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Method and apparatus fot" adsorptive cleaning of substances 

The invention relate$ to a method and an apparaws for adsorpdvc cleaning of 

substance.~. especially vegetable an<Uor mineral oils and/or gi'eases and/or fats, i11 u 

5 multi~~nagc counter-cu1-rent proccs8. 

Such methods and apJ>aralus arc known, for example, from Ocrmnn Patent 

Document 41 24 331 C2. 

10 The raw material, e.g. the um.:leaucd oil oc fat, is fil•st fed to a fast stage in which it 

is put into contact with alt-cady used, partly loaded or charged adsorptive agent. 

The sub.c;tancc thus contacted an<l pro-cleaned i.~ separated nt 11 first separcLting 

stage, the adsorptive agont ls l'Cmovcd from the pr-0cess, and the already pattly 

cleaned and/or hlef.lched oil or fat remains in the proces.i:. It i.~ now put into 

15 contact with rro.,h actso1·ptive agent which is brought into the process from out.<Jitle. 

This procedure takes p1a<..-e at a second stage. Thiit mixture of contacted l'ro..<;h 

adsOl'ptive agent and pre·clcancd oil or fat remove.~ substantially the last unwuntt:<l 

acCll1npanyinc substances from the oil or fat and is fod to a sc~ond separ1lting 

stage. •rtic second 3epar.iting stage only allows the fully cleaned oil 01· fat to pn.~ 

20 through. 

This second sepa1·ating stage lhus 1'Ctains the cont.1ined a'borptive ngcm and the 

othet conRlitucnL~ taken up thc1"Cby. The adsorpti\le agent· this is the main idea 

of a countcr~current syslem - is to be added to the unclettned oil at the fit'st stage, 

25 u.cc it is only partly loaded and c.:an still ful111 ils cleaning purpose there. 

Thil'I proce.c;..~ has, however, proved to be p1·oblematic. It is not generally tL..;ed in 

pl'actice. and the partly loaded ad.~rptivc agent is disposed of directly, a mcasus-e 

which is distinctly harmful to rc:st'>urces and not environmentally friendly. 

30 Attempt" are also made to obtain the driest possible tilter cake that can be 

collected in this way at the separating stage and which, nfter being appropriately 

cunveyed, can then perhaps bu added to th"-: til'st .step in the pt°'-"CSS. It is always 
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difficult to open up tho systctn white letting in the sma11ci;t possible amount or 
bamlful ox;ygcn. That is the rcaRon why such 1>roccsscs either fail 01· at least give 

unsalisfactory resuhs. 

S The pre.'lent invention .seek~ (o provide a proce.'lS and au appamLus for 

counteructing the above problem. 

According to a first aspect of the present invention, there i:s provided a method of 

absorplive cleaning of vegetable and/or mineral oils and lats in a multi-stage 

10 counter-cum.~nt process. whel'ein uncleaned oil or fat is put into contact a1td pre­

cleaned with ulreu<ly usec.l, pnrtly loaded ndtmrptive agent at a first stage then red to 

a first scpai·ating stage, wherou1>011 the th~L'S pre·cleuncd and pre-Mepal"atcd oil or 

t'at is put into contact with fresh ab.,orptlve agent at a. secund stage then too to a 

second separating stage and. a1\er the second sc1mmtion. is passed on tor fmthcr 

15 proce.'lsing a.-: a cleaned and/or bleached nil or rat, the con~tilu~nts removetl rrorn 
. ·1 

the oil ot t'at, from the second separating stage, bcl11g cmp~oyc~ as already used, 

partly loaded adso,·pLivc age11l t'or the fir~l s1ep in the process, whcl'cin the 

constituents removed from the uil or fat are obtained aml/or p1-epared a.\ a 

pumpable sludge in the second separating stage, and nrc passed to the uncleaned 

20 oil or tat at the first stage with air excluded. 

According to a second aspc<..>t of the present i11vention, there is p1·ovided an 
apparatus lhr ab.'lorplive cleaning ol' vc~clablc,; a.ml/or mineral oils and fats in a 

multi·stagc countcr~cuacnt process, with the oil 01· fat to be cleaned heing guided 

26 in series tlll'ough a fi1·st stage, a first sepcU'clling stage, a second scago and a second 

separating stage. from which the c~aned oil or fat is discharged. a supply of 

adsorptive agent being provided bCtWCCll the first separclting stage and tho 8'."'-'0lld 

stage, and a supply of already used, pa1tly loaded adsorptive agcnL being provided 

nt lh" first stage. wherein the second separating stage hu.t; an apparatus which 

ao prepure8 the constlluents removed a..; purnpablo sludge, und the sludge can be fed 

through a pipe to the first stage with air excluded. 
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"l1ms in ru:rangcrncnlq according to the itwention, the pl'cviously experienced 

problem is solv~<l in thut, insteud of ma.king the tilter cake as d1y as possible and 

thus perhaps unlikely to be ar.:ces.'le<l by oxygen, as has hitherto been the ain1 in ull 

known plants, ima>orlance i:t here attached qultc deliberately tn having a sludge 

5 which is nol only mot'!t but even capable of hcing pumped. The pumpable sludge 

can in fact be conveyed within the system without any manual intervention, and 

contact with oKygcn can also be absolutely pruvented. 'l'he system need not h1 fa.ct 

be opened anywhere to deal with the filte1· product or cake i11 a11y way. lllsreau Lhe 

filter product j,s pumped back from r.hc .'k!COml scpamdng stage direct to the very 

1 o flrst stage. 

The main adsorptive agent considcro<l is clay; this designa_liop. will he u~ed 

hereinat'tct· without implying any 1-estriction to that lypc or atl~ll'pti ve agent. It is ., 
also possible LO use activated c1ll'bon and silica gel, e.g. 'l'risyl, Ol' mixtures; the. 

15 clay muy be natural or activated. 

The conai~tency of the sludge should pref~r.i.bly be specified,~ 10Uows: the fluid 

content is over 30% to ensu1'C that it can be pumped well. rt should also be below 

80%. us a still higher 11uid volume is not necessary and back-mixing of the oil can 

20 he kept within limits in this way. The sludgu is kept pull\pablc simply by retaining 

and re-using moro oil at I.he separating stage and recycling it to the firist stage. 

This L" perfectly effective but nnturnlly need not go beyond these limits. 

The tempemtm·c shoi1ld as far as posisiblc be above 60°C, a."' lhis too is 11ery helpful 

25 in allowing the sludge to be pumped. In known processes the!!b is usually an 

attempt to keep the temperature ns low a3 possible, si1\co when there i-41 conlll~t. 

with air high tcmpcrature.q of cou•-se immediately cncouruge reaction with hannful 

oxygen. This ri.~k does not arise in the pl'cscnt illVention~ so the advantage of high 

temperuture can be exploited without having to accept the simultaneous 

SO disadvantage ex11erienced in plior a.t't. 
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A curtridge filter (or multiple tube OI' candle tilre1·) or A cartridge pre.~~ure tilter (or 

multiple tube prc&~Ul'C filter) L~ pl'oforohly u11Cd at the ssccond scpat·ating stage. This 

type is also k11own by the names of pulse tube tiltcf. Cricket tilter or Contihac 

filter, from various supplica·s. 

AlLernalively other filters may of course be used ns the second separating stage, for 

example continuously operating tilters or hydrocycloncs, although these are less 

protca·red. 

10 Filter protluct rele:Li;e is preferably discontinuous. the filtcl' product (or the filler 

sludge or sludge - see above) being buffered it\ d1c filter so that an additional 

container is not required. Material is discharged from the sec<.mtl separating stage 

with continuous mctoring; the continuous flow may, if necessary, be interrupted 

each time a filter product is released, in order lo avoid disturbances and other 

15 effects. 

This continuous feeding of lhe filter caku / filtet sludge takes it direct to lhe first 

stage, to the uncleaned oil or !'al. 

20 The mcccring may additionally he contmllcd, for cxampl~ so that pat·t of the second 

separ~ting stag~ e.g. a cone. ls emptied llCtwecn every two releases of tilter 

product. This may be done ~imply by ascertainiog tho amount or filter product b1 

the cone then appropriately emptying it with time-dependent metering. 

25 Such a control can prevent two unt'avountblc eventualities: if too little sludge were 

ciu'l'jed away the filter would till up mot'C with sludge each time a product was 

rcloa.11ed; where~ it' too mut,;h tilter cake I filter sludge w~rc carried awny. lhere 

would be no sludge left in the fil~r before the next product release, that is to say, 

. continuous di.11Charge would be put at risk and there would be a gap In the pro~ 

30 cleaning proce~s. Although such gaps would not threaten the whole opemtion or 
the syskmt, they would make it less reliable. 
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A plate fillet· ot Niagara filte1• may be employed in the lirst separating sragu and 

opcmtcd in i:onventionul munner. 

It is further prcf'crablo for acid, es~ciaHy phosphodc or citric acid, to be mixed in. 

5 The addition of aci<l may be supplemented by a fUl'thcr addition of water. The 

maximum amount or aclual acid should be 3000 ppm, the maximum amount of 

watcr0.6%. 

The addition of' acid and water improvc.11 l'illralion in the fi~ter.s but al.110 improves 

10 the cleaning 01· blenching effect. It takes place bct'orc the first stage in particular. 

15 

Le. bctoro the first clean or bleach. 

A prct'crred embodiment of the jnvcmiou will now be described, by way of example 

only, with reference 10 the accumpanying drawing, in which: 

Fig. l is a diagrammatic representation of the method or the invention. 

TI1e purpose of the pro<.'CSS will first be ex.plained, to make the diagram easier to 

understand. Uncleaned oil 1 or fat is tcd in, is treated in lhe plant ~Lo; de.scribed 

20 below, and lenves the p1'0Ccss as cleaned, bleached oil 2 ot· fat. The oils nnd fat 

referred to here and clscwhcro in the specification may be any vegetable and/or 

mineral one.~; the method can be applied to nun1erous dit'tc1·cnt oils and fats. 

Fresh clay 3 (or a different adsorptive agent) mu.~t be supplied for·thc cleaning 

25 process; after a plurality of steps in the pt'OCCSS it similarly leaves the process RS R 

loaded adsorptive agent 4, togelhe:r with d1c unwanted substances accompanying 

or contained in the oil or fat, e.g. c:oloranc..,. 

Vadous steps in the process have to be carried out below atmospheric pressut'C and 

30 with air excludedt and a vacuum S the1·cfot'C has to be applied; the various steps 

take pl&.-e with steam 6 supplied, and in P''Cfo,;rcd canbodimcnL-i wuter and/or acid 

8 is added. 
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The uncleaned oil 1 (ot· t"nt) is fed to a first stage 11, pmcsihly togcthc1· with an a~i<l 

8. At that lil'st sta.ge 11 it is put intu cuntact with already used, partly loaded 

adsol'ptivc agent; a motor M pruvide~ vigorous mixing, and stenm 6 is supplied to 

5 maintain a constant uil templ~t·aturc. The dcnlils of stago. 11 correi;pond to nol'mal 

practice: an agit.'\tor and various ba1'11es are provided. The falUng action allows 

the partly loaded adsorptive agent to pick up rrom the very impUl'c oil fluid 

correspondi11g impurities or coloranr.'! which arc relca:icd from die oil in this way. 

TI1c·wholc mixturt~ is then discharged from srogc 11 by a pump 12 and tmnstcrrec.I 

10 to a fit•st sep:trating st:igc, to tile right in Fig. 1. To ensure even, continuous 

opcmtion, the first separating stage has two filtct'8 15 anc.I 16 which are connected 

in pa1-ullcl and work alternately; whenever one of the two filters 15 or 16 has to be 

cleaned, die olhcr one is in operation. 

15 't'hc filters 15. 16 at the first sepur1Lting stage filter the now very loaded adsol'ptlvc 

agent out of the mixtm'O supplied, together with all the unwm1tcd substances und 

colour constituents accompanying the oil, and collect them in; receiving tanks 17 

(indicated diagrammatically). The tilters l5 and 16 may, (or ~amplet be Niagara 
I , ~ 

20 

or pfate filter.;. 

The oil or t'at is now pre-cleaned und leaves the first scpi\l'atin.g stage 15, 16 as 

such - shown a!i 18. Again aci<l 8 or wnter may possihly he supplied. The now 

pre-cleaned oil 18 i:1 mixed with fresh adsorpcive agent 3 in an agitator 23, aftc1" 

which the mixture i.~ fet.I from the ugitator 23 to the second 1uagc 2 t. l lct'C ngnin 

S!S stellun 6 i.~ supplied to maintain a con:uant oil temperature, and vacuum 5 is applied 

both in the agitatnr 23 and in the second stage 21. The mode of operation of the 

second stage 21 is b1L1ically similar to that at the first stage 11. Herc too d1c falling 

acuon enables the fresh adsm')llive agent 3 effectively to remove the color-ctnts und 

accompanying sub.o;ta11ces stlll contained in the p1-e-cle1mcd oil 18. The mixture i."' 

30 · passed on again by die pump 22 and fed to a second t.epuruting stage 25 as n 

mixture '2.8 of rolatlvcly well-cleaned oil and adsorptive 1tgcnt with the 

corresponding loads and <.."01ol1r pat'ticlcs. 
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111is second separating stage 25 is the essential part of Ulc plunt mid lhc invention. 

IL ha.~ a ca1·1.ddgc filtcl' or a carltidgo pres.~ure tilter, known in the trade as ll pulse 

lube filt~r. Cricket filter or Contihac filter. These tiltet'S ~re p_rovidcd with a cone 

5 at the bottom. The filter cake, which compdscs loaded adsol'ptivc agent and oil 

and which fmms on the filler fabric. is rclca.'icd discontinuously from the caruitlges. 

It is released in such a way that the resultant t11tc1· cake is still in sludge t'onn, that 

is to say, still contains a relatively latgo proportion of oil compared to the state of 

the art. This tluid content is between 30 % and 80 % ol' tho filter sludge formed. 

10 ·n1c sludge drops down into the cone and fills it to a certain level. 'l'hc filling level 

ls sensed by suitable sensors. which thereby provide appropriate intonn:itio11 <>n lhu 

filling state. Dependent on the filling state they control Llw speed al which the 

filtet' sludge or cake 29 is co11tinuously advanced. The cake is in fm.:t fed 

constantly and in metered fashion ti·om the cone at the second separaLing stage 25 

15 to the first stage l l and the uncleaned oil l or fat supplied the~eto. i.e. it is fed to 

the beginning of the pt·occss. 1110 sludge is employed a.~ t,he used, partly loaded 

adso1·ptive agent 29 already mentionec.l above and is mixed with the uncleaned oil. 

The process then continuea with it. 

20 The conLinuou., supply of partly loaded adso11Jtive agent from the second 

separating stage 25 to the firsL stagc 11 can oo interrupted temponlrHy without 

distufbing the proccs.~. for example ff no disturbances musL be allowed lo reach the 

tirst stage tlu"Ough the pipe while the lill~r product is being releu.-;ed. If the supply 

of sludge is interrupted for a !'airly shorl period this ha.~ hurtlly any effecL on Lhe 

25 actual cleaning pl'()(..'CSS. 

The tilling level in the cone at the second scpa1nting stage _2S moveg periodically 

between 0 % a11d 100 %, It is appruximately 0 % immediately bcfo1'C a tiltc1· 

product is t·clcascd, that i.• to say, when the product from the previous filter 

30 cleaning ba.i been pumped to stage 11. ·n1e tilling ICvel is 100 % immediately ofter 

the pmduct is rolea.cied. 
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The fully cleaned oil or fat then leaves lhc second sepuratlng stage 25 at 2 after 

being filtemd. 

.i 
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l. A method of absorptive cleaning of vegetable and/or mineral oils and fats in 

"multi-stngc counter-culTCnt proccs..,, wherein uncleaned oil or fat is put into 

5 contact and pre-cleaned with already u.scd, partly loaded adsorptive agent at a first 

stage then tcd to a first sepru:ating .i;Lage. whereupon lhc thus pre-cleaned and 

pre-sepa1•ated oil or fat is put into contacl with fresh 11bso1·pti ve agent at a second 

stage then fed to a second separating stage and, after the second separation, is 

passed on for f mthcr processing a~ a cleaned and/or hlcac;hcd oil or fat, the 

10 cnnstituents ccmovetl from the oil or rat, from the second ~t~parating stage. being 

employed as alt'eady used. partly loaded adsorptive agent for the first step in Lhe 

pmcc.11s, wherein the constituents removed t'rom the oil or fat are obtained a11d/or · 

prepar~d us u pumpahle sludge in the second sep1u·ating scag(l. ancJ arc pu.41sed to 

the uncleaned oil or t'at at the first stage with air excluded. 

16 

2. 111c method of claim 1, wherein the sl\ldgc at Lhc second scpa1·ating stugc 

has a fluid content of over 30 %. 

3. The method of claim 2, wherein said fluid content is less than 80 %. 

20 

4. The method of any pt'Cceding claim, wherein the sl\ldgc at the second 

separating stage has a temperutuoo of over 60 °C. 

5. The method of any preceding claim, wherein a tilter is employed at the 

25 second sepw'ating sro.gc. 

6. The method of claim S, wherein discontinuous release ot' product from the 

filter into a cone at the bottom of the filter take.~ place at thrJ second sepal.'ating 

stase. the cone being emptied continuously with interruptions wbile the product is 

30 being released. 

7. The method of any preceding claim, wherein acid is added to the process. 

· \ \11\ll\ \\\I\\ Ill\\ \\1\1 \\ \\I\ 
* C L M S 
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8. The method of claim 7, wherein the amount of acid added is less than 

3000ppm. 

5 9. The method of claim 7 or 8, wherein watca· is nlso added. 

10. The method of any ot" claims 7 Lo 9, wherein the acid employed is 

phosphoric or citric acid. 

10 l l. Tho method of any of chums 7 Lo IO, wherein the addition of acid and any 

15 

water takes place before the fit•st stage or afici- the first separating stage. 

l2. A method for absorptive cleaning of ~ubstances substantially as herein 

de.ierihed with 1-efcroncc to tho accompanying drawing. 

13. An apparatus for absorptive cleaning of vcger.1blc a11cVor mineral oils and faLc; 

in a multi-stage counter-current process, with the oil or fat to_ be cleaned being 

guided in series through a first stage, a tirst separating stage, a second stage and a 

second separating stage, from which the cleaned oil or f~it is discharged, a supply 

20 of ad~orptive agent being provided betwcc11 the firsl sepuruting stage and tho 

second stagct and a supply ot' already used. partly loaded adsoq>Live agent being 

provided at the tit·st stage. wherein the second separating stage has an apparatus 

which prepares the conslituentl) removed as pumpable 8h1dgc,·and the sludge can 

be fed th1'ot1gh a pipe to the tirst stuge with 11ir excluded. 

25 

14. nae apparatus of claim 13, wherein the second separating stage comprises a 

cai.1ddge filtct or a cartridge pressure .filtel'. 

15. An apparatus for absorptive cleaning of substance." substantially as hc1'cin 

30 dc.~crlhed with rcfcl'Cnce to the acco1npanying drawing. 
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