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Chapterseven Liquid Filtration 7.I, INTRODUCTION The separation of solidsfrom a suspension in a tiquid by meansof a porousmediurnor screenwhich retainsthe solidsand aliowsthe liquid to passis tcrmedfilhation. ln general, tle pores of ihe medium are larger than the palticles which are to be iemoved, and thc filtcr works cflicicntly only aller an initial deposit has been trapped in fhe medium. ln fte labontory, filtration is oiler canied out using a folnl of Buc}ner funnel,and thc liquid is suckcdtbroughtbc thin laycr of parliclcsusing a sourceof vacLrum. In cven simplercasesthe suspension is porred into a conicalfLrnncllitted widr a fiiter paper.In the industdalcquivalcnt,dimcultiesarc encountercd in the mcchanical handlingof much larger quantitiesof suspension and solids.A thickcr layer of solids has to form and, in order to achievea high rate of passaseof liquid throush the solids, higherpressures arc nceded,and a far grcaterareahasto bc providcd.A rypicalfilt|ation operationis illustratediD Figure7.1, which showsthe filter medium,iD this casea cloth, iis support and the layer of solids, or lilter cakc, which has already formed. Volumes of the suspensionsto be handled vary fron the extemely large quantitics involved in water purification and ore handling in ihe mining industry to rclativciy small quantities,as in thc fu1echemical industry where the variery of solids is considerable.h most industrial applications it is the solids thai are required aM their physical size and properties are of paramount importancc. Thus, the main factors to be consideredwhen selectingequipmentand opemtingconditionsarei (a) The propertiesofthe fluid, particularly its viscosily, density andcolrosive Fope ies. (b) The natureof thc solid its padiclesizeand shape,sizedistribution,and packing characteristics. (c) The concentration of solidsin suspcnsion. (d) The quantity of material to be hardled, and its value. (e) whetherihe valuableproductis the so1id,the flujd, or both. (0 Whetherit is n€cessary to washthe filteredsolids. (g) Wherher verJ slisht contaminationcausedby contact of the suspensionor filtrate with the various componentsof the equipmentis detimental to the product. (h) Wlether the feedliquor may be heated. (i) whether any form of pretreaimenrmight be he1ptul. Filtration is essentially a mechanical operation and is less demanding in cncrgy ihan evaporation or dryingwherethe high latentheatofihe liquid,which is usuallywater,has to be provided.In the rypicalop€rationshownin Figure7.1,the cakegraduallybuildsup
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Slurry



,1, lisure 7 L Pimiple ofnlhdon



on the medilun and the resistarceto flow progressivelyincreases.Dudng ihe initial period offlow, particles are depositedin lhe sudacelayers of the cloth to form the true filtering medium. This initial deposii may be formcd from a specialinitial flow of precoatmaterial which is discussedlater. The most important factors on which the rate of filtation ihen depeMswill be: (a) (b) (c) (d) (e)



The drop in pressurefrom the feed to the far side of thc filter medium. The area of the filtering surfacc. The viscosity of tle filtraie. The resistanceof the 6lter cake. The resistanceof the fiIter medium and hitial layers of cakc.



lwo basrcry?e5ol filrmrtonproce.se(na) be idenlifico.altbougbrbereare caseswbere the two E/pes appearto merye. ln the first, frequently refened to as cakefhrution, the particlesfrom the suspension,which usually has a high proporrior of solids, me deposited on the swface of a porous septumwhich should ideally ofler only a small resistanceto itow. As the solids build up on the septum, the iniiial laycrs folm the effective 6lter medium, preventiry thc particles ftom embedding themselves ir the filtef cloth, and ensuringthat a particle-free filtrate is obtained ln the seco t)?e offilhatlon, depth or deep-bedfltratior, the pariicles penehateinto the pores of the filter medium, where impacts between the particles and the surface of the medium are largely responsiblefor their removal and retention. This configuration is comnonly used for the rcmoval of fine particles ilom very dilute suspensions,where the recovery of the paiticles is not of primary importance.T)?ical exampleshere include air and water filtation. The filter bed gradually becomesclogged with particles, and ils resistanceto flow eventually reachesan unacceptablyhigh level. For continued operatio& it is th€refore necessaryto remove the accumulatedsolids, and it is importart that this can be feadily achiev€d.For this reason,the filter conrmonly consistsof a bed of particulate solids, such as sand, which can be cleanedby back-flushing,often accompaniedby
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fluidisafiol ln this chapter,the emphasisis on cake filhation although deep-bedfiltration, which hasbeendiscussed in detailby IvES(r.':) is considered in the sectionor bedfilters. There are two pdDcipal modcs under which decp bed filtmtion may be caded out. Irr he tust, dead-e d fltratian ||hich is illustated in Figure 7.1, the slunl is filtered in such a way that it is fed perpendicularlyto the fi1ter medium and there is littl€ flow parallel to the surface of the medium. ln the second,iermed .r'oss-Jla, Jiltration which is discussed in Section7.3.5.andwhich is usedparticularlyfor very dilute suspensions, the slurry is contiruously recirculatedso that it flows essentiallyacrossthe surfaceof the filter medium at a rate conslderablyin exccssof thc frowratc through the 6lter cake.



7.2.FILTR,{TIONTHEORY 7.2.1.IntrodLlction Equationsaregiven in Chapter4 for the calculationofthe Iate offlow ofa fluid through a bed of granular material, and ihcsc arc nolv applicd to thc flow of filtrate through a filter cake.Somedifferencesin gcncralbehaviourmay bc cxpcctcd.however,because the casesso far consideredrelate to unifom fixed beds, whereasin filtration the bed is steadily growiry in thickness. Thus, if tle filtration pressureis constant, the mte of flow progressively dimjnisheswhcrcas.if the flowratcis to bc maintainedconstant,the pressuremust be $adually increased. The mecha cal details of the equipment, particularly of the flow channel and ihe supporl for the medium, innuencethe way th€ cake is built up and the easewith which it may be removed. A uniform structure is v€ry desirablefor good washing and cakes formedfrom paficles ofvery mixedsizesandshapespresentspecialproblems.Although iilter cakesarc codplex in their structurc and camot fiuly be regardedas composedof rigid ron-deformable pafiicies, the method of relating the flow parametercdevelopedin Chapter4 is useful in describingthe flow within the filier cakc.Thc generalthcory of 'r. filtrarion ard iLsimpodance in designhasbeenco'r.ide_ed bi S. | ll ma) be nolcd that there are nvo quite diferent methodsof operatinga batch filter. lf thc prcssurois kept constantthen the rate of flow progressively diminishcs,whercasif the flownte is kept constantthenthe pressurcmustbe graduallyincrcascd. Bccauscthc particlesformingthe cake are small and the flow through the bed is s1ow,streamline conditions are almost invariably obtained,and, at any instant, the flowrate ofthe filtrate may be representedby the followins forrnula I



e1



aP



(7.r)



wherey is the volumeoffilirate which haspassedin time r, ?4is the totalcrcss-sectional areaofthe filter cake, r. is the superficial velocity of the filtrate, I is lhe cake thickness, S is the specificsurfaceofthe palticies,e is the voidage,p is the viscosiryofthe filtrate, and AP is the appliedpressuredifference. ln deriving this equation ii is assumedthat the cake is uniform and that the voidage is constantthoughout. ln the d€positionof a filter cakethis is unljkcly to be the case and the voidage, e will dependon the nature of thc support, including its geometry and
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surfacesfucture, and on the rate ofdeposition. The idtial stagesin the fomation of the cake are therefore of special importancefor the ibllowing reaions: (a) For any filtration pressure,the rate offlow is greatestat the begiDningofthe plocess since the resistanceis then a minimum. (b) High initial ratesoffilrration may rcsu1tin pluggtngof the poresofrhe filter cloth and causea very high resistance to flow. (c) The orientation of the particle in the inirial layers may appreciably influerce the sfucture of ihe whoie fitrer cake. l-ilrercakcsmaybe dividcdLflorwoclds.cs incompressible cales.Itrdcompre.sible cakes,In the caseofan incompressible cakc,the resistance ro flow of a givenvolumeof calr jr norippreciably aflecred ejrherby he pre.sure d Fcrence a"ros,L]i cakeor b] rhe mreotdeposirion ol md'er;dt. On rbeorhcjhcnd.$irh a compre\sible cake,incre"sc of the pressuredifference or of the rate of flow causesthe formation of a densercake with a higherresistance. For incompressible cakese in equation7_l may be takenas constant andth€.quantiry €3lI5(1 - r)2S21is thena propertyofrhe particle;formingthe cakeand should be constantfor a given material.



ldv Adt



Thus:



't



rpl 5(1 - €)'zS'?



(7.2) (7.3)



It may be noted thai, when therc is a hydrostatic pressurecomponent such as with a horizontalfilter sudace,this shouldbe ircludedir the calculatio;of _Ap. Equation7.2 is the basicfiltrationequationandr is termedthe specificrcsistance which . rs secnro depcndon-e_aDd S. lof incomo-essib,e cales.r is takcna5con5t t. a,lhough rt depctrds on -aleof depo.iLion. lbe nanfe of thc panic'er,snd on rbe lotce.benre;n the particles. r has the dimensionsof L : and the units m-2 in the Sl system.



7.2.2.Relation betweentlricknessofcake and volume of ltrate In equation7.2, the variablesI and y arc connected,and the relatior betweenthem may be obtainedby making a material balancebetwcenthe solids in both the slurry and th€ cake as foliows. Massof soiidsin filter cak€: (t - e),41p",wherepI is ihe densi, of the solids Massofliquid retaircdin the filrer cake= rAlp, wherep is the dinsity ofthe fitrrate. If "/ is the massfractionof solidsin the originalsuspension thenl



t_aa,,:yl:!!)!! or:
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1_J e)Alp": JVp + AeJIp A1(1- t)(I - e)ps- Jepl



('7.4)
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Ip"O-e)(r-J)-epJlAI



and:



t



Il D is the volulne of cake depositedby unit volume of filtrate ther



lA V
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uv
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(7.6)



alld iom equahon7.5:



(r-t)(1-e)p"-Jfp



\.



(1.7)



Substituting for , in equatiotr7.2:



I dv _ (-aP) A A d! rp l)v dv



A'z(-^P)



dt



TLLL,V



(7.8)



Equation 7.8 may be regaxdedas the basic rclatioll between - AP, y, alrd l. Two important twes of operationare: (i) \'r'herethe Fessure diffeleDceis maintained constant alld fi wherc the mte offiltation is rnaintaircd constatrt. For afltration at constantrate



dvv so that:
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(7.9\ (7.10)



and -AP is directlyproportionalto V. For afltration at constantyessuredffercnce v2 _ AZ(-LP)i rtt1) 2 t
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f|t u



2Ar(_LP),



(7.11)
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Thus for a constant pressurefiltration, there is a linear rclatiotr between V' and , or benreent/Y and V. Filtration at cofftant pressrre is morc ftequendy adopted in pmctic€, although the Fessure diference is nomally gadualy built up to its ultimate value. ff this takes a time tr duing which a volume yl of filtrate passes,thetr integatiotr of equation7.12 gives: I . ^ Azt-LPl -(v._vi):Llt 2 r&u



tt)
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('7.14)



Thus,therewhereis a linearrelatlor berweenlz, and r and between(t _ ^)/(V _ Vt) and (y vr), where (r - rr) reFesents rhe time of ihe constantprc""*e ntt otion aoa (y - Vr) the co[espondingvolumeof filtrateobtained. Ruru et al(a- 7)have mademcasurementson the flow in a filtcr cakeandhave concluded t that the resistanceis somewhatgreaterthan ihat hdicated by equation 7. I . It was assuned that pmt of the pore spaceis fendered inefective for the florv of filtrate becauseof the adsorption of ions on the surface of the paricles. This is not born€ out by cRAcE(s)or by HoFFrNcand LocKrARr(e)who determied the relation betweenflowrate and oressure ditrercnce. borf b) mean\of perneabrli$Lest.on a fi\ed bedaro by 6lmrionre.r.us.rg suspensionsof quartz and diatomaceousearth, Typical values of thc specific resistancer of filier cakes, taken from the wo* ol CArtIraN(]o), aregiven in Table7.1.In the absence of detailsofthe physicalpropertiesof the particles and of the conditions under which they had been formed, these vilues are approximatealthough they do provide an indication of the orders of masniruale. Tabh ?.1.



TypicalValuesof SpecificResislhce,r(roi
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cllciu'n cmbonare(pHilnated)



Celadnousmagnesiunbydroxide Celatinou aluninium nydroxide Gelatinous feric lydroxidc



780 lt0 170 274 780 210 780 274 ?80 27Q 780 214 780 210 780 270 650
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7.2.3.Flow ofliquid through the cloth Expcrimental wo* on the flow of the liquid under streamline conditjons(r0)has shown that the flowrate is directly proportional to the pressuredifference. It is the rcsistanceof the cloth plus inltial layers of deposited particles that is important since the latter, not only form the true medirm, but also tend to block the pores ofthe cloth thus increasins
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its resistarce. Cloths Inay have to be discaded becauseof high rcsistancewell before they are mechanically wom. No true analysis of ihe buildup of rcsistance is possible becausethe resistancewill dependon the way in which the pressureis developed and small vanaiions itr suppot geometrycan have an important iniuence. lt is thereforeusual to combine the resistanceof the cloth with that of ihe fint few layers of parhcles and supposethat this correspondsto a thicknessZ of cake as depositedat a later stage.The resistanceto flow though the cake aad cloth conbined is now considered.



7.2.4. Flow of ltrate through the cloth and cake combined Ifthe filter cloth and the hitial layers of cake are togetherequivaleni to a thickrcss a of cake as depositedai a later stagein the Focess, and if -AP is the pressuredrcp aqoss the cake and cloth combiDed,then:
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whichmaybe comparedwith equation7.2. Thus:
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This equationInay be integratedbetweenthe limits, : 0, V : 0 and t : tr, v = q for constantrate fi lfation, and t : t1, V : V1 and t : t, V = V for a subsequentconst nt pressurefiltration. For the period of coirsldrt rdtefltrationl
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For a subsequentcorrldr?tpressurefltration: | . LA -'V'- Y'l + -(V 2rfpu
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yr) and y_yr, as shown in Thus there is a linear relation berween(r-rr)/(y Figurc?.2, and the slope is propodionatto thc speciflcrcsistance,as in the caseof the flow of the filtrate ttuough the filter cake alone given by cquarion 7.14, although the lhe does not now go through the odgin.
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V,U (cn3) Figure7.2.



A typicatfill.arioncune



The interccpt on the Q ti)/g - V) a\is shoutd enablc l,, rhe equivatent thickness of the cloth, to be calculated although reproducible results are not obtained because this resistanceis ffitically dependenton lhe exact mannerin which rhe operationis corlmenced. The time at which measxrementof y and I is commenceddoes not aflect the slope olthe curve, only the intcrcept. It may be noted that a linear relation between / and yi is no longerobtainedwhenthe cloth resistance is aDDreciable. 7.2.5.Compressible Filter cakes Nearly all iilter cakes arc comFessible to at least some extent althouqh in manv cases rl-edegreeol compres.ibiliiy ir so.nalt loat the cakendy. tof prac;cdlpu?oses.be regardedas incompressible.The evidencefor compressibilit is that the specific resistancc is a firnction ofthc pressurediflerenceacrossthe cakc.Compressibiliy miy be a reversible or an irreversible process.Mosi filter cakesare inelastic and the greaterresistanceoffered ro flo$ ar h,ghores.ure differences is cauredby rhcmorecompacr pact LE9AP
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Rotarydrum tilters B€causeof it's.versatilityand simpliciry, one ofthe most widely usedvacuum filters is the rotary drumflter and,a frIter of this type was patentedin Englandin 1872 by Wi i; an; JamesHart. The basic design varies wirh alifferentmamrfaciren, alttrough"e""";i;i; drum t)e vacuum filters may be divided inro two categoriesi (a) Those where vacuum is createdwithin comparLnentsformed on the periphery of the drum, and (b) Those where vacurun is applied to the whole of the interior of rhe drum. The most frequertly usedcotrtinuousdrum t},?efilters fall into the fi$t category_ These give maximlm versatility, Iow cost per unit area,and atso attow a wide variition ofthe respectivelime periods devotedto filtration, washing and drying. Essendally. a mutti-con,panmenr drum l)?e vrcuJn, filler consisLs of a drum roulins , aDoula bonzontaldxjs.anangedso ibatrhedrun i. pdrtiauysubmerged in the roueh inti which rhemateridlro be 6tleredrs ted.The pefipberyof rb;drum is ;i\ ioed in,o .o'Inpu.r_ meol\.eacbot$hich is pro\ided$.rh a nrmberofdrain lines.Thesepas. rhrousi rbe iEsideofrhe drumandrerminate ar a ring ofpons co\ eredb) a roraryvat\e. rhrouah$ hich vacurm ts applied.The surfaceof the dflm is co\ered$ ith a frlrerfabric, and 6e drum is arrangedto-rotareat tow speed,usua y in rhe range0.0016_0.004 Hz (-0.r_O.Z:rpmJ o. up to 0.05 Hz (3 rym) fof very fice filterins mareriats. As.rbedrum roralec.eacbcompannenturdergoestbe .amecyctcofopcrations a-odrhe , dumtion of each of theseis determinedby tire drum speed,the submergence of&e drum ancl the anangementof the valve. The nomal cycle of operationsco;sists of filtration, drying and discharge.It is also possible, however, to introduce other operations into the basic cycle, including: (a) Separationof initial dirty filfate _ which may be an aalvanrage if a rclatively open filter fabric is used. (b) Washiry of the filter cake. (c) Mechanical dewateringof the filrcr cakv. (d) Cloth cl€anins. Figure 7.18a shows a tlpical tayout of a rcrary alrum insralation and Figure 7.18b . shows the sequenceof cake formation, washing and dewatering. A lu.g" .o:ary d*; vacuum fllter is showr in Figure 7.19. ln order to achieve consistent perfonnance ol a continuous filter, it is necessarvto maintain the filter medium in a ctean condirion. Wirh a drum typ"' r€quires the complete and continuousrcmoval of the filter cake iom ";;';i;'thi" the rl.,r- ,u.f";;andthe operathg condirionsare ofter influencedby the needto form a fuily di."Id;i; cake.Again. in orderto achjevebrghcapaciryandgood clle uajhina analor arvine.it is veryofiendfsirable lo operale \ irh\eryrhiocates.theretore. rbecaike dis"f,*S.;i.; or most drurn O?e vacuum filteft must b€ aranged so as to ensue the complete and conluruoLrs removaloferrremel)thin filtercakes.The mosteffecri\ewar of acbievirs rhisi. derermined ro a targce\renrby r,repbys;cat namreofrhe.otia, U.ion1*al"a-'
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Figurc7.19.



Rolaryvacuun dnm ilrer Ned in a zinc leachingolemrion



The various discharyesystemsthat are suitable for drum type filters include the stuing _. discharyetechnique which is effective for an extemely wide mnge of materials. Essenl tiaily tJrisior olvesformirg rbe filter cakeon aDopenrypeof conveyorwbich is in contacr withthe filter medium in the filtration, washingand drying zones.Consequently,ihe solids which are trappedby the fitt€r medium form a cake on top of the .,open' conveyo.. nrothe.discharye point ol1 the dnrm the conveyot transportsthe filtei cake to a dischaxge roll. at whjch poinLthe cakeis djslodged.Tbe cotr\elor thetrpassestlrouei an alsl;s meclFnismaodover a rerumrolt $hich guidesir backinto conraowit rfrenfrerOrinr ai the conmencementof the cycle andjust abovethe level of feed liquor in the filter tough. string discbargesyslem.rhe conveyorconsjsrsot a numberof endJess stri_ois ,ln,rhe wtrcb are spacedat a pirch of approximatety12 mm over rle width of rhe 6lter drum. t be stnngspacingma). howerer.be in ge range6 _25 mm depetrding on (bemecbanical propertiesof the solids. The advantagesof the string dischargesystemare: (a) Thin and sticky fifter cakesdowr to about 1.5 rfin of materials such as clay may be effectiv€ly discharged. (b) The filter cloth is alrnost lree ofmechanical wear and tear so rhat thir and alelicate cloths rnay be used, and these cmr be selectedalmost solely for their filtration p]opefies. Such cloths arc usually less prcne ro plugging than the stronger atral thicker cloths requied for other discharEesystems. rc) The cloth can be adachedro rle drum in a simple mannerso rhal Etringand subsequetrtrcplaceme can be carried our quickly. Normatly, the cloth is liselv



Liquid titrrarion 266 wrappedaroundthe drum and it is securedto the drun at the edgesand,once across the drum, at the overlap, by a siDlple caulking system.The use of wire winding, clampingbals, and the neccssityof securhg the cloth at evcry panel which is essentialwith other dischargesystcms,is avoided. (d) The use of compressed air, to loosencakeftom the drum surface,is avoidedand consequently thereis no possibilityof blowingback into tlc filter cakemoisture which haspreviouslybccnremovedundervacuxm.This is a possibilitywith knife Ji.ch-rgefrlter.ote-arFg \\ir! b oq-orck. (e) If required,ihe path olfte dischargestringscanbe alteredso that the filter cake is conveyed by the strings to a convenienrpolnt lor feeding a continuous dryerextud€r, or odrerprcccssingequipment. A rypicalstringdischargemechanisnis shownin Figure7-20.



tr:'j



Figurr I20.



Stringdlscharge nechannnron a lilter handllnesilicagel



The knife dischargesystem incorporatesa kdfe which is aranged so that the surface ofthe drumrunson or ncarto thc knife edge.The cakeis dislodgedf'romthe cloth eirher by its own weight, with fiick and healy cakes,or by applyingcompressed air to the undersideofthe filier cloih.Thc blow-backair caneitherbe adnriltcdat low pressure for a longperiod,or at high pressurcandiDstantaneously by meansofa mcchanical"blow-ofT tinlei'. With suitablesolidsi1 is possibleto operatewitb thc knife spacedftom the drun
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so that not all of the cake is removed. The heel of solids is then retained on the drum and this acts as the filier media_This discha€e systemis parricularly suitable for friabte cakes that do not have the mechanical Foperties to bridge over the strings of a string dischaxgesystem. With the roller cake discharge sysiem, the cake is transfered from the drum to a discharge.roll from which ir is rcmoved by a knife. This is a relarively simple method of removing thin and siicky filrer cakes wirhout having a knife rub;ing ;gainsr and wearmgthe filter clorh. Cerain appticationsrcquire faciLitiesfor washing tie cioth either contmuouslyor intermittently without dilution of the trough contenb, ;d sLrcha feature is provided by the beli dischargesystemwhere the filtertloth also acts as cake conveyor. ln such a system, the cake is completely supportedbetweenthe drum and the discharee roll so that thin cakesand cakesof low mechanicalstrength can be hardted and hiffi drum speeds,and hencehigher filtration rates, can be achiived. The performanceofdrum t?e vacuumfilters for given feed cofflitions canbe conbolled by thee main variables drum speed, vacuum (if necessarywith differential vacLrum applied to the filhation, washing and drying zones) and the percentageof drum surface submergedin the feed slurry. Most drum filters have facilities which a ow for easv manualadjusLmenr of fiese variablcs.alhougl dutomac adlusorenrof any. or all, of them can be actuatedby changesjn rhe qualib. and,/orquantib, of the feed or cake. For mardmum tfuoughput, a drun filter should be opemied at the highest submergenceanal at the highest possible drum speed.The limitiry conditions aftecting submergice are: (a) Any ircrease in submergencetimits rhe propofion of the drum area available for washing and/or drying. (b) Drum submergenceaboveapproximately40 per cent erfails the useof Alanalswhere rbe d,1rmsbaftand \dl\e hub passtbrcughrhe u-oLrgh High submergencemay complicatethe geometryof the alischargesystem. Under ail conditions,it is essentialto operatewith combinationsofalrum sDeed.submer_ gcnceand racuum.wbich.for the feedconditions dul .rpply.$ill eruurerhara fullr dischargeablecake is formed. If this is not done then progressive deterioration in th'e effectivenessofthe filter medium witl occur and this wifl ;dv;seiy atrect the perfonnance oflhe machine.Tlpical nlration cycles for drum filters are given in Table i.4. Drum vacuum filters can be fitted, if requircd, with simple hoods to timit the _type escapeof toxic or obnoxious vapours. Thesemay be ananged foicomplete seating, and for opemtion under a nitrogen or similar btanket, airhoG rhis u""!r" to the drum and necessitatesa design in which the vacuum system and ".-pfi"ut* tile cake receivine systemare anangedto pr€vent gasloss. The cake moves through the washing a l drying -medium zones in the folm of a confinuous sh€et and, becausethe cake and filter ar! ad€quatelysupportedon the drum shell, it is possibleto fit the filter with various devices that.will imFove the quality of rhe cake regarding both washing and drying, prior to discharge. Simple rolls, extending over the tu1l widrh of tl1efilier, can be so armnged that any . irregularities or cracks in the cake are eliminaied, and subsequentwashing and dryiag is thereforeappiied to a u form surfacc.Otherwisewash tiquorsand air tendio strort or "chaturel", the depositedsolids. The cake compressionsystemmay also incorporate "i.i,it, a
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compressionor wash blanket which limits still firther any terdency for the air or wash liquor to "channel". Washblankets also avoid dishr$ance ofthe cake whictr might occur when high pressue sprays are direcied on to rhe cake, ana tfrey alow dre wasnTiqu;io be_appliedmuch nearerto fhe poinr wherc the cake from th" slurry C;;;.."J; "-erges roll 

 View more...



Comments






















Report "Chapter 7 Liquid Filtration"






Please fill this form, we will try to respond as soon as possible.


Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description








Close
Submit















Share & Embed "Chapter 7 Liquid Filtration"





Please copy and paste this embed script to where you want to embed



Embed Script




Size (px)
750x600
750x500
600x500
600x400





URL










Close











About | 
Terms | 
Privacy | 
Copyright | 
Contact



 
 
 










Copyright ©2017 KUPDF Inc.








 SUPPORT KUPDF


We need your help! 


Thank you for interesting in our services. We are a non-profit group that run this website to share documents. We need your help to maintenance this website.

	
Donate

	
Sharing







To keep our site running, we need your help to cover our server cost (about $400/m), a small donation will help us a lot.





	
Share on Facebook

	
Share on Google+

	
Tweet

	
Pin it

	
Share on LinkedIn

	
Send email




Please help us to share our service with your friends.








No, thanks! Close the box.








