214374471, " CONTI NUOUS EXTRACTI ON APPARATUS AND PROCESS' The present
invention relates to apparatuses and processes for continuously extracting
extractable material froma liquid material with an inmm scible extracting
liquid. More 5. particularly, it relates to an upright or vertically
.oriented extraction apparatus wherein inproved contacts between f63d12}L{372*9
mat eri.al and extractant phases, and renewal s of contacting surfaces

t hereof , are obtained by horizontal oscillating rotational 10. novenent
-of contact pronoting means, such as evenly spaced and radially positioned
vertical screens of w apped-around screening, nmesh or fabric, and to
processes wherein such apparatus is enployed, such as processes in which
glycerine is separated from 15. soap by extraction with an aqueous

el ectrol yte sol ution. BEWFINUSH Sc BRIRAS THHKe APPARAGIVSE Sy RROCEES"'act
materials by bringing such materials into contact with inmm scible
extracting liquids in which the 20. extractable materials are sol uble.
Preferably such extraction colums are vertically oriented and cylindri cal
in shape, with relativahﬁ b&gbehenghbeﬁkaaatleb&@EO&o B@b&r@Qﬂ%@%r%&h and
countercurrent flo Clb e feed a i,d have

tractl
been enpl oyed but f%ﬁsffsmnPF & ﬁ@P@P& Veef5faf Fqg %g&ebe of
di fferent densitiesadedirdr frhe poléqeit mateheahaterlal of greater density

to be downwardly, With an immiscible extracting liquid. More

5. particularly, it relates to an upright or vertically

oriented extraction apparatus wherein improved
- contacts between feed material and extractant

phases, and renewals of contacting surfaces thereof,
are obtained by horizontal oscillating rotational

10. movement of contact promoting means, such as evenly
spaced and radially positioned vertical screens of
wrapped—-around screening, mesh or fabric, and to
processes wherein such apparatus is employed, such
as processes in which glycerine is separated from

15. soap by extraction with an aqueous electrolyte
solution.

Extraction columns have been employed to extract
materials by bringing such materials into contact
with immiscible extracting liquids in which the

20. extractable materials are soluble. Preferably such
extraction columns are vertically oriented and
cylindrical in shape, with relatively high
length:diameter ratios. Both concurrent and
countercurrent flows of immiscible feed and

25. extracting liquid have been employed but often it
will be preferable for the materials to be of
different densities and for the movement of the
material of greater density to be downwardly, with

it being fed to the extraction column near the top

30.



It being fed to the extraction colum near the top 30. 2. thereof and
bei ng renoved near the bottom The flow direction of the other materi al

will be upward, with its inlet near the bottomand its outlet near the top.
Oten the top outlet will be above the top inlet and the bottomoutlet wll
be bel ow the bottominlet, providing settling volunes in the colum so that
the materials to be renoved are not re-mxed with those materials being fed
to the columm nearby. Extraction columms havé-been nmade with novabl e part.s.
therein to pronote.-contact of the inm scible liquids and such novabl e parts
have been | ocated on axially positioned rotating shafts. In sone instances
| ongitudinally oscillating nechani cal neans have been present in the
extractor and in othersofubsédbedthgmemarvedenphoyete BotrevniresTher £xowt al

and/or verti cal Se8§§2Eg§8nh§¥eFﬂSeBthggaﬁggeQEai”&?i¥a%§ Q%QQQ?thQiLﬁngth
of the extractor to produce different but T nterconnected extractfon zones.
Rot ational novement§sofindftagreat 6ReoPosgPlaiBAsiiAi enthavene@enthast al | ed
in the colum tendebg,produes Wkl kbpgoldRteensinhi b QBQGEtEthééfirab|e

ORI C R T TG G TGN R CRIT T
t he colum, baffl ednlet, providing settling volumes in the column so
that the materials to be removed are not re-mixed
with those materials being fed to the column nearby.
Extraction columns have been made with movable
parts therein to promote contact of the immiscible
liquids and such movable parts have been located on
axially positioned rotating shafts. In some
instances longitudinally oscillating mechanical
means have been present in the extractor and in
others pulsed columns are employed. Sometimes
horizontal and/or vertical separators have been
located at intervals along the length of the
extractor to produce different but interconnected
extraction zones. Rotational movements of an
agitator or agitators which have been installed in
the column tend to produce swirling motions which
promote undesirable axial mixing, reducing the
efficiency of extraction. Axially oscillating —_
mixers or pulsators have similar effects.
Separators located axially along the column, baffles
or mixers, all of which normally increase the
consumption of mixing energy, raise the cost of
operating the extracting column and require the use
of more powerful mixing equipment, which are
significant disadvantages of apparatuses

incorporating such features.



or mxers,- all

nore powerfu

appar atuses i ncorporating such features. 3. In accordance with the
.present invention a continuous, unbaffled, extraction apparatus, useful
counter currently extracting extractable material froma liquid feed
material with an extracting liquid which 5 is imrscible with the feed
-material and is in a different phase, conprises a hollow, vertical,
cylindrical colum; first inlet neans in an upper or |ower part of the
colum for adding to the colum a liquid feed.material containing an

extractabl e material 19a!9cheraxheackefn bLLEOLALl [ bapbbEt, MoaNS for

removing fromthe other such part of

e co a raf Inate o ?he f eed

of which normally increase the consunption of m xing energy,
rai se the cost of operating the extracting colum and require the use of
m Xi ng equi prent, which are significant di sadvantages of

for

material of a reﬂBEEHnEBHFenFnBPfFEEdnaFéFFaFt%ﬁnbéPE&¥¢§%$edus%ﬁﬁknﬁpﬂnIet
means for addlngcbﬁntée aafteﬁﬁlyhéxﬁﬁédﬂﬂnérQﬁ%EQéQQbi@eméééffﬂf'fEBﬁ"5

d t t
Gonsity from boch thaut8cHerdr BrEQFLahvERE Par Frhsteeohe; PlatiiRt b,
bot hs smmbraiblel withehhe feedrmaberhylsard bxtimaring |iquid,

with extracted materbabn20phl8esi Bompto8eEng RELiow] $&LLL£OA1M in which

i ghter than

the feed liquid is_added; and novabl e, cont act Qronntlng nmeans in
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cylindrical column; 1rst inlet means in an upper or
lower part of the column for adding to the column a
liquid feed material containing an extractable material
to be extracted therefrom; first outlet means for
removing from the other such part of the column a
raffinate of the feed material of a reduced content of
the material to be extracted; second inlet means for
adding to the part of the column from which the
raffinate is removed an extracting liquid which is
immiscible with and of a different density from both
the feed material and the raffinate, being heavier or
lighter than both; second outlet means for removing
such extracting liquid, with extracted material
therein, from the part of the column in which the feed
liquid is added; and movable contact promoting means in
the column comprising a vertical shaft cocaxial with the
column which is rotationally oscillatable, means for
oscillating said shaft, and a contacting member of a
mesh, woven or filmentary structure with openings
therein representing at least 60% of the area of said
structure, said contacting member being held to and
extending from the shaft to near the inner wall of said
column and consisting of a plurality of vertical,
radially extending members or of a single member
wrapped about said shaft on a series of concentric
circles, said contact promoting means

f er ent



the columm conprising a vertical shaft coaxial with the colum which is
rotationally oscillatable, neans for oscillating said shaft, and a
contacting nmenber of a 25 mesh, woven or filmentary structure with openings
therein representing at | east 60% of the area of said structure, said
contacting nenber being held to and extending fromthe shaft to near the

I nner wall of said colum and consisting of a plurality of vertical, 30
radi ally extendi ng menbers or of a single nenber wapped about said shaft -.
on a series of concentric circles, said contact pronoting neans 4.

I mparting substantially only rotationally oscillating horizontal notion to
t he i mm sci bl e phases. These contact pronoting neans inport substantially

only rotationally oscillating horizontal potion to thi 5 inntigibLe phases
with a mni mum dRPAxEEaer EYPELAREARLAYXPREY] ROERELIORALAY: PSRLLAEIBE t he

col umm, therebyhbaéizbntalli AGtABAS tbr 8Ref eémmikclibteephaseisabl eheseeri al by

m xi ng sai d phases, _causin hangi ngs_of _the.s A i sed phase
dropl et s, thinnfﬁﬁtﬁﬁ§ o 8ﬁ§ﬁp?1ﬂegfﬁlﬁwgﬁgteggggfgétégﬁéiegﬂggntact
surfaces of sai dopasdenadilyhosciddasing harbaresad, mekirri §§ &Pehel i cal
moverment . Thys, jphe sedBhachhaEeEDViRE HEARAiRamMeoEhanadsarhdge akiaanew ng

interfacial contact surfaces of the materials of the iHﬁ1scib e pgases and
bringi ng the 15MiFAagedn $he ABLEACKLPRaEEREOREatReW O YBReh tHEREPY DY
meki ng repeat ed faedtdehtingemawst hrdtsifag ogcihbakikhgactable material

by mixing said phases, causing changings of the shape
of the dispersed phase droplets, thinning any stagnant
10 film and exposing renewed contact surfaces of said ~
phases without causing turbulence, swirling or helical
movement. Thus, the contact promoting means have the
advantage of renewing interfacial contact surfaces of
the materials of the immiscible phases and bringing the
15 phases into more intimate contact with each other by
making repeated contacts therewith during oscillating
movements thereof.
According to the process aspect of the present
invention, a process for countercurrenfly extracting an
20 extractable material from a liguid feed material with
an extracting liquid which is immiscible with the feed
material, is of a different density from it and from
the raffinate resulting from the extraction comprises
passing a feed material containing an extractable
25 material vertically in one direction through a
cylindrical, unbaffled, extraction zone in a reaction
column; passing an extraction liquid vertically through
said zone in an opposite direction in such manner that
the liquid feed material and the extracting liquid are
30 maintained in contact in said zone by impacting said
liquids with a contact promoting means comprising a
contacting member of a mesh, woven or filamentary



novenents thereof. According to the process aspect of the present

i nvention, a process for countercurrently extracting an 20 extractable
material froma liquid feed material with an extracting liquid which is
imm scible with the feed material, is of a different density fromit and
fromthe raffinate resulting fromthe extraction conprises passing a feed
material containing an extractable 25 nmaterial vertically in one direction
through a cylindrical, unbaffled, extraction zone in a reaction colum;
-passing an extraction liquid vertically through said zone in an opposite
direction in such manner that the liquid feed material and the extracting
liquid are 30 maintained in contact in said Zdne by inpacting said |iquids
with a contact pratmidturerseith apeniiggsngherednt aepiregemtiner aaf laasesh,
woven or filamentery of fhe SiyifidH &aid 1ORALDAS LAIE Bl esenting at

| east 60% of the area of said structures which noves horizontally and
oscillatingly thrifigirRtalieand asciddatimgdenhsonghnsaddl yesoitjon
rotational oscil|aingite ety 20EtAintTB119N only ¥RRE1EdnkY LRRiTALeIRHY I N
the extraction 2Giges Ao HIEbP A I5halrtedi®ol Ryl QXGeLENE LS
removed from soap, but the processlhas ny ot her Conmercrally s Pﬁl
extraction appli c&ftRt4Po.2z0one. The invention may be put into

practice in various ways pdk e ied o cals sSRECbhieC 1 8MRRd iciERh $cak s gRP3LAL US
removed from soap, but the process has many other
commercially useful extraction applications too.

10 The invention may be put into practice in various
ways and a number of specific embodiments of apparatus
will be described by way of example to illustrate the
invention with reference to the accompanying drawings,
in which:



wi |l be described by way of exanple to illustrate the invention with
reference to the acconpanyi ng drawi ngs, in which: 6. Figure 1 is a
partially cut-away el evation of a preferred enbodi nent of the apparatus of
the invention, with six vertical contact pronoting screens shown for the

pur poses of illustration; 5 Figure 2 is a horizontal section of the
apparatus of Figure 1 taken along plane 2-2, omtting piping and the
distributor ring; Figures 3-A and 3-B together illustrate a | aboratory

scal e enbodi nent of apparatus in accordance 10 with the present invention,
conparable in operation to that of Figure 1g Figure 4 is a top plan view of
a portion of an_enbodi nent of contact pronoting neans for use in the

present inventi BAIEEBwWA £§ BnPaFtiadd¥oRutoriimy PL&FRATSoRhPENEt he cover has

been renoved; préfekrirgdr embodimanpabti dhky appatratnsedofl aheviaweatianot her
enbodi ment  of con% ct.g;gnn%Lng neang %grp%%% in thﬁgﬁr%sent ine tion; and
Figure 6 is a t3p §|§ﬁ VEREoF2AnSPRERCS, QB8 SSRESBE £RE apggfatus of
t he present the purposes of illustration;
5 Figure 2 is a horizontal section of the apparatus
of Figure 1 taken along plane 2-2, omitting piping and
the distributor ring;

Figures 3-A and 3-B together illustrate a

laboratory scale embodiment of apparatus in accordance
10 Wwith the present invention, comparable in operation to
that of Figure 1;

Figure 4 is a top plan view of a portion of an
embodiment of contact promoting means for use in the
present invention shown in an extraction column from

15 which the cover has been removed;



I nvention, with the cover renoved. In Figure 1 continuous extraction
apparatus 11, which is useful for extracting extractable material from-a
liquid feed material with an - 10. extracting liquid which is immscible,
substantially immscible or even partially immscible with the feed
material and is in a different phase, includes a hollow vertical colum 13,
"having a cylindrical wall 14, a flat plate bottom 15 and a flat plate top
15. . 17. The columm 13 rmay be fabricated of _any suitable material for the
.intended purpose but often stainless steel or’ether alloy steel, synthetic
organic polyneric plastic, e.g. polypropyl ene, polyethylene, PVC PTFE,
glass or glass lined steel may be 20. preferred. An inlet 19 is an inlet
to the colum for a lighter material, which may be either the extractable
feed material or the soFkgnre andsap pertéally sectéenednplah viewuch

material after C0”phﬁBkﬁgrOEmﬁgﬁlﬁéBEaBE'QBnQEQEe§§omé@1h8|ﬁEag§ 23r uselS

for charging of the heavier materi al he colum 13 and”an outlet 25 1Is
for its removal aftép EBRpPEEFBRYO FnYﬁEté?PraEF?on Circular distribution
rings 27 and 29 are prorigadef 6rigi at ebpupilag vhewcbar gadtnaterials evenly

t houghout the Cross- %ﬁg??ﬁ% go?% 8 seggg cog gn°§otﬁ§ Bgegrggnte better

extraction. °°Such® Py Spaced BpERrngs in the top
and bottom t her eof , ihgenhhgodewwdahdkpeandvepwaeupyedrespecti vel y, toward

the middle of the In Figure 1 continuous extraction apparatus 11,
which is useful for extracting extractable material
from a liquid feed material with an -

- 10. extracting liquid which is immiscible, substantially
immiscible or even partially immiscible with the
feed material and is in a different phase, includes
a hollow vertical column 13, having a cylindrical
wall 14, a flat plate bottom 15 and a flat plate top

15. 17. The column 13 may be fabricated of any suitable
material for the intended purpose but often stainless
steel or other alloy steel, synthetic organic
polymeric plastic, e.g. polypropylene, polyethylene,
PVC, PTFE, glass or glass lined steel may be

20. preferred. An inlet 19 is an inlet to the column
for a lighter material, which may be either the
extractable feed material or the solvent, and an
outlet 21 is for removal of such material after
completion of the extraction process. An inlet 23

25. is for charging of the heavier material to the
column 13 and an ocutlet 25 is for its removal after
completion ©of the extraction. Circular distribution
rings 27 and 29 are provided for distributing the
charged materials evenly thoughout the cross-section

30. of the column so as to promote better extraction.



colum and the flow of material fromthe distributors is indicated by ..
dashed lines 31 and 33. Metering valves 35, 37, 39 and 41 and/or shut-off
valves at simlar |locations are provided to control the relative flows of
extractable material and extracting solvent through the colum. In many

I nstances proportioning punps, rotaneters and/or mass flow neters are used.
A notor 43 and a converter 45 are positioned on the cover 17. The
converter converts the rotational notion of §he notor drive shaft to
oscillating notion, which oscillating notion is transmtted to a rotor 47.
The conbi nation of the notor and converter permts regulation of the angle
and frequency of rotational oscillation. The rotor 47, which is in the form
of a circul ar shafsychsdpostiboneds Viexve calil yakiy spdcedisopdrei dgengtm of t he

colunn 13, usual | v, {1 1150044 B6ALLNOREARSE A1 eJDEDULAA afPeafif! um 1O

mai ntain its axial position and the trueness of _Its rotatlona
oscillations. FastePerdbyi heeSPRFELIERLY hatowded Heiridde wihthe are six

pl anar vertical scéGp@sn4dndfone OfoWhbEhnat & SAOWY b FhW Bsdr ibuk b gure
2 the six screens 49, each of \Agplécg .S %e}rd to% e v ré%calMshafl 47, are
shown ext endi ng rabﬁa’r’l“g”f?tb?ﬁlt RFEFLat 1%t 429 & hear' ST i wal |
51 of the colum 1@alves 935, 37, 39 and 41 and/or shut-off valves at

similar locations are provided to control the

relative flows of extractable material and

extracting solvent through the column. In many

instances proportioning pumps, rotameters and/or

mass flow-meters are used.

A motor 43 and a converter 45 are positioned on
the cover 17. The converter converts the gha
rotational motion of the motor drive shaft to
oscillating motion, which oscillating motion is
transmitted to a rotor 47. The combination of the
motor and converter permits regulation of the angle
and frequency of rotational oscillation. The rotor
47, which is in the form of a circular shaft, is
positioned vertically and extends the length of the
column 13, usually fitting in bearing means at the
bottom of the column to maintain its axial position
and the trueness of its rotational oscillations. —
Fastened to the shaft so that they oscillate with it
are six planar vertical screens 49, four of which
are shown in Figure 1.

In Figure 2 the six screens 49, each of which is
held to the vertical shaft 47, are shown extending
radially from the vertical shaft 47 to near an inner
wall 51 of the column 13.



In Figue 3 (Figures 3-A and 3-B) a laboratory structure simlar to that
shown in Figures 1 and 2 is illustrated but with wapped around screeni ng,
knitted wire nesh, e.g. dem sting material, or other contact neans of the
type described herein (having openings in it) being held in contact with a
‘rotationally oscillatable shaft so as to pronote contact between the
different phases in the extractor. As illustrated, the continuous
extraction apparatus 53 includes a colum 55,9¢containing a rotationally
.oscillatabl e screenlike or openwork contact neans 57 held to a shaft 59.
When, for exanple, the apparatus is used for extraction of glycerine from
soap with an electrolyte, such as an aqueous solution of sodium chloride

and sodi um hydr oxi de, t?g $9 rgn3tb§i(l?‘ilgg'§d3sgag (Rngh cgrhgﬂ&icﬁ%ﬁgugh

water to keep it liquid) entérs the colunn through a l1ne 61 an X
after having had gl §EERFRBr BeRbBL¥ r ben FRat 1 shewyhin Figres.1 AR dueous
el ectrolyte, normal by iDChydiagesoBitmyith okt &iSped da soshdinsdvelimpdgle,
enters the colum t roggh an.inlet line 65 3nd.e{its thgougggan oughgt 67.
Distributors 69 and ?1°5F% BFH%i B2E™f oF - Fne  BFLBL Y B St o}, other
respectively. Thernooontiptt peabesobrtheangpé ofesensved et iver(Hawtigrgal
characteristics of egng};&grif}l §T:l5 Mok DRy CRL HAM; AT S OV dedyat, 73 and 75.
as t

Such are connected W [ eés, suc , 0se_designated 77 and 79, to neters
or digital readout EftRrpAERARL1¥0PSFLILRERAIRISNTEHETO AT VB PEIRQGSgs and

| ines (not nunberediont8ct between the different phases in the
extractor. As illustrated, the continuous extraction
apparatus 53 includes a column 535, containing a
rotationally oscillatable screenlike or openwork
contact means 57 held to a shaft 59. When, for
example, the apparatus is used for extraction of
glycerine from soap with an electrolyte, such as an
aqueous solution of sodium chloride and sodium
hydroxide, the soap in the liquid state (and
containing enough water to keep it liquid) enters
the column through a line 61 and exits, after having
had glycerine removed from it, through a line 63.
The aqueous electrolyte, normally including sodium
chloride and sodium hydroxide, enters the column
through an inlet line 65 and exits through an outlet
67. Distributors 69 and 71 are provided for the
electrolyte and soap, respectively. Thermocouple
probes or means for measuring other internal
characteristics of the materials in the column are
provided at 73 and 75. Such are connected by wires,
such as those designated 77 and 79, to meters or
digital readout equipment, not illustrated. Other

valves, fittings and lines (not numbered) are



10. illustrated in Figure 3, and represent neans for adding and renoving
sol vent, steam or other cleaning neans to/fromthe columm so that it may be
readily cl eaned between uses. In the illustration of Figure 5. 3
netering and other valves for the control of material flows to and fromthe
colum are not illustrated but such neans or equivalents wll usually be
provi ded, such as those illustrated in Figure 1. 10. When, as in the
case of soap fromwhich glycerine is to be t@mpoved, the feed nmateri al N
shoul d be kept hot or warmto maintain its fluidity, heating neans, such as
wr ap-around steamcoils or a steamor hot water jacket, not illustrated,
may be 15. provi ded. For |aboratory equi pnent such as that of Figure 3,
a steamtracer or amnigkeechtégainrrsgatanse Asat eeppagehe Rehhealby wound

about the colum. O .course such heat b r nos al
controlled to mai nt3PARENE Aek ?3&1?3n%%$5n§¥é %Fggﬁ g2 %Eﬁeg %%?ﬁfggln
t he col um. 5. means to{ﬁrémguhe aolunpr 80j thahohh mAYehbodeadhlyof the

i nvention in whichcihgntadbatwseneaskyy 8inléheominageuat§aq gachighirkhe
Si X regularlg sp aced screens is, in effect, a double screen. Thus, "the
r

col umn 83 i ndt udes3amgEPFiRAI 2§ pBEREF oKRLVERD Pﬁrthe control of

material flows to and from the column are not
illustrated but such means or equivalents will
usually be provided, such as those illustrated in
Figure 1.

10. When, as in the case of socap from which
glycerine is to be removed, the feed material should
be kept hot or warm to maintain its fluidity,
heating means, such as wrap—-around steam coils or a
steam or hot water jacket, not illustrated, may be

15. provided. For laboratory equipment such as that of
Figure 3, a steam tracer or an electrical resistance
heater may be helically wound about the column. Of
course, such heaters may be thermostatically
controlled to maintain the desired temperature of

20. the materials in the column.



10. shaft 85 of circular shape with screening 81 being bent into star
shape, each of the "points" of the star, such as that designated 87, having
sides 89 and 91. Between the different "points" of the star the screening
81 is held to a hollow tubul ar shaft 15. 85 by fastening nmeans 93, which
.may be suitably shaped threaded bolts that screw into threaded holes in the
shaft 85. If desired, stiffening neans, not shown, may be associated with
the screens to help themto nmaintain their shapes satisfactorily during 20.
«use. Al though no el evational view of the coht act pronoti ng nmeans of Figure
4 is included in the drawing it is to be understood that the screens wl|
extend the length of the extraction zone and fasteners 93 or other suitable
fasteners will be 25. suitably spaced al ong the shaft 85 so as
satisfactorily to hold the screening to the shaft. In Figure 5 another
enbodi mrent of the contact pronoting neans is illustrated in which
screeni ng, hardware cloth, coarser nesh material or other 30. sui tabl e
mat eri al having openings therein is bent 12. into elongated nodified
U-shape and fastened to a shaft. illustrated , the shaft 95 has threaded
openi ngs thergin into C et haade, rgﬂgﬁg I T

screeni ng 99 ?s bent t\(,)\@g g??&ﬁ%lé opene% {%]or sh%ﬁeén?bogglﬁrttstorgft&? and
is fastened to the &RugRt anbynaﬂﬁkﬁﬁ gre 3G la stegraing 81 is

continuous and each of the six regularly spaced
screens is, in effect, a double screen. Thus, the
column 83 includes a vertically positioned tubular
- 10. shaft 85 of circular shape with screening 81 being
bent into star shape, each of the "points" of the
star, such as that designated 87, having sides 89
and 91. Between the different "points" of the star
the screening 81 is held to a hollow tubular shaft

15. 85 by fastening means 93, which may be suitably
shaped threaded bolts that screw into threaded holes
in the shaft 85. If desired, stiffening means, not

shown, may be associated with the screens to help
them to maintain their shapes satisfactorily during
20. use. Although no elevational view of the contact
promoting means of Figure 4 is included in the
drawing it is to be understood that the screens will
- extend the length of the extraction zone and
fasteners 93 or other suitable fasteners will be
25. suitably spaced along the shaft 85 so as
satisfactorily to hold the screening to the shaft.
In Figure 5 another embodiment of the contact
promoting means is illustrated in which screening,
hardware cloth, coarser mesh material or other

30. suitable material having openings therein is bent



adapter 101 and a spacer 103, both of which are optional. At the end 105
the screening 99 nay be bent over, as shown at 107, to hold to an adjoi ning
scréen end and thereby stiffen both such parts. Such joinders may be

ef fected between the various adjacent screens, as illustrated.
Alternatively, the U shaped screens may be spaced farther apart so as not
to contact the closest of the other screens. In such cases it wll usually

be desirable to bend over both ends 105 of al®.the screens, as indicated by
nuneral 107, for edge strengtheni ng purposes. As with Figure 4, no.

el evational viewis shown of the structure of Figure 5 but it is to be
understood that fasteners 97 will be |located at suitable intervals al ong
the length of the shad Qﬁoﬁ@asaﬁiﬁé@ﬁfﬂéalv-ﬂ%ﬁetﬁlﬁdsﬁéﬁt%ﬁe@&drla

position along the |len ract te tivel and this
may be perforned WI%}E ?éépec? f ér%'é ehs ﬁ'% eéga‘?ab% <?‘1%‘3:5“
contact strips, sha@m%lmm&:rblssrseml@mIw‘rkecladapd;lee's Hédd et tdfre)ztch&t
sui tabl e shapes, may,exsegd £of th?hé%‘&i@énm t@? §§L§&§‘% may have

hol es therein for bolts 97. Such adapters may refera oyed in
some structures, usThiFRELY tPPENLAY rieF i Wi ‘E*P]%P‘F\un%%rl%*u%@fc‘t%e exhd dis

fasten the screens.fastded FtgUtite 6s}$i1ﬂu\5950dsgﬁvmatbo§@h@1miéﬁ§}|a/ diifped

wrapping around a VQégﬁgaJ @Pf &09 ggagéprfg§”rboth of which are
optional. At the end 105 the screening 99 may be
bent over, as shown at 107, to hold to an adjoinihg
screen end and thereby stiffen both such parts. Such —_
joinders may be effected between the various
adjacent screens, as illustrated. Alternatively, the
U-shaped screens may be spaced farther apart so as
not to contact the closest of the other screens. In
such cases it will usually be desirable to bend over
both ends 105 of all the screens, as indicated by
numeral 107, for edge strengthening purposes. As
with Figure 4, no elevational view is shown of the
structure of Figure 5, but it is to be understood
that fasteners 97 will be located at suitable
intervals along the length of the shaft 95 to
satisfactorily hold the screens 99 in position along
the length of the extraction zone. Alternatively,
and this may be performed with respect to the
screens of Figure 4 too, vertical contact strips,
shaped in cross-section like adapters 10l or of
other suitable shapes, may extend for the lengths of
the screens, and may have holes therein for bolts
97. Such adapters may preferably be employed in
some structures, usually with a saving in the number

of bolts used to fasten the screens.



knitted nmetal filanmentary de-m ster-type cloth 111. Subh cloth is known for

its high percentage of 5. voi ds, often up to about 97% whi ch all ows
ready nmovement of nobile materials through openings therein. Al though only
5 or 6 layers of the cloth are shown in the illustration, nmany nore may be

enpl oyed, e.g., 40. Spikes 113 or other suitable 10. hol di ng means may be
"enpl oyed to fasten the cloth in the desired position with respect to the
shaft 109 so that it oscillates with the shagg, Simlarly, to maintain the
.desired wapping density of the cloth or knitted nmaterial the end thereof
may be wel ded or 15. otherwi se held to the preceding | ayer, so that the
cloth extends to near to the inner wall 115 of the columm 117. The general

appearance of one clothgor u§%r%e$hggseggkg¥ggti§ jLLystrated squewhat
0.° € appar g

schematically at 119. 2 atus "and procéss a pects of the
present invention depepgion esephﬂaaiNgrhechioﬁhaﬁtnbvénéﬁtaopreﬁerred

extracting medi um anﬁﬁhadf ﬁ%@aﬁfﬁtf‘i'ibﬁlenQQBSIaHB‘-ﬂgsQérm:??ﬁg MB@halﬂ'ﬁte” al
extractabl e by the ext h medi um B

di
partially inmm sci bl 8 1ﬁoF“B€Png°H|%§6lbéa |ﬁefﬁ8“BFﬂ8r?f are

mai nt ai ned |nSSeparabedphasésennu@ntexabactlag%zuhécbraappasatasdgnd are

ijCh moving verticabhyehBndl bEergRt 19! hEELEPDSs| PnBldGnZ8PEnPhg@pPPar at us.
therein. Although only 5 or & layers of the cloth
are shown in the illustration, many more may be
employed, e.g., 40. Spikes 113 or other suitable

10. holding means may be employed to fasten the cloth in
the desired position with respect to the shaft 109
so that it oscillates with the shaft. Similarly, to
maintain the desired wrapping density of the cloth
or knitted material the end thereof may be welded or

15. otherwise held to the preceding layer, so that the
cloth extends to near to the inner wall 115 of the
column 117. The general appearance of cne cloth or
screening employed is illustrated somewhat
schematically at 119.

20. The apparatus and process aspects of the present
invention depend on oscillating horizontal movement
of the extracting medium and the feed material
containing or mixed with a material extractable by
the extracting medium. Both media are at least

25. partially immiscible (with one not being dissolved
in the other), are maintained in separate phases in
an extracting zone or apparatus and are each moving

vertically in different directions in such zone or

apparatus.



Extracting colums are well known and that of the present invention may be
substantially |ike previous colums (omtting any phase contact i nproving
features thereof except the distributors) but with the contact 5 inproving
means of the present invention included. The extraction zone may have any
suitable inlets and outlets therein which are so | ocated that they do not
interfere with each other, as by feed entering the columm bei ng swept out
quickly with the extracting 10 liquid plus extract (sonetines called '
purified extract). Cenerally there will be, as are illustrated in the
drawing in Figures 1 and 3, zones above ands bel ow the distributors (the
actual inlets) which are sonetines  referred tg as settlin ones, erein

the 15 raffinate andEXtr3ghing P BN AT ot &Y AT hPhedtim and
feed, respecti vetysemt xbtvenmtion ey e chulssetan tiral o nkkk ey presthemus

i mm sci bl e phas n additional o r [ty J

(I'ncidental ly, ?%hggﬁ%%l g‘s'yét%%%%ag ‘ﬁﬂaéﬁ%ee %‘%)n%als(ﬁéaglu@%%‘g}érg&gé%%%res

i mmi sci bl e phastensgf bexespl gkl tdi strikudorng) it Aokkh viEheeantart use of
a distributoy biiptdeind | mediaterl gpasrisent Sinsaitiomhiaidibudédie heavi er

Zones and the rel ati vERSXTXTERTELRR (TOAT HOH (Y OOl s ¢
phases depend tandooetketenthereimevhiicstsiaresafleatatedhdves. they e |y,
such densities M%Lliﬁ¥érfere with each other, as by feed entering the
column being swept out quickly with the extracting
10 1liquid plus extract (sometimes called purified
extract). Generally there will be, as are illustrated
in the drawing in Figures 1 and 3, zones above and
below the distributors (the actual inlets) which are
sometimes referred to as settling zones, wherein the
15 raffinate and -



di fferent enough so that the gravitational effect will separate the two
phases within a reasonable tinme, using the described equi pnent. The phase
densities will usually differ by at |east about 0.02 to 0.1 g/m, with the
usual range of differences being from0.03 to 0.4 g/m . However, the
process may al so be enployed for density differences outside such ranges,
"especially for greater differences, although for |esser differences
separating problenms may be encountered. Normal ly it is desirable for the
.density difference to be at least 0.04 g/m between the various
conpositions of the inmscible phases, i.e., between the feed and the
raffinate on the one hand and the extracting solvent and the purified

extract on the ot hetu, Te.q Al Al e Ol aRARS  SLRL %S0 el ana

rotationally oscillate 1y may have openi'ngs in the range
of 1 to 30 nmm acr os&eedf tkFRRUTisrally v Hejasy Wi tho themym Such fegslisidune of

the screening, woveibids fdiAmBHarindEEH1d RHastls @29de@%oha1necessary

5. often being in the range of 6Q to %%%;_Hith per cent ages

of free vol unes or WREEHPLPehhFERFTIT ST a oA eRsAt 8N df such
range for screeni ngslasulld e dotgdie reay tihen domit ikniciuise ghhiaislea N t-aey

material. such as g 00t d Ynabes malf U VG RIRROTHY oiedacedBRUt 97%

zone without the use of a distributor but the
illustrated apparatus is useful whether the heavier
or lighter phase is continuous). The extent of
separation in the settling zones and the relative
axial or vertical motion between the immiscible
phases depend to some extent on the densities of
such phases. HNormally, such densities will be
different enough so that the gravitational effect
will separate the two phases within a reasonable
time, using the described equipment. The phase
densities will usually differ by at least about
0.02 to 0.1 g/ml, with the usual range of
differences being from 0.03 to 0.4 g/ml. However,
the process may also be employed for density
differences outside such ranges, especially for
greater differences, although for lesser differences
separating problems may be encountered. Normally it
is desirable for the density difference to be at
least 0.04 g/ml between the various compositions of
the immiscible phases, i.e., between the feed and
the raffinate on the one hand and the extracting
solvent and the purified extract on the other.

The contact promoting means employed, which

rotationally oscillate horizontally may have



the area of the openings in screening is in the range of 60 to 80% Still,

it is desirable for the filanmentary nateri al

to provide nmaxi mumw re

strands for inpacting the 15. di spersed phases and for mxing. This
hel ps to nmaxim se the driving force for extraction ( the difference in

concentrations of extractable materi al

phases),
However,

causing too nuch notion
novenment of the i mMRSFHIEP

and it thins any separating film between the phases.

bet ween the di spersed and conti nuous

20.

the sizes of the openings between th&. wires should be such that =
resi stance to the novenent of the wires is mnimsed. The angle of
oscillation and the frequency of oscillation are interrelated, with
frequency being 25. limted as the angle increases. Thus, i

desirable not to crgggﬁaéﬁgngngﬁgnrggggiéfoﬂ td j@@uﬁ%&f@@éingfggpe by

t he cpntﬁét means becayse such will
r’h%|f'£,m’¥he nglF&Sof 30.

t is

cause axi al
oscillation

will be in the rangeobimel ¢H tH¥) scrdaniny efwsadnd yod Of t DAmetigamynd t he

frequency of oscillatj
50 to 300 per ninut%ét

en screens are e

é’%a"!' e g Hr.am5@ 050 ;300 ccReR Y NUte, preferablly
oneg

to extend substantially

the length of5Sthe extraction zffeemriering el tapstangs «0f $0i nto 2B%
directions from the, e SoPfcdiadissi bt 2k Add evShahds Cbr L e 2PBR G dMSings

whet her single or doubl e screens, such

often being in a lower portion of such range

for screening and in a higher portion for knitted

filamentary material, such as that sold for

10. de-misting purposes, e.g., about 97%. Preferably

the area of the openings in .screening
is in the range of 60 to

80%.

Still, it is desirable for the filamentary material

to provide maximum wire strands for impacting the

15. dispersed phases and for mixing. This helps to

maximise the driving force for extraction (

difference in concentrations of extractable

the
material

between the dispersed and continuous phases), and it

thins any separating film between the phases.

20. However, the sizes of the openings between the wires

should be such that resistance to the movement of

the wires is minimised.

The angle of oscillation and the frequency of

oscillation are interrelated, with frequency being

25. limited as the angle increases. Thus, it is

desirable not to create a turbulent condition in the

extracting zone by causing too much motion of the

contact means because such will cause axial

movement

of the immiscible phases. Normally, the angle of

30. oscillation will be in the range of 4 to 100°



Wi ll nomally nunber from4 to 100, preferably being from4 to 50 and nore
preferably being from10 to 30. The angle of oscillation depends to an
extent on.the nunber of screens and will normally be slightly nore than the
angl e between adj acent screens. Thus, for exanple, if twenty screens are
enpl oyed such angle would often be about from22 to [err]. Sometimes angles
“larger or smaller than the preferred angle w 5I be utilised and on occasi on
up to 40%greater angles or down to 10% | essé *angl es may be preferred.
.lrregul ar spacings, while operative, are not preferred. Wen screening is
enpl oyed and the contacting neans extends radially fromthe axis of the
extraction colum ( fromthe oscillating shaft) it wll often be desirable
to utilise conparat iPrelfierepilok 10i kanBAParpd whee foequedeyabér bakiasathen

material of the screan: W Fr¥g 5b 34l Ebel enbest KEAQLA, tgre@g%aii‘gi E§

shape, and this is especially inportant if the extractin um- i
subst anti al radi us® €0§. ped. 8ipgte - nel'henoECHBrBS REREPBPLOYRARNRer
screeni ng, which som&kbm335ubsuhhtuaedylBh&thhghﬁ ba@yens, eg8PabeisAPI Oyed

The scr eeni ng i ros 0P8 SBEmeRES Rt RASEar aRt He BqaaRae bt et hR P ar o

of other suitable sHagss the eﬂggs°§ecbﬁon§csblahablehehaft of the
apparatus, whether single or double screens, such
will normally number from 4 to 100, preferably being
from 4 to 50 and more preferably being from 10 to
30. The angle of oscillation depends to an extent
on the number of screens and will normally be
slightly more than the angle between adjacent
screens. Thus, for example, if twenty screens are
employed such angle would often be about from 22 to
249, Sometimes angles larger or smaller than the
preferred angle will be utilised and on occasion up
to 40% greater angles or down to 10% lesser angles
may be preferred. Irregular spacings, while
operative, are not preferred.

When screening is employed and the contacting
means extends radially from the axis of the
extraction column ( from the oscillating shaft) it
will often be desirable to utilise comparatively
thick filamentary, wire or rod material as the
material of the screen, to give it sufficient
strength to maintain its shape, and this is
especially important if the extracting column is of
substantial radius, e.g., 0.5 to 1 metre or more.
However, thinner screening, which sometimes is

utilised in multiple layers, can be employed for



striking or inpelling of inmm scible phases by the contacting neans w ||
nove such phases horizontally, w thout an axial conmponent. Whether screens
or other means, such as wapped de-misting naterials, previously nentioned,
are enpl oyed, the contacting nmeans will usually extend between the inlets
to the colum ( the distributor portion thereof) a distance of about 80 to
99% of the inter-inlet distance, preferably 90 to 99% thereof. Wth respect
to the entire height of the columm the screéfls often extend from50 to 95%
t hereof, preferably 70 to 95% t hereof, the bal ance of such hei ghtbeing _
taken up by the settling zones. The screens will normally extend to within
~1/2 to 10mm of the inner wall of the cylindri- cal colum, or to a distance
whi ch is about 0. 1sugh3%rgherhecdinamst spo( prefhzabhrerithl Exaningheo

colum. When the c kNG cNeangal S0 vV I n e
equi val ent t hat |sg%?g%ged gbout fhecoggﬁlﬁgtlgégg gg? %QEMaH§§u£Eg+F

extend to within abdtt S8RePeNEERLRe RaFBCERNEHEEOPENAL Q&PSFnatlvely any

of the contacting E&&ﬁ&bt[&)’shﬁp@% suchkrakesdetukeohhakoi Ehaabehagal nst such
inner wall. A partlg .I% usef. ul ;gntact pronnt n hBHas been
&5

found especial |y s&itaprad 8F &FPFAdirig 5Iy8§??ﬁég%g§§$3558a ai ni ng

25 to 35% of matercoataamlebemaaad wéipemaver eughdphasas hot9zohtglily,
state, with an aqugQusogkeahr akyhe 88hPbhAAt. whether screens or

other means, such as wrapped de—-misting materials,
previously mentioned, are employed, the contacting
means will usually extend between the inlets to the
column ( the distributor portion thereof) a distance
of about 80 to 99% of the inter-inlet distance,
preferably 90 to 99% thereof. With respect to the
entire height of the column the screens often extend
from 50 to 95% thereof, preferably 70 to 95% thereof,
the balance of such heightbeing taken up by the
settling zones. The screens will normally extend to
within 1/2 to 10mm of the inner wall of the cylindri-
cal column, or to a distance which is about 0.1 to
3% of the diameter ( of the inner wall) of the
column. When the contacting means is of a woven
filamentary material or equivalent that is wrapped
about the oscillating shaft it will usually extend
to within about one cm of the wall of the column.
Alternatively, any of the contacting means may be of
such structure that it rubs against such inner wall.
A particularly useful contact promoting means,
which has been found especially suitable for
extracting glycerine from a soap containing 25 to
35% of water, at an elevated temperature and in a



conpri sing sodi um chl ori de and sodi um hydroxi de, is one wherein the nunber
of screens is about 20, the screen openings are about 6 mm the screens
extend 5. Wi thin about 2 nmof the inner wall of the cylinder, the angle
of oscillation is about [err] and the frequency of oscillation is about 220
per mnute (220 cycles). The process aspect of the invention is applic-.

10. able to a wwde variety of extractable materials and extracting nedia,
usually solvents. In all such processes, in addition to inpacting the

di spersed phase it is inportant to inpart oscillating horizontal m xing
notion to both phases, preferably 15. but not necessarily rotationally
(with respect to the extraction zone aXis). 20. The process of the
present invention is applicable to a wi de range of extractions, which may

be conducted under; ajumsphali £, RFHSSWE acziuéu&heél@éteééwteé s P! es,

there may be nentioned 5 5 renovals of dyes and flavours fromaqueous medi a
with organic sol ve?ﬂ"éprdrfdlq%es%&‘i“h&}ilcﬁf’cﬁ‘e ERIFIH H htdraxdide f iem oi | s
Wi th suitable i mricad bite prief enentriwlbeoloenicredhdnuld idsule: afo,otcher

exanpl es of suita r ct known t he e and need 10 not be
$& i q-g?&/ ik aoooutd%t 1% R Balt & dicheer s

nmenti oned here. ari ous stens are aW}e
Handbook, 4th Edi tmd'ﬁn(rpahqpt Ghinm of dfe Kintgratwaldk)Qf puts icgtidadey,

the angle of oscillation is about 25° and the
frequency of oscillation is about 220 per minute
(220 cycles).
The process aspect of the invention is applic-.
10. able to a wide variety of extractable materials and
extracting media, usually solvents. In all such
processes, in addition to impacting the dispersed
phase it is important to impart oscillating
horizontal mixing motion to both phases, preferably
15. but not necessarily rotationally (with respect to

the extraction zone axis).



MG aw Hi'l | Book Company (1963) at pages 14-45 through 14-55. Such
publication also briefly describes solvent 15 extraction and rel evant

t heori es thereof at pages 14-40 through 14-44. A preferred process on which
t he apparatus and 21. process of the present invention have been tested
is the extraction of glycerine fromsoap with Iye. As soap is manufactured,
whet her by a kettle or non- kettle saponification process, when fats and/ or
oils are saponified glycerine is produced and dissolves in the agueous soap
resulting (which often has a content of 65 to 75% of soap, with the bal ance
bei ng water and glycerine). Wth the glycerine renoved, such soap wll
usual Iy contain from about 65 to 73% of sogp, W th the bal ance bei ng water
Water is miscible with the soap, which is in liquid state at el evated
tenperature, so water TRPORECERAOPL hENBSBHCASRENENEREFALR| A neans.
Consequent |y, | ugpiscappeoyeda whiehrafige 6Exéuteaotiansaquhous sayubéon of
sodi um chl ori de ang sodiunlg¥dr0ﬁide whi.ch_is iH“LSSLbbf g@;h the liquid
state soap. The“SBEPCt&Ai BRIPE RHBCHBPET 4FsREGES AP sEont T AU ous phase for
the extraction, presaumest sédspewhmphegonthens Pa¥nPabBERtisned 329 of water

and about 3 50 }é%%9319|¥§$ﬁg%§£ahﬁ ESa¢bargedrbn hGebYuL AcH2E Rith
ge o

tenperature in the range o[lerr], prefer- ably _being._in the range of
e e gf

90 to [err]. Thergepsicr §olvents and t xtraction of paraffinic
materials from oils with suitable immiscible
preferential solvents. A multitude of other examples
of suitable extractions is known to the art and need

10 not be mentioned here. Various such systems are
detailed in Chemical Engineers' Handbook, 4th Edition
(Perry, Chilton and Kirkpatrick), published by
McGraw-Hill Book Company (1963) at pages 14-45 through
14-55. Such publication also briefly describes solvent

15 extraction and relevant theories thereof at pages 14-40
through 14-44.

A preferred process on which the apparatus and




|l yte solution in water is at a concentration of about 5 to 20% of sodi um
chl oride and/or sodi um hydroxide, with a m xture of both electrolytes being
preferred. In such preferred m xture the proportion of sodiumchloride to
sodi um hydroxide will usually be within the range of 1:1 to 10:1,
preferably 2:1 to 5:1. Mre sodi um hydroxi de than normal may be present in
‘the electrolyte to saponify any free fat 22. or oil present with the
soap, and the ratio of Nad :NaOH and the con¢kntrations of both may be
.varied for best operations with particular types of soaps (of different
coco-tallow ratios). The electrolyte solution will be charged to the
extract- ing zone at a tenperature in the range of 80 to [err], preferably
90 to [err] and theprenpesabfir ehenptbegeekt imcénioionr chave wedeh tested ntai ned

in the range of 85 [ eferab | 9 | c m

of ten being insul at %geaﬁé%?cgéﬁ{lréﬁl Jé%}’%g%%g? egr(%'g %%%t%%ﬁafr%?br%y
regul ate such tenpef@eBrés TRABUFAEFBrog. weligtitenHfbY he kehpléd el 1Nt he

el ectro- lyte sol utkaRe¢Bacggdn el baPO6RBLEYcDEs | k& £a0gead/dr lofns 31 1,

preferably being within_the ran o£ 3:2,to0 p:2. The s ap har ged, wi | |
normal |y be a sodluﬁF§05ﬁ98P1%F8ﬁe? 4%\ ﬁn%c+ﬁspfﬁdﬂfp$o 3% %%gﬁﬁhv%ﬁons,
such as one of a m iturbeohgtiabhswsaagd reswhtingi (whiviereftes Heagpraoporti on
of talloww Il usuallyiBGef 6@M530:50799% £ PLELST D] ¥n Obhd B SPAMcPWeing
water and glycerine). With the glycerine removed,
such soap will usually contain from about 65 to 73%
of socap, with the balance being water. Water is
miscible with the soap, which is in liquid state at
elevated temperature, so water alone cannot be used
as the extracting means. Consequently, lye is
employed, which is a mixture of an aqueous solution
of sodium chloride and sodium hydroxide, which is
immiscible with the liquid state soap.
The soap, which is the more viscous, discontinu-
ous phase for the extraction, is a neat soap which
contains from about 15 to 32% of water and about 3
to 15% of glycerine. It is charged to the extractor
at a temperature in the range of 80 to 102°C, prefer-
ably being in the range of 90 to 95°C. The electro-
lyte solution in water is at a concentration of
about 5 to 20% of sodium chloride and/or sodium
hydroxide, with a mixture of both electrolytes being
preferred. In such preferred mixture the proportion
of sodium chloride to sodium hydroxide will usually
be within the range of 1:1 to 10:1, preferably 2:1
to 5:1. More sodium hydroxide than normal may be
present in the electrolyte to saponify any free fat



soaps made fromother fats and oils may al so have glycerine renoved from
them by the present nethod. In the processes of the present invention,
utilizing the countercurrent extraction columm previously described, with

t he contact pronoting neans of the present invention therein, the soap
renmoved fromthe extraction zone will contain fromO to 4% of glycerine and

the w thdrawn aqueous electrolyte will contain from10 to 25% of gl ycerine.
I deal Iy, the glycerine content of the soap 241 be less than 1% and that "of
the lye will be near to 20% or nore, due 23. to the high extraction

efficiency of the present process. The major advantages of the present
I nvention are in increasing the concentration gradient of the extractable
mat eri al (by mixi mp @d present i tiorehe miamt endnthetratetavesh t he

di spersed and conty{eOUPEHIASES ik [MonEad AN i Ok Z0PShod g P AChi eving a
much hi gher extraction efficiency than was previously attainable. For

exanpl e, utilizi ng’3F1ehoteW 0SSt yIREEBE RS | W P L3 yRas aft

invention with oscdddpd | (gE ST Efserithedsddhtd Do €08 k@) heimty of about

2.4 metres the efficgi ency of extgﬁaﬁlion jlghebui%/i‘ll ent.to that of about
roti

3-1/2 theoretical SISUECIAHT ST RNt "Y AIFHE BT t§hFacts
efficiency of a rotndizgpealiast xotemperathadoln thy erangersst t8k wf fi ci ency

of a pulsed columygzec, preferably 90 to 95°C and the temperature in
the extraction column will be maintained in the range
of 85 to 102°C, preferably being 90 to 95°C, with
the column often being insulated and/or controllably
heated to maintain and/or regulate such temperature.
The ratio by weight of the scap feed to the electro-
lyte solution charged will nofmally be in the range
of 1:1 to 3:1, preferably being within the range of
3:2 to 5:2. The soap charged will normally be a
sodium scap of higher fatty acids of 10 to 18 carbon
atoms, such as one of a mixture of tallow and
coconut o0il, wherein the proportion of tallow will
usually be from 50 to 95%, preferably 50 to 85%, but
soaps made from other fats and oils may also have
glycerine removed from them by the present method.
In the processes of the present invention, utilizing
the countercurrent extraction column previously
described, with the contact promoting means of the
present invention therein, the socap removed from the
extraction zone will contain from O to 4% of
glycerine and the withdrawn aqueous electrolyte will
contain from 10 to 25% of glycerine. Ideally, the
glycerine content of the soap will be less than 1%
and that of the lye will be near to 20% or more, due



Such significant inprovenments over prior art extrac- tion systens is
phenonenal . It is attributed to the unique contacting action of the
oscillati-ng horizontal contacting neans, which m xes the phases, maxim zes
contacts between the phases and causes the changes of shapes of the

di spersed phase droplets, thinning of any stagnant filmand the exposures
‘of renewed contact surfaces of the innisciblg phases, especially of the

di spersed phase, thereby facilita- ting nass fransfer of the extractable
-material fromthe di spersed phase into the continuous phase, as in the
soap-gl ycerine apptication described above. The enpl oynent of screening or
equi valent material with openings therein allows oscillatory nmovenent of

t he 24. contacti kg ﬁﬁanglﬁhtﬁéEFaékéeésﬁﬁélﬁbﬁé¢Yc@ﬁsﬂh@tP!#SQmu Wi t hout

the production of updesksed turbulence while still providing nmany surfaces
to i npinge on or propel ﬁhe naterl I n the golunn The presence, of
openi ngs of sufficient S'%e™FACFhd XBﬂFﬁg??na nﬁ%ﬁspé?§%“gré%%ﬁﬁ%l%%reen

bl ockages (the sizearef1anynpaeastu@athenabeeeﬁtr@teaen@r&miénbeofeSEethan

the size of the scrge grgggghpg)mﬁggglgisg8§ $i§§n§ ;hgqﬁhases fgmﬁép%UCh

dropl et sizes of the disperse o
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motions or axial nlx'ﬂgeVLng a much higher extraction efficiency than
was previously attainable. For example, utilizing a
laboratory type extraction column of the present
invention with oscillating screens therein, for a
column height of about 2.4 metres the efficiency of
extraction is equivalent to that of about 3-1/2
theoretical stages. This is about four times the
extraction efficiency of a rotating disc column and
about seven times the efficiency of a pulsed column.
Such significant improvements over prior art extrac-
tion systems is phenomenal. It is attributed to the
unique contacting action of the oscillating
horizontal contacting means, which mixes the phases,
maximizes contacts between the phases and causes the
changes of shapes of the dispersed phase droplets,
thinning of any stagnant film and the exposures of
renewed contact surfaces of the immiscible phases,
especially of the dispersed phase, thereby facilita-
ting mass transfer of the extractable material from
the dispersed phase into the continuous phase, as in
the socap-glycerine application described above. The
employment of screening or equivalent material with

openings therein allows oscillatory movement of the



and thereby inproves the efficiency of extraction. Any material inpelled in
one direction by the oscillating screen or other contact neans, is then
noved back to its initial position by the balance of the oscillatory
notion. Thus, the net effect is that no swirling or helical novenent occurs
and the general axial novenents of the phases are the sane as they woul d be
wi t hout enpl oynent of the oscillating contacfy pronoting neans, except that
a much higher efficiency is obtained. In the present specification and in’
the clains various terns have been enpl oyed which will now be further
defined or explained. For sinplicity's sake the word "inm sci bl e" has been

used to include partially .inmscible., %ﬁaffinate".describes t he removed
feed material fromSAAf Sk BP0 1V 9 THe BATSEA S0IFE YRR SIZFUTRLS Bren
renoved. 25. dermotesvitthait fiHeamerddyctiiare © fanthdesds,edasumddl easce,hose

which are thin. " ‘e 141G ud 1 d {6 A PLhEAYSE PG | g P
fabric, screen or si mr!1ear orm%\ézgryi olurggdot ﬁg? wor ds and te?%;iq%réplr%y&f I n

the specification AR HhYiRARPRIRS Y Sdife SOl ®sondBi%e RREAANRS of

consi stent with thegandyNast haifd fbielte JIRCETS tie ididditand aediy al so
be put into practice in varioys ways ancLa q{unber q:f speC|f|cfenbod| ment s
will be described tB39 IRFTY Ltes screen blockages (the'sizes of’any

particulate material present will be less than the
size of the screen opening). The viscosities of the
phases and the droplet sizes of the dispersed phase,
when such is a ligquid, will be such as to inhibit
such screen blockages, too. The horizontal movement
of the contacting means is controlled and does not
cause turbulence, swirling motions or axial mixing,
and thereby improves the efficiency of extraction.
Any material impelled in one direction by the
oscillating screen or other contact means, -is then
moved back to its initial position by the balance of
the oscillatory motion. Thus, the net effect is
that no swirling or helical movement occurs and the
general axial movements of the phases are the same
as they would be without employment of the
oscillating contact promoting means, except that a
much higher efficiency is obtained.

In the present specification and in the claims
various terms have been employed which will now be
further defined or explained. For simplicity's sake
the word "immiscible" has been used to include
partially immiscible. "Raffinate" describes the
removed feed material from which some or all of the
extractable material has been removed, whether—thq



the invwention with reference to the foll owi ng exanples. EXAVPLE 1 Utilizing
a continuous extraction apparatus essentially like that shown in Figure 1,
nmeasuring 2.4 nmetres by 0.15 mand equi pped with twelve screens radially
positioned and set apart 30, a soap containing glycerine is extracted with
| ye. The extraction columm is cylindrical in shape and the screens are
flat, with openings therein of about 3 nmacross and with wire dianeters of
about 1.5 mm The screening is square woven gid is rigidified by external
framng which is joined to a rotationally oscillating shaft which noves the
screening horizontally. The angle of oscillation is [err] and the frequency
Is 220 oscillations per mnute. The soap charged is one produced in an
autonati c saponificaticg ._ron1sod|un1 dr oxi de an@,g_n1xture,pf
three parts of tallow AUt o1 A 5*F Yabout
6% of unsaponified denetaadtb1¢b ffﬂéﬁ@nﬁsglwmxﬂsrﬁndnndeY%aﬁ weetleras The

| ye contains 8. 9960{n§99'#ﬂ18ﬂ'9£ dfh?ﬁd 4o Of n saghi o JB“ﬁH?@é@E ¥ th the
excess sodi um hydroxi de being use In part _to saponify the unsaponified
oils and fats in th%tgﬁﬁﬁlsqh%r%%%is%%lh%ﬁ°|%@?ﬁﬁ?ﬂeﬁQﬁﬂF%uo%uﬁﬁﬂﬁﬂﬁﬁw c

pressure and the teppehat UVerisSudOothOr efofds kend terms employed in the

specification should be given their broadest

reasonable meanings consistent with the teachings
herein.

The process of the invention may also be put

- into practice in various ways and a number of
specific embodiments will be described to illustrate
the invention with reference to the following
examples.
EXAMPLE 1

Utilizing a continuous extraction apparatus
essentially like that shown in Figure 1, measuring
2.4 metres by 0.15 m and equipped with twelve
screens radially positioned and set apart 30°, a
soap containing glycerine is extracted with lye.
The extraction column is cylindrical in shape and
the screens are flat, with openings therein of about
3 mm across and with wire diameters of about 1.5
mm. The screening is square woven and is rigidified
by external framing which is joined to a rotationally
oscillating shaft which moves the screening
horizontally. The angle of oscillation is 37° and
the frequency is 220 oscillations per minute.

The soap charged is one produced in an automatic
saponification apparatus from sodium hydroxide and a
mixture of three parts of tallow and one part of



within the 90 to [err] range (actually 91 to [err]) during the five hours
of the run. The soap and |ye are continuously charged at tenperatures
within the range of 90 to 95C too. The feed rate of Iye to the colum is
mai nt ai ned at about 23 kg/hr while that of the soap is held at an average
of about 46 kg/hr. The soap w thdrawn contains about 0.3% of glycerine and
the |Iye contains about 18%thereof. The concentration of glycerine in the
| ye may be increased by using the lye with 2frdi ti onal sodi um hydr oxi de in
t he soap making stage. The mixture therefromis permtted to settle
separately and the |ye separated contains at |east 25% glycerine. The soap
fromthat settling operation, preferably containing some unsaponified fat,
is fed to the extremtomst ouillsm Tnd ke inss et if | & dfatunsappdhigd ed by

the sodi um hydroxi Paetgora%ﬁfr&lgﬂ tehea%”gf" agcltyé&izy& arfel 504 a4 apscshow t hat

the extraction colum : he oscillating screens operatin
described, is the %l% é?ﬂn*?lf?sz Q-tﬁe%br%ﬁ s iy rige 13 W P e ght

about 0.3 mat thesd®@pam hyikoidk aboidh tdite SewEe <k Sé adinen atydmm tom are
motres in hel ght . RIS o diiT ol SRRt T e D d s o
10 times that of obthbs #nd afFtes atnusere isedrdi ng nechani cal nmeans for aiding
in The soap column is maintained at atmospheric
pressure and the temperature is monitored to be
within the 90 to 95°C range (actually 91 to 94°C)
during the five hours of the run. The soap and lye
are continuously charged at temperatures within the
range of 90 to 95°C too. The feed rate of lye to
the column is maintained at about 23 kg/hr while
that of the soap is held at an average of about 46
kg/hr. The scap withdrawn contains about 0.3% of
glycerine and the lye contains about 18% thereof.
The concentration of glycerine in the lye may be
increased by using the lye with additional sodium
hydroxide in the soap making stage. The mixture
therefrom is permitted to settle separately and the
lye separated contains at least 25% glycerine. The
soap from that settling operation, preferabrﬁy
containing some unsaponified fat, is fed to the
extraction column and the unsaponified fat is
saponified by the sodium hydroxide present in the
extraction lye.

Calculations show that the extraction column
employed, with the oscillating screens operating as
descrived, is the equivalent 3-1/2 theoretical

stages. Of the column height about 0.3 m at the top



i nproving the contact of the inm scible phases of the feed and sol vent.
EXAMPLE 2. When the above described apparatus is nodified as 10 shown in
Figure 3, by incorporating wapped denm ster wire, such as that manufactured
by the York Dem ster Conpany and usually enpl oyed for de-m sting exhaust
stacks or vents, simlar efficiences are obtained and in both cases power
‘consunption is |low and axial 15 displacenent of the inmiscible phases is
m nifral. Results achieved by the use of this pilot plant colum are al so
obtainable with the | aboratory apparatus illustrated in Figure 3, utilizing
ei t her 28. the wap-around packing or the_radially positioned screens.
Such results can al so be obtained by varyin§7the nunber of screens,

changi ng L he aﬂgbﬁdoﬁbeﬁ‘&i khat b@ﬁeaﬂﬂsﬁﬁiﬁegiﬁlﬂ the 1_f>?_eamnsyeomléale§:¢ifd>ﬁ-
tron, wthin the_ranges given in_t preceal ng specifrcation. lt,Is

consi dered t hat 5?gﬁqﬂggtéPnsitFchﬁﬁngggﬁﬁnggs$ﬁ€§a§€b%?e?°%§t+%c??%%
efficiencies wlL.8esekiresr dm hedgbt.a Phaenexsraetiappef fif asenpy esenths

under constructi @lnaratgd 16 8-BR' 4 to 10 times that of other
5 apparatuses including mechanical means for aiding in

improving the contact of the immiscible phases of the
feed and solvent.
EXAMPLE 2.
When the above described apparatus is modified as
10 shown in Figure 3, by incorporating wrapped demister
wire, such as that manufactured by the York Demister
Company and usually employed for de-misting exhaust
stacks or vents, similar efficiences are obtained and
in both cases power consumption is low and axial
15 displacement of the immiscible phases is minimal.
Results achieved by the use of this pilot plant
column are also obtainable with the laboratory
apparatus illustrated in Figure 3, utilizing either



1. A continuous, unbaffled, extraction apparatus, useful for counter
currently extracting material froma liquid feed material with an
extracting liquid which is immscible with the feed material and is in a
different 5 phase, which conprises: a hollow, vertical, cylindrical columm;
first inlet means in an upper or lower part of the colum for adding to the
colum a liquid feed material containing angextractable material to be
extracted therefrom first outlet neans for r'emoving 10 fromthe other sich
part of the colum a raffinate of the feed material of a reduced content of
the material to be extracted; second inlet neans for adding to the part of
the colum fromwhich the raffinate i s renoved an extracting |iquid which
is immiscible witFRHdHEPRIIIM BITENRI GRS Faod et P iroed

materi al and the raddddrd e, hpimgdmaisercan dlightsy ddtaided iy second
outl et means for remvin uch extracti iqud, .w th extract mat er i al
therein, fromthe Vpaaﬁ%“}ﬁg ttsrhee r(‘:‘“10“|‘)ﬁc%Jenr1(;l ?énn%#éc%%'hecﬂene%}q qtl}féd a:% laed(?:f(r:l; and
movabl e contact 2@ swridnistimp meshschanging ddleunir enmgndsiafy asaididEi—cal

shaft coaxial with fhie Gl 4ih WiEhdigdPtaianald wnsdddalable, means for
oscillating said shaft, and a contacting nmenpber of a mesh, woven or

filmentary struct FRESH HIFpent ngstt Het 1R EEMthaty sten sdtters 60% of
the area of said MdxsiddonsSainl ¥ HiElnGrerter dairygtiedd to and
extending fromthe shaft to. near.the inner |1 of said calum and

consi sting of a pl%tf llcfJt%/nco]fesve"f]t]ilcaﬁs%qadi ATy BX eo(?lédiangfolr?\eEl §ESSE of a
si ngl e nenber w apEmhriiols, Heseitafy wrler swnistsrwdt 3M.concentric
circles, said contact pronoting neans * C L M S *



30. inparting substantially only rotationally oscillating horizontal notion

to the i nm sci bl e phases. 2. An extraction apparatus as clained in claim
1 in 5 which the said contact pronoting neans extend parallel to the shaft.
3. An extraction apparatus as clained in claim2 in which the nunber of
vertically extending nenbers is 10 from4 to 100. 4. An extraction
‘apparatus as clainmed in any one of clains 1 to 3 in which the angle of
oscitlation is from4 to 1000. 15 5. An extraction apparatus as cl ai med
in any one of clains 1 to 4 in which the frequency of oscillation is from
50 to 500 per mnute. 20 6. An extracti apparatus as clainmed in any
one of the preceding clains in which the contact pronoting neans are of
screeni ng havi ngCbaem$ngs in the range of 1 to 30 nmacross. 25 7. An

extraction apparatus as clainmed in any one of the preceding clains in which
the contact pronpting neans extend between the inlets o the colum a
di stance of about-80 td GmERUeES. diRbahEEe et SEEFASHEIN FRRAALED 8.

An extraction appeefhlsSfes Sobahtefl ¢lir Byt Dyiceof rd dHeiny arLek it | fids a n
whi ch the Contaciigﬁggnéégg material with an extracting liquid which is

immiscible with the feed material and is in a different

5 phase, which comprises: a hollow, vertical, cylindrical
column; first inlet means in an upper or lower part of
the column for adding to the column a liquid feed
material containing an extractable material to be
extracted therefrom; first outlet means for removing

10 from the other such part of the column a raffinate of
the feed material of a reduced content of the material
to be extracted; second inlet means for adding to the
part of the column from which the raffinate.is removed
an extracting liquid which is immiscible with and of a

15 different density from both the feed material and the
raffinate, being heavier or lighter than both; second
outlet means for removing such extracting liquid, with
extracted material therein, from the part of the column
in which the feed liquid is added; and movable contact

20 promoting means in the column comprising a vertical
shaft coaxial with the column which is rotationally
oscillatable, means for oscillating said shaft, and a
contacting member of a mesh, woven or filmentary
structure with openings therein representing at least

25 60% of the area of said structure, said contacting
member being held to and extending from the shaft to
near the inner wall of said column and consisting of a
plurality of vertical, radially extending members or of
a single member wrapped about said shaft on a series of

30 concentric circles, said contact promoting means

* C L M S *



31. neans extend to a distance fromthe inner wall of the colum which is
within the ranges of about 0.5 to 10 mm 9. An extraction appratus as
claimed in any one of 5 the preceding clainms in which the colum is
cylindrical and the contact pronoting neans extend to a distance fromthe
i nner wall of the colum of about 0.1 to 3% of the dianeter of the inner
wall of the cylidrical colum. 10 10. An extraction apparatus as clai ned
in any one of the preceding clains in which the contact pronoting neans ~
extend from50 to 85% of the height of the colum. 11. An extraction
apparatus as clainmed in any one of 15 the pgeceding claims in which the
nunber of contact pronoting nmeans is from4 to 50, 12. An extraction
appar atus as cl dnpedtinganybshentialhy PrEEcHPHAYCEPRRIBY | PSGRLIERALIRE angl e

of oscillation BOrischtM #8ti16n508. ti8. imm WcEBLE aghasds apparatus as
clainmed in any one of the preceding clains in which the frequency of

oscillation is from50 to 300 per mnute. 25 14. An extraction apparatus
as claimed in apy oneAnfekbeapttomdapparditussasnchvinédt e shatmcbnimct

pronoting meansyhsch £RECER1KI K6nPACHONLOMEBLRY | Réabli £RtésdpapaeleBbOUt 2
rotationally oscillatable 30 shaft. 15. An eXtraction apparatus according
to claim14 in to the shaft.

3. An extraction apparatus as claimed in claim 2 in
which the number of vertically extending members is
10 from 4 to 100.

4, An extraction apparatus as claimed in any one of
claims 1 to 3 in which the angle of oscillation is from
4 to 100°,

15
5. An extraction apparatus as claimed in any one of
claims 1 to 4 in which the frequency of oscillation is
from 50 to 500 per minute.

20 6. An extraction apparatus as claimed in any one of
the preceding claims in which the contact promoting
means are of screening having openings in the range of
1l to 30 mm across.

25 7, An extraction apparatus as claimed in any one of
the preceding claims in which the contact promoting
means extend between the inlets to the column a
distance of about 80 to 99% of the distance between
such inlets.

30
8. An extraction apparatus as claimed in any one of
the preceding claims in which the contact promoting

ARRT ) O



32. which the contact pronoting neans is of woven filanentary materi al

whi ch extends to within about 1 cmof the walls of the colum and is held
in place on the shaft by transverse supports extending fromsuch shaft. 5
16. Apparatus as clained in claim1 substantially as specifically
described herein with reference to Figures 1 and 2 or 3A and 3B or 1, 2 and
4, or 1, 2 and 5 or 1, 2 and 6. 10 17. A process for countercurrently
-extracting an extractable material froma liquid feed material with an
extracting liquid which is immscible with the feed material, is of a
different density fromit and from 15 the raffinate resulting fromthe
extraction, which conprises passing a feed ¥hterial containing an

extractabl e matepighsvektbAa! LY ands?aeaﬂaéeffémw AUy 8,L94 | &f’&ﬁé" !

unbaffl ed, extraction zone 1n a reaction columm; passing an extracilon
liquid 20 verticSPRYmAhWBLGH B&i Withim the FRRERHIE eaktf-?‘?‘éc‘h%rfc‘? - & g

manner that the liquid feed material and the extractlng liquid are

mai nt ai ned i n copt act én sa'd ﬁ % nggctln éqylds mnth qgfontact
promoting neans ¢onpri 8PnG*E 26Nt 88t FRE* HERDE? oﬁ %ﬁwﬁa
filanentary stru&h8rpraFe léﬁeﬁlﬂg§sth@r@hhche%#%ﬁﬁﬁﬂqmﬁy%ﬁ qX%&ﬂd%Kﬂékﬁ

the area of sai daglr uﬁ&uesﬁt%tcgraaaeﬁn&%éaﬁgt@ekié/n&rn@b esdid@indwl y
t hrough said reacti on zone where X subt ntlall%monl
from the inner wall o e co about 0.1 to 3% of

the diameter of the inner wall of the cylidrical column.

_ 10 10. An extraction apparatus as claimed in any one of
the preceding claims in which the contact promoting
means extend from 50 to 85% of the height of the column.

11. An extraction apparatus as claimed in any one of
15 the preceding claims in which the number of contact
promoting means is from 4 to 50.

12. An extraction apparatus as claimed in any one of
the preceding claims in which the angle of oscillation
29 is from 10 to 50°,

13. An extraction apparatus as claimed in any one of
- the preceding claims in which the frequency of

oscillation is from 50 to 300 per minute.

25
14, An extraction apparatus as claimed in any one of
the preceding claims in which the said contact
promoting means is a screen-like or woven material
which is wrapped about a rotationally oscillatable

30 Sshaft.

15. An extraction apparatus according to claim 14 in

* c L M S *



rotational oscillating horizontal notion is inparted to 30 the material..in
the extraction zone. 18. A process as clained in claim17 in which the
33. contact pronoting nmeans have openings in the range of 1 to 30 mm across
and extend substantially to the boundary of the cylindrical extraction
zone, the nunber of contacting nmenbers is from4 to 50, the angle of 5
oscillation is from10 to [err] and the frequency of oscillation is from50
to 300 per mnute. 19. A process as clained in claim17 or claim18 in™
which the feed liquid is a soap at an elevated 10 tenperature and in liquid
form the extractable material is glycering, and the extracting liquid is
an aqueous el ectrolyte solution. 20. A process as clained in claim19 in
which the 15 |i yhiig¢hsthe fteasacsnbaProting meAngr d5oPEi YRVER water and is

at a tenperaturgiimbieakgnagtekiher Whik® ktehdst ke @lieatinohybatsel ghi on
as charged to the extracting %on Is at _a tegpera u&ﬁth t he range ﬁf 80 to
[err], the tenp&fathfevdlitn8ietPrallrORT,8RE *§ A& At APnEd3CR 98 tRE range
of [err] to [ermshalfit bgnttrahsedrseasupporiter eatentiiagr frcom Bucheisphf tof
soap feed togelectrolyte solution charged is from1l:1 to 3:1, the soap is a

sodi um soap of higher fatty acids of 10 to,lBFﬁgnbon atons, as charged the
soap contains frdém 3 AEPETEES, 58 GlpdEethdr CHeidkdr SULSHGNEteddroRyt e
sol ution cont ai Bpeldigncally A¥cehibeddherednl ehitte rafdrenceodoUtigures

l and 2 or 3A and 3Bor 1, 2 and 4, or 1, 2 and 5 or 1,
2 and 6.

10
17. A process for countercurrently extracting an
extractable material from a liquid feed material with
an extracting liquid which is immiscible with the feed
material, is of a different density from it and from

15 the raffinate resulting from the extraction, which
comprises passing a feed material containing an
extractable material vertically in one direction
through a cylindrical, unbaffled, extraction zone in a
reaction column; passing an extraction liquid

20 vertically through said zone in an opposite direction
in such manner that the liquid feed material and the
extracting liquid are maintained in contact in said
zone by impacting said liquids with a contact promoting
means comprising a contacting member of a mesh, woven

25 or filamentary structure with openings therein
representing at least 60% of the area of said
structures which moves horizontally and oscillatingly
through said reaction zone whereby subtantially only
rotational oscillating horizontal motion is imparted to

30 the material in the extraction zone.

18. A process as claimed in claim 17 in which the

N )



hydr oxi de, the soap renoved fromthe extraction zone contains fromO to 4%
of glycerine and the extracting liquid with glycerine that is renoved from

the 30 extracting zone contains from1l0 to 25% of gl ycerine. 21. A
process as clainmed in claim 17 substantially as 34. specifically
described herein with reference to Exanple 1, 2 or 3. 22. A conti nuous,

unbaffl ed, extraction apparatus, 5 useful for counter currently extracting
-material froma liquid feed material with an extracting liquid which is
inmmi scible with the feed material and is in a different phase, which
conprises: a hollow, vertical, cylindrical columm; first inlet neans in an
upper or |lower part of 10 the colum for ad@Bng to the colum a liquid feed

material contai nidygh A Rah m@%ﬁ%rhébetg RRi é%riﬁtﬁg ESB?EVB?Il

first outlet nmeans for renoving fromthe aother suc ol um a
raffinate of the %P Mt &Grossopng F§&&89dsBSﬁFéﬁFléﬂlﬂh§°nﬁPSr|aI 15 to
be extracted;, sexwuhdaiyelofMeaes cytinagdicag b&ttrbetﬁlaht z6he!, heheohuiiBetr om

whi ch t he raffln i S .remaved_an extractln IS i i bl e
e and ol Al fire%ta B pRRp s 38 2hm ndtk’ s0L Ehe 20k 1T B8
raffinate, being HEHALAFiGN Pﬁgﬁ?@ﬁ £Ra%op§OR; agdcshe i@eausnéw ffans for

removi ng such extgsaGitlilRg ildndyisd £ romt 1§ 0exbr 30hegetBingniudk .t herein, fromthe
part of the colum in which the feed liquid is added; and movabl e cont act

pronoting nmeans in the colum conprising a vertical
19. A process as claimed in claim 17 or claim 18 in

which the feed liquid is a socap at an elevated

10 temperature and in liquid form, the extractable
material is glycerine, and the extracting liquid is an
aqueous electrolyte solution.

20. A process as claimed in claim 19 in which the

15 1liquid socap feed contains a minor proportion of water
and is at a temperature in the range of 80° to 102°cC,
the electrolyte solution as charged to the extracting
zone is at a temperature in the range of 80 to 102°C,
the temperature of the extraction zone is maintained in

20 the range of 85° to 102°C by controlled heating
thereof, the ratio by weight of socap feed to
electrolyte solution charged is from 1:1 to 3:1, the
soap is a sodium soap of higher fatty acids of 10 to 18
carbon atoms, as charged the socap contains from 3 to

25 15% of glycerine, the extracting electrolyte solution
contains from 5 to 20% of sodium chloride and/or sodium
hydroxide, the socap removed from the extraction zone
contains from 0 to 4% of glycerine and the extracting
liquid with glycerine that is removed from the

30 extracting zone contains from 10 to 25% of glycerine.

21. A process as claimed in claim 17 substantially as

A



shaft coaxial with the colum which is rotationally 25 oscill atable, neans
for oscillating said shaft and a contacting nenber of a nesh, woven or
filmentary structure with openings therein representing at | east 60% of the
area of said structure, said contacting nmenber being held to and extendi ng
fromthe shaft to 30 near the inner wall of said colum and consisting of a
plurality of vertical, radially extending nmenbers or a single nenber X
wr apped about said shaft on a series of 11111111 111111 11111111111 * C
L M S * 35. concentric circles, said contact pronoting neans

I mparting substantially only rotationally oscillating horizontal notion to
the i nm sci bl e phases wth a m ni mum of unggsirable axial mxing in the
extraction 5 zone of the colum, thereby faci'litating mass transfer of the
extract abl e nat epealifgadilyi dgssxideghhezeinmwiichi zefigreoneatesEyampden t he
phases, causingjichagngings of the shapes of the dispersed phase droplets,

thi nning any stagnant film and exposing 10 renewed contact surfaces of said
phases w t hout causing turbul ence, swirling or helical novenent. 23. A
process for courlRer culr eohitynarusactunbgffiedxt extrabtéonatppraptiisem a

1quid Teed HAl el Welh EaufiledXhathntdyl bdtedcthhg nas ek THNSErBheaW (N
the feed material, is of a different _en3|¥y fromit and fromthe raffinate
resul ting from tliqudd fgedi satesipdhwith an” extracting liquid which is

immiscible with the feed material and is in a different
phase, which comprises: a hollow, vertical, cylindrical
column; first inlet means in an upper or lower part of

10 the column for adding to the column a liquid feed
material containing an extractable material to be
extracted therefrom; first outlet means for removing
from the other such part of the column a raffinate of
the feed material of a reduced content of the material

15 to be extracted; second inlet means for adding to the
part of the column from which the raffinate is removed '
an extracting liquid which is immiscible with and of a
different density from both the feed material and the
raffinate, being heaving or lighter than both; second

20 outlet means for removing such extracting liquid, with
extracted material therein, from the part of the column
in which the feed liquid is added; and movable contact
promoting means in the column comprising a vertical
shaft coaxial with the column which is rotationally

25 oscillatable, means for oscillating said shaft and a
contacting member of a mesh, woven or filmentary
structure with openings therein representing at least
60% of the area of said structure, said contacting
member being held to and extending from the shaft to

30 near the inner wall of said column and consisting of a
plurality of vertical, radially extending members or a
single member wrapped about said shaft on a se;ies of

A



conprises.passing a feed material containing an extractable materi al
vertically in one direction 20 through a cylindrical, unbaffled,
extraction zone in a reaction colunmm; passing an extraction liquid
vertically through said zone in an opposite direction in such manner that
the liquid feed material and the extracting liquid are maintained in
contact in said 25 zone by inpacting said liquids with a contact pronoting
-means conprising a contacting nenber of a mesh, woven or filanmentary
structure with openings therein representing at | east 60% of the area of
said structures which noves horizontally and oscillatingly 30 through said
reacti on zone whereby subtantially only rot3ti onal oscillating horizontal

motion with a mmﬁménw(ial cfmﬁr‘éai$ éméecbﬁmndmmﬁdsal in the

1111111 111111 t i n order
to facilitate ma #%En%% sub t%’he Mf¥ aclfja%lmta allﬂgyésn%qxﬁ%g%%sg d
phases, maxi mi mh@rtmh%lsmmmetptﬁae Mlmgwqﬁqmm@ of the
shape of the di SpekSftn PHASEnAESDEEBe xidll f}ﬁ‘iﬁh N S0 8Rr oldtli@nand

te)l,(IPgﬁ: Q%C;ene df‘g’%tg t %“f%%f%%ﬁia'gbﬁl aﬁ y%tqlofﬁ “Cf%lglicr%i’fffrllllll
* C L M S *of the extractable material by mixing said phases,
maximizing contacts between the phases, causing
changings of the shapes of the dispersed phase
droplets, thinning any stagnant film and exposing
10 renewed contact surfaces of said phases without causing

turbulence, swirling or helical movement.

23. A process for countercurrently extracting an
extractable material from a liquid feed material with

15  an extracting liquid which is immiscible with the feed
material, is of a different density from it and from
the raffinate resulting from the extraction, which
comprises passing a feed material containing an
extractable material vertically in one direction

20  through a cylindrical, unbaffled, extraction zone in a
reaction column; passing an extraction liquid
vertically through said zone in an opposite direction

_ in such manner that the liquid feed material and the

extracting liquid are maintained in contact in said

25 zone by impacting said liquids with a contact promoting
means comprising a contacting member of a mesh, woven
or filamentary structure with openings therein
representing at least 60% of the area of said
structures which moves horizontally and oscillatingly

30 through said reaction zone whereby subtantially only
rotational oscillating horizontal motion with a minimal
axial component is imparted to the material in the

AR



36.
extraction zone in order to facilitate mass transfer of
the extractable material by mixing said phases,
maximizing contacts between the phases, causing

changings of the shape of the dispersed phase droplets,
thinning any stagnant film and exposing renewed contact

surfaces of said phases without causing turbulence,
swirling or helical movement.

) )N



