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M xer for mxing of |iquids or suépeheions”: o and nmet hod for m xing

The presentwobnseasss on rel ates to a mxer for nmixing of 5 - ROTRESSI81252
suspensi ons and a nmethod for m xing. On the market there are since
long different m xers consisting of am agitator which is driven by a
notor in a cylindrical vessel. The neans which achieve the stirring
10- may be one or several pliane shovels or plates, a propeller or a
t ur bi ne wheel . Such m xers have been used |n nany ~_connections and for

many di fferent Yimxs ES , : ’ on there is now
proposed an. 15 e&é€15avg ANgl; §£$§e saV|ng enbodlnent of a mxer. The

m xer acc%?%rﬁ__ % |nten Ton is mainly characterized in that

it conprises two mXxing chanbers provided each with an exterior

inlet, a first ehangeesbayi ﬂﬂvantiéﬁlﬁemtwetd;ra mixer rm:atmmng) @f second
chanber. T e chapberg are gonnect e o] ch a way that

t he outlet of t éqFfa§t°r SusP%ﬂﬁngné ?s an mgﬁﬁgd £&‘[elhe sec nd chamber. A
nunber of m xi ng el ements are arranged on a rotating axis which is

common for thengﬂotﬁgaﬁgfﬁét Eﬂ@rﬁ’ét&gsfhééﬁﬂéﬁghaﬂﬁferent mitdes ent shape
in the two chanbers and the m xin i rst_chamber are

arranged to achfepgiftinggofyan agltﬁ%@ﬁst+gPa}§eé§ﬁ%%? bY 2 ORI 1R R he
m Xi ng e'e”EntScyM1ndr1calh9e§EémUdThéaﬂbensawhiahramgbdveOtheh$EWErnmg|ng

t hr ough stirring mainly_wthout r

such desi theP@Y| 308P§|ﬁEdSFKSrgny§$§§t5386gf§ ord§9a¥es h%ﬁﬂﬁéﬁ onIy

one driving neaps. a turbine wheel. Such mixers have been used 1n many
connections and for many different purposes.

According to the invention there is now proposed an

15 effective and space saving embodiment of a mixer. The mixer
according to the invention is mainly characterized in that

" it comprises two mixing chambers provided each with an

exterior inlet, a first chamber having a little volume in
relation to a second chamber. The chambers are connected to

20 each other in such a way that the outlet of the first
chamber is an inlet to the second chamber. A number of
mixing elements are arranged on a rotating axis which is
common for the two chambers. The mixing elements have
different shape in the two chambers and the mixing elements

25 in the first chamber are arranged to achieve mixing by
means of large shear forces, while the mixing elements in
the second chamber are arranged to achleve mlxlng through
stirring mainly without shear forces.

30 Wifh a mixer of such design there is obtained two different
kinds of mixing with only one driving means.

The high shear forces which are needed for the mixing in
the first chamber demand-a high addition of energy.



The hi gh shear forces which are needed for the mxing in the first

chamber demand a high addition of energy. WO 96/ 12555
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advant age the first chanber is arranged above the selé%'lr‘{s 9%21 er,
since the bearing of the rotating axis in 5 the | arger | ower chanb_er
gives a smaller influence on the flow conditions in the sane. If so
is desired the first 5 smal | er chanmber nmay, however, be arranged bel ow
t he second chanber. Providing the m xer -with a vertical stirring axis

means that thitknaddantagpatiei SitsttéRamber is. affbﬂ% rabdvactygve the
desired high f n firs e mxing elenents in
t he sanme sui té%ggﬁd gﬁgﬁg%%m %?ch the Brak %e%gb&ﬁﬁp%m S@xERpEhdi ng
on the Ehﬁabatgeﬁf1©ﬂ@rn¢hembeaygﬂve$ mrsmn&keskin&iueﬂmeLuﬁmkhe

A 5o other ki pféy OboRlXtong! SACERE IBMEN BE o115 UdA AlPne 479000

forces q?y of coyyse be used. 15 The m XI ng e

chanber consi ¥fe{deh chamber may, aB%W%YeFHp@I%FrQT&%(P%ﬂgW dthe segond
give a littl echamberi nereas@ing thespiker withd) a véﬂﬁibaw\@\fﬁz@ﬂﬁz@%ﬂfé'

t he upper as 0 r oVl i th flow disturbing
baffl e plate§$%§h%h€§églﬁg ;gmgﬁg °¥h%?ﬂ$ qﬁhgﬁ%%T. These plates are

preferably arranged radially in the respectlve chamber with an

extension of 1n order 1‘éé0a&flié\b§ chardd £ir&d ﬁ dl;ilg ﬁn:%gﬁeria §.§le

Both t § upp and the | ower m xjng chanber are SUIt
provid %le%ﬁ‘a’mﬁ’r‘ Zthe SMixing Llepentfcdn the S% vadtatdy ni xi ng -
el enent s. Thmﬁﬂt@%ﬂlwmm@eﬂmeﬁmmlth shovels. Depending on the ( :

capacity of the mixer'may 4, 6 or more shovels be used.
Also other kinds of mixing elements which give rise to hlgh

shear forces may of course be used.

15
The mixing elements in the second chamber consist with
advantage of impeller formed agitators which give a little
increase in pressure.

20 With advantage as well the upper as the lower chamber are
provided with flow disturbing baffle plates at the walls of
the mixing chamber. These plates are preferably arranged
radially in the respective chamber with an extension of
~ 1/10 of the diameter of the mixing chamber. - '

25 -

Both the upper and the lower mixing chamber are suitably

also provided with annular horizontal plates arranged

between the mixing elements. These plates divide the mixing
chambers in a number of partial spaces where separate

30 vortex formations occur.

The mixer according to the invention is with advantage
provided with a motor with variable rotation speed which
drives the rotating axis. By way of such an arrangement the



chanmbers in a nunber of partial spaces where separate 30 vort ex
formati ons occur. _ The mi xer according to the invention is with
advant age wooe1f¥s§vi ded with a notor with variabl e rotati onp&pggdeds,ch
drives the rotating axis. By way of such an arrangenent  the
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-3 m xer nmay easily be adapted to di?ferent ki nds of m xi ng

. tasks. The invention:-.al so conprises a nethod:for continuous m xi ng

"5 of a small anmobunt of a first liquid with a considerably | ar ger
anount of a semoRdr| ingy dasNlg Bexadaptedihtokdififerent Wih&S HASm
descri bed above__The first liquid is m xed with the second liquid in
a first mxing tRgkBer in which the m xi ng takes place by neans of
hi gh shear forces, after 10- whi ch the obtained m xture in a second

m xture chamber p,g inventﬁHHjEigsdcﬁﬂggkééggabﬁe§ﬁ5&rﬁgg.Egﬁeiﬂugﬁérm&ging
shear forces. The met hod according to the invention is
suitabl e fdr 15°9f adegahki ARCURES PRi AgfdFstt higuidcuifhne epngiderably
oi | ? :n sdefed gmeahﬁeat éhﬁe&?ﬁ&fi 1§ §auddihSaamekeri 62! tﬁéd&ﬁﬁ?e ]
as for exanple ap.acc caustic_s tion or ti-0Xi | S jle . the
second | i quid CHH§F§t§a§fg?@ﬁe?ﬁﬁ?ﬁlgﬁa.agoﬁﬁ' @H?hﬁgﬁigﬁgﬂq?ﬁds%ﬁt%&ﬁ?d
carried throughwithstbe sewapdt haguad in a €hestcmixingi chambes im xesicit h
~a partial flow % : all LL 1 | Lt i aggg i e
remai ni ng armun?j.‘-e ﬁgﬁ&g? gggg?agﬁgbgiPgiéggaﬁegfiﬁg%ﬁegg%%%n Sﬁg%gééftép
10 which the obtained mixture in a second mixture chamber is
subjected to mixing by stirring mainly without shear

forces.

The method according to the invention is suitable for

15  degumming, refining or other treatment of vegetable oils.
.In such a treatment the first liquid is a chemical additive
as for example an accid, a caustic solution or anti-oxidant
while the second liquid consists of vegetable oil.

20 The method is suitably carried through in such a way that a
chemical additive is mixed with a partial flow of vegetable
0oil in the first mixing chamber while the remaining amount
of vegetable o0il is added in the second chamber.

25 With advantage the degumming of oil may be carried through
such that the desired amount of acid is mixed with the
whole flow of vegetable oil in the first mixing chamber
while the caustic solution which shall neutralize acid and
fatty acids is added into the obtained mixture in the

30 second mixing chamber. '

The mixer according to the invention is described further
with reference to the attached drawings, fig 1 of which



25 Wth advantage the degunm ng of oil may be carried through such

that the desired anmount of acid is mxed with the whol e fl ow of

veget abl eygiok/ 1435t he first m xing chanber while the caustic solution
whi ch shal | neutralize acid and fatty acids is added®FHEEPSORS2
obtained m xture in the 30 second m xi ng chamber. The m xer
according to the invention is described fufther with reference to the
attached drawi ngs, fig 1 of which VO 96/ 12555 _
PCT/ SE95/ 01252 shows one as

an exanpl e chaseus oo thaeawh  Ofamplé )Qﬁ{ogg}ilénbodlmet{?% Be S Wuﬂi ex""'lth1
ar r angenent the mixer is a ere sHown
m xer 1 conpr#]:'sqw% WS an .amrﬁgﬁ{ﬁ)’b‘élir}n%@ c%ﬂ'é‘r’%ﬁ@ i a mante t hese

chanbers t here |s a notor 4. Connected to and driven by the notor
there is a v TRANST whi ch i.s .not shown is
nount ed |n bg’%élfgi at t tgohnévn'faﬁhe HrartpSTOPPTLSING WP ¢ he comon

axis 5 Phere @ nAsdcRl él'%hﬂé?ﬂ scharhers 2,1B. Ahbgve thasspeharibenyy chanber
2 the nixing ai&aem§ & hotst 4. c°nne¢9éed WoPidHy \WiaSleh Wy D QRly |0

t he enbodi ne of the er that shown there are“two m X1 ng

el enents in t Te 1s %ﬁb%ﬁt%qérrtﬂﬁ im g H@qqgﬁer"hilgébérﬁjmﬂ: on

t he desshmdh cnaepamuryteﬁ :trhebeama'fgsofat:mlfes Q)d'd’tfbnﬂldiﬂ)ﬁihé)fch%iber

m xi ng el enend s r | i ng

chanber have@roﬁ)ﬁﬂéé{ a e andi)%ar%e f?gle%tr% zﬁﬁn@eﬁl&ﬂ"iﬂ?@% ‘ﬂ]&xbeen '

arrangef Ty Eheh WAREX am:ing chamb@ri dhef miwing Hiemewhsn@ (dwd:ist

al ternati veI of A&@ﬂ:ﬂ:.ne whed ¥ WidH SHIwdlRE TnXivhHe Shddes! ‘
The pl.ates whi exten

radially 20 -£££E¥H£t fgﬁgﬂowé)tte¥e'dre'two mixing elements in the

upper chamber and three in the lower. Depending on the
desired capacity of the mixer of course the number of

15 mixing elements may vary. The mixing elements 7 in the
lower mixing chamber have propeller shape and have as is
seen on the drawing been arranged to give upwards and
downwards flow in the mixing chamber alternatively. Along
the walls of the mixing chambers there are radially

20 arranged buffle plates 8, 9. The plates which extend

- radially inwards are arranged with a certain opening gap
from the wall of the chamber. Their length is the same as
the height of the mixing chamber. The with is usually |
~ 1/10 of tlL. diameter of the mixing chamber. The mixing

25 chamber 2 has an inlet 10 and an outlet 11 which
constitutes the inlet into the mixing chamber 3. This has a
further inlet 12. In the bottom of the mixing chamber 3
there is an outlet 13. 1In both mixing chambers there are
annular horizontal plates 14, 15 which divide the mixing

30 chambers in a number of pa:tial spaces. These partial
spaces make the presence of separate vortex formations
possible which facilitate the mixing.



] .
radially inwards are arranged with a certain -opening gap - fromthe
wal | of the chanber. Their length i's the sane as the hei ght of the
M Xi ng charniweo 96/iBsss wi t h is usually - 1/10 of th.. di apetseogéirzshe
m xi ng chamber. The ni xing 25 chanmber 2 has an inlet 10 and an outlet 11
whi ch constitutes the inlet into the msxi ng chanber 3. This has a
further inlet 12. In the bottomof the m xing chanber 3 there is an
outlet 13. In both m xing chanbers there are annul ar hori zont al
pl ates 14, 15 which divide the m xing 30 chanbers in a nunber of partial
spaces. These pdiitthalthe showpasbodimeat: bf hesedizerotomppetely ddffexent
formati ons X 55
for mtions o, 1R Udd i) nle e bbtaihis Th ‘B two mixingyChifiblez
shown enbodi nenfesPithee the facto et dhe Fommenegxis is rptakingnuiithoas

may be obt ai ned dertdig tﬁ&dﬁiﬂrﬂ%p@éﬁﬂ‘bm energydmbheibhad%at tbhehet he
common axis is rotatln Wi t certain rotation speed. The.energy
which is agded i g lnglﬁﬁﬁﬂbqﬁzfpﬁb &H?ﬁbgfsgn% g%ggsg?g eSP83Fhe” hi gh

shear for (f@ercwm deo@rdpudd R20nddmesr jargelrarthanethddatiddtioh of
energy in the | rgf%r | anet er of the turbine
wheel nmay be 14%“%5?9 4E#ﬁ§“i d mﬁglnﬁéthgﬂsfgéoo mmin the upper m xing
chanber. The di aneter of the propeller may be 160-250 nmat a

di aneter - 0theb @4 sMBHeT tdfeﬁrﬁ/\wurweﬁt bl 1C haghe. 140 190 mhhwhkH &

there is wt ccor to the 15 |nv be used

for a mx ﬂg tag%' E%hﬁégﬁ ne upPF&éP&EﬁPQOF 9@ Sfagﬁé Soi |

Veget abl e oi |l |dﬂaméuea'tﬂb1ﬂmx@mopeﬂd@wlmaQOMECéGQGZEQ mayat a diameter
of 500 mm in the lower treatment chamber.

In fig 2 there is shown how the mixer according to the
15 invention may be used for'a mixing task in connection with
treatment of vegetable oil.

Vegetable oil is led to the mixer 1 from a source 16 by way
of a conduit 17 in which there is a flow controlling valve
20 18. The conduit 17 leads to the upper mixing chamber 2. A
chemical additive is added to the conduit 17 from a source
19 by way of a conduit 20. The mixture of vegetable o0il and
chemical additive which enters the treatment chamber 2 is
subjected to such high shear forces that the additive very
25 rapidly is divided into and reacts with the vegetable oil.

" From the treatment chamber 2 the obtained mixture passes
down to the lower mixing chamber 3. To this a further
amount of vegetable oil is added through the conduit 21.
Also in this conduit there is a flow controlling valve 22.

30 In the lower treatment chamber 3 the added vegetable oil is
mixed with the mixture from the mixing chamber 3 by
stirring. After mixing the oil is led further for further.
treatment through a conduit 23.



of a conduit 17 in which there is a flow controlling valve 20 18. The
conduit 17 leads to the upper mxing chanber 2. A chem cal ‘additive
i s addedyigogifagssconduit 17- from a source - 19 by way jt 20.
The m xture of vegetable oil and chem cal additive whicC n ers the
treatment chanber 2 is subj ected to guch high shear forces that the
additive very 25 rapidly is divided into and reacts with the vegetable
oil. Fromthe treatment chanber 2 the obtai ned m xture passes

down to the | ower m xing chanber 3. To this a further anount of .

Vﬁget abl e 0:( :As dsaddath lt:J‘mr wwldﬂm:zl $ Hhdmithl additidrs tay! ttdildes @wh mlgt
there is a ntr ng valv rrentca er.
3 the added &3’& %tﬁ t"%sa qiﬁ?@’(f%% H}t F"B: @ﬂ\{\'ﬁ'tde&ﬁer Sl"ﬁ'@ i ng
chanber 3 by stirring. After-mxing the oil is led further for

further &f‘t "G Ba dddUdhat SAY bl Barried thro\(}ghggfli‘}

PCT/ SE95/-012 1S seen in
the dra®i ng MegRt@Rle @il icansiars a& apdegumming thes@ddd tive wonsists

charrbe(r]I 3h| f dt s‘i{c%@ﬂdﬂ:i@ aée@irumlceacid phoépfhdﬂl@ =es: § w@dl@iuﬁml | be
carried throu t.abl e qil nsi a urg

additive consq%s’t ?&ﬁéﬂj aly aér‘o[qq °£:&J(S21°%Lho ric %gl

sul phuric vegaararcleMuidh dhe adfidfddtiion aaf amlsﬂrltls)fa@c@@anl&dZmayO/oamf t he
veget abl e oi lyq4i8 HOY4 '&héﬁﬁé@&dﬁ&ﬁ&m'ﬁn@o@‘o 1 - n of

causti c_sol utlon I N an noun % fl veget abl e

oi | . ThPs addihe FlawmpPh segehande oil. Thishadditipr Eﬂaﬁ’hé?a’ﬁ@i dacer at
relatively | @yvHeanwan & furthdﬂ”l&\hﬂéi:e cxCiat Iz%l%dﬂ%l&golﬁﬁeﬂﬁw i xi ng {

charber 200 uner 25, 10 A, U2, PR B RSl BOREREG gl o2
ot her addl ti ceustid selmkygeritice thid lasrean né-d'mrlg @ﬁna@ber in the same
mixer.
15
The method- acéording to the invention may also be used at
other additions to the vegetable o0il as an addition of
.anti-oxidant (end treatment) or in connection with
hardening of the oil when a catalyzer is added in the form
20 of a suspension.

When treating according to the invention the chemical
additive may be used efficiently which may lead to a lower
use of chemicals which brings about lower costs for the
25 - producer. With the effective mixing the holding time in the
'~ mixer may be short - below 30 seconds.



) . . . . .
anti -oxidant (end treatment) or in connection wth har deni ng of the
oil when a catalyzer is added in the form 20 of a suspensi on. '

When treatwbg.;@mﬂi_ii—ﬂg_w: on the chemi cal PCTISEgSI0YS2 MRy be
used efficiently which may |lead to a I ower use of chem cal s which

bri ngs about | ower .Hﬁuﬁ prodgcer. Wth the effective mxin
%eggfhgggg time inf* c"’l[“"""mlﬁm may be short - bel ow 30 seconds. 9
_ s o PCT/ SE95/ 01252
Cl ai nms 1. Mxer for mxing of liquids or suspensions, ¢ h a -
racter i glaifsi n that it conprises two mxing 5 chanbers (2, 3)
each provided with an exterior inlet (10,12), a first chanber (2)
having a little volune in relation to a second chanber (3), which
chanbers are 1. MizemefoxdmisingcRfolhgpiflf SGCRUEPRRFLIPAGL tRehf®rst

glhggﬁgs(% '7)e§d§ ko tt %exsgcan@t athaa‘oar &ﬁhtgmd Vﬁqﬁ ﬁbﬁéso'f:wéomixiﬁfgxic ng.
: arranged gn_a rotating axi: ic i s_common for
the two chanbeF& '§h(%v§3n& eﬁﬁﬁyééﬁavglkh an 8???5?8ﬁt1§§3g22 in the
Eg? chanbers, atoyhi20h whéEimst chamber (&2)ehswing(8) littikevbiuse thanber
are arrang Q. - achyj a X me f h forces
whil e the 15 %%%F%PHE e e%b%?g% cﬁhﬁ?ﬁg gégéngﬁgﬁgn%é?ﬁ?gféaggéarranged
to achi eve a nicenmgcibedstior Eaeh yipi sHebt asWeyr that the,figst
2. M xer accor dinRghpe? ¢23 TebdsC to &he deéohdechambezZ0(3) @n@ @ numBert 88t

the firsfychamber (2 drindnd %! 73" QS angea oh"§ 282884nGN2RRE" (57 wnich
is common for the two chambers, which mixing elements have
different shapes in the two chambers, at which the mixing
elements (6) in the first chamber (2) are arranged to
achieve a mixing by means of large shear forces while the
15 mixing elements (7) in the second chamber (3) are arranged
to achieve a mixing by stirring mainly without shear

forces.

2. Mixer according to claiml, characteri-
20 zed in that the first chamber (2) is arranged above
the second chamber (3).

3. Mixer according to claim 1-2, characteri-
zed in that the mixing elements (6) in the first
25 chamber consists of a turbine wheel with shovels.

4. Mixer according to claim 1-3, characteri-
zed in that the mixing elements (7) in the second
chamber consists of propeller formed agitators.

30 | ' _
5. Mixer according to claim 1-4, characteri-
zed in that as well the upper as the lower chamber are
provided with flow disturbing baffle plates (8,9) at the
walls -of the mixing chamber.



3. Mxer according to claim1-2, c h a racteri - z edi n that
the m xing el enents ”"ﬂl”"l"lm ml chanber consists of a turbine
wheel w t WOSI6a25sSs . , Hm, according to claim 1-perREdkdady @ C t
er i - z e di*n‘that *hes m*ing elenents (7) in the secon

chanber consists of propeller formed agitagors. 30 5. M xer according
toclaiml-4, char acteri - zedi nthat as well the upper’
as the | ower chanmber are provided with flow di sturbing baffle plates
(8,9) at the wal | s of the m xi ng chanber. WD 96/ 12555

PCT/ SE95/ 01258. Mixer according to claim 1-5, c hS8aract 8 r N‘XGF
according to glai @1y 5 a t | at . as

t he upper as thg F] K h%#Et s, Well' the ubBFraﬁﬁu%gg g%??ﬁo stb Fa

(14, 15) arran8¥ B tﬁEBHlar hOrPHQHEP}lR&aéeﬁnéhésléﬁeaarenqed betwean
nunber of parthel miking epameatshare a&p&&a&ezﬁebtQXnﬁﬂbéﬁtbfn aftfal

bt
o har s o rBepef yMoEE sBRERRTL ok ReR foPhatiGnl' FES obealneaven by a
notor (4) with a variable rotation speed. 10 ~ . 8. Method for continuous

mxing in a nyxermagee’ deR8rb9 a i zedin
that alittle " annun? gf nng?s?ﬁ |b?]ﬁh p?eéeg agtﬁigf%%h5|derably

| ar ger anount Sob & TelBofidt ol & #nea fI#SP ntRekgthfaretating axis ki ch
the nixing tadesvehabe bymospro{4hi ghthRhsavariablefsoE&€61i0af §gsedhi ch the

obt ai nggy m xture in a second m xing chanber is subjected to n1X|ng by
stirring mainly w thout
8. Method for continuous mixing in a mixer according to ‘-

claiml, characterized in that a little
amount of a first liquid is mixed with a considerably
larger amount of a second liquid in a first mixing chamber

15 in which the mixing takes place by way-of-high shear
forces, after which the obtaihed mixture in a second mixing
chamber is subjected to mixing by stirring mainly without
shear forces.

20 9. Method according toclaim8, characteri-
zed in that the first liquid consists of a chemical
additive as for example acid, caustic solution or
antioxidant, while the second liquid consists of vegetable

oil.
25
10. Method according to claim 8-9, characte -
rized in that a chemical additive is mixed with a
. partial flow of vegetable oil in the first mixing chamber,
while the remaining amount of vegetable oil'is added in the
30 second chamber.

11. Method according to claim 8-10, characte -
rized in that a chemical additive as an acid is
mixed with the total flow of vegetable o0il in the first



X

ear forces according toclaim8, char acter i-
zedi n that the fi ““llll “Il I\m“ s of a cheni cal addi tive as
for exanplwoaseiizssscau ant i oxi dant, whpdgsisRpigecond

liquid consists of veget abl e oil. 10. Method according to
claim8-9, char act e - ri-z e@I i n that a chem cal additive
is mxed with a partial flow of vegetable oil in the first m xing
chanber, whil e the remai ni ng anount of vegetable oil is added in the
30 second chanber. 11. Method according to claim8-10, c h ar
act e - mixing zchamber n wnmleaacsmrbrwlcrmdﬁdél/ammadsj daﬁust:.c
m xed with the I 12555
PCT/ SE95/ 01252 sbfbelol o Qéd&gﬁgénba&l'é %Jéﬁ'ie’&"a‘i st?'g*c%ér}{&setc A& % Se(ﬁ?'} ve as

caustic sol'ﬁ%i‘bﬂg@hm to the obtained mixture in the second
m xi ng chanber.



