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of e 2. 5QTheNxghppressure PF%E'S

et [ b e o e T e e, o %’mg?:
stage 1,%“p eE:;Z 'sd:ff t'l,‘ar‘!? Iﬂ{f‘é? ag e 7 £ %‘§ cfag are close
and val ve &3 ‘Bﬂ%fﬁ‘a S r essure gas is introduced via line 72 and check
val ve 73. B tijelMogot t om
filtrate p % s%‘t’)ﬁEbEé Wirfl® Lﬁ%awggdﬁmﬁt hi n fb,ﬁe | unmens is
fl ushed KUt ARG Xoliss sthh@ 1 foNEse &2 BME a8 thoRAddsécribbd BIDMK inTdlatiokds md@e 2.1has, low
stage, the p@é&r@ﬁh S U8 td Sraih BloGurhen¥V(staB@ OMGH fresstira lphd i€ ugsalite pressbiisetblothithet Ireere
i's no gas e akd e Qhlilside GF M6 Filtdr staga@)ylaramnaive 8 is opdnied thix8Basb 2t» dBall Dier preagure to
stage 2, puiigbd§eadc@niidtdissondsi(stagea) sl febd five reeommercaithroagideedaialve 3 ©3vastGiie sofids,
75, 71 and thdugh @edirdin ive 72 . disdadryedin8 17 {sged.psed and val ve 68 is opened.

Hi gh pressur esiagess isshe damn ab sthgeotiocenl thal the ffded @ajver83, is @Fsed gridrofs the half sBIS Provives

pressur i sesf ihe chrtricdge57 holpprihesiortaal gasdous igleaniigergssuse-de of t he cartri dge bank
57 t ypi cal | yStage & 0ORParfogy is the same as stage 4, that is, valve 63 is opened so that the pressure on the

shell side returns to the normal gaseous cleaning pressure. Stage 7 of this mode is the same as stage 5
and stage 8 of this mode is the same as stage 4.

&5 The total sequence of stages 4, 5, 4 in order (i.e. stages 4 to 8) is repeated one or more times. Stages
9 and 10 of this mode are the same as stage 9 and 10 of Modse 2.




¥ o a

5- - During stage 3, punp 52 remins off; valves 63, 56, 75, 71, 81 and
62 remai n closed and val ves 68 and 73 remain open. Valve 79 is opened to
rel ease.the shell side pressure wgplpdgosp3piessure gas still being applied -
to the lumens via lines 72, 67, 84, 66 and 65. The gas passes through the
pores of the fibres to the sheII side of the filter 57 and exits via |lines
58, 59, 7MORM4- FHESSYRE INCREASE WITH PYLSING FEED QUTEL QWY dCampatativedMasiblodge
accumul ated solids fromthe outside of the fibres. 10 During stage 4,
t he val ve s@t“l'*’f'ng@ girges f ot ara the same esovtagss dipt & Modedpt for valve 63 which is
now opened. S ofgbis medq isrtha-3pma s siaep 4 efthi ﬁ@d%ﬂ‘cﬁfﬁt“la? drpip xalypcBis plogef iR dwt
sequenée tﬁ'esp@iséhet‘@dhe Ehe ﬁ'd r°é§'§Jﬁ"%’ ‘ij‘ﬁ%ng $7dg |"F’Pasa’i5ﬁf"f‘é?f pagmel WB"'F"WM?°% a
| ines 72,°1987"d 1gjhe prgssut Spfourth, sta ' ‘%
di st odged_sHgeot 'dewwegz{"jaﬁ" @“@m Iy Vo e BBt ‘W%
val ves 6% (14 9%, MR UHah e f \fa 961 a°'§3‘f 1 as°°s °a"
cl osed, Al |

f E% 91 3 nfdd is tﬁe QJn?e gg. o‘?@ﬁs M%@%gﬁ 3&@? 8% \Aﬁthﬂ%?odb%s t%Ia erLe as

appl i ed tefhg Bs via lines I'ch pressurises

both the | U'ﬁ%ﬂ&al%@ ohddCor $136ds! 4, §'4jiﬁ‘o(=?jfer $fhi‘:‘e Qav;déeE'Z'thgﬁs BdfecDohe oPkbre Hithes i€
6, val ve Piciénd mitRileGhd &&sﬁr@%uaﬂé‘n yelb aidk aBpiie€ Rithd Sime\bAd Yafle SHaIl. Bides’ O
whi ch areggapemadtﬁecsameheaagasbla@d e Mods2.de pressure with high pressure gas -
sti N/applied to the lumens. The flow of feed down the cartridge bank 57 is

NOW I eVerMenE 5 aPRESSIBE OECREARFSNITH BIEVERSEFLOWCF FEERl away via |ines 64, 74 20 =

and 77. The seventh stage is the same as the fifth stage and the eighth
stage i s thbisaode fallows kiages dutp t5hpf Moag@. in $tage @, bivds 56.c15Le00 68 arefopert angdesives, 635,

6, S5\_4 i78 7HdandB20me closedirBurep 62 ogn 2Bl bighe P@ssure gasds stlnapplied througleling 72.
except 20t Hisladpessofifscacasigmaved dhsough lines fhdd.aest 77- t 0 renpve residual gas in the
feed st rean?‘?ﬁ? 7d?fé“'ﬁ""9‘i’°a.'s If&ge 5583*393§ of ')"Bdea?lﬂ’dﬁ“ge 8f this m%fs thq sag\e ag gtage .
vat ves 63 °f eg ¥ %5 ; are cI osed and '
the high pr/ Tée °° E P> \7 “’P&:s JFals " 33‘9 ?Pef°ir 'F‘@ |nes

65, 66 " 3) 'f' geusp 994, t"H’&es hdta °f‘" agg R

67, Ibg fresey ﬁv§
Zd Y
etur n"@mﬁf : ‘“‘ﬂi gmﬁ%gm%gg%%s P Pl

2. Thus, U\Fvlmo %Qﬁd ’aft rQM\é B:B re iHcfoadtithe lp.%séuFbt rbigshy ?sf‘éﬂndyQ&tQhetfla&‘d AuHIH# B tO
drain fildgdtsRell WANMEE 4] HERRS outﬁW#s'm:a% A% sameldll® o8BS sl R4S Hiofe 2,She feed
i NCT eame dhulfiw BfoREdS! frbrd Bndt 3 th) Shell WBSIothdr 98 satR@yddie shel | side of the
filter 57. With Mbdg® add 5.Hia i prédsin® ddddeasss, P plaSlreliDalvals QBIRE febdeutiA®hd ofthgle

pressr e shbil with motesht g SSBaIfeed Wiidy ik Siwaysi dt the 35me bl o1 @iecspgll. Wathl nodest iandlsunens -

t 0. di sl odepe cattiowahelnatkee tiors ohd ahe of theshel luahaethes bnleach bydehe fi bres. Feed val ve
63 i s:opened and the punp 52 turned on in stage 4 to wash the di sl odged

sol i dssst MQREM- RELEABINGAHELL PRESSYREIAT HOTHINLETIAND QUTLET ROINTS QURINGBAOKMASHas .

is then turned off (stage 9) and residual gas in the feed streamis -
di'schar ed This Bedgrean bp aepligihtoModes7 B tor % Th Riessure gelease Faiersytp the relepsecdf thp peassute age
(stage fit up é‘é‘T"EI ﬂ‘&ls"ﬂ'adé’"ﬁ‘%s“iqqé’ qf Mogest ta 5 whighds diffprent, frorg fhe prrgsuse vgrigtion cycle
di schar gé f°f’ P‘é) d'c‘f' olhpcreleasy of prgssurgat Pﬂ'ét“ed!‘%P%?"Hﬂ P@P‘Sg\%é";ﬂo
the i n‘?t H@a Y PoRBR KRMS it epuRliseahe i e BREY
DECREASE V\‘H’ 'FEED | NFLOW ( Conpar ative Mbde) 45  In this node,
stages 1 ph&heky. ﬁﬁéﬁﬁaﬁ@s&%&l\ﬁeﬁe descri bed above in relation to node 2.

Thus, |owpressuregas s usead to drain the |unmens (stage 1), high pressure

gas i SUseda tdveRihgStHe meRbratds Rtahd) an! (¥R iny bitke 5306 tBGesSTHR! rbwetting Stafd mhySe
filter (shp@e whbn adbakwash ByHé€ is Borstotd) R e in§ Qthe kiR@SThel faRetiidClycloSdorélsts of
pressur e shfledihghe s BGCHIEBdIrRbRA Iekadby a(isst aliRseddf prysslird Be6mdvb @appos P WHEMCEd
t-hr ough fiesetkinglhedibied Thie cavbishachiv@d nthd dlowingttoeegdieps:he drain valve 79 to

di schar ge Iin st 1/ Yalfes 79.(FS, A, §1. and®B2 are cldSéda galves 63, 56 talb6&aerapen ind higlg@eséure yee pt

t hat tde f ésduiroduded & B8 fillrale side sfomrtidge 8T wip liteh @2, BiMcA4| 65and @6 JThisgeassweisesfbothltiee
cartridge 8mehsiieend theeshebsidred carlidecirs cl eani ng pressure. Stage 6 of this
node is thé demd the flay efcigh/pressraigas is stoppddyand Gl viive enfinaeare dhp tamatastiorestep 1
pressur e of*epicdhal nalye 815ip geeny Ehigfejpases dhet ressyie nsigle Ciﬁé@oﬁfs f@@%ﬁ’ﬂﬂg"%‘?‘@@‘%r e.
St.age 7 of °‘c9?F§°’ﬁﬂ’d'é‘“ fhe fibra Sseaﬁes %159“’5‘1"3 @’"‘5’ f‘éﬁ?ﬂ""st age 8 of this node is the

sane a% s &o mc of the rtﬂxﬁgt ﬁse §§lr94alr of the4sh1al}.|su39r leﬁgqad ef e.
ca oll P

Z: 2g?ﬁe4stge? ki ﬁ“”i?cé % w va \gé Gavggga f §Bs'ag;'esgpegi ar]ig high presmxre gas [bde

_ in 9 she slde of cartridge 57 via lines 82, 50, 54, §5, 64 and 58 to pressurise both the

10



.E'P" 0 289 52:3 Bl MODE 4- PRESSURE | NCREASE W TH PULSI NG FEED OQUTFLOW

(Conparative Mdde) In this node, stages 1 to 4 are the sanme as Stages 1 to : _

4.of Mode 2. Stage 5 of this node igp ¢ bgy §3 @1 as stage 4 of this node
except that drain valve 79 is cl osed so that 5 the pressure on the shell
side of the filter cartridge 57 is increased fromthe nornmal operating

gaseous cl eagnbingnditte lirhen spee sixatidgeb?.t he | umen side. Stage 6 of this node'is. .-

the same as iatsmpe tHe fiwiv df high pressiie, ga¥ isUstoppeda AW zalvpGeftingsyrcthe samengs forcep T psopt -~
r ecomrenced. thalveiveTeis Speretoapleash dhegessire inside castidgendy @arremqvavgﬁapa?wsbbb%lekgaﬁo
the normal desewithin the dbred. §i9p Frie 8 seiyre to nognal filtratisn.qHe reweging Pﬁ?%‘"??Bﬂ‘e"VF'g "taﬁé’
sane as St ageerigmed onedr ofiieSand stage 8 of this node is at Lage

4 of this nodde compination o fhe daciashaad versql g %%d"ﬁcmﬂ of fow, °dH ‘%8 o

stages 4 t thagthat; expeco &% thepdditign g5 su %t' ’ﬁgﬂ)‘(‘) %{%ﬁ W ﬁos%i §Beca sult of reveE;g-

t he pressuF”é egfipn,gfit rf'° &EL%d PP 19y

"F? _
shel | . Stafe®edee ?i‘&,‘l“e obgaryed | as'_%d o
PRESSUREO ence creat e SI 1) |IC &onig iq é§| il&% bﬁé Strotn @ O
%a d 9 73, x
It

of Mde 3. 1ily ?? bl IO&HV%BQ&Q&" Mdiéhal/ 2l ves 6 7 )
81 and 62 a 1 b' gﬂg hére ﬂ&p |s6hr|‘ mh Hn%hhdﬂr BS8 W 8 sBaPprossuBdldrdy in aébﬁétbdkd
through Ii aﬁllldﬁ O dfalenEbSin RFe8sufeStBRveRfl distar Mt @hoximaneags 6idhe obftridged - -

7. \Stagg brﬁxg O&Hplictidn e tHeaaB0aS bfekt@R: Thuthe lxda ttd distl esd eigite &rtddge
thi s node 'fa%eé %wﬁr&%srﬁ&nb‘ién@%s&nr@ﬁroﬁ/bﬂe tha.gad Bicthé progiinalssd wethe earbidges taad)mere
5, 6, 5, 4piubled ek thrbiigh@he fir@ @4l atihb disB) enidf the partligel Tom eversal nibthe dirdctignsof thet
shoul-d be new efeschappliddndrify gBsaus dackyashaeverses thd woesiraditfesence pliggbang apwspHmee 2
t 0 5__can bevenidishibutiod bf bupblesisesing thmeghdizeswatis ¢ftherfibredr mal gaseous cl eani n
pressur eo and Thhesktiveettectivenes® oft theeliquidrand pasgeus @é?kya%‘i'P-’eﬂ‘ﬁPg abofdvp %’ef‘H’B gfe@‘"Z
and 4), or of pedsssisioek derondsaere thef abia ﬁfo?hPréPsPQ Asian Reing cff "‘é’é in rdég"ﬁ‘ '

then r et ur resmoves byogasequs Q&%‘E@ﬁﬂ@@!"@?&‘nﬂ"ﬁg Yeé?k?jrdée‘i" ‘Efé %‘Dﬁ %@ iﬂt'gﬁz:
nodes. 2 angueh, degesits thag fm glots, gt the; tachp pa{‘g‘é'a;y;‘ 3? (3?@ ar?tﬁ gga,gés
at -t he feed"eﬁ'ﬂ‘i'sf PB‘W”%%’TCF'%? '°L°f?§s éP‘F""e 4 f'( PG s hohSience

al ways #f £ "°ér‘$§agﬂ“' ? P el NG °:rta° ¥ 6 = ?%V
alternates a‘o? i “@a mocﬁuﬁ 0£It oPFg. %3y, a@é@éhemosv\(:&n}fbomges .

out fl-.ow -engk of; @Hﬂ u"%vn @Galld )48, Qund 58 iBlcioGadduiry

the sa oen;.,gf %m es 2 an 5 the Teed outflow alternates

from one end Qi grt%h&htllec{eg td R 481 15RINg HIMARE ol sk Galve342. DisklialgeGine 47 havinga '~~~ '
RELEASI NG Shidds, B AvooR tEHoddWhidt 13 Ahde6d Butiét Tind 8 ddhhstiBaiRloNGe BischisidA Biive
Thi's mode agn be applied to Mddes 1 to 5. The pressure release refers to -

therel ease olvitd fienh ARSI Mothed describpd iniréspbat ot the Fighzinstalidiioniiswgodified drethét afigr the
Modes 1 450 rSiedéd biCihe pdssiiel dnethe tterfsuntace bhibe fivres el ralienstage Stof oxdeccibe feed from the
i Nt roduced pabp év distiaddo the tHinl porthihiovah Tink a6 rse|as Aes Bush foupbatls ends ©f Ehe shelt o horwng
inl et and owbughdisgwigative 7 in thecsassrs e inlet@nd eftthaghelkanid dhroxgh fthejnagnahiged outlet line 44

way
3 and 5, af gv% bobr i ﬁjgde gymgal o su staZL %\ Iﬁ'\gi'ﬂﬁlﬁ! tﬁre@- Weaﬁ tol bR ihIS g,
4 Tt th rm

addiyt gnal | yat hpetherregd okthe/ghel5 t o equal ise the trans rrenbrane re surhefcd

the filter ca'PPfqe%%? “l?dﬁ‘i@"‘!’?’f maWﬁ)Ew rem My W
rewettiny él[‘ BE° eried t° in & %ﬁ"f‘tl? ﬁ? U 3’5‘8’\7 g'"?h :
rewetti ng y
e o i S g;gz Eplid i 8 8 i
pressuri sat“" er.do 3 g eﬁ@ e%.gn D@edﬁrPEJaﬁuHPQ’?mtdﬁQBecﬂat%”
whi ch Issblﬁ %us o ehdhaa ol 0w G Chr e
steps: - n sg[ ves : 71 81 and 62 are closed, valves 63, 56
and 68 are @&WL@“%BB&&' 1(85 @?oﬁié&»%tw@%dsp 2(b) IaSooldilg 16 AN Rbnlich adaos(B) (Comprirative
si de of camydgefge S7 via I'Tnes 72, 67, 84, 65 and 66. This pressurises both

t he lunen stde and the shell side of cartrldge 57. In step 2, the flow of -
hi gh pr egsur eTiiaspbrineat WgsRostiuatad toadoparathe effesiitenéss gbthen@malimeds Atk thageveise flow
step 1 excapddeR2(ditand/thé pésedIndde 4ppen. This rel eases the pressure inside
cartridge 57, Arsespansion gottaigigoiecic hydypidegvag imagaby fixina3¢d mhiRerriclaas” andyt08% 9 swtiug
3 is a ret thytwopan cabonatel in 29 fittes watew 9. pragpitate 1998 gt hydkaxideon of t he revvet t| ng
node 8 is to Inrbe wind anadp 1bhithgHeqst inlstoieseure wps BhhKRagnd dhediped Quligforaspite f
the filt#at80 KPawapblownback fof §secynds. Thy totatlipe ﬂéhea‘aaﬁ'fvm*éﬁf‘dﬁ‘f TprAYYak s \RP
three st epsThelcYP‘%?'ét?diﬂ"Va "\‘7@%"’W'§°d°7ﬂ5"vasﬁ°at%d_L°"8Wd §Y'%Pe cl osed, val ves 63

56 and 68 ar eBafseesh 9 t roduce t he sheII si de of
cartridge 57 Of °?‘ihr?é§' '3%"955 "?Bgaséﬂg”?fﬁe&q%?w?&]"gp'g%atg?ur| se both the 10

11



EP 0 289 523 Bl shell and the lunmen sides of cartridge 57. In step 2 the
flow of high pressure gas is stopped. Al valve settings are the sane as
for. Step 1 except that valve 79 | gpqpsgy 28 g€! ease the pressure inside
cartridge 57 and renoves trapped bubbles of gas fromw thin the fibres.

Step 3 is areturn to normal filtration. The rewetting pressurisation cycle_..-"-”

may be 5 Thepthreb aodesimaynise cmpared By tdmpenng thehiiitrateciiolyiratest aftemn10orhindtése ardlaredoves h
and rever gt aiotflowbhdk fofi seeed tasecolive fcyatas Theaesulisese senfoahh indieble | Waere: i s gr eat er
than that efpectiethelpgrmatreodsdwiintinens oot deimpér posi ti on of the results of
backwashi n@n tiphepossre igcregse w@veresﬁeﬁlgwmeeddmdecvr-thdnmem nqtgeingd ow of feed. -
The redul t 4 sdrBaimeessumast @ipuising fg °§°\%‘§"§'F“Eﬂ°ew'@é'6%ﬂ9§ gotdrainedpp| i cat i on
of the techMicarke sega from dheyfel ‘ﬁ'"%%béer'\}'é?élmpf’? ) Zere filtgatasfiow ’%taff't”f)rt‘ag;@ or
est abl i shgtu mope, diokand that fhis wag B i gomRifestiveyirar) Hefe: YR Wargsulis g AeT iy

ef fect of "bl'ocked cartridges that was discussed earlier. The increased
t'urbul ence creat ed by the sinmul taneous, ;}%?Elr' cation of the two techni ques
cl ears bl ockages fromthe cartridge instead of allowing nmaterial to build

up on previously deposit eg—+aterial—-DDPu-Hrg—the—lterng stage where flow :

is in one direction, therg¢ Tizge Ming IFIUXIﬁWess@a@‘WG?’d\SOqen f eedst ock pressure
along-the cartridge. This|differerce in (dr @BRligd gehtRMeeh di stal and
proxiped ends of the cartfidge 15| i pgg edses during the| application of the .
gaseous backwash. Thus the gam at |t heesli §t al emgbyof the| cartridge faces a

| ower transnenbrane press ere @rop |thaeo t e gas at the proximal end of the
cartridge, and nore bubbl gs ptss tlhréomgh jt he fitde wallf at the distal end
of the, cartridge. The reversal of |t h&dirlection of the flow of feed applied .
duri nagaseous backwash rgver®es the3pt edsure dif erence effect and allows -
a more even distribution pf blbbl gs #8siing through thef walls of the
fibres. 20 The rel atiye et ectli véffesd of tH¥P) i qui dl and gaseous
backwashes and of reversal ofgthe |di wegtilon of flow of fhe feedstock
depends on the nature of {he muspgnsisem Hei ng fag)t er ed.| Caki ng deposits are

better % emoved by gaseous|backwash ceedined with a reveysal of direction of_,_ -

fl:ow of feedstock. Indeed]it 10s fqr $8&h |deposiat® that Formclots that the
technique is particularly|suctessfjul 9%her] conpared w t hl ot her et hods.
Backwash al one | oosens the retai ndd 88 i ds whi &b)are then qui ckly
redepogj ted on the fibres|as ®6 sqon9%&s fliltration is recommenced. The
application. of reversal of_ditectilon3f f|ll ow of2®Meed crlates turbul ence
alorig/the outer walls of the §ibrgs esgl dqarries away the clotted solid
material. Fig. 8 shows a [rodifo ed |i ngaal I|ati on ggbstantjally simlar to

that of. Fig. 7 and, as sugh, omost |cospongnts have been pnitted. Feed to the

shel | 40 is applred t hrough [1ime t hr eetthay val e 42 to feed inlet
43. Feed is di scharged frpm the sHel B1& hrjough feed outlt line 44 having a
val ve 45. Valve 48 is cloged Wuri e filt4#Ming operation. Athird
port is connected to |inef46 9 eadi ngafororhthe feed inlet valve 42.

Di scharge |ine 47 having f val% onnect®d betwepn the feed inlet 43
and fe# outlet line 44 dpwns rea di scharge valje 45. Wth such a
filter, the nmethod descri bedl f the g7 stallation is

nmodi fied in that after the 35 reI ease of the pressure on the outer surface
of the frbres (i.e. after stage 3 of m)de 2), the feed fromthe punp is
direct d ( 4 Mc (Gompayative g & ordingeiacii

t he shel | inyeptiRbusi ng through di scharge line 47 in the case of the inlet end
of the shell and through the nornal feed outlet line 44 at the other end of

the shell. r‘\rf“"ﬁ'l"ﬂ@fr5°9f’i’&‘f°“t'tﬁ§whﬁ%tﬂ“ “‘E?e'" ﬁWr"@"e}' é’éﬂff"fe dEﬁ?ﬂ%?dé)ttBt‘ﬁf‘the
r ef erencee? ttgxne?% Yrmpde 08{? ‘g gk ﬁ?@nq 6‘!‘ If%f % G quﬁgi col
out uskm g ;
val ves, theﬁ%%“a ffffr 85@5@% fpe fﬂ % 5 Q o T ag
hol | ow frmm g;{" ﬁggi' el ng app ige f?“?t a cross ?ﬁ% |on to t Jergsg%%

surface of {gye fid éﬁ‘&ma%dé'dutﬁftﬁfeﬁ's&?hrﬂiﬁed’\“hdr awn from each end of the
fibre PUmeng,) Thems proisuieddfoaliiitnGREIG Re®butfownodd, Wil funéaeibt biainkanpl es 1 to
6 and 9, the) Ofis h&pbslro ifereaBSwithTrsb oW ok adeR InBe, Witk lufheks dtlaihdiat of Fig. 6
was used in Exanples 10 and 11. EXAMPLE |: MODES 1(b) (Conparative Mode),
2(b) according to the invention and 4(b) (Conparative Mde) so Thi s
experinment was conducted to conpare the effectiveness of the normal node
1(b), the reverse flow node 2(b), and the pul sed node 4(b).
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A suspen5| on cont ai ni ng ferrl c hydroxi de was nmade by m xing 360 m . :
“Ferri-clear” and.1080 g sodi um hydrogen-carbonate in 20 litres water, - to« e
precipitate 199.8 g ferric hydroxi dgp glgg kdegfior mal node (1b), the f eed

inlet pressure was 50 KPa and the feed outlet pressure zero. Air at 55 600 .
KPa was bl oin back for 6 seconds. The total tine of the backwash and air
renoval- was. 40 seconds. The cycl e of nD@&BLE(lb) foll owed by node 8 was

repeated every 10 minutes. Backwash nobdes 2(b) and 4(b) were carried out.
After -each of the above nod sr,m;(;,@nsjl ||*=|§5{(|/MP> %magpp,g& o0 rewetting node

8. 11 . .EP O 289 523 Bl Thp > eS—ray be conpe e by Corrpari ng t he
filtrate®flow rates after 1p mi it es| af%0 rebovery after|air bl owback for
several consecutive cycl es. ‘The % esullts e fet f%(P)th i n| Tabl e | where:

1(b) is the normal node, hi t h' umens df ai nﬁg 2(b) is the pressure
i-ncrease with reverse flow pf fged ith lu ®s not | drai ned 5 4( b))

is the p,f,essure increase with pglsin i S

f OthonL;Yt)ED with | umens not '
W iggp Tapl e | at npde 2(b) recovered . ... ..

drained Tt. can be seen fron thegfoll
the fittrate flowrate (fluk) tgga hijghgsy va ue thﬁm mode 4(b) and that
this WwWas in turn nore effecHve—thartrode—t u; Fhe—+esplts are shown in
Fig. 9. 10 0 850 TABLE | Tine Mns
FI ux~¥/ hg ‘Backwash Mode ppp! 1®d afite#10 pin 149
740 .10 295 1 gg)) 0 %g 760 i‘g) 300
1(b) 0 - 750 20 780 330
1 (b) 0 - 760 10 3 410 1(b)1(g) 760 10
360\, - 2(b) O 9go 10 750 P35 2(b) O
920 10 = 340 2( 0 405 P50 3R _
10 300 26 956116 30 4(b)
0 820 35 0 850 10 320 - 4(b)
0O - 815 10 345 10 zgggo) 40} g1p 10 360
4(b) 40 0 1o 83 360
20 . .
N | EXAVPLE 2 MODES 1(b) (Cprpafdtive Mige), | 4(b) E’ Fative Mbde) and
2(b)- {according to the inveptio A m xter e pf 50& )dl aton te ("Wi tco") and T
50g bentonite in 201 water Whas gy lteledgygpeptedly to tept the '

effectiveness of the nodes pf ba&kwa h| Res All feggl, filfrate and
backwash},@d mat eri al was ret lllcu to—the ' . '

' EXAMPLE 3 Modes 4(b) (Comparative Mode) and 2(b) (according to ‘the invention)

" A feedstock consisting of muddy water with a turbidity of 420NTU was used in carrying separate -
-examples in respect of mode 4(b) and mode 2(b) each of which was followed by mode 8. Al filtrate and -
solid material blown off by the backwash was returned to the feed tank. The filtrate at all times was optically
clear. '

o St The filtration time between backwashes 'was 7 minutes. Each backwash took a total of about one and a
' ' o half minutes to apply, however air only passed through the membrane for ten seconds.
The results are given in the following Tables Hi and IV and are graphed in Fig. 10.
45

50

-868
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I 1 Lok

feed tank. The tenmperature of the feed was -kept constant in the range of =

[err] by a copper coil 50 heat exchanger using cold tap water. The nodes
tested were the nornmal backwash mgpey dgo(d2s.81t he pul sed node 4(b) and the
reverse flow node 2(b). Each backwash was foll owed by rewetting sequence -
hode The results in which the tinme taken to apply the backwash has been

deleted fromthe tine figures are showaBiEWI Table Il where:- 1 (b) is the
normal node, with |unmens not drained 55 4(b) is the pressure increase
Wi th pulsing feed bupges@RENCREASE Wit PUBING FD GUTRLGWMOPERA) | IS the
pressure i ncrease w+hi—+ever-se—-ow——o peg—rede—w-thi—uhAeRs—{not dr ai ned
12 BP0 289 523|B1 TABLEMe[™miphye (pnink) Fileste sy Retp djreskesticash Mbde O
850 10 420 ?(b) 10 840 2Gi100 420

2(b) 20 839 10 7.0 800 é 400

2(b) 30 83020 20 ' Nil O 850 10

4(25) o 1 (b) 1o Backyanlt g 405 1) 20

780 30 410 8¥5(b) 30 750 20

40 405 _ Ni_|16@ 8p0 10 500 400 4(b) 10
820 25 Backwash 20 400 4(b) 20

800 30 395 —36 86049 —345

Ni | \30+EXAMPLE 3 Mpdes 4(b) 2(99 npar at i ve{ Mode) and® b) (accor{ding to the

i nvention) A-feedsfack consi ng of midfdy water w aturbigity of 420NTU
was used in carryi pg separ cBaekv@sh exanpl ep in respect of node 4(b) and node
2(b) . each of whichfwas Toll d by node P AT TiTggate and sqlid material
bllowg_of f by the bpckwash wagareturned tp the feed @nk The fliltrate at

all t7#res was opti paky- c#cen'. —Fhe—Hption time bet ween badkwashes was 7
minutes. Each backfash t ookBaskwest al of about one and a hal f mijnutes to
apply, however air|only passgdst hrough t he nmenbranged or ten sdconds. The
results are given |n the foldoswi ng Tablep |11 and ks6 and are graphed in

Fi g. 195. 45 50 55 I3 :

Backwash _
425 550
50.0 450
Backwash |
- » 525 550
s
40

45

50

55
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EP 0.289 523 Bl TABLE ||| PRESSURE | NCREASE W TH PULSI NG FEED QJTFLONIV(I)E ..

the feed in the tank was maintained at 25 ° C plus or minus 0.2 of a degres.

The initial water flux of the cartridge was 650 I/h. The trans membrane pressure was 123KPa, the inlet
pressure was 200 KPa, the feed outlet pressure was 100KPa, and the filtrate pressure was 35KPa. After 10
minutes of recycling the suspension through the filter cartridge, the liquid remaining in the feed tank was

50 quite clear and it was concluded that nearly all the diatomite had been deposited on the outside of the
fibres.

Air was blown back through the membrane for about 15 seconds in backwash mode 1(b). 3.3 litres of
backwash was collected yielding 18.8g of diatomite. The recovery was 38.6%.

Three backwashes were performed with reversal of the direction of the flow of feed during the

56 backwash to remove almost all of the remaining diatomite.

15

(4b) 5. Time (mns) Filtrate Fl ow
Rat e (Litres/hour) O. , EP 0 289 523 B1 1100 7.0 :
600 Backwash 10 8.75
ggg %g 0 - : 500 ‘Backwash 17. 45
i . 25 wash 25.5
600 32.0 . 13880 backwash 33. 75 ,
600 40.5 PRESSURE INCREASE WITH WRFkR¥E FLOW OF FEED (Mode 2(b))
Backwash 42.5 - 550 50.0
450 BackwasW™5Z.5 580 35 40 45150 66 14 JEP
0 -289 523 Bl TABtEmé (mRRESSU INCREASE BAjoRHRREGETERe HMbAs e( FBe
2(b)) Time (Jnins) Fi| t r dLdtre(P®Fe Tife (nmins) Fi Hi 081_1'
(Litres/ hour Rate {Litres/hour {) (5‘
400 w o - kKwerst ' : ;
146.5 . 8609 61. 5 , 400 $Backwash . o e
154.0 |Back&aéh 70. 0 450 146.5 . 800Backwgsh
Backwash 61.5 600 : 154.055405 550 1850
15 | 717980 450 700 = |[Backwash 62.0 -
575 8. 5, B“"“as!,’s] | 500 L0 BaclREST B Eackvgafﬁg’u
163. 1 ' ' ég 9.8 500 é3§ckwash
170. 0 |Backld&n 87. 0 $25 163.1 85Mackwdsh
20 Backwgsh 79.8 825 170.0, 15775, 25
850 | ; 87.0 525 Backwash
™" %  |Backwash 171.25 850
88.25 800 178.0 575
95.0 525 Backwash:
Backwash 179.0 850
96.25 800 186.0 57%
_ 103.0 550 Backwash
. ®  |Backwash 187.25 850
104.75 750 194.0 575
: 112.0 ' 500 Backwash .
Backwash ) 195.1 850
o 113.75 . 750 202.0 : 575
30 121.0 550 Backwash
' ‘|Backwash : 203.0 : 875
R : 122,25 800 210.0 575
T : 129.0 525 | Backwash '
|Backwash _ 211.0 875
-"-3'53' 1T - 130.5 ' 800 '
L ~137.0 525
' .{Backwash
| 138.25 850
A l'.15.0 550
. 40
EXAMPLE 4 Mode 1(b) (Comparative mode)
45 A batch of suspension was made by mixing 48.7g diatomite with 20 litres of water. The temperature of



s -

88.25

800 178.0 575 95.0
525 Backwash Backwash _
179.0 850 96. 25 EP 0 289 523 B1 800 186.0
575 103.0 550 Backwash 25 Backwash
187.25 850 .104. 75 750 _
194.0 EXAMPLE5575 112.0 500 Backwash
Backwash ' 195. 1 8
113.75 - - The investigation of Examplg 4(vas repeated with ferric hydroxidepgpiution of pH7 containing; 75703
121.0 ferric hydroxide in 20 litres of waters 5 Backwash B '

. a%kvvas h
203.0 5§ The inigigt syatepux o the cartridge was 820 I/h. The feed i ressure was 200KPa, the feed out

575 129. (was 100KPa and the filirate pressure wag 45KPa. The temperature of thg feqd in.the tagégm%‘%ained a
11 . 25°Cplus in if g degree. - :
gjz‘é gac. Kwa Sﬁ 2 g%?%g?quagh was performed in mode 2(bé g66 H_t?g %%Ja%k%]a'showere collected with a ferric
550 40 EXXRRNEe FNBUL 4% (conparative node) 45 A batch of suspension

was . malfe G X . ' ' ] ity es of water. The tenperature
of the fe%—r“ﬂﬁéb%nﬁ oqi-% L ED B doe 7 plus or mnus 0.2 of a
degree. The Tad Wetdr Yas HidleD rthr&lg‘H ¥rédf sepdrSe fuBd-inlshéldiRer\barEiaSeebadt ddntailing atioliBIMe of
nmenbrane piEIsHiNe phRws hélipwHiBres (disweltdt With AIEREIS WReScondifiond B filkkklRdn viehesdchas fo
Out Net ;DI Rsivialh 8 tWBSmeriPNBBresaunsloft 106KHal Triel ittt OWESS, L Buwivass BEasinad beidrd en ail 0
M nut es OfackwRSH 61 inBdh | (REwSUSPRIAS bitNagalr gforimirighe motid Berswattngtsequdge, Thd Buxes

li qui d r ersgdrdeld i@ ehdh chitriigé sre dhdwamkihe\@igbled) quite clear and it was concl uded
that nearly all the diatomte had been deposited on the outside of the
fibres. Air was bl own back through th&ABER¥rane for about 15 seconds in
backwagh node 1(b). 3.3 litres of backwash was collected vielding 18 8g of
di at om t e] cARTRIDGE] PMBE DEPURE APACkWAB|E€C FROKWERRES Were pELGoArmER W t h
reversal 3? the dijrection of the fl ow|ghckersH SODENQ) | PRESSURISATIONAODE &
' —EP 0289 5Z3 B EXAVPLE 5

renove al post—atttof—tterenmmg—dirgtomt |

The invesiigation|of Exa ?Q[ was refeat ed ferr{c hydrpyhgle solutfon -
of pH7*%coptai fing|77.7g fe d%&r hydr oxilde in g itres|of wat eerzm,hg The =
initial water “fl ud of fhe._ca.Lt[Li_dg.e_\o.as—820 /ﬂ Fhe—eed—+ntet—pressu+rt

was ‘200KPa, the feed outlet was 100KPa and the filtrate pressure was 45KPa.

The .t enper affta increéised Higw fallerdprpssurishiion teamRarech Wit e Hipw ibatete %?Pk‘fé'f fs) a gasyl ofgfe
M nus hal kmavaliegbasivastnobigulise svbsianden detiked Rosuylaled op dlerautiece §f g emdiepg andeefog
| itres of aifieckingthp MR@P@e: 0| | ected with a ferric hydroxide recovery of 44.2%: ..
10. BXAMPLE 6 MODE 1(a) (Conparative) FOLLOAED BY MODE 7 Tap water was P
filtered ¥ separate tube-in-shell filter cartridges each '
contai ning 300Ul [&r LliQlos POLMPI AR GOG 1P BLNbR, 7'Pbrb SWalalel) ool Wil roksiflot £ N
o conow | o0 B S B e van

ULs KA. The 111 rate‘E ow rate, or flux, was neasured

nenbr.ane
bef ore anggﬁﬁabgcﬁgésh of node 1(a) was applied, and again performng a

node rewetting sequence. The fl uxes fagc@{ded for each cartridge are shown
in the Table V. TABLE V
CARTRIDGE | FLUX BEFORE MODE 8 | FLUXAFTER MODE 8
1  Olhr 12501/hr
2 . Olhr 13251/hr

45

EXAMPLE 8 MODES 1(a) (Comparative Mode) and 2(a) (according to the invention)

A one square metre MEMTEG cross-flow cartridge filter was run in dead-end mode, i.e. no recirculation.
50 The feed stream was mains tap water having a typical turbidity of BNTU and pH of 7.5 to 8. All tests were
performed at approximately 20°C. With the feed recirculation valve closed, a pressure regulating valve
placed on the feed inlet was adjusted to give a shell-side pressure of 250 KPa(g). Two backwashes were
tested with the intervals between backwashes approximately six hours. The backwashes tested were:
1(a)  Normal backwash mode
55 2(a) Prassure increase with reverse flow of feed mode
The results are set out in TABLE VIl

16



20 CARTRI DGE FLUX BEFORE Al R BACKWASH . FLUX AFTER

FLUX AFTER BACKWASH MODE 1(a) PRESSURI SATI ON MOXDE 8 1 | 1 e

1 0751/ hr . ' 3201/ hr 1 2001/ hr 3
7301/ hr : : 1501/ hr : 8201/ hr- The i ncr eased

flow after pressurisation conpared w t hTAB\E VIl ow bef ore backwash is a
result of the renoval by backwash of fouling substances that had

accunul at edfon the surface of tegselﬁeggﬁjg@;‘:@g& qjodgq(a) al r ol OCKI ng the—i .
5

nmenbr ane. ERANMPEE——NEBE—F—Fro—REW—-6 d trhosergse
i'n ExanpPe [ Prstx cepyamaiterby ¢hraih ol #bQ " 2% ctho; | 82 J@eoer 590 QOIRIL o]
5 FRA ditdr Areholirks bof estish (il ey ab@otefscme &40d| 356 qrsr paselri 40t awo'iIS'

Maﬁbe{wss backwashing t"'(hrs) 51 X

to 3 second
shown in the
FLUX AFTER

ljhsr 5 ?%m

Ol /hr - 13254 (ihPresbbre Inrahdsvith Soversiisy ol(eac) Mécor2tenr at| ve I\/bde)- Co

gggtgfgée(g PRARR Rl By G IS OF 102 TR ] UaboC] 880 oo JET| GBS god ¢
feed strean iy afgsitrhours ghfitiationcd/hrmdl | n§O0G txﬁﬁ‘?caﬁoot Jﬁ@ﬁciQOQ 606 7690 &9 -
of 7.5.to 8 ,,@gnl,m5§ﬁe§by@ﬁ%hip@q-f@qg)mad S appg Xi @a.ely 206 Wth 'ghfe fgae=d N

recigeul gti omvat VU—L,I Uqu, a pressuret LUUI at 1Ty atve pl a.,cu - CIe | feed

inlet was adj. ve ure o 250 KP _
backwashes we q 1 © "f%p‘?%t@?sy

mckveches golf RO Vé%gﬁiméy Th p%; %eu,. S

'

2(a)_ Pres, ag\e LG5 SR I n%au Pts are set.
OUt ' T#\BL I's allowiig transaF:Rt &; L % al g@ciﬁaséi'n a (Ié??e fﬁ%ﬁmﬁ?ﬁih
roximately 508K r.hd whs iaftaegr y after b/W( 1/hr. [err) 720

660 620 6@9arly GElerse AP backwadf whd dbsut b Qr\'ore éffecth@h'lﬁﬁa Qérmﬁl'bhék'ivaéh' on
(r/ hl’ nR) 600 590 540 520 520 470 | nterval

bet ween badxamplesg 't' (hrs) 6 5 6 6 6 6 6 6

Case (ii¥ Pressure increase with reverse flow of feed - Mde 2(a) 10 Peak -
fl ux recover yA afspasiol biB00¢ CROH)1) 18.3 | viBR Bas fil©bO for 19 Gihutes 83 ° C bBRG applid@ion of

820 820 Fleash keckwash mpde aroshown if Table| \ilik. Thé Gltvaté [iiges bpfenerahy after Hackwash agBghown BO0 - '-

600 600 Ta@eWll. 600 Interval between backwashing 't' (hrs) 16 6 8

6. ..., 64 . Thednletpressuse aiherpastidge es 380 KPai@. theowlsicressers & Pa(o) Pd the eressr . ...

Thus an avé'P‘aga@‘fﬁ@t%éﬁ%oc'ﬁ(P%"M@ and finishing flux rates (in one tinme
i-nt érval ) was thought to be a good basis on which to evaluate each of the
above cases. Reverse flow backwashing was clearly the best nethod of
backwashing. After allow ng transient flux 20 increases to die away, an
average #%iltrate flux of approximately 700 I/hr.[err] was maintained. After
allowing transient flux increases to die away with normal backwashi ng, an
average filtrate flux of approximately 500 I/hr.[err] was maintai ned.

ak’ry the reverse fl ow backwash was about 40% nore effective than a
nor backvvash. EXAMPLE 9 25

. 60

55
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A suspen5|on of 600g.[err] in 18.3 |1 water-was filtered for 15 m nutes at"..
53.°C before application of each backwash node as shown in Table VIII. The: -
filtrate fluxes before and after ppglogashs e shown In Table VIII. The -
inlet pressure of the cartridge was 200 KPa(g), the outlet pressure was 100 ...
KPa(g) and the cross flow rate was. about 2,500 litres/hour. 35 40 45 50 55

17 EP 0 289 623 Bl TABLE VII| BACKWASH  TIME Peak fl ux
BACKWASH . TI ME Peak flux MOMEBLE VIIfy pijn 1/ hr MODE =
hr.min -~ 1/hr O - 1600 2.56 1400 10 -
15 450 S+ 35— (b—T— -
4(b) . 86 Backwab4J0 TIME Peak flux |3BACkwasH | 1130 . Jlpeak flux 410 -
3.27 - - 3300 b)| hr.min 1/hr MODE hi3@mbh |32 1/hr 1150
3.28 - 1450 47 350 ! 343 4 35020
by - - | 3(H) .48 1100
3. 44 1420 1.03 ¢ 370 1600 259 140860 1(b)
3(b) 28 .151.04 400 1200 3.11 4500
1350 1.19 = .y 370 4.4@,, 320 2(b)
3(b) 1.20 1400 1 4.1 134g? 35 150 390 o
4.31 380 2(b -16 1400 b) |1. 3¢ 1550
4.32 4 1400 1.51  -31  |420 410 B.27 33880 2(b)
5(b) 1. 52 1(p) 1450 _ 4. 46b) 1350 2.[07 . 320
5.03 © . 370 40 26b) 5346y 2.08
1500 - 5.04° ’1330 2.23 %20 I 0
519, . 350 4b) -7 | 235 145p 3-437 330 5 20
1400™4% 1(b) 2.39 32%(b) 5.35 |
350 4(b) .48 1100 5(b) 2.40 3.44 14001420
5.:36. 1400 2| 55 , o3 3203} 4(b) 55/ 184 59 360
| by - - 3(b)
% 1.04 1200 4,00 1350
' 1.19 370 4.15 | 320

: ~ 2(b) . . Itb) :

5 1.20 1400 4.16 | r400
o 1.35 390 4.31 380
S '2(b) , . S(b) | .

UL : 1.36 1550 4,32 1400
ER 1.51 420 4.47 ' 380
: 2(b) ' S(b)
1.52 1450 4.48 1350
: N 2.07 320 5.03 370
40 2(b) 5(b) '
' 2.08 1500 $.04 1330
2.23 340 | 5.19 350
4(b) 2.24 1450 5.20 1400
45 ' 2,39 . 320 5.35 350
S 14°Y) S(b)
2.40 1400 5.36 1400
2.55 320
50 4(b) '

55
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EP-0 289 523 Bl BACKWASH

Peak flux BACKWASH TIME

TI ME -
Peak flux MODE hr.mn 1/ hr MODE hr.mn
1/-hr 5. 36 1400 7. 16 E3d 08373 B1
5(a). 1.31 2.50 10 5.52
1300 : 7.32 1470 6. 07 330
LAT - 300 3(a) - 5(a)
1400 - ' 7. 438 T 450 15 6. 23 -
310 3(a) 6.P4BackwAsH |1350IME 39) Peak flux B&@(WHB,?IW 40 | Peak flug(Qp
6.55 BODE 25 hr gy | 50 Y6 MODE ) 3jyohrg min 1/hr 30
4(a) 305 |- : Do +350—61-2+ 326—4¢Hh)
6. 28 : 1 1300 6. 43 5.36 1 350'403) | 6. 44 1350 6. 59 '
290 40 7.00 1420 7.15 | 320 EXAVPLH 10 -He spne f&d38tofk as
Exanmpl es 9 wWwag(adltergd at [err} and backpasheo afﬁer’l-ls m put es A eagh 55
case. Tq | efl X shows tjhe vg)lgyre of wash materijpl gkl ecked and7é hejdry
wei ght "of the recoverqd SOLI&:I,S. EP,.Q 289 523 Bl TABLE | X Back Mpde
b/w materiall collected (i) " 'Mags Ca( 2|recovered (g) Recpvered nateli al
g/l 5 31aQb) 6.3 5(a) 281.9 .
44.7 EXAVPLE 11 10 In thics experiyad® practicaljcohdidti ons |i awsed |he
vol.uge qf -fged, whichiwas gheyetore rggycled through the fijter. dots|.
formed as mgterial wag backwash¢d and bl opn back ihto the fled tank where
t hey settl ed 263 he bdttom and ho | onger ook part|in the ekperinent. -
resulted Inja steady ifjncrefs¥ in thel3hiqum flux yalue aftpr a set
i nt-'er}y/al of ftime has gl apsedsaffer appdo cati on of [he backwash. A tubefin
shel ™captri dg ayont aijni ng m cr gpor ous poliypropyl epe hollow fibres wth
appr oxi mat elly Ferr] off filtering area wasjused to filter a puspension }
cont ai.ni ng §0g Bentonijte aﬁd‘%og Di at ceous Earth in 20 -
' . : 6.55 3lo
2 4(a)
6.56 1300
6.11 300
_ 4(a)
% 6.12 1300
S . 6,27 320
AN
6.28 1300
3 6.43 350
4(a)
e 6.44 1350
T 6.59 290
’ 40
S(a)
7.00 1420
7.15 320
45 5(a)
50
EXAMPLE 10

55

The same feedstock as Examples 9 was filiered at 30‘0 and backwashed after 15 minutes in each

19

case. Table IX shows the volume of backwash material coliected and _the dry weight of the recovered solids.

6_- 08 :...:;.'.,.;
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l.i;tres:-of water. The suspension was applied to the outer surface of the
fibres. The initial filtrate flux was 900 I/hr. After 10 m nutes the flux
had fallen to 200 |/hr. A backwasigprgosh® sbglBt was applied for 30 seconds.

The .10 minute cycle was repeated 5 tinmes, and each tine the flux dropped.to.
200 I/ hr to 250 I/hr before backwash, and rose to 600 1/ hr after backwash.

The 20 point to which the fl ux droppedAaE&lHr each cycle was a little higher - -

each time and clots of solid material could be observed in the naterial
di schar gqd peikivhshGadadq BAGHHGEIReKRE B) | s CRBH], stontked () P H3BSVelol miatoflal gi- -
Backwas hgs—of—rote—2 2o —were—apprreoa—pt -t+he—emrt—of—3+0—m Lt‘.,rbel es—orm he
sane s¥stlem B&h tide the pP8cedure has repe®@d the fllux rosé*fo 900
I/ hr.. 25 At the conclusion of the node 2(b) series of backwash a
backwash of node 1(b) was again perforned. The flux again rose to 600 I|/hr
after theetswkBash cycle. The results are graphed in Fig. 12. Fig. 13 shows
four cycles ‘es of reversed feedstock flows without any backwashing fol | owed by
a backwash Ipfthisrepgperinggnbipractit gondigionsrligted the vekimecas faegdrvhish was tﬁwebf reeysled fhrayply es
little i n‘gtﬂ\% fFiotet formed ps material es kaghgshed endblovmbapiuiyia theifepy tank wherp they: setied i f

fl ow, Pttom, gnel o t'%@e’li%%laﬂﬁé'hth?rﬁ’@@"'&‘{rb)“%%@da‘" @Is@é 'ﬂﬁea@? f’\e"e? "‘ﬁ‘f% er

t han the !Hlﬂgf"{ei ey aoet ipraliofime bgs glapsed aftes @ é 7%'

o thecya
8 th"b?“" § RPrAgne M é‘l"?’&“s ELgE
ot S A ¢ g gl O b 5
cond r%srt ard‘ 1 OER

S fwa jﬁées s;nwzhsfﬁ?lil lgesrfac '

the t gbg'her SD i ‘h%w.ﬁxpa%fmm 2§P iéﬁa sec el ﬁm % r i
b) 3 onds.-The '

gy |l R D S S S RS g
sai d p®r ffomﬁ & WHidROhé FuxCarbpBdl aft lshlcybid Gras 4 4itle Thigheh dablPtindd 1 Bildl cldld ofl Wkt naGHial 1
40), sai Geobi @b lobskveld GLib H@iteliah biscithihed @manMAcWabauycrng@ feblits 6re RRphed( i Flg.
internmediate the feed inlet (43) and the feed outlet (44), the nethod
conpri si ng Békwashexs molle 2(6) Werd siplieaditi tie oA 6F 10 intriiteCeyBlbsS HENS badrie sy stertl SHaolt ime
t hr ough ttheprbdate wad ®peatedithe fi8josd o obirshel | or housing (11; 40) and
directf’ng saitte fameidsidnoat hetrands 2¢) salbe0f teckwhshccbaokwatthef niadi i Fwas1din whromesl

a) some ofhedmi abain easd &1 WOKNPESsbaCkNBGHe Tre ragaltslas astohehs Fig I2-es (12) to be

drawn from Fikel3fsheyrsdoyr gygiasof @ser%ﬁdfﬁeldft?%stﬂewwthﬁf Fm!@p@vasimwdoib};e%waskwa%e
sol i ds i rPf §8ifi2(pble Ebpstievsisel gfidireqtion efiflaw &ty Beelf glives tle improyrsmastin Gpx. (Thgcambisatiog of

(12), i tTAvers trogicoption.of figw, tagefierith g haghndsts mpter YRl give A aﬁwgﬁvectp@tsr Bt

(17; 44) e HHPHY afep perBRtofRAI¥MeY (11; 40) with the remainder of said
f eedst ockm and (ii) periodically cleaning away the retained solids by steps: .
i ncl udi ng: ﬂbs I nt roduci ng a pressurized gas into the fibre lumens while

liquidi Sq, T 10Ny éf%é tfngr ellalnrlg'ﬁ?%g porous Ilow fggggé'gntt(u}; tub Q sheﬁ%l' d .-
pr essusi Zedh é%haﬁ& Rxb&é’r%‘ﬁ a

t hrough t hesaafa.hcf p%ﬂ%;a& ?th bthéree%d() @& shshlor h m&(ﬁ%r Y fs&n Sor{l%ﬂﬁ as
gaseous cl eaidedGhid(B523)iCthe sell @NhdRSIRY @Y;|40)\Bha A JiHRF ISR Afhg 4 b feel ioGiiet d
f1ow.ng, B) (t7hesm iromite shelllsH Halishighth 110N ERE sl biSRUsiAE1; f4b)cwn¢naﬁyq1ab.hgea frirl pént
lumens, ei t ey inlefMidiaRShaTged il (43) 8ld theletPoult S!S Wieamaida \comprising Marsps ofgaseous
cl eani ﬁ’g pr es@unstedizing st lopip | sngpensivh fidedstockf thrbugt) Uthedfebd gt (15:0435 focthé stdil ohiusing g
(11; 40), or dscoradidneptitgwiddérdbtbckse te operasdase ef thefitnay (1N ehereiynal  gaseous

cl eani ng pressu eonpyofsshid figedsierkipasseo troggh the graliscof the fibtee (htolbe dawnlioudhnitpre 11;
40); and C) t hdvesnt aea filrae ornermpgtet avdt he nor nal gaseous cl eani ng pressure by
resumpg flow & semexfithp Lofsdu grid Ppdstogharp retained 198 95 inritp Rotes;of e fibrp(19). withibr se
direction. 20 nonetained splids fhping Slschafg‘mfﬂfﬁg'] %e dood jatiel K1 7\Ad drom the shelk-gt bauping

. (11 |t d r nd

?_'Ol( | )eCt ed ( | )(n) penodncalngl‘ nin ag:vay the retamed soﬁ by s’ce||$(:"cove"r ed material g/ l > I\/PLE

1110 In thid e &@g@;g 'f:a?&as g th2 fg "t"l"B%E“"F YN 5 o

feed, shich wa siunz d]:[ j; regsur t lCIG to aus %to pass
%h QtL{ rL e glrn%al gr%g s&ﬁe )

] f
materlal was b ° {7

settled to the é?%h OWHu m%m %anséd%g ﬂw nﬂo 1}1@ﬁISrQﬁxnﬁﬁ@%ﬁﬂem%asmgmesshen
res ulted in a Ss‘o%%@ésdrél%e@ﬁg nbrﬁ'laltdageoﬂg Eldar§ bressure by stopping outflow of liquid from the
: shell or housing (11; 40), or decreasing the shell side pressure below the normal gaseous
cleaning pressure by stoppmg inflow of liquid to the shell or housing (11; 40); and

C) thereafter returning to the normal gaseous cleaning pressuwre by resuming flow of liquid
through the shell or housing (11; 40) in a reverse direction.

56

20



flux'value after a set interval of time has el apsed after application

t he backwash. A tube in shell cartridge containing rﬁ—crm;/”—m
pol ypropyl ene hollow fibres with approxinately [err]: m
used to filter a suspensi on contgp0i2sg 529@1Bentonite gg\w m““mm
Earth in 20 litres of water.  -The suspension was applie G the buter *
surface of the fibres. The initial filtrate flux was 900 I/hr. After 10

mnutes the flux had fallen to 200 | FABLEIK backwash node 1(b) was appli ed
for 30 seconds. The 10 minute cycle was repeated 5 tines and 20 each tine

the 1 uk edeiaRElodeo] A0 mbiehd ciiectab) | /Niss bebe, eedoeemédig)s h, Reznvbradasaterielm/600
| / hr affer Ud( RWasty—T1e po' T tO whfch the 51@( ar oppefd atterﬁch cyc] e
was & | 1] el gherleach tj and clibts of .o ret-er--—eeud—be—absekr ved
in the material di scharged during the backwash cycl e. The results are
graphed in Fig. 11. Backwashes of node 2(b) were applied at the end of 10
m nut e EXAMRLE 1dn t he sane system Each tine 25 the procedure vvas repeat ed
the fJux rose to 900 I/hr. At the concl u5| on eldfioddh
backwash anggecfvstmgﬁ"t@rmfmﬂe’"i Tps" %}\jer | i efeeﬁg; NG i O Alobod se
}:? 600 }PHF aq?é 'P U‘%ng{g? 6 ori j ls I’g aas‘?ea 'ja erhiglmu

bac kvvasﬂ"fx (o Eegfﬁr Egﬁf Sak:d 'ﬁn ; &E: V% 4; Hr& Sa roﬂ;hatéy ARChHA ONn
of flmwﬂl oY frll b l.rs%ehsrm &M@H’ﬁ& od Be nHé(and Q&Us'EQﬂhﬂrZOO
rever wis! apied tPBE b6 subds ¥t ihB AbrBa kYRl RGN Was o@i Ves
a cl eanr,,ggAfpe ?@,g{nutggﬁgh@(rhagmﬁ,lzgommrtron of the two separate techniques. - -
C ails 1. ApdBbddRchoad 1@PFERbgpial Br 30 bdcbrids( TiHd) 10N aMIte gy asst riepeated Woes, el | ow
fibres 6ok imaitieiuR dibphadt 2o s edsh mrbefoasisickvast, 2dd rodd)ip BbGr mter dadikivasht Theor t
adj aénpoifine waianl tref fiuk lweoppethaftea pachivytib was atitliediigher ¢athl timd @hd alatd oh sdfidceatrtiabor t
adj acentouidiss atiskveed ibrith mhtetidh gisthatmet! alpringlted packwash Gyeid- The (esylts aneyrapfvﬁ@ big-
sai d pont.s serving as a feed inlet (15; 43) to the shell or housin

40) and t HRsckwables obmodead() wersr apgliegest e epd afs Oermr“éeerct?ator'@e se'I? sys!?&) Eg‘f‘btmet he
shel 1, otheipemgedurywgsTapeated he fipniose BI9EP or housi ng f. tional |y having
a thi rd dit theggnclusion (°f1 "P°F|? é‘bhf;ﬁ!l‘P%tP'é’at’Wés'T %B?Tk‘i"?? déﬁ‘ aﬂ‘epelﬂé

out | et (r ux aewémﬁetorm Sifs a’ e ababdadii d
SUSpenSI o lgeé % |tsel lves |t¥l§ i l? El gh\bl ition of
_POUSI ng %,T‘i )d|r ion o Iow ocﬂﬁ (b @BS hm& H&JC?‘&%at thirh

| br es ar tg ee stoc passes rough the walls
theflbres? mtheflbrelurrens asaflltrate or

per neat gy gd b) sorre of the soI ids in said feedstock are retained on or in
t he pores of the fibres (12), with the non-retained solids being discharged

t hr ough 4f hg nfeBRE oP Bpdring @lfifer @6h) halin® Mabtdep&bial Hollew fitiesi@ 2)nNhthinld. tubdier) sheil bh

t he r*génai nebasing {11540) hafiRea SilsDpdit adiat@nt(dnb Jenpef the dibmial kshyell ok Geusingd1 b Wllyandiee
retai ned ssakordipohydiadedpibe bihalendiohje tubjlar shbll ardoesingd 1 1a 49)r e ofi sdigz paits gersing a8 o
the fibre & tosemst W5 43 td the shetl of Boubing (il i) et theigthertoh eaids brstis [serwing 82 feed outlet
housi ng ( 1(t7: 4D¥om swi elperdwssing 50 a&d bl ey hawsing, (131 €03 sptiopally lh"F‘I‘"chﬁ‘ @h‘? Pe'h
cause,the @é)sntvfmefbats@etfmddﬂlyh‘f'\t) ped iR feed ogiet ffcthe meihedc 7'"513

pressure (" théntagicirg|a 'gergémnﬁ'ﬂnéa?ﬁs'ﬁ ?Pé%’btﬁ‘? "t'ﬁé ?hﬁ °'o'??“?'
shel | side viftHONag diresting is forgstoslto theder shrpgeLt ’g surised gas
flowinto the® walsﬁ'ﬁé??QSt°‘i§|HaFﬁ§ “?HQP @?s‘?aﬂﬁ“t 'lgﬁse RS rawP e dbove
the nor nal ga% k aXa rgt ‘OQcPJJ ng u?tfllgf ¥Vofqrre }rﬂr&u(ltﬁe‘inthm the
shel lsor housi ?.@0 e amef;h:oigz ’be gzlzgé OC i‘% feg ?n.}tlgt 95@5!%“%@“ %é e
nor mal gaseou 11’7 z1al8 Ll aﬁ% ow of | quid to the shel

or housi ng ((ﬂ)}r ' Qm Jy"{ fofa nE@Eolr&@E;}%téHs%tuBﬁ the normal gaseous

cl eani ng preSeifodi¥ing @ dded SRWh6 khe! fib%l#hrderfsht’h@él ict i BowktEthlough thé neRiong
(11; 40) in anbeWl G 4], 1s86 lhed8rizetgas beihg af\aPRsERSl saficient @i Gagsd Be GhAitonpads | N
whi ¢t he fi bry@sugh it WS bRPpOitRaLS(13)ial ilr%‘ﬁthalﬁdassﬁ "6 nbrMal gasdoosltiedning preséurd"he
pressuri sed Qgagen provilifgSohllid sheilsidd vjthi liduitl Sowind, r oduced t hrough the fibre

| umens and passy@wnl Wi wgintdidiy pedsirsed bast ey ifit ecibre L@dnst aithepmistreasing tag shelbast
some of the r eldaipnasirs addvelthe anthal grsedus Cleartinycorgssers by stopring qytilow jof liagjgftomele at
a pregsure whisbéll prshasing i(Cl el of clegrbasigcthe shelistidec plebauregpeigve ot "%ﬁegaé‘?wf he
pores”in the Sleaning progsiiiedy sfopringiniawtnt dapid to 2he shell atiheysradE: 4Mandol i d

retai ned in tHostherpaiierc wtummied {oothgarorMal aseous Slepig NATIU® b ’%SHB‘"? |"B‘?’é°§ liayd)
and whi ch i s dupyghdhesshel erdogsingrltlo /R in ﬁ@"?’é%‘? ©fU%Ace to gas flow of the
surface tension of
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Iy -

the continuous phase of the filtrate within the pores -ef—thefibres (12). S

3. ":I A met hod according to claim1 or claim2, which incl “ “mm“um .
prelimnary steps of: 10 (a) Emigiok pplying t !ﬂi\ﬂ \‘E (! ur e

bel ow t he bubbl e point of the wall Stgpfzﬁgb%agr es (12) o desplade - .
any liquid fromthe fibre lunmens, (b) term nating feed inflow and outflow =~ ~ -
by "cl 0si ng 2t he nfethed] adcokdidg td claidniglint whitch fieciibres Watd rBitropdr@infiblee akin pror todintrddadiisn o6fg

(11; 40), (c)thée pessedsd ggs, b ipwsqurieed diguickis dtroduced W@meghateofibes ihensiaodpdssesiwough thef

the wal | s of waleof hifiyes (122t washnolt bleast some ¢fdhe wetainedredditie andgn fwbichlthe pfesawizednd

out f| ow by opaiingpplidvest facsessire which israuffi¢ient b shigtch elastically 2k leask/serhreofhes pares . in the
escape’ stibst avals al thzﬁh!?ﬁ B riorpiglodos rapy giids etaineq 19 tirosqaeressand Ao wagh et gyigenal walls of -
accordi ng to Bnjerend2and whigh jsesufficieny tosoveicpme fiip efistapea ia gay flawaof e syriace teapienefed

one or more teEWtinusys phase,of thefilialy wilkin b APrER,CTthe s (She of clainms 1 to 4, |
which inclydes the step of pressurising.the fibres (12), after conpleting - -
Steps )t & O plfind o e T Gark e g ey _"'gﬁeaseg,m N
rel casi f the (DBl R0 e git & A Wi . bo Yl AL R i (i
(12). 25 6. A lg':;ﬂ;a&&mg% ol S St ling bl ffro 18 2620 offe rom th s
pressurising t hﬁfiéﬁ; [2)"T's carried out IT'st™Tumen Tlow s blocked.”
7.. A et hod acqgiftiedéing e prbssl@loPine bad abNeGlb HubBle bohTBNhE WAl of the M Bdnk N @
pul sing ;fashi ong) r@mmdncird) &I iRHRW aAE Giow b Spbrithg It feéti TRIetGind fded bt 1B afiw the gdsn
whi ch the step i@bschjeatibetntidiy Dfointhethioudh BSfitkdwalisi S carried out by applying
an hydraulic pressure to the feed side of the fibres (12). 9. A nethod

accordi ng #0 Mmpthod eccoidiny he afyr ane et iclaitns al 101 31, whidh stdps @ tot C)eard topeatod] anaeno@r €
draiiged bef ortmesomrencenent of steps A) to C). 35 10. A nethod according to '~
any one 2of the preceding clains, in which the shell or housing (11; 40) is
drai ned befor&mebetheogerding ivtany Pretei cRimgSIHo 4. which inclydasirstepcat presrurigng the fbrae (Bhe
of  the precediftagcasipigting sterspAliniCE Br affoe thei last epetition pf steps i dp &) cand don seleasipg e -
40 . fl ow fReSSWP to remove Arapped igatifront B8 PP thed®m{1?bne of clains 1 to 10, in .
which the filter is operated in a dead-end filtering node with no qutflow . "~
of T eed A SHIEHET PRS2 cftch i BPHBE.SP G FepiaIG o IPreeHiA) ducpirog o Wkt -
filtration. 4¥™WWisdlecked o system (10) conprising: (a) a tubular shell or
housi ng (11, . Lty ' . ' . Lbres (12)
W thi -t he "oramprest ol e b ' e i fop, PRERBE dBmRliabi 02 10 g
of. the. S‘,j;lela_l R Fnemg&@éceﬂin :H'any%na’of (:Igi)ns% ér@z?i?.%idﬂ%é sté’cdf_aﬂ?&QJrisiBQ tﬁe%re?t( s -
end of the shgideq eat-bbgbﬁﬁﬁa&nm;&aunégaess,uﬁ,qo the feed sidé @f)th@fib%dsl({di.at e outlet _?EG) o
from-the shell or housing (11) comunicating with the |unens of the fibres - - .-
(12),. .(f) sheh nethtd dcording ¥anyRAS6f thé ProcediRy clafis, in Which e GibildGurfenk la@Ltrdihed: before - - - -
suspensi on f efhaleptnehtits Stign) @ ®. of said first and second ports as a feed
I nl-et (B5; 43) to the shell or housing (11; 40) and for directing said
f eedst ock t® A Imethodtaegordingrib @0 ond oft the plecduing olafnis? jn whiclr thb\sheliSds housing (11; 40) Js
sone of said drieeddetomicopaencementiof kagytesh.he wal | s of the fibres (12) to be
drayy fromthe fibre lunens as a filtrate or perneate and to be discharged
t hr ough t hd'-fA methed eecerdipg torany pap of tharpieceding clajgendn Wiich: theofike(10)ds operpteslfs @ cross-
f eedst ok ar °PMdHi ned on or in the pores of the fibres (12), with the
non-retain ol i ds being, discharged through the other of said first and
second portqg' ‘gg‘eth‘? acggrdi gw oy BB il g%éu‘%ﬂlwh&f ’[hg%'@j: porgipg In 4 Jeac- &S'I‘ﬂgl |

0 an . 8 ecf_?leorki 08&1, u Iaelfan.

or housi ng (1'33devv\ﬁ't ot é’wrotfaheﬁl Ader of eal 2de0 g'jiS'gtg 87*’93?1'

val ve nmgangs ( isi@ntrol ling the outflow through the shell
out| et (.3117;3'4&@:;{‘,1%2@,%%& lqivadyve means (73) for introducing a

pressurized gagp)ia'Hiuraily ¥ elbdibBrolid WG ioksti{b) Witfiinél siel Qn\’ﬁowﬁd?ﬁwq'ﬂ oy he shel |
side of the fi ke fiRpdrSadRtenfiolné Siflli the Shdiifor RIuSIRG (11:0aUse the gas to pass

through 5 (d) atsBenWBr &ujaBént tohtRe dthdp baSot tbLheliag Bbudmg (1), pr essure ("the
nor mal gaseous (&lacrate@htir (€8 Srdiahe sHelh @iNhousing (11) communicating with the lumens of the fibres
(12),

(f) shell inlet valve means (63, 42) for introducing a liquid suspension feedstock through one of said
first and second poris as a feed inlet (15; 43) to the shell or housing (11; 40) and for directing said
feedstock to the outer surface of the fibres (12) whereby:
56 (i) some of said feedstock passes through the walls of the fibres (12) to be drawn from the fibre
lumens as a filtrate or permeate and to be discharged through the filirate outiét (16), and
{ii) some of the solids in said feedstock are retained on or in the pores of the fibres (12), with the
non-retained solids being discharged through the other of said first and second ports as a feed
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prevailing with liquid flow through the shell side thereby to cause gas to . .

pass through the walls of the fibres (12) to disl odge retmlmﬂm]lﬁﬂﬂmm S
val ve neans (56, 75; 42) for revegpigipgigdg gyl ow of feedst l] '
shetl, and (i) control neans for varying the pressure withtn%he shelf ot -

housing (11; 40), whilst the gas is being 10 i ntroduced into the.. ..

| unens, - sai d caontlet ¢i7; 4 ters the ahaligr Brlaipg @ t) vath tHeaemaindbioof agld feedstock,he shel |

outl et val ve (gesteboutiealv ipand B2, 19045) ot cerérslingt thecoupiioe swaugle thashelliontiet (18 4shel | -

or housing (1t gasGpnteohvahieemeshe (78) 19'1 idleodudingt dprefsiniree gasdintb shecfityreylemenis evith diquidh
gaseous cl eanflawgh F‘I‘@ﬁ@ﬁﬁhe" e of the(fibierwglisoal aforegsyreptufficient id eputerthmyas iepashithroughor
housing '(11; thewa sn‘Pde‘y fibres, € 2)s pgajnpt ﬂswreetur@@e ngunal gspoussieaning pressure”) then ¢ -
actuate the s'l’fé‘fal""q H'I"b'tq“%{PV éh’?f‘Eﬁﬁ? ‘:"QBS""‘M grelycto gaisp gasie F’Pﬁe""ﬁ\‘%‘s‘%w@s of

wi't hi n-'t he shif f'b'?ﬁ(‘ jned yhe fibre WaIIs

bel ow t h F"" g"g gyte 59

tﬁec’lvheue or 4169 gnr fvam ?F %'*hﬂw %'ﬁ“&gtg'&?%' W?g%egaﬁ L

cont rol’ means ’f°u lte"'“'"""é.ﬁa 3&5 ""’“"’% i £156n %8 %ﬁo.»

means (56, 75 4 gin (h wa gme. 3 ke i % el ﬁ”f’ &g}b
UG

(11; 40) on the g the shell or hou h%réﬁ&

¢l eani ng pressureuttgy(ﬁeﬁpga ng | ow of I iqui d through the she I of housi ng' B

(11, 48) in a rexeicutethé e8diiiNg WRE R (83148) BRCBAS lthdBresstie GAR Shd Rl beed -
outlet (17; 44) a6ingai®l 408 Hethe bl siBO\WF o CbRE ralks NRIciveBs! nbrital hasbdu® | cfbdding 14.
Afilter syst em aeesretbyrsippbig Difla ohlidudd towhi shibll or hGhsing €5 ; ¥0) vaighrha BBell (nlek Y151 Or
cl osing of f the #8) dariabairol ingans futbor bbing Adapiod toactusty sdichoware®ee dalvegméans (SBi5M 13 )
or claim 14, in w#hitcthemretum thel pressute withi6 thei shellpr bousiig ¢t 1i 40) e tre dhell Side bidbafiben -
the Tewd inlet (#8% tathd noimsl fleaning oressves by wstiming flaw\ohliauld thrigeghgthrestiell pnilassing
val ve nmeans conpfils®) i  myaese-disgafion whetaby saldane paf pembacemestos feerbetiet d17¢#4) eed
feed tenporaril ys*!"b°tf‘?'i@°"tt h?"‘f'!?cﬂmstthe(f&%‘)'"'etd 4‘?)n V\/m ch a furt her val ve (48)

is provided. to permt tengora |l ow fromt %3% as_well as. .
fromt % e YA fitter s¥sé°|é‘?ja°88ff"f‘ Je c{a d 3 wpatf I0¢jydes, ﬁ%\fﬁ%%gs (11) ngl‘?q]? e Iﬁﬂs flow:. -
Betrei eqsekr}sﬁg Filters e; st| 3G (vgvh asem 9y o
I nner hal b el nes r 5\{5'9"1;0?39 Eﬁm1 nmqu th ﬁg@é (1“% o:;,r:ns':t:

auf wei st , dfﬁ;

GM? €:| a §n§; mwhlcha
r ohr{ 6r mi 9€ Rt R}l @el Fow ry } fﬁg'?ee& %\

dam ang,erenf edl8s. 1 O rf6rm gen Ivante S odor Ge | uses we| st
wobei eine der genannten O f nungen al s Auf gabegut - Ei nl aB (15 43) zu dem -

Mante). ocmtentimgpiioned use (11; 40) dient und die K-i ‘ander e der

genannten O fnungen als ein Aufgabegut-AuslaO (17, 44) aus dam Mantel oder B

Gehl use 40 Verahfed kiym Aibreibérceibes Fiieks () danéisstiddne t plsse tohifaskls (1P Al eines
Cehi uss (1 bhriddigemdahteleioser @dhesesi(litt 80 abfvbistung HzwOdas ive erhee fftlmgnnahe dem
Auf gabegut - Binewl Eri¥le (d6S yohutiahigha riviehtefsgerioe Gefitiuses (1 1a BOY uhd)eineLdwaits Stfung) meheodes

Ver f ah- r enantiersn fEptiegdascremfoSuigan Mantslscagbr\@éhduses (11) 4QEianiiveistt wobeiéinredsr gananeibmer o

f I Ugs] gen SQEmesesi emAeiprErieh (1AL LY ndemeMastel aes dem Goféuge (1AM glanicund di
gut SE ol al 38 ze dengynazrem WAipgen alScRiF Arigabpgit-Au aﬂﬂ auaﬁernL'\meb?pea hiuse

genannten A nen %TE%Z‘: i ;%’%‘P: gﬁggé gnstdgnﬂq% g”fr‘g%%r "

(12), wodur g1 l;i
\Iév nde der Fas t:‘[]nﬂj od alis éjarl?gvﬁ 3i én Sus; Q eb Een Aﬁ %h smgte idls urn:@?'lr&elffl

iltrat oder Iggr Gefl us z#g 3
und b) ei ni gea,éj;;, aﬁg,gg&zgﬁlﬁe&gp,:% angsnater a an o o den
Poren der Fasergeif & genannten Ausga?ﬂb‘inklkdﬁ ﬂcﬁ@Wﬁﬁd’e%PFasMb@t ﬁHuﬁ:htntt. um
ni cht - zur ackgehsd aan@aerﬁeamheﬁ b8 Ptk 6dbr d@&g@&l’fnﬂ;@ Quiterial B2a! eddhpt aus

dam Mant el oderz@embdzaid use (11; 40) zusammen mt dem Rest des

Ausgangsnat er i @) sinigh gegrRBRRHAV geanntannAlisgangsmappaili2a ddaGh@en Poren Bér FREHEE2)

Ent f erssen der zuditighigidnalvbresre wobelsdis tnehtarickgeicltenSs [Hebtbibits, datie deh aufgadeg@nden
unfassen: 55 Ausla8 (17; #) abis déreiNaptel edenclemDaahdksg a1t Si0) rusanmeradt alemHBdst desune,
wahr end Fl Ussi dlwegatgsphateddls abgegehénweedonosddr das Cehl use (11; 40) strdnt,

wobei~ das geniinpariedifdhess kgjaigendésc Fntlgmpn dpmeunicReehdiendneFaststofie durgl iSchritter dﬁ(ﬂ'ﬁt

um das Gas zuolgedemsrefassey, durch die WAnde der Fasem (12) gegen den Dr uck
("den for mal en Akileten Pﬂ‘se P P@E‘Fsﬁ%!{’ qie [Fpseertiohtrfime: l’”é'ﬂ'@??‘ F'@F@'ﬂ LH““‘ﬂeqe“ Mantel

Mant el seit e dar’i’He"\PG? ) strdmt, wobei das genannte Druckgas "sich bel einem Druck befindet,
der ausreacht um das Gas zu veranlassen, durch die Wénde der Fasern (12) gegen den Druck
("den normalen Gas-Reinigungsdruck”) hindurchzutreten, der auf der Mantelseite dann vor-
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i‘ . "

EP. 0 289 523 B1 ! S . 11! 1 herrscht,

wi hrend die Fllssigkeit strént; B) dann, wahrend nman den Druckgasstromin

iy M YA kR sttty |11 1
Ausstr6mung der Fl U ssigkeit aus dem Mantel oder Gehause (171; 40)L bdot s

Ver m ndern des mhesgitadihendjdie Fissighéitsstrdmt er den normal en Gas- Rei ni gungsdruck- -

durch Abbre- cheR) dhen, whmect m@yden GrugkgassForaiisdigyRasprtHopiAvmByanirechtorbifieentydhl yse

(11; 40); und c) Emékanfdeb grantdissigetiOruelshiiben denunamalesy GastReinioangsdrgly W@M@Hﬁﬂck

durch W eder auf ndeiussigrurp) desEisglakeitiaus demyMentel adar Sphdysa (1 Ndfh ¢ oder das
Gehause {11; 40) Vermindern sk Meptelpsitiopr Rrugisguntey ger norgalen Spsr %ﬁ*ﬂﬂ?&%ﬁﬂmﬂhg‘ﬁ%e‘?ﬁ%
worin die Fasernc'?ﬂ‘I?P' graunodaclyssiokeit 2am Maprel\pder GRBHPR(W1 40t en des

Druckgases ei ne duneh da%nFas BhinibiR b K Wk WA Ginirfle s 0
i 6T e ol Al N e

zurackgehal t enen e auszus und vvor unte ei nem -

Druck ange e Woridih érpn ﬁ%s r iyl dle%d?ﬂ Hileopbss F%bﬂﬂ'ﬁﬁ 8 voPSne Binlollend®s 1 -
ts5 V\z A8 ckgSbs ﬁ\§ quﬁ%?ﬂ%g Jkoft | dBih | REC RasdHAHRRAR Noingdidhdt vl NI MBinde der - -
Feststoffe, OdGerh nzﬂaﬁ&efhgl’%%ndwéds‘%me a8 AuRiBkgBhal6hen Fostshse laGszByPUIB) Undvgin
Aul enw~nde dedas DARRIaB uktdrlainerlDrédk an@dlegt WiRd) dstefisraiti i Mifblastorsibiniga de/iPden et dend
der \Oberf | achwsmpm et Fgsefe (12K BladtisdhUne Bétiner) i Phneoldhe SFebtsthffe; aesini diesen HRabedo
der " Por en derzufkgahditer{ 3id), zg enremeberid die Autsaeiitis Ge Fagprr (12)lpespitem dachder 2@sreidt,
Ver f ahr en nacim Aers ideestand. ded Oberffiaisgpspaciung derdievptirtiiedictien| Rijeseddas , Filtrats innerhalb der
vor ber ei t endeferéBadar Fasere (Rufageilber. do( Byssieinuan gy Hvdslemn| egen des Gases unter
ei n%D uck unter dem Bl asenpunkt der W-nde der Fasern s 12), um j egliche

FI UsST gleei 8- aYesfaferrnarta Aespupinhpdos Arpervoly2; doedielfolganslen, vorbeypi reeiite gufpeigt; .

und Ausst r 6mund? cretingiighes o des ﬁiFP% H""SIC?H“’T"e‘P'é priar dﬂﬁ‘f Eﬁi‘%ﬂlﬁ oW ders )

MVant el . od pse@(ﬁ?) %e I!P eFIgf s gRo aﬁj
T e W ?A@ bt g %ﬁ%ﬁendg “adilhon
Bl asenpunkt derc iR E*Y a"ﬁg o ¥ (1T RHNE §F° W' " il S T
Ausst r orffl ng deﬁ&% thoHGh fegﬁtagd?%ﬁyﬁb degél @&?S%m (eéﬁ gsses und des

Auf gabegut Aus ngﬁé rau 959\ egutgg éﬂﬁéﬁ h GBE Rufgabegut-
gl ei chf6rnig d Be3C AR t-K&éla@é% V‘G‘r’n Chbm Eds bu ofRBSIRRYNE fin tiichen
i rgendei nem de Iﬁ%m, g G6h die PdsSrwdnde\WR bhtiweiéhel, Schri tte A) bis C) einmal oder __
mehr fachyJ. - w ederholt werden. 5. Verfahren nach irgendei nem der :

Anspr Uche T, bearten £ irgtnBeiseader iAhspiiRhie Dbis Gkiasia WfesSthitB ) by G) @ihmalcoder mehrfach
Fasern (12) nwederorwbidgst el | ung der Schritte A) bis C oder nach der '
| et zt-en W eder holung der Schritte A) bis C und dann der Druckentl astung
unf.aBt., . .umsei Yayelveh hah Sgeesinga sleatespdcie Poisch dde der-gehdit ey Diipkbeayfschieguagrder. - - - -
6" “Ver f @hr en Fraeh (12h ngsh (Fettigsiellungoder Achuitle AihE) ader rich dyieizianWigderholung 4 Lﬁ?@"t@er SR
Fasem (12) aulds Ghund damn der Drugkantiastupg, ppfaficuny Plegeﬁmlﬂsmemﬁw%ﬂﬂgp‘{ﬁsgé Fgspm
wird. 7. Verf@Rresntemeh Anspruch 6, worin di e Hohl raunstrénung. auf

| d V‘é d Ver f ah d h
R e R A Ay §n RGemigethopmoaser Fosor el ARbortys) ©
dadur ch "&usge‘f’"dh}”’?hrwdrdlf HogisaymAER a9 ARROHYHTaul i schen Druck auf der

Ei ns pei sun ?&'Iﬁ'g%?ﬁ?aéﬁﬁgs%ﬁ IPG (w]o?g dlgELﬁrgﬁmﬁ%ﬂ?%earu@me%d@%l eBngPﬁEq% nem der

vora-ngehen e, "WOT | dem n der

Schritte bve% &é LJ R rEfHﬁ ﬁén?% AHSHrERB 6 oalr 7 Qrorin/Bdr fodRteddr bﬂfe&bea.maaaﬁ a&gm
der vor q,gg)gh : n 5 ?gefu‘ﬁérvﬂlra r 8 malVEHo R hydl?éiﬁﬁch&aﬁru&emU&E‘En(si;&sunéfaélte
vor dem Begi n&rdggém Uung trockengel egt wird. 11. Verfahren nach

I rgendei nem der vorangehenden AnsprUche, worin das Filter (10) als

Quer st r 6rmung Stdrahre® Dach irgehdineeldr | volaagehwidetl Andntichd/ewdria ltilec Raseaiddhiriurgeyrd eleme m
der Anspr UcheBégirbider ScfiritteviX) bis IT) dam:erﬁblbgtmrdbm ei nem Sack- oder End-
Filtriersangsbetrieb betrieben wird, wobei keine Ausstr6nmung des

Auf gabemat @04 Wdrighrem tact drgerideinans 'dqrfvb@ng_bgenden Anspriiche, worin der Mantel oder das Geh3use (11;
40) vor dem Beginn der Gegenspiilung trockengelegt wird.

11.. Verfahren nach irgendeinem der vorangehenden Ansprliche, worin das Filter (10) als Querstromungsfil-
§6 ter betrieben wird.

12, Verfahren nach irgendeinem der Anspriiche 1 bis 10, worin das Filter in einem Sack- oder End-
Filtrierungsbetrieb betrieben wird, wobei keine Ausstrémung des Aufgabematerials und der Feststoffe
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EP 0 289 523 Bl % cl1l-|1 11111 aus-dem Mantel odor ..
Gehl use (11) wahrend der Sack-Filtrierung stattfindet. m\ ‘“‘
(10), mt: (a) einemrohrform gergpvprgeb2Ber Cehause (1‘L “ mmﬂ

(b). einer Anzahl von el astischen, porosen Hohlfasern (12) « nnerhal'b des
‘Mant el s odor Gehauses (11; 40), (C) ei ner ersten 6ffnung nahe dern onen
Ende des Moausebrs Neutelrodm&lsesﬁlﬂéhlendAﬁ)sacitﬂ)"eé'ﬂmﬂ?t"'M| ten O fnung nahe:
dem anderen Ende des Mantels oder Gehauses (11; 40), (e) el nem

Filtratadsl ﬁl%vg%)ﬂ?%ﬁm’f derMn tl\/laqrételehgdgbé%ause (11), der mit den - o
Hohi r aunen dd#) eframaehrormigen Mantel qoqr; dun e o
‘Mant el &i nl aB-&R)einef fAnzph W?’bﬁrﬁsﬂﬁ?@e"( sen Hohta3or (I’E?)r'ﬂ"gmglﬁ 'Y'W‘eeis)oder Glusos (11 S
Ausgangsmat el s aus a&lé)s ? & Fidls er genannten = -
ersten und Z\A@%:Eﬁrqe’?'?% %ﬁegé%réu ﬁgﬁ a"i:ant ﬁpﬁfg@ 3y, Zurn Mantel
odor “Gehause ¢ ﬁ,,rgg,y,g,merﬁgeﬁ. zur _
Au~ enoberflac( o jg??? "s'as aug;! ?JI;%C %éé‘ﬂtlﬁﬂer%{s&ﬁﬁlﬂel n Anteil des - -
genannfen Aug ﬁ@t ; ) -\?enﬁ‘{aiﬁrf&ntuﬁﬂ ﬁswfm@m ch?me.tg.asaasmsmsmumaa eobombt t,
um von. den Fapehc A ofhe Yol lgenbrinteh 3t sigRdiAd 2WateRSftungengHis 6hy Atifgabegut-

ver den und urg g ed aln ol oPGisHaaR ({1140) uhd A ILeRKkenaleg G@einen Anspangsmaier., :
und (ii) ein a@ngupmge gmfcgsaﬁtpeéehﬁ(m)m@e@mnnten Ausgangsmaterial an oder in

den Pogen der kagseBméildd) génahdiéikgstnbdnaterists dulch diWidediecFasern (12) hindurchtritt, um

ni cht- zur ac kgehad denrraserFomizsmal dieein Bitahodei Rermeat| eygezager zywerdengind um durch den
genannt en er st @mransladz(ng)intndurctodbpenshen zalwerden, mind\u f gabegut - Ausl aB (17; aus.
dern Mantel oddh eBehntalister Fasitofie i genasntomAusoangsatayss an et in daR Fofn ot Faso .
Ausgangsnat er i 412 zeficraghatiem wird rvpbei, d| htezpwgl;gehaltenen Feststoffe” durch die andere ger S
Mant ®taus| aB- Vemsnnies prﬁte@mcu 't‘{'@'""w's ﬂ%“*ﬂ%?ﬁﬁ“ét’%ﬂ?éﬂ 48 g%;ﬁ)enwer Cqurch -

den Mant el - augﬁea@sf @) zu mqqdr@}pe angsmaterials abge !
Gas- St euer ven‘ﬂl qaua,qr Mal‘@ﬁ'fsiﬂiqe’(tmcrﬁ‘ﬁ‘h(% ﬁ pyom dep,S{iAmyng durch don Mamel

Faser - Hohi r g 44) nach au SSLseLheash ddilg p;;emog,rgume o -

b ol Sei e “%t“ 9?% o *’E gyl T

ver.anl Zssen, 1% ﬁeJuFEh % 43 lésé%n(deﬁimcn%gﬁl en-.
%% rm &er #Esigkeitsstromung durch die

Gas-Rei ni gung ﬁ kG %3 Bfbutr

Fl ~ssi gkei t ssfL @ §€ér£rﬁ‘asééﬂrdlk&gj‘ua WIS dBi Biset Zhifshz U -

ver anl assen, Qmats umz@ru e@aea%st&mmn«ea@a hindurch- zutreten, um
zur Uckgehal t epegyds ?%rﬁlfeml hﬁmé 3566 - 48y ARNUMIGHren der. Srd{riupg @ésissgangsmaterials durch.”
Ventileinrich é,\%n(eﬁﬁ zum Urkehren der Str6nmung des

Ausgangsmat er (j)aét&:eﬂhm&hzundﬁﬁue% @ryckslinerhalb ges Mantels oder ehBises! &t nd0). t@hﬁ“‘ium o
Andern des Dr gézkaas iindie Hbirimeleingelelin wird, svobel elie gBeinaters Biguefmittel daay)eingorihiebtish das .
Gas in die Ho&rivwegiee ei ngel eitet wird, wobei die genannten St euermttel -
dazu ebsnge“ cht-etdie Mantaluslaf:Vantidiarich®ag (62 79; 45) zu bgiktigen, um den Druck innerhalb des

Mant el ausl an- VentMahtels pdercehing _&20) gubder Mantelsejts siag 'fals?'%%‘ﬁ’e Ubghdam.pe" q?gkgas

i nner hal b -des MarReisigungsdragk ‘1‘3@% @ehen per Fiik k%‘a?"aﬁfé’?g rflom) Manief gdejj Genause

Faser w-nde Ober dEm%GPrﬁhP@r{“@%Wﬁél'ﬁF@ﬂﬁ HATERYur ch Abbr echen der

Fi as\sfgkel tsstr6 ?{ﬂ aus dem 42) que%?gen u%den@):ckqmemlb%g MX&E\I:G'

inri
(17; 44) nach auBeh Q 8ra antelse te der FaserWiiide unter den normalen Gas-
Mant el ei nl aB- Vent ? ks scuiﬁ( ,,zg%ﬂse s dkgi%@trﬁn‘ﬁﬁi MENtdl Gler Gehtiu-
i nnerhal b des Ma 1#4?6‘, 15 gbhu@h'l f abgébroch&Wittl; 8bei QieCtohannten
Faser wande unter ger tnélrgiu Hig ¢ ﬁddﬁt S8 uHgsOmRéhe-VatiBlnfdhungl aB

die Flissigkeitsgid Qzl:zw?&n Mo R ldaOdh DRRR RiderhSIS désINantekjdeciashaises ¢n1; 40)

Mant el ei nl aB (154, &ﬁﬁht&é‘é-t@ dSIGESINRAE 8 dUi FioihalkHiiguajsBrugledusiantt amickzubrin-
Steuernmittel fer 3l FilsfigiQitdsEdmupl dercindan Mkinei giendasrGebduse (11; 40) in umgekehr-

St r 6mungs- Unkehr %HJ“@ wldabralafgridghméb wird, wodurch die gehBithte off;Otiaag nug derutgabeyen,
um dann den Dr uckgui-AuRB il ) des uidadié génsnnteciander&SFfhung @ der Bufgit@}llltﬁﬂaﬂ(ﬂ@r 43

Mant el sgi te der Kaserwande auf den normal en Rei ni gungsdruck dadurch

zur ~ckzubrin- gen, daB die Flilssigkeitsstrénung durch den Mantel odor das
Gehause ( 14 ;Filtb@ystorm nachydhwhuch 13e dasRpine Vertlpiniehtune r (71 B AsRRER 96° TAT=tH8MEr ch -
di e genannt eauteise O f nung nun der Auf gabe- gut-AuslaB (17; 44) wird und die

enannte andere O f nung nun der Aufgabegut-Ein]a :
\?VI rd. 655 15. Filtersystem nachg Anspruch 13 oder %nspru h 14, wor!n gne( glnt!e gi?r)un ?46) 2wischen dem

Aufgabegut-Emlal (43) und dem Aufgabegut-AusiaB (44) vorgesehen ist, worin die ManteleinlaB-
Ventileinrichtung ein Dreiwegeventil (42) aufweist, das vorgesehen ist, um das Aufgabegut zeitweise zur
dritten Offnung (46) zu lenken, und worin ein weiteres Ventil (48) vorgesehen ist, um die zeitweilige
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14 Fil tersystem nach Anspruch 13, das sine Vent| | ei nri cht un
Absperten des Filtratstrons aufweist. 55 15. Fil tersysﬂmu mh
13 .oder Anspruch 14, worin eine drigpeogdboay (46) zw

Auf gabegut - Ei nl aB (43) und dem Auf gabegut - Ausl aR (44) voi"ge%ehen |st worm

die Mantel'einlaB- Ventileinrichtung ein Dreiwegeventil (42) aufweist, das .

vorgesehen i s$trdmung dlglonfutgaltpayftiinial d43) snviesays dem Adgabputé-ﬁuﬁ‘Bf(MHgge(sta@n zu - _ |

l.enken;. 'und. worin ein weiteres Ventil (48) vorgesehen ist, umdie’ :
zeitweil'i g@"‘ﬂ'd'ca“ﬂsr 6rrung aus dem Auf gabegut - Ei nl al 3 (43) sowi e aus dem

Auf gabegut Au % estatten Revendl catlons 5 1 Pr oc6d6 &
utiliser®urd: fPeFe “_[G "s%’g%%’g y o n n ) L
E)E‘Qn 2r| olr P]EII(:eYveo r?a ? |e{r% é n e r§ EB% (g@@ [? nvelop:e'
w1 ikl ol m{“ b %%"égﬁz%.,: '5 a:%fsw |

| " envel appe o J-%c gé 40) ay ﬁx |e nt nl t o'isféﬁT%

d' entr6e de &ﬁin jaffe> qé‘pp rtSWﬂJéQBQ%m%b ét'aelss geek )le?s
desdits.orifi rendt 168 Blapdd@oisidtahi 2. de charge (17; 44) de I envel oppe ou S
boftier To () fkoduft® hme ndkdb lof sEERURION MRdeOdind Pehdiopdd bl béttier (111 40) ) reRtiarte

event uel | enment cHiigé (15143) & AWgd llddftd Eargh 4613 1aBlrdae SilidrheDdbs ifibrb£ (1 2RI sditd quePar :
rapport 4 |' entr @ utkecatains gerti4 43 )Jaditd crargh ratddet lbcpaidls aésaigs ((2)4pour e giranedde

conprenant. | es Gtaypds oowxtarpsdaitibres\soug foyme dd filicatl ou peemém@t char ge en suspensi on
| i qui de dans | ' efbyeheogepaineopartisalesl eqtidgside; ladit® Fhapgmrsoit ratenus e od darsliee pg®s dabHhbres3) -
et. di-ri ger .| adi t €2k lirsraglisloy @prs rekenuss éfarft fvasudsxdeciipnvetbppe P befiss ((1120) me laseyrtioerle

que: \;5 ' lﬂ (Wn@)@mm‘eﬁe%&ﬂ'!q qhardes ot adi t e char ge traverse |es

par oIS des fi bridginine péiseiguenmnt rer aatioyage I eolierrglone paisleg Bidess caRiSHERY | br o

sous forne de fi (A fnipduise up gz ious F’“’@P“f’ '?frﬂé"’%“@'ief H?Snf !sé“’%lg'é"qé'UP Pheleq o

| adi t e charge soHT"sr' V@'PRP§ oy bphigy ,,T“ fizagte p°:' o
sol i des non ret efl aﬁ%ﬁéﬁ? ngF‘d% °Btfﬂ { 288 o et R
sortleclg charge;)ﬁ'sget euse %m erﬁ)lu;%ﬁnearsu §ve
6l i'm ner peri-odi Y

&
consistant a: (A}, g.greﬂ%, ﬁ.th?l'&%El §or% éesiiq‘ﬂ Q'?‘§nv ﬁpeodt!uv 16, ﬁse
fi-bres tandi s qugndbderlid SHds ﬁd§cﬂ@ aaﬂ%e so&rh\é (5Ye43fn 84! ndtBYgb Bize s“aornﬂg)

?{3 mf"gj b,

| edit gaz sous ps.emrr&ﬁpaem&me&ehtrbﬁuam&slﬁ.u.eaaa%sl nu,éi&yas Bu B&Mer 1gRper e gaz. ...

a traverger |es panhévesr 6RGteld RpRssibnldd nettoyags §4x0ike MR endstitiiesaht 1GBoufemert de
pr-ession de nettwﬁgaa@a'ém&ﬁoemnmbﬂﬁ)muhséregnasal ors du c8te envel oppe
avedd' ecoul enent de | i qui de; 26 (B) puis, tout en nmintenant

| 'ecoul eneat Recégé Belero s rependisation 11, danssieduet les oS tsumtas dioss fmitomeusaLgmeatter
| a pression dintre@ictionedunge epp reasiond ors inuisle deus|peesgioreest intyedult arriest uwertpe demfiteass e -

nornal e 3en i retd&eversepesrrards' dee GerpettBrrourséimingmpar iuage iay iiole ceftaing desrsplides patesupel

bol tter (11: 'eqsel InbeRz Uy PreasionT eSiSRONIAVE R BY dresFioreladippsé sfisartes eyt Sl

| a pression é" Latiing ‘grérpﬁﬁﬁ do% paroi, tesy oyt tp°1'“" loger teysept sohdes

ent wt de i ‘gtalinﬁ géveb{?s PaToisi qgﬂerneg_ fes s (1@} ot gui est suffisante

reven| r ensuif SIg Fgﬁ?“'ﬁg QY O35, %pya te@ﬂ%ﬂ@@“‘fiﬂ' Hﬁl'ae""é?? Ry Ay Weal 3y
' ecoul éfent 'd8 '"IB'I'r 7 BEe = Avel oppe ou bof t er (11 40) en sens

| ver se. 23 FBOSEH%0BE! £ RovbidadhC N YR ! bRcidatior 3‘3 fidfha ne"ssétgﬂegrﬁémﬁw%

des fibres mGhohotguses et, avant Intro z sous pression, un

l'iqui de sous prgsspigide ﬁﬁialedn&{t btuné)ﬁréssloﬁr%féﬂb{)(@m pbi rﬁ’ée B8 ade fRFdRSdes Rbres (12)€1
traversgsl es p@waﬁ.é@l%éah&r 86t igdide deRQlVerttbd 45s A6ks,PAr | avage au noi ns
certains des sqﬁ)luda@mb@newasmeﬁtddaﬁﬁgd SEtaH bt 1l66ouBAENI YR Yhiar§ly RETH BRYeREEL Mentrée
appl i qué a une dpkrfige R sgiib de Shargsldb Tervabipd op Bbitier @it} 4her 61 asti quenment au
Noi NS cert ai ns (¢ esgnBater peedondirgat su dbasusidu poittsie (bliB)dep patsis delib@e(12), eus | ea
sol i des r et enugd)aéaisir téesulgnaentds etargp @otrant ét\récouldent ia lclidrge sorént pmasradeientdelsioe s
(12) et squi eatchagd Bi Raswtie rochargeaionic p@mblire a6 Jas tda rfehappdr' dec weanidaersertsibidmenja z
de la tension goifsend 3 tivels|les R#@'SIdanM%Pse continue du filtrat a 40
I-*int~rieur des pores des fibres éﬁz . ProcMi6 selon la revendication 1 =~
ou | a revefdiRreaépd selon 'y aueleangye -le&'d'eqﬂa'ﬁek an}. edansylepusl fes<Stapen Nt 67 tsont:

(a) appl i quer’é'i’qiﬁefP'éﬂ‘?é’rPéﬁP“’P@'sgaz a une pr ESSI on inférieure au point de

bul l e dé8 es fj bres ere a | acer tou
d?f‘éf’% 8 ""I"ﬁ‘t ‘i°"‘ Bidfé 2
e b 4 gé%?fg,f S e e

Ia sortle de c arge nveloppe ou



L)

(c) augrrenter la pression du gaz au dessus -du point de bBulTe des parois des

filbres (12), et (d) retablir N dcoul ement de charge ent u“\ﬂm‘mm;ent
de: charge sortant en ouvrant |’ entgpcngasm1 chargnmmm

charge pour permettre au gaz de s' dchapper de naniere semsibl émeft Gniforne .~

& travers |les parois-des fibres. 4. Proced4 selon |'une quel conque des

revendi cabi dinepédé sel®, lagravenditation) &l ddne deelalftage @A)mise §@p Peession depliveseti2uest ou ..
pl usi eurs f dicepmplistamgiis que Gécgglormertt dans les guvertoredst leyée des revendications 1 a

4, qui conprend |'6tape consistant a mettre sous pression les fibres (

apres |’ a&hé’\v@ﬁ%%ebaé%ma"a'seée" BAfensleque) Mépeylemgntadeng lgs ervprires ast hiegyd do t'%?rezjes |

6t apes: 5(A) a’“ , pU| S A rel acher Ia pl’eSSI on pour retirer le gaz pi 69e des -

ation es fi
scou

icatuo

pores des Bl '
1o ‘H'B'c Y% %Ye'?dé éﬁ'ﬁ 83t7 aue s°1’s 'H? B de..
151114 1°b Sl e gl g e gsn s o

une Bessu:rn hg

U
m se 'sous p S on acC CF I'S que

dans | ¢ tures est bloqu6. 7. Proc ~d6 saI on |la revendi cation 6 dans

| oquel f §.C %o@&@a&‘on YHERSqubiEchqH YR rré\)dﬁcﬁ'c%tld?@ Brépéogﬂysﬁ a4l 14588 iR loBv rures ?es fﬂ‘é’f, S€.

8.. ProcMi6 Bt ARhinkes HiEnt ULBMABRGHSt & 6§ét£ﬂ%¥?? digations 6 ou 7, eque
|* 4t ape de .m se sous pression des fibres 2

d' une pr essiFRstedRy ShioAUluhé] Yebiddhtus &e retbrditRithe bisostiotess dbrishedqus! Ifemvdloppel Bu Bottier

Pr ocd4 isal oni1; 40) e deHingb @@ADiE eontescsmrendivags & ease-piuiebdent es, dans | oquel

' es ouvertures des fibres sont drain~es avant |e comencenent des 6tapes
(A) a (O 11. Foocédd setondtines quelzandus Wpe regendications)précédarses; dans retualdé filve1 $10) est utilisé
prdc~ dent es sogderme|de fijkre B churamralsmmae ou bo tler t5 (11; 40) est drain6e
avan{ | e conmencenent du | avage & contre-courant. 11. Procdd6 sol on |une
quel %o’ﬁqu&’ Peoségéosalon diupe ayalneraup rdee arvendications dntd. dang equel la fiftre| est @,ﬂh& S g8t
Utilis6 soudnoderdeefiation jent guldersas ciers Srouemants gasias ofe la1 chargepptodes el

quel conque d'é'g’e'P%R?(-?HGP%%{tq12)%%’3&91@"“9&%{@ VUEREF le filtre est utilisé
dans un np, }9 trat on en cuI de sac sans 6coul enent sortant de la
chargefet % é'(a'%ij%'caj %m Ve "§ ou boltter (11) au cours de la
filtrafion en X .
(a) une envel &“ tler"e? ;{?e % %’l’é"ﬁ‘ﬁ’? ({2? g mt%ﬁéerpgrirﬁr‘%%?pf)gﬁlf boncf 4

fibres: creuse&)mp,srsfu.sea.f.@a%atcénﬂysﬁeJx&aa.té%elvedvaspp@oeusméd%11mnvel oppe ou
bol t1 1 (1 1; (afth sechrloritd st #Faued bl dlrloile ob bl (PRG0N 1 6 de

' envekpppe O(b) B doktRIde (fikebi. (16) o I'eﬁ\‘ébopbbrbu%ﬁi 13}%? domAfRnidl A6EBE ofverturdd el € i R

ext rdmit6 de hprey\y®) oppe ou boltter (11; e) une sortie de
filtgat (16) dedsscdspbitppamay vakies Id&htr{el&)nvqbupeqeanmn 6Ll nt@UE@ Une Scharge en
ouvertures desuspensioe Squdblar I'inf Jesdite Prethiies (90 Sacbad @ifiéesrsodeniormeadientée dé eatgo~(€5;
d'-.-._e-n.vel oppe ( 63;de4djveipmparouibnltierditii H0)@t pove didgen iagite charge v p BIseifaon extorgridas diboar

|+ un--desdi t s (JBkdeisorte @ue: second orifices sous fornme d' entrde de chargee (15

43)- de | Penvel ofjee earaineparfiecde igdita chargp)trayarsedes naroii des fikses (121apyr Stre priralpée dass s
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40) tandis que le gaz est introduit dans les ouvertures, lesdits dISpOSItIfS de commande étant congus.
soit
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ou bottler (11; 40) en sens inverse de sorte que ledit premer orifice-
deviont nmmintenant |a sortie de charge (17, 44) et quo ledit second orifice
devi ont #mi ntenant |'entree de charge (15;. 43). 14. Systene de filtre
selon la revendication 13, qui conprend un dispositif formant vanne (71)
pour * K> 16 interronpre | ' Mcoul enent de filtrat. 15. Systbme de
filtre selon la revendication 13 ou |la revendication 14, dans |equel un
troisibng orifice (46) est pr6vu en position internbdiaire entre |'entree

de charge (43) et la sortie de charge (44), dans lequel les dispositifs -~
forrmant vannes d' entree d' envel oppe conprennent une vanne trois voies (42) .-

qui est 20 pr~vue pour diriger tenporairenent |a charge vers |

troisibme orifice (46), et dans |equel une autre vanne (48) est prdvue pour . ..

pernettr@ un ecoul enent sortant tenporaire depuis |'entree de charge (43) .
aln5|_qup depuys | a sortie de charge (44). 25 30 35 40 45 50 65 27
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