contacted with
supplied ajr. atlcles
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reactor ended for selective

r eduttdroni ot .

The device 16 has a horizontal flue gas duct 18,
which passes the flue gases in a substantially horizontal
direction from a first position P1l, which is located in
the connection of the flue gas duct 18 to the lower por-
tion 10 of the flue gas cooler 6, to a second position P2
in which the direction of the flue gases is changed to
vertical and the flue gases are passed vertically upwards
in a vertical flue gas duct 20. The flue gases are then
turned through 180° and passed into an SCR reactor 22,
which is intended for selective catalytic reduction of
nitrogen oxides. In the shown embodiment the SCR reactor
22 has three catalyst layers 24, 26, 28 which contain a
catalyst formed to a honeycomb structure. The flue gases
pass through a number of narrow ducts, which typically
have openings which are 4 by 4 mm in cross-section, in
the catalyst while the nitrogen oxide content of the flue



ni trogen oxides. In the shown enbodi nent the SCR

reactor 22 has three catalyst |ayers 24, 26, 28 which
woanisaiiasa catal yst formed to a honeyconb str ueCuSE2005/000735

The flue gases pass through a nunber of narrow ducts,

whi ch typically have openi ngs ich are 4 by 4 mmin

cross-section, in the catal yst ile the nitrogen
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a flue gas flow F, and above all particles by a "bouncing
effect" down to the lower portion 42 of the flue gas duct

25 18. As is evident from Fig. 2, the plates 34, 36, 38 are
inclined at an angle o of about 45° to the horizontal
plane seen in the flow direction of the flue gas flow F
and are thus, seen in the flow direction of the flue gas
flow, directed downwards. As shown in Fig. 2, the flue

30 gas duct 18 has an upper wall 44 which, seen in the flow
direction of the flue gas flow, is inclined upwards at
an angle B to the horizontal plane. The angle B is about
10°. This angle implies that the cross-sectional area A2
of the flue gas duct 18 in the second position P2 will be

35 about 1.5 times the cross-sectional area Al in the first
position P1l. The flue gas duct 18 has a length L which is
about 3.5 times the dimension D of the flue gas duct 18,
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horizontal direction. From the deflecting line 52 extends
in the flue gas flow direction a rear wall 54 included in
the vertical flue gas duct 20.

The collecting chamber 46 further has a collecting
wall 56, which extends from the wall 58 of the collecting
chamber 46 which is closest to the first position Pl to
the deflecting wall 50 and at a level in the vertical
direction which is located below the level, in the ver-
tical direction, of the deflecting line 52, which in turn
is located above the bottom 60 of the flue gas duct 18.

Fig. 3 shows how flue gases F and medium-coarse par-
ticles MP can be expected to behave in the device 16 in
operation. Medium-coarse particles here refer to par-
ticles of a size greater than about 1 mm but smaller than

about 10 mm, which is the particle sizes that may be
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The medium-coarse particles MP will, as is evident
from Fig. 3, bump into the plates 34, 36, 38 and bounce
downwards to the lower portion 42 of the flue gas duct
18. Fig. 3 shows typical patterns of movements for these

30 particles MP by dashed lines. As indicated in Fig. 3,
some particles MP can, when leaving the lower portion
10 of the flue gas cooler 6, have a movement directed
obliquely upwards, but also these particles MP are
deflected downwards by the plates 34, 36, 38. After hav-
35 ing thus bounced down to the lower portion 42 of the flue
gas duct 18, the medium-coarse particles MP will not be

redispersed in the flue gas flow F but continue to move
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is deflected as a second partial flow FF by the wall 54
upwards and into the vertical flue gas duct 20. The

25 deflected first partial flow FP will entrain the medium-
coarse particles MP and press them down into the col-
lecting chamber 46. In the collecting chamber 46 the par-
tial flow FP is caused to make a sharp turn, thus making
the medium-coarse particles MP being pressed by centri-

30 fugal force out against the walls 58 of the chamber 46
and thus being separated. The collecting wall 56 will
contribute to the sharp turn that the partial flow FP
is forced to make and further increase the amount of
particles MP which is removed from the partial flow FP.

35 Moreover the collecting wall 56 will reduce the risk that
particles can be entrained from the collecting chamber

46 and redispersed in the flue gas. As is evident from



upwards and into the vertical flue gas duct 20. The

deflected first partial flow FP will entrain the
wordisumsar se particles MP and press them downpPCmisB2005000735

col lecting chanber 46. In the collecting chanber 46

the par tial flow FP is caused _to nmake a sharp turn,

t hus meki ng the nedi um coarse ﬂ@rti cl es MP bei ng

Pr &, .dc y rirgér]tfa%g%t%fév?%@%i@aéflt%rt@ﬁe‘é‘%@?p5§urn

of the | us being separated. The,
coldasth itde ve LBt ing Iwabht 36 A2l ¢ Hel $e@rpltlyrphe flue

thajs d ey par ticddodd R isnhd Q{e%?ilg%ﬂ Qo freKee abeh f&Et DY means

i nCrease the anpunt_otf particle whi ch is renoved

fr il H DR Gtk | BV ERE MR oW the™ 6T | @Bt 7YS waF#PLe
556sﬂdddiﬁ§hémﬁytfhr&§f ddBlepairg cdlesnisan € with a greater
entrai ne romthe ¢ ecting .chanber_ 46 d

oS PR AT T G T T QU Hort 1% o gF Lo

t he partpatt fFtowFRve | Jaafeecharige shang parniphsfloherP

col l.eGt i 56 ' ']&ffjt i t

fl 3}\,@1,&(02%}%%{& 01 %e i(}legtl'.ni;ér? 0 t%i%%lbl%gc%%#nlg gnlgg%sthe
40,caliee Pang thdmay F can forma nore or | ess stable

1ostandi ngrigAdys ighdwie £01d 8 Ghardesodbndvt Nof the pre-
greater or smaller, gas exchange with the in fl ue gas,
f1 GRRY R IR e B Tt YR @ ch Wél,c?ﬁ parthg device
fl Mdzﬁla/ﬂ |a|l ,hchﬁil@cmelfa;]l (nafibllw@igaﬁ heupiariig) eshMeh doswses a
into the co cting. cha r A46.. Fi shows_an . .
o LT bl TS of e bR Sp PR PR direction
théﬁcmraoﬁi:astdmmilqrﬁ.PIrhsmﬁeqiriches111<6Sh’a'soaed in the con-
15NOEAN A 4 U §ap Qs d M thi L4 P8S2CP1 86 1 4de aS1cr

flow Fin a substantially horizontal direction"froma
firgotposiandnipl Fighi 4l i 50 posiesoedPeil fhen P2 after

conpeidt ahofstie ddderoas wucd Jddfsd@ onfhoLi#8Stally in a
coql er, (not shown in

cogler,nol Phan, 10 g it)1200,2 2008 POSLELOTEE o
horirzamil |4. iTha dericon s firichgashascinlPet diant posi-
2P GRHE L RION L dtn 595,00 08 B e
ar raregeent 34,321 3 ahi £38 hesd i el dhethel sams 4Bde d36the
13§, 208 d %ﬁaﬁ&&nmiy&%vﬂ? dfve. In the baffle arrange-
ment 132, the medium-coarse particles MP will be deflect-
ed, "bounce", down to the lower portion 142 of the flue
25 gas duct 118. In the second position P2, the device 116
has a collecting means 140, which has a collecting cham-
ber 146 which is of the same type as the chamber 46 shown
in Fig. 2. The collecting means 140 further has a hori-
zontal deflecting wall 150 which extends into the flue
30 gas duct 118 in the direction opposite to the flow
direction of the flue gas flow F and is terminated by a
deflecting line 152, which is located above the bottom
160 of the flue gas duct 118. In the collecting chamber
146 a collecting wall 156 is mounted, which is of the
35 same type as the collecting wall 56 and extends at a
level below the deflecting wall 150. As shown in Fig. 4,

the deflecting wall 150, which thus makes an angle of 0°
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the pardiches Muwueh have bownesd dowre{Oooint of attach-
ment and thus be pivotable, which is indicated by dashed
lines in Fig. 4, for adjustment of the angle of the wall
150 to the horizontal plane and, thus, of a suitable
first partial flow FP.
Fig. 5 shows a baffle arrangement 232 according to
an alternative embodiment. The baffle arrangement 232,
which is arranged in a flue gas duct 218, which is of
the same type as the flue gas duct 18 described above,
has five inclined plates 234, 235, 236, 237, 238. These
plates are placed along a line which is inclined at an
angle & of about 45° to the horizontal plane and which

line thus, seen in the flow direction of the flue gas

35 flow F, is inclined upwards. Thus, the plates 234, 235,

236, 237, 238 are not placed vertically one above the
other. As is evident from Fig. 5, the plates 234 and 235
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tried out by experiments what angle a gives a sufficient
separation of the medium-coarse particles so as to pre-

25 vent clogging of the SCR reactor without causing an
unnecessarily high pressure drop across the baffle
arrangement 332. The baffle arrangement 332 can also be
configured in such a manner that the plates can be pivot-
ed to an angle a of 90° to the horizontal plane, in which

30 case the baffle arrangement 332 may also function as a
shut-off damper.

Fig. 7 shows a device 416 according to yet another
alternative embodiment. The device 416, which is much the
same as the device 16 shown in Fig. 2 and therefore will

35 not be described in all details, is connected after a
flue gas cooler 406, which is only partly shown in
Fig. 7. The flue gas cooler 406 is passed by an upwards



318 and conprises a guide rail 343 which is connected

to a notor 345. The position of the guide rail 343 in
woOhersviesaisdcal direction can be set by the not opPCB48E2005/000735
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of the appended claims.
For instance, it will be appreciated that the

25 separation of particles performed by the device can
be adjusted by selecting suitable plates of the baffle
arrangement in terms of number, size and angle of the
plates to the horizontal plane, so that particles of such
a size that they risk to clog the catalyst layers involv-

30 ed are separated to the desired extent without the pres-
sure drop in the device being unnecessarily high. The
openings in the catalyst have a size which can be desig-
nated dyz. A rule of the thumb is that the main part of
the particles having a size equal to or greater than

35 0.5*dy should be separated before they reach the cata-
lyst. In the example described in Fig. 1, the openings

are squares with 4 mm sides, i.e. dy = 4 mm, which means



a manner simlar to that described wth reference to

Fig. 3, deflect a partial flow FP which passes the
wordisumsear se particles MP down into a col | ecPCIGE2005/000735

chanber 446. It will appreciated that nmany

nodi fications of the enbodlnents descri bed above can

be nmade within the scope of t he-%a appended clains . For
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defitecis ngspeadda By dAEOf €aredraker dili¢ evehdcabygl e théoflue
Zoggg%a?sog‘%%?i%aj{n PLa0es; Loy r@g¥1§f§§%?ntgnlgé &80 13-25 n/s
since a velocity in this range implies that the medium-
coarse particles MP effectively bump against the plates
34, 36 etc. down to the lower portion 42; 142 of the flue
gas duct 18; 118.
25



preferred to provide an appropriate first partial flow
FP. The velocity of the flue gas flowin the flue gas
wdueis/118553118 can be varied within wde |im tsPCT/SE2005/000735

However, it is especially preferred for the velocity
of the flue gas flow Fin the first position Pl to be
about 13-25 ms since a velocity/ in this range inplies
that the nediunctoarse particles MP effectively bunp
agai nst the plates 34, 36 etc. down to the |ower
portion 42; 142 of the flue ¢gdsAldict 18; 118. CLAIMS 1

A nethod of separating particles (MP) froma flue
gas flow (F) , which is passed substantially
hori zontlad I nethed |ef gpReERiing IRrahgles r PiFh fremea flue
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par¥¢c¢e§l¥%F§a%r%u%Ebf%%teﬁl b HEPTedt FORSH %agn (P1)
t(ggi@%'g@é‘@cﬁn(g%(%$%ﬁléﬂzlP%ﬁ2) ofhtéhe &l vetgasr dust e d  in
n at, in sa
bar 192 okt aFBS chi Teb BRS At Pha T bk pore b5, Wiy are
of $ﬁh§é¢b@dgﬁ@ deifte¢tiBon 1d8ynwapds Ponehkodonsr portion
Clakg?? iEZFlgfn%% uem@égh?ﬁgﬁ @9 t'g§§ (NE%daEﬁat in

def ed” downwar an”an
horwn@ta«ac@m@n@osstlom ﬁB?ho’éhasP@FhiLﬁéasl ﬁr§| spmﬁcted

or 2c,thd Woi&R phecibye @as ikow 6F)ths Enuthgaseaond (18;
pOS|t|on (P2) di'vided |nto a first partial flow (FP)

mhl% 8tontains the deflected particles (MP) and which
i's deflezted Iﬁé‘@lﬁﬁ)(ﬁh§5| oveimparihoalisa; 1142 whithethe par-

fI d i

col FEliThg ERarBEr (6L °0a55. (aA" AL S8cand BarlFLr BE 40-70"
romo(EEé hdrizéntrelhpdlams.clainmed in claim3 , in
whi ch the férﬁ%ﬁﬁg&t%?eciQQﬂé&FE% b§aﬂﬁd§ 59 gndengendch

sharp turn in cting chanb (46 46
whetbbyfihe pas fileredF| MP§ AP ChAr BRFOBUL P@ﬁlttﬁen (P2)

firgtypacli ahebl QWrirst partial flow (FP), which contains
20 the deflected particles (MP) and which is deflected from
the lower portion (42; 142) of the flue gas duct (18;
118) and is passed downwards into a collecting chamber
(46; 146), and a second partial flow (FF).
4. A method as claimed in claim 3, in which the
25 first partial flow (FP) is made to undergo a sharp turn
in the collecting chamber (46; 146), whereby the par-
ticles (MP) are thrown out of the first partial flow
(FP) and separated in the collecting chamber (46; 146).
5. A method as claimed in any one of claims 1-4, in
30 which the velocity of the flue gas flow (F) is decreased
by a factor which is 1.2 to 2.5, while the flue gas flow
(F) is passed from the first position (Pl) to the second
position (P2).
6. A device for separating particles (MP) from a
35 flue gas flow (F), which device (16; 116) has a horizon-
tal flue gas duct (18; 118), through which the flue gas
flow (F) is passed substantially horizontally from a



(FP) and separated in the collecting chanber (46; 146)
5. Anethod as clained in any one of clains 1-4, in
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decreased by a factor which is 1.2 to 2.5, while the
flue gas flow (F) is passed fromthe first position
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dévi ce
6 flia gbscﬁusaldlav Lé&st- one plate (34, 36 38 134

136, 138) ﬂaﬁg§1eg Qggkﬁaﬁﬁédogn491£@mt@ the Wthh sald at

horlzontal device as clained in claim®6

or 1gast; ﬁnﬁhpéﬁtﬁhé3éel |3éet B9 redns 16k0; 1PA0) MikE sy @

dethgeti ng) W@El4©5©o°158)themnbﬁhz@ﬁ@@$|peahe the flow
direction of the flue %Qs fI ext ends |@
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4S9 4Eh CRTpgbIE 10 fPlgd it il s
togdefﬁéow ﬂfawemh@nﬁﬁuengastﬁﬁoﬁlpﬁ)Q§S duct (187 118) in
the lower portion (42; 142) thereof and which above the
bottom (60; 160) of the flue gas duct (18; 118) is termi-
nated by a deflecting line (52; 152), and which wall (50;
150) is arranged to deflect from the flue gas flow (F) a
partial flow (FP), which contains the deflected particles
(MP) and is arranged to be passed into a collecting cham-
ber (46; 146) included in the collecting means (40; 140).

9. A device as claimed in claim 8, in which the col-
lecting chamber (46; 146) has a collecting wall (56;
156), which extends from the portion (58; 158) of the
collecting chamber (46; 146) which is positioned closest
to the first position (P1l) to the deflecting wall (50;
150) at a level below the deflecting line (52; 152).

10. A device as claimed in any one of claims 6-9, in
which the baffle arrangement (32; 132) comprises at least
three inclined plates (34, 36, 38; 134, 136, 138).



partial flow (FP) , which contains the deflected
particles (MP) and is arranged to be passed into a
woabdsaasisag cham ber (46; 146) included in thePCT/SE2005/000735
collecting neans (40; 140) . 9 . A device as clained
inclaim8 , in which the collecting chanber (46; 146)
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t he por tjion »( 58:,:158), Of .t Il ect] C er, (46;
146) whiich 75 e e BT Sph & A iy o,
(PR i ihe tdhef @S smp sl donag0;are50) (Zalt; A4 )evaesf et dvori-
t he gefalieatiRg Jdsheydi2; (1662)11.8)10.5 A devi oe esg .greater
cl ai g‘ﬁlen any one of clains 6-9, in which the aff(‘f.e .
ar rlé‘nng ﬁtec((%‘? LI Ped AR |ighdihg Hlgest position
5i ndlAlned pl ates (34, 36, 38; 134, 136, 138) .11. A
devi ce cl,aijned i n_any.one of .clains 6-10,_in which
the cr ogé-'s@ctdiggfﬁgle BPe S IEAMRCINIT GRY KR 6Hh Cglcﬁ?f%ﬁ 6-11,
f1 da gad ctudhe( 18ngth8)(Ii)s of. Zh2 X lticremaraatter (igy 118)
th c I L ~ t in g firs i ti.qn
(PP Rt B0 el ead 15 any or R Hdtgon (72
6- 18, aitn L@Risth th€ e digt wharr o nied ifd e s thedtional
10 (18:imbh8) oy qm)t heufdhr Sls RO it Pl 10 H1§yeCONd the
poSi,ti gn %PZ}}.I S a(lt]?él east twice its characteristic
cr 6435 EPEI AL di'kensi on (D) , such as a dianeter or
aI hei ghtl3.i A tleeitier fats I@Qaﬁmie@n iGPlahy. ﬁ% ﬁ’lf ﬁ:q\é'g.@[f% lass~12,
cl ai N n clains 6-12, i i.ch the, €
ar rgg 2%@%5 ﬁt %?%3 %)a%ifg SprSVIERES m\ﬁint%h (gﬁ’ ZdcthFatforeY with
f ornsetctibagothd 3dAgl €ofca)s edft inlge tihleatam g(1334(0)33F, 33B)plate
151 n(Belat kay, t 83khe ;BoriaaRtah RI@%%e norizontal plane.



