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i-stage counter-current prdgcess.REPLACED Suc1 met hods
own, for exanple, from Gernman Patert pcunment 41
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Method and apparcatus for adsorptive cleaning of substances

The invention relates 10 a method and un apparatus for adsorptive clcaning of
substunces, especially vegetable and/or mineral oils and/or greases and/or fats, in a

multi-stage counter-current process.

Such methods and apparatus are known, tor example, from German Patent
Document 41 24 331 C2.

The raw material, c.g. the uncleaned oil oc [at, is first fed to a ficst stuge in which it
is put into contact with alrcady used, partly loaded or charged adsocptive agent.
The substance thus contacted and pre-cleaned is separated at a first separating
stage, the adsorptive agent is removed from the process, and the alrcady pattly
cleancd and/or bleached oil or fat remains in the process. It is now put into
contact with {resh adsorptive agent which is brought into the process from outside.
This proccdure takes place at a second stage.  This mixture of contacted eesh
adsocptive agent and pre-clcancd oil or fat removes substantially the last unwanted
accompanying substances from the oil or fat and is fed to a sccond separating
stage. ‘The second separating stage only allows the fully cleaned oil or fat to pass

through,

This sccond separating stage thus retains the contained ad.s;urplive agent and the
other conslituents takcn up thereby. “Ihe adsorptive agent - this is the main idea
of a counter-current system - is to be added to the uncleaned oil at the fivst stuge,
as it is only parily loaded and can still fullil its cleaning putpose there,

This process has, howevor, proved to be problematic. It is not generally used in
practice, and the partly toaded adsorptive agent is disposed of directly, a measure
which is distinctly barmful to resources and not environmentally friendly.
Attempts are also made to obtain the dricst possible tilter cake that can be
collected in this way ut the separating stage and which, after being appropriatcly
conveyed, can then perhips be added to the first step in the process. It is always
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10 —‘Fh(,LLaw_nat_er_u_aJ_,_eg t he uncl eaned oil or fat, is first fed to a
f.irst tage In _which it Is put into contact wth already used, partly

| oade Replagsl pt j ve .agent . The ] t acted and
pre-clegmﬁ? ted at a first separating Wswgk%%s? hdsor ptive
agent i the process, and the alr Vi ,na i) D C| eaned

I t

and/ or bl eached oil or fat remains in tge pr ocess. IS now put into 15
contact with fresh adsorptive agent which is brought into the process from
out si de. This procedure takes place at a second stage. This m xture
of contacted fresh adsorptive agent and pre-cleaned oil or fat

renoves subst qggikal J,()X)pt:lh@) e S¢sicvWERL IOy in the snRAICR PRAIYIE «mpustidfst ances from
the oil or fat and is fed to. a second se The second

separating st dgenighexyss.| Shi i lh%@ﬂ'l%ﬁ?éﬁ%&%tg‘lifg-%ﬁ pithsF f“lﬂg‘t{ %%%eiﬂsb&g% 20

t hrough. unsali-gﬂbt%rysr%ﬁ@@.d separating stage thus retains the contained

adsorptive agent and the ot her constituents taken up thereby. The

adsorptive agent - this is the main idea of a counter-current system

- is to be gaddggd p}é&eﬁthﬂreHﬂ&i RARGE pvide AlprdcB@ ahdl kbdppikaagdor 25 as it is

only partly | oaded and can stiIL-FquiI its cleaning purpose there.
counteracting the above problem.

According to a first aspect of the present invention, there is provided a method of
absorplive cleaning of vegetable and/or mineral oils and fats in a multi-stage
10 counter-current process, wherein uncleaned oil or fat is put into contact and pre-
cleaned with already used, partly loaded adsorptive agent at a first stage then fed to
a tirst soparating stage, whercupon the thus pre-cleaned and pre-separated oil or
fat is put into contact with fresh absorptive agent at a second stage then fed to 4
second separating stage and, after the second scparation, is passcd on for further
16  processing as & cleaned and/or bleached oil or fat, the constituents removed from
the oil or fat, from the second separating stage, being cmpgoyc;d as alrcady uscd,
| partly loaded adsorptive agent for the Hirst sicp in the process, wherein the
constitucats removed from the oil or fat are obtained and/or prepared as a
pumpable sludge in the second separating stage, and arc passed to the uncleaned

20  oil or fat at the first stage with air cxcluded.

According to a sccond aspect of the present invention, there is provided an
apparatus for absorptive cleaning of vegetable and/or mincral oils and fats in a
multi-stage counter-current process, with the oil or fat to be cleaned heing guided

26  in scrics through a first stage, a first separating .stage, a second stage and a sccond
separating stage, from which the cleaned ofl or fat is discharged, a supply of
adsorptive agent being provided between the First separating stage and the sccond
stage, and a supply of alrcady uscd, partly loaded adsorptive agent being provided
at the first stage, wherein the sceond scparating stage has an apparatus which

30  prepares the constituents removed as pumpable sludge, and the sludge can be fed

through a pipo to the first stage with air excluded.
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Thi s process h S ?{wq proved to be problematic. I's not  generally
ysed |nT‘“~°‘Sheet and the partly |oaded ads B sposed
of di rectH “ which is distinctly h Hiﬁé éésﬁl ?i!es and
not envir ' endly. 30 Attenpts are a btainithe
driest possible filter cake that can be collected in this way at the
séparating stage and which, after being gapproprl ately ~conveyed, can

t hen perhaps be added to the first step 1n the process. It is always
2

Thus in arrangements according to the invention, the prcviouély experienced
problem is solved in that, instead of making the filter cake as dry as possible and
thus perhaps unlikely to be accessed by oxygen, as has hitherto been the aim in all
known plants, importance is here attached quite deliberately to having a sludge

§  which is not only moist but even capable of belng pumped. The pumpable sludge
can in fact be conveyed within the system without any manual intervention, and
contact with oxygen can also be absolutcly prevented. ‘The system need not in Fact
be opencd anywhere to deal with the filter product or cake in any way. Instead the
filter product is pumped back from the second separating stage dircet 1o the very

10 first stage.

The main adsorptive agent considered is clay; this designation will be used
hereinafter without implying any restriction to that type of adsorptive agent. Itis
also possible o use activated carbon and silica gel, e.g. 'U'risyl, or mixturcs; the

18  clay may be natural or activated.

The consistency of the sludge should preferably be specificd, as follows: the Fluid
content is over 30% to ensure that it can be pumped well, 1t should also be below
80%, as a still higher fluid volume is not necessary and back-mixing of the oil cun

20  he kept within limits in this way. The sludge is kept pumpable simply by retaining
and re-using morc oil at the sepuruting stage and recycling it to the first stage.
This is perfectly effective but natucally nced not go beyond these limits.

The temperature should as far as possible be above 60°C, as this too is very helpful
25 in allowing the sludge to be pumped. In known processes thét;;c is usually an -
attcmpt to keep the tempecature as low as possible, since when there is contact
with air high temperatures of course immediately encourage reaction with harmfal
oxygen. This risk does not arisc in the prosent invention, so the advantage of high
temperature can be exploited without having to accept the simultaneous

30 disadvantage experienced in prior art.
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di ffi Cu-l_t__t_ﬂ_nnpn up the systemwhile letting in the smallest possible

harm‘ul oXxygen. That is the reason why such processes
e| t her ilced;jl ve unsati sf act orpy~tresults o) The
pr esent . to provide a process and TMW&TMA&BEM
count era - probl em Accor difng toF{EP]_ACEgt asppct of the
present i nvent | on there I's provided a mgethod o absorpt+wed cl eani ng

of vegetabl e and/or nineral oils and fats in a mul ti-stage 10
counter-current process, wherein uncleaned oil or fat is put into contact
and pre- cl eaned with already used, partly | oaded adsorptive agent at
a first stage Ahawidgadileo(or multipleaulid orstndieflarkiciarvgrddgeessswh 6hepon t he

uith Trosh aboBIp R Bha Bhudin et s e dofiia bl 1800 B0

separating st agpe aabp katﬁ\tmahy thheam@mbmﬂsewp‘ahbm Cricked fHtep arsGontibah for furt her

15 processin [or bleached oil or fat, the constituents
renoved from e s"‘%"r‘né““"?‘Pg‘g’ng fromthe second separating stage, being

enpl oyed ass al ready used,
Allernatively other filters may of coursce be used as the sccond separating stage, for
cxample continuously operating filters or hydrocyclones, although these are less

preferred.

10 Filter product release is preferably discontinuous, the filter product (or the [ilter
sludge or sludge - see above) being buttered in the filter o that an additional
container is not required. Matcrial is discharged from the second separating stage
with continnous metering; the continuous flow may, if necessacy, be interrupted
each time a filter product is releascd, in order (o avoid disturbances and other

15 ellects.

"This continuous feeding of the [ilter cake / filter sludge takes it dircet to the first

stage, to the unclcancd oil or fat.

20 The metcring may additionally he contratled, for example so that part of the sccond
separating stage, e.g. 4 cone, is empticd hotween every two releases of filter
product. This may be done simply by ascertaining the amount of filter product in
the conc then appropriatcly cmptying it with time-dependent metering.

25  Such a control can prevent two untavourable cventualitics: if o litde sludge were
cartied away the filter would (il up more with sludge each time a product was
roloased; whereas if too much filter cake / filter sludge were carried away, there
would be no sludge left in the filter before the next product release, that is to say,

~ continuous discharge would be put at risk and there would be a gap in the pre-
30 cleaning process. Although such gaps would not threaten the whole operation of

the gystem, they would make it less reliable.
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partly Ioadedjds%ﬁvg’éﬁent for the first step in the process, wherein

t.he —constitu i Replagsoved fromthe oil. or fat are obtained and/or
pr epar ed ﬂﬁs%ﬁtﬂﬁ\mm e sludge in the second separating stage, and are
]

passed to t \ 0] oil or fat at the fi T

excl uded. ““\\m“ ng to a second aspect of ?h’?ﬁﬁgﬁmyn I on,
there is provided an appar atus forg absorpti e cl | Bf _veget abl e
and/or mneral oils and fats in a nmul ti-stage counter-current
process, with the oil or fat to be cl eaned being guided 25 in series

through a first stage, a first separating stage, a second stage and a

second SAptafiliergr Biagare fillkmoap iwleivploytdiin the Banepuratilg segohad i1 S
di scharged, a supply. of ..  adsorptive agent being provided between the
first separ ati?Pdng‘t‘éaé‘"g'ﬁamf"ﬁle'%?e"ﬁ%nd stage, and a supply of already
used, partly | oaded adsorptive agent being provided at the first
st age, whereingt| e rating. . =110 I, 30
prepares the c%hbsn?' ﬁﬁéﬁﬁgalrﬁgﬁ)ng\'}@g‘%@ L%&ﬁgﬁ%%ﬂgﬁg‘gg&ﬁgﬁ%ﬁﬁe (3 itl;}dge can be
fed tér otiepruddition pbadidmui be fupplsmensechippen fuithdr addlitioestowasete dThe

maximum atnount of actual acid should be 3000 ppm, the maximum amouat of

water ().6%.

The addition of acid and water improves liliration in the filters but also improves
10 the cleaning or blcaching effect. It takes place before the lirst stage in particular,

i.e. before the [irst clean or bleach.

A preferred embodiment of the invention will now be described, by way of example
only, with reference to the accompanying deawing, in which:

15
Fig. | is a diagrammatic ropresentation of the method ol the invention,

The purpose of the process will first be cxplained, to make the diagram casier to

understand. Uncleancd oil 1 or fat is fed in, is treated in the plant as described
20 bhelow, and leaves the process as cleaned, bleached oil 2 or fat.  The oils and fat

referred to bere and clsewhero in the specification may be any vegetable and/or

mincral oncs; the method can be applicd to numerous diffcrent oils and Fats.

Fresh clay 3 (or a different adsorptive agent) must be supplied for-the cleaning
25  process; atter a plurality of steps in the process it similarly teaves the process as a
loaded adsorptive agent 4, together with the unwanted substances accompanying

or containcd in the oil or fat, ¢.g. ¢colocants.

Various steps in the process have to be carried out below atmospheric pressure and

30  with air excluded, and a vacuum § thercfore has to be applied; the various steps
take place with steam 6 supplied, and in prefecred embodiments water and/or acid
8 is added.
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3

Thus in arrangenents according to the invention, the previously

expéri enced
cakemgsgggmaageeggﬁm e and t hus perhaps unlikely to be accessed by

e

problemis solved in that, instead of making the filter

rto been the aimin all W-I-a-n-t.s,__l_ ortance
te deliberately to having a JHlﬁdgt!EE HAS\BEENH i s not

ACED udge can

capabl e of bei ng punped. Thg pu

in fact be conveyed within the system wthout any nanual ftTmtervetti on, and
contact with oxygen can al so be absolutely prevented. The system need not

in fact
any way.

separating st

10

15
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25

be opened anywhere to deal with the filter product or cake in

| nstead the filter product is punped back fromthe second
a_ﬂ\e direct to the v

¢ uncleancd oil 1 (or fat) is r&( 10 a first stage 11, possibly together with an acid
8. At that first stage 11 it is put into contact with alreudy used, partly loaded
adsorptive agent; a motor M provides vigorous mixing, and steam 6 is supplied to
maintain a constant oil temperature, The deeails of stage 11 correspond to normal
practice; an agitator and various baffles are provided, “The falling action allows
the partly loaded adsorptive agent to pick up from the very impure oil fluid
corresponding impucitics or colorants which are released trom the oil in this way.
The whole mixture is then discharged tfrom stage 11 by a pump 12 and transferred
to a first separating stage, to the right in Fig. 1, T'o ensurc cven, continuous
operation, the [irst separating stage has two filters 15 and 16 which are connccted
in paralle! and work alternately; whenever one of the two filters 15 or 16 has to be

cleancd, the other one is in operation,

‘T'he filters 15, 16 at the first sepurating stage fileer the now very loaded adsorptive
agent out of the mixture supplied, together with all the unwanted substances and
colour constituents accompanying the oil, and collect them in{z_ecciviug tanks 17
(indicated diagrammatically), The filtces LS and 16 may, for gample, be Niagara

or plate filters.

‘The oil or fat is now pre-cleaned and leaves the first separating stage 15, 16 as
such - shown as 18. Again acid 8 or water may possibly be supplied. ‘L'he now

" pre-cleancd oil 18 is mixed with fresh adsorptive agent 3 in an agitator 23, after

which the mixture is fed from the agitator 23 to the second stage 21, klcre again
steam 6 is supplied to maintain a constant oil temperatuee, and vacuum 5 is applied
hoth in the agitator 23 and in the sccond stage 21. The mode of operation of the
sccond stage 21 is basically similac to that at the first stage 11, Here too the falling
aclion enables the frcsh adsorptive agent 3 effectively to remove the colorants und

accompanying substances stilt contained in the pre-cleuncd oil 18. The mixuwre is

"passed on again by the pump 22 and fed to a second separating stage 25 as a

mixture 28 of relatively well-cleancd oil and adsorptive agent with the

corresponding loads and colour pacticlcs.
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10 fl_r_sL_sL_gLe The mai n adsorptive agent considered-is clay; this
desi gnat I on vm I I be use hereinafter without inplying any restri.ction

to thaf
~activat
be natu

ensure that
still higher fluid volune is not necessary and back-m xing of the oil can
20 be kept within limts in this way. The sludge is kept punpable sinply

by retaining

il

preferably be speC| 'ed, as follows: the fluid

IaéHdI ve agent. It is al so possible to use _
|I|ca gel, e.g. Trisyl, or mpodwes; fhe 15 clay may.
ed The consistency ¢THISIEHEET¢AE pepqy] d
C(ﬂgpemcEDs ovef 30%to

it can be purrped well. It should al so be—betow 80Py as a

and re-using nore oil at the separating st'age and

recycling it t the first sta f e but

natural |y need H‘?JTC"&’B{%BVBLHH‘s%‘?égg'“"crﬁsfcé‘mlp“a(’% pﬁﬁt L“Eé u?Jm%"tlﬂ%{e shoul d
as far as possi haisax daaridfofiler 604 enwided pmsutmumr.ﬂmmmm_thcetrgdeh_ehpﬂm 25 in
altowng the sl BoRe! Cridke: AUTBRonthil SR RLHIBRIFSprb AR L Y521 1Y N

5
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at the bottom, The filter cake, which compriscs loaded adsorptive agent and oil
and which forms on the filter fabric, is released discontinuausty from'me cartridges.
It is releascd in such a way that the resultant tilter cake is slill in sludge form, that
is to say, still contains a relatively large proportion of il compared to the state of
the art.  This fluid content is between 30 % aad 80 % of the filter sludge formed,
"The sludge drops down inta the cone and fills it to & certain level, ‘The filling level
18 scnsed by suitable sensors, which thereby provide appropeiate information on the
filling state, Dependceat on the titling state they control lhe. speed at which the
filter sludge or cake 29 is continuously advanced, The cake is in fact fed
constantly and in metered fashion from the cone at the second separaling stage 25
to the first stage 11 and the uncleaned oil L or fat supplied thereto, Le. it is fed to
the beginning of the process. The sludge is cmployed as the used, partly loaded
adsorptive agent 29 already mentioned above and is mixcd with the uncleaned oil..

The process then continues with it

The continuous supply of purtly loaded adsorptive agent from the second
scparating stage 25 to the first stage 11 can he interrupted temporuarily without
disturbing the process, for example if no disturbances must be allowed to reach the
fivst stage through the pipe while the [ilter product is being released, If the supply
of sludge is interrupted for a Fairly short pc,nud this has hacdly any effect on the

actual cleaning process.

The filling level in the cone at the sccond separating stage 25 moves periodically
between 0 % and HX) %. It is approximately 0 % immcdiatcly before a filter
product is rcleascd, that is to say, when the product from the previous filter
cleaning has been pumped to stage 11, The filling level is 100 % immediately after
the product is released,
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atterrpt to Keep the tenperature as | ow as possible, since when there is
cont Abis Sheet Has B #¢ hi gh tenperatures of course i medi at el y encour age
reacti ' EE ml - oxygen. This risk does not arise in the present
i nventli vant age of high t enperature W

wi t hout having to accept the sinultaneous 30 disadvs § )Eﬂd’ME‘eBEmI [
prior art 8 REPLACED4

A cartridge filter (or multiple tube or candle filter) or a cartridge

pressure filter (or mul tiple tube pressure filter) is preferably used

at the second separating stage. This
The fully cleancd oil or fat then leaves the sceond separating smgt. 25 at 2 afler

being filtered.

n
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type is also known by the names of pulse tube filter, Cricket filter or
Cont i bac filter, from various suppliers. 5 Al ternatively other

fil ter§hl Eﬁgﬁ*} used as the second separating stage, for

exanpl e perating filters or hydrocycl ongss—ait-hough these are
| ess Filter product release ig§ T;B‘H&ﬁHEEDI]-MS BEEN

di sconti nuous the fil ter product (or the filter sl. ud‘g‘ﬁpmcggl udgef -
see above) bei ng buffered in the filter so that an addi TTorat —
container is not required. Material is discharged fromthe second
separating stage Wi th continuous netering; the continuous flow nmay,
I f necessary, be interrupted eaChatmme a filter product is rel eased,
in order to avoid disturbances and other 15 effects. Thi s

continuous feeding of the filter cake / filter sludge takes it direct to
the first {. st afyaetliod of hissoptied elembg of végeablefaat/or mincral oils and fats in

» multi-stage counter-current process, wherein uncleancd oil or fat is put into

5§ contact and pre-cleancd with already uscd, partly loaded adsorptive agent at a first
stage then fed to a first sepacating stage, whereupon the thus pec-cleaned and
pre-separated oil or fat is put into contact with fresh absorptive agent at a second
stage then fed to a second separating stage and, after the second separation, is
passcd on for further processing as a ¢leancd and/or hleached oil or fut, the

10 constityents cemoved from the ofl or fat, from the sccond separating stage, being
cmployed as alveady used, partly loaded adsorptive agent for the [lirst step in the
process, wherein the constituents removed from the oil or fat ate obtained and/or
prepared as u pumpable sludge in the sccond sepucating stage, and arc passed
the uncleaned oil or fat at the fiest stage with air excluded.

15
2, The method of cluim 1, wherein the sludge at the second scparating stage
has a fluid content of over 30 %,
3 'The method of claim 2, wherein said fluid content is lcss than 80 %.
20 .
4, The method of any preceding claim, wherein the sludge at the second

séparating stage has a temperature of over 60 °C,

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

26  sccond separating stage.

6. ‘The method of claim 5, wherein discontinuous relcasc of product from the

filter into a cone at the bottom of the filter takes place at the second separating

stage, the conc being empticd continuously with interruptions while the product is
30  being released. ' |

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

s

| A
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20 ThWﬁﬁg—ﬂﬁ+@dstl onally be controlled, for exanple so that part
aof the sqg,ggﬂem B eparating stage, e.g. a cone, is enptied between every

t wo relea laced product. This may be done sipgply by

ascertaln of filter product in t he cofigyfe

appropri at t with tinme-dependent netering. HS@%%QEE]EE% BEEN
control . can prevent two unfavourable evaptualities: if to ' ge
wer e carried away the filter would fill up nore with sludge each tine
a product was rel eased; whereas if too nuch filter cake / filter

sl udge were carried away, there woul d be no sludge left in the filter
before the next product release, that is to say, conti nuous di scharge

woul d be put ag ri StheARGndd\FcRIMWREAR 1R a9RBntoR adidd RudRl Bricsd@han Cl €ani ng
process. Although such gaps would not threaten the whol e operation of

the system th B-d make it less reliable.

5§ 9. The mcthod of claim 7 or 8, whercin water is also added.

10.  The method of any of ¢laims 7 (o 9, wherein the acid employed is

phosphoric or citric acid.

10 1L, The method of any of claims 7 Lo 10, wherein the addmon of actd and .my
watcr takes place before the fitst stage or afier the first scparating stage.

12. A method for absorptive cleaning of substances substantially as herein
described with reference to the accompanying drawing.

15
13.  An apparatus for absorptive cleaning of vegetable and/or mineral oils and [ats
in a multi-stage counter-current process, with the oil or fat 0 be cleaned heing
guided in series through a flrst stage, a first separating stage, a second stage and &
sccond separating stage, from which the cleaned oil or Fut is discharged, a supply

20  of adsorptive agent being provided between the first separating stage and the
second stage, and a supply of alrcady used, partly loaded adsorptive agent being
provided at the first stage, wherein the second separating stage has an apparatus
which prepares the constituents rémoved as pumpable sludge, and the sludge can
be fed through a pipe to the first stage' with air excluded.

25 _
14.  The apparatus of claim 13, whercin the second separating stage comprises a
cartridge €ilter or a cartridge pressurc filter.

15.  Anapparatus for absorptive cleaning of substances substantially as hercin
30  described with reference to the accompanying drawing. 1

-
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A pl'at_e—f—i—H—ef—Of‘l\ﬁ’ﬁgar_a filter may be enployed in the first separating

stage e tHasBeQrPﬁép%@d i n conventi onal nanner. It is further
prefer speci ally phosphoric or citric acid, to be m xed in.
_ The ﬂ“‘ d may be suppl enented by a further addition of
: water m amount of actual acid should be ? s
. maxi num am)unt of wat er 0.6% 1" The addition pf ac nHASBEEN f
i nproves filtration in the filters but also inproves 10 cl MG@or
bl eaching effect. It takes place before the first stage in particular,
Abstract
Method and apparatus for adsorptive cleaning of substances
5  Inamethod and apparatus for adsorptive cleaning of vegetable and/or mineral oils
and [ats operating by a multi-stage countercurrent process, in which uncleancd oil
1 is fed to & first stage 1, whore it is put into contact and pre-cleaned with an
alrcady used and partly loaded adsorptive agent, fed to a tirst separating stage LS,
16, put into contact with fresh adsorptive agent at a sccond stage 21, and then fed
10 (o a second separating stage 25 and [n which the constitucnts removed from the oil
at the second scparating stage are re-utilised at the first step in the process, as an
already used, partly loaded adsorptive agent, these constituents arc oblained and/or
prepaccd as a pumpable sludge and passed to the uncleaned oil at the first stage
with air excluded.
15
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Method and apparatus for adsorptive cleaning of substances

The invention relates to a method and an apparatus for adsorptive cleaning of

substances, especially vegetable and/or mineral oils and/or greases and/or fats, in a

5 multi-stage counter-current process.

Such methods and apparatus are known, for example, from German Patent

Document 41 24 331 C2.

10  The raw material, e.g. the uncleaned oil or fat, is first fed to a first stage in which it

is put into contact with already used, partly loaded or charged adsorptive agent.

The substance thus contacted and pre-cleaned is separated at a first separating

stage, the adsorptive agent is removed from the process, and the already p_artly

. | cleaned and/or bleached oil or fat remains in the process. It is now put into
15  contact with fresh adsorptive agent which is brought into the process from outside.
| This procedure takes place at a second stage. This mixture of contacted fresh
| adsorptive agent and pre-cleaned oil or fat removes substanually the last unwanted

accompanymg substances from the oil or fat and is fed 0 a second separating

stage. The second separating stage only allows the fully cleaned oil or fat to pass

.20 'through

This second separating stage thus retains the contained adsorptive agent and the '
other constituents taken up thereby. The adsorptive agent - this is the main idea

of a counter-current system - is to be added to the uncleaned oil at the first stage,

25  asitis only partly loaded and can still fulfil its cleaning purpose there.

This process has, however, proved to be problematic. It is not generally used in -

practice, and the partly loaded adsorptive agent is disposed of directly, a measure

which is distinctly harmful to resources and not environmentally friendly.

30 Attempts are also made to obtain the driest possible filter cake that can be

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

conveyed, can then perhaps be added to the first step in the process. It is always
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The uncl eaned oil 1 (or fat) is fed to a first stagelll,

with an acid 8. At that first stage 11 it is put | npex
al ready used, partly | oaded adsorptive agent; a nptpr M provides
~ vi-gorous mixing, and steam6 is supplied to 5 maintaf nf a2cbddl 4997 oill
~ tenperature. The details of stage 11 corrgspond to nornyl practi ge;
an agitator and various baffles are provided. The fallirfg action artows

the partly | oaded adsorptive agent to pick up fromthe Vvesy.inpure oil
fluid corresponding impurities or colorants which are rel ease
the oill in thig Qi kothp it SmbARPp sl diciaf of F oM St age
11 by a punp 1?‘ an ”toroefre]lslpgrthrgﬁs% to a PFrst srgparq?i ng stage, to the
right in Fig. harnifol eqzene Baeis thecroasonwhyussich processesrithar fad or at leastgivest

separating stage ta%s two filters 15 and 16 which are connected in
paral I el and wiPSAUSREOPAEESEIS . whenever one of the two filters 15 or 16 has
to be cl eaned, the other one is in operation. 15 The filters 15,

16 at the first separating stage filter the now very | oaded adsorptive
agent out 0% t e prosentinventionseeks to proyide BProcrss 3nd-An| app#atus f9fant ed

subst ances and iitjents acconpanying the oil, and collect
themin receiv F%%nt?rg%tég I%J Qb&}%’b%ﬂl&ﬂ,

According to a first aspect of the present invention, there is provided a method of
absorptive cleaning of vegetable and/or mineral oils and fats in a multi-stage

10  counter-current process, wherein uncleaned oil or fat is put into contact and pre-
cleaned with already used, partly loaded adsorptive agent at a first stage then fed to
a first separating stage, whereupon the thus pre-cleaned and pre-separated oil or
fat is put into contact with fresh absorptive agent at a second stage then fed to a

... second separating stage and, after the second separation, is passed on for further

fs ~ processing as a cleaned and/or bleached oil or fat, the constituents removed from
the oil or fat, from the second separating stage, being employed as already used,
partly loaded adsorptive agent for the first step in the process, wherein the
constituents removed from thie oil or fat are obtained and/or prepared as a
_pumpable sludge in the second separating stage, and are passed to the uncl_eaned

.20 oil or fat at the first stage with air excluded. h

According to a second aspect of the present invention, there is provided an
apparatus for absorptive cleaning of vegetable and/or mineral oils and fats in a
multi-stage counter-current process, with the oil or fat to be cleaned being guided

25 in series through a first stage, a first separating stage, a s_écond stage and a second
separating stage, from which the cleaned oil or fat is discharged, a supply of _
adsorptive agent being provided between the first separating stage and the second | .
stage, and a supply of already used, paftly loaded adsorptive agent being provided

~ at the first stage, wherein the second separating stage has an apparatus which

30 prepares the constituents removed as pumpable sludge, and the sludge can be fed

through a pipe to the first stage with air excluded.



(indicated diagrammatically). The filters 15 and 16 may,
Ni agar a or plate filters. 20 The oil or fat {i
and | eaves the first separating stage 15, 16 as suyc
Again acid 8 or water may possibly be supplied. The now
oil 18 is mxed with fresh adsorptive agent 3 in an agi
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~again 25 steam6 is supplied to maintain a constant oil per at ur e,
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particles. 5 which is not only moist but even capable of being pumped. The pumpable sludge

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

contact with oxygen can also be absolutely prevented. The system need not in fact

be opened anywhere to deal with the filter product or cake in any way. Instead the

filter product is pumped back from the second separating stage direct to the very
10  first stage.

The main adsorptive agent considered is clay; this designation will be useci

hereinafter without implying any restriction to that type of adsorptive agent. Itis

also possible to use activated carbon and silica gel, e.g. Trisyl, or mixtures; the
15 clay may be natural or activated. |

The consistency of the sludge should preferably be specified, as follows: the fluid ~
content is over 30% to ensure that it can be pumped weli. It should also be below
\ 80%, as a still higher fluid volume is not necessary and back-mixing of the oil can
5 .- .20 bekeptwithin limits in this way. The sludge is kept pumpable simply by retaining
and re-using more oil at the separating stage and“ieéycling it to the first stage.
This is perfectly effective but naturally need not go beyond these limits.

The temperature should as far as possible be above 60°C, as this too is very helpful
25  in allowing the sludge to be pumped. In known processes there is usuallyan
- attempt to keep the temperature as low as possible, since when there is contact
with air high tcmperatﬁres of course immediately encourage reaction with harmful
oxygen. This risk does not arise in the present invention, so the advantage of high
temperature can be exploited without having to accept the simultaneous

30 disadvantage experienced in prior art.



This second separating stage 25 is the essential part off cAeéE B

i:nventi on. It has a cartridge filter or a cartrid RE MENTfSHEET

known in the trade as a pul se tube filter, Cricke ITter or LDHI

filter. These filters are provided with a cone 5 at the potd ¢ LTb t
~ cake, which conprises | oaded adsorptive agent and oil gu flr
on the filter fabric, is released discontinuously from hrcartridges.

It is released in such a way that the resultant filter fake is still in

I.

bac
er
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sl udge form that is to say, still contains a relatrvery rarge
proportion of Aicartfeganéadot Multipl tabebrcandle filter) ortalvartddge prdssuse ﬂill:cmi(or
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Filling level o jsalso known by the names of pulse tube filter, Cricket filter or Contibac

10

20

25

filter, from various suppliers.

Alternatively other filters may of course be used as the second separating stage, for
example continuously operating filters or hydrocyclones, although these are less

preferred.

_Filter product release is preferably discontinuous, the filter product (or the filter

sludge or sludge - see above) being buffered in the filter so that an additional
container is not required. Material is discharged from the second separating stage
with continuous metering; the continuous flow may, if necessary, be interrupted

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

- effects.

This continuous feedmg of the filter cake / filter sludge takes it direct to the first

stage, to the uncleaned oil or fat.

The metering may additionally be controlled, for éxamplg so that part of the second

separating stage, e.g. a cone, is emptied betweeri,'évéry two releases of filter
product. This may be done simply by ascertaining the amount of filter product in
the cone then appropriately emptying it with time-dependent metering.

Such a control can prevent two unfavourable eventualities: if too little sludge were
carried away the filter would fill up more with sludge each time a produbt was
released; whereas if too much filter cake / filter sludge were carried away, there
would be no sludge left in the filter before the next product release, that is to say,
continuous discharge would be put at risk and there would be a gap in the pre-
cleaning process. Although such gaps would not threaten the whole operation of

the system, they would make it less reliable.

« A et
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lsnf ormati on on the filling state. Dependent on the { | ACE NTeS
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The addition of acid and water improves filtration in the filters but also improves
10  the cleaning or bleaching effect. It takes place before the first stage in particular,

i.e. before the first clean or bleach.

A preferred embodiment of the invention will now be described, by way of example
only, with reference to the accompanying drawing, in which:
..1:.5. |

Fig.1 isa diagrammatic representation of the method of the invention.
The purpose of the process wﬂl first be explained, to méﬁce the diagram easier to
understand. Uncleaned ol 1 or fat is fed in, is treated in the plant as desciibed

. . 20  below, and leaves the process as cleaned, bleached éil 2 orfat. The oils and fat

. referred to here and elsewhere in the specificatio'r:may be any vegetable and/or

mineral ones; the method can be applied to numerous different oils and fats.

Fresh clay 3 (or a different adsorptive agent) must be supplied for the cleaning
25 process; after a plurality of steps in the process it similarly leaves the process as a
loaded adsorptive agent 4, together with the unwanted substances accompanying i

or contained in the oil or fat, e.g. colorants.

Various steps in the process have to be carried out below atmospheric pressure and

30  with air excluded, and a vacuum 5 therefore has to be applied; the various steps
take place with steam 6 supplied, and in preferred embodiments water and/or acid
8 is added.



between 0 % and 100 % It is approximately 0 % imredi ately before a filter

product is released, that is to say, when the product fro

filter 30 cl eani ng has been punped to stage 11. The fil J%@MENTM
% i nredi ately after the product is rel eased. -
8 The fully cleaned oil or fat then Ieasves t he second kepalat JUly 18%7age

25 at 2 after being filtered.

The uncleaned oil 1 (or fat) is fed to a first stage 11, possibly together with an acid
8. Atthat ffrst stage 11 it is put into contact with already used, partly loaded
adsorptive égent; a motor M provides vigorous mixing, and steam 6 is supplied to
5 maintain a constant oil temperature. The details of stage 11 correspond to normal
practice; an agitator and various baffles are provided. The falling action allows
the partly loaded adsorptive agent to pick up from the very impure oil fluid
corresponding impurities or colorants which are released from the oil in this way.
The whole mixture is then discharged from stage 11 by a pump 12 and transferred
10 to a first separating stage, to the right in Fig. 1. To ensure even, continuous
operation, the first separating stage has two filters 15 and 16 which are connected
in parallel and work alternately; whenever one of the two filters 15 or 16 has to be

cleaned, the other one is in operation.

15 | The filters 15; 16 at the first separating stage filter the now very loaded adsorptive
agent out of the mixture supplied, together with all the unwanted substances and
colour constituents accompanying the oil, and collect them in receiving tanks 17

(indicated diagrammatically). The filters 15 and 16 may, for example, be Niagara
or plate filters. .

The oil or fat is now pre-cleaned and leaves the first separating stage 15, 16 as

such - shown as 18. Again acid 8 or water may possibly be supplied. The now

pre-cleaned oil 18 is mixed with fresh adsorptive agent 3 in an agitator 23, after

which the mixture is fed from the agitator 23 to the second stage 21. Here again

25  steam 6 is supplied to maintain a constant oil temperature, and vacuum 5 is applied _
both in the agitator 23 and in the second stage 21. The mode of operation of the |
second stage 21 is basically similar to that at the first stage 11. Here too the falling |
- action enables the fresh adsorptive ageht 3 effectively to remove the colorants and

accompanying substances still contained in the pre-cleaned oil 18. The mixture is

30 passed on again by the pump 22 and fed to a second separating stage 25 as a

mixture 28 of relatively well-cleaned oil and adsorptive agent with the

corresponding loads and colour particles.
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1. A net hod of absorptive cleaning of wegetahle and/ qr
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This second separating stage 25 is the essential part of the plant and the invention.
It has a cartridge filter or a cartridge pressure filter, known in the trade as a pulse
tube filter, Cricket filter or Contibac filter. These filters are provided with a cone
at the bottom. The filter cake, which comprises loaded adsorptive agent and oil
and which forms on the filter fabric, is released discontinuously from the cartridges.
It is released in such a way that the resultant filter cake is still in sludge form, that
is to say, still contains a relatively large proportion of oil compared to the state of
the art. This fluid content is between 30 % and 80 % of the filter sludge formed.
The sludge drops down into the cone and fills it to a certain level. The filling level
is sensed by suitable sensors, which thereby provide appropriate information on the
filling state. Dependent on the filling state they control the speed at which the .
filter sludge or cake 29 is continuously advanced. The cake is in fact fed
constantly and in metered fashion from the cone at the second separating stage 25
to the first stage 11 and the uncleaned oil 1 or fat supplied thereto, i.e. it is fed to
the beginning of the process. The sludge is employed as the used, partly loaded
adsorptive agent 29 already mentioned above and is mixgd with the uncleaned oil. .

The process then continues with it.

The continuous supply of partly loaded adsorptive agent from the second .'
separating stage 25 to the first stage 11 can be iﬂierfupted temporarily without

| disturbing the process, for example if no disturbances must be allowed to reach the

first stage through the pipe while the filter product is being released. If the supply
of sludge is interrupted for a fairly short period this has hardly any effect on the

actual cleaning process.

The filling level in the cone at the second separating stage 25 moves periodically
between 0 % and 100 %. It is approximately 0 % immediately before a filter

product is released, that is to say, when the product from the previous filter

cleaning has been pumped to stage 11. The filling level is 100 % immediately after

the product is released.
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Claims

1. A method of absorptive cleaning of vegetable and/or mineral oils and fats in
a multi-stage counter-current process, wherein uncleaned oil or fat is put into
contact and pre-cleaned with already used, partly loaded adsorptive agent at a first
stage then fed to a first separating stage, whereupon the thus pre-cleaned and
pre-separated oil or fat is put into contact with fresh absorptive agent at a second
stage then fed to a second separating stagé and, after the second separaﬁoﬁ, is
passed on for further processing as a cleaned and/or bleached oil or fat, the
constituents removed from the oil or fat, from the second separating stage, being
employed as already uséd, partly loaded adsorptive agent for the first step in ihe
process, wherein the constituents removed from the oil or fat are obtained and/or
prepared as a pumpable sludge in the second separating stage, and are passed to
the uncleaned oil or fat at the first stage with air excluded.

- .20

2. The tﬁethod of claim 1, wherein the sludge at the second separating stage
has a fluid content of over 30 %.

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

4. The method of ény preceding claim, wheti;in the sludge at the second

- separating stage has a temperature of over 60 °C.

25

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

second separating stage.
6.  The method of claim 5, wherein discontinuous release of product from the '

filter into a cone at the bottom of the filter takes place at the second separating
stage, the cone being emptied continuously with interruptions while the product is

being released.

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




8.  The nethod of clai m 7, wherein the anount of acid added is less than

3000 ppm
added.
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5 9. The nethod of claim7 or 8, whereig mc.
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8. The method of claim 7, wherein the amount of acid added is less than
3000 ppm.
9. The method of claim 7 or 8, wherein water is also added.

10.  The method of any of claims 7 to 9, wherein the acid employed is

phosphoric or citric acid.

11.  The method of any of claims 7 to 10, wherein the addition of acid and any
water takes place before the first stage or after the first separating stage.

12. A method for absorptive cleaning of substances substantially as herein

described with reference to the accompanying drawing.

13. ; An appafatus for absorptive cleaning of vegetable and/or mineral oils and fats
in a multi-stage counter-current process, with the oil or fat to be cleaned bemg '
guided in series through a first stage, a first separating stage, a second stage and a
second separating stage, from which the cleaned oil or fat is discharged, a supply
of adsorptive agent being provided between the ﬁrst separaung stage and the
second stage, and a supply of already used, partly loaded adsorptive agent bemg

. provided at the first stage, wherein the second separating stage has an apparatus

which prepares the constituents removed as pumpable sludge, and the sludge can

be fed through a pipe to the first stage with air excluded.

14.  The apparatus of claim 13, wherein the second separating stage comprises a _ {._:

cartridge filter or a cartridge pressure filter.

15.  Anapparatus for absorptive cleaning of substances sdbstantially as herein
described with reference to the accompanying drawing.




12. ° A nmethod for absorptive cleaning of substances substantially as

her ei n described with reference to the acconpanying drawing. 15 ‘
13. An apparatus for absorptive cleaning of vegetable and/ i i

and fats in a nulti-stage counter-current process, ﬂﬁ@MENTjHEET
fat to be cl eaned being guided in sgries through a fj{rgt s_,i a%e, a
first separating stage, a second stage and a second peparal ¥ b@?bge,
fromwhich the cleaned oil or fat is discharged, a supply RO of

adsorptive agent being provided between the first separati

second stage, and a supply of already ygggracpart!y | oaded
bei ng provided at the first stage, wherein the second separating
stage has an apparat us whi ch prepares the constituents renoved as

punpabl e sl udge, and | udge n J j to the
first stage with air 1‘@“3@?@8&‘3 pgﬁ'%ms for aﬁ&r%hﬁr%ﬂ.lg&ﬁ%:g;b?g?g%@% claim 13,
wherein the second separating stage conprises a cartridge filter or a
cartridge pressure filter. 5. . A parat us .for absorptiv
cl eani ng of5 subsa methed agd gerasats for Pé”&“"ﬁé’? g of vegetabfle and/or mineral of

and fats operating by a multi-stage countercurrent process, in which uncleaned oil

1 is fed to a first stage 11, where it is put into contact and pre-cleaned with an

already used and partly loaded adsorptive agent, fed to a first separating stage 15,

16, put into contact with fresh adsorptive agent at a second stage 21, and then fed

10  to a second separating stage 25 and in which the constituents removed from the oil

g stage and the

at the second separating stage are re-utilised at the first step in the process, as an
already used, partly loaded adsorptive agent, these constituents are obtained and/or
prepared as a pumpable sludge and passed to the uncleaned oil at the first stage
~ with air excluded.
Figure 1.,



30 ° described with reference to the acconpanying draw ng.
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