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(57) Abrégée/Abstract:
A method of and apparatus for controlling the efficiency of mixing of a mixer, com prising injecting a chemical into a process fluid
flowing In a pipe, mixing the chemi cal with the process fluid with a mixer operating at a first operation rate, wherein the methoad
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comprises further steps of measuring an efficiency of mixing of the chemi cal and the process fluid within the pipe downstream of
the mixer, comparing the measured efficiency of mixing with a predetermined efficiency of mixing range, con trolling the operation

rate of the mixer so as to adjust the efficiency of mixing to the predeterm

ned efficiency of mixing range. The efficiency of mixing Is

preferably measured by using a set of electrodes disposed on the periphery of the pipe, and the efficiency of mixing Is preferably

obtained by the use of electrical impedance tomography.
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[iciency of mixing of a mixer, com prising injecting a chemical

= wherein the method comprises further steps of measuring an efficiency of mixing of the chemi cal and the process fluid within the
& pPipe downstream of the mixer, comparing the measured efficiency of mixing with a predetermined efficiency of mixing range, con
N trolling the operation rate of the mixer so as to adjust the efficiency of mixing to the predetermined efficiency of mixing range. The

WO

efficiency of mixing is preferably measured by using a set of electrodes disposed on the periphery of the pipe, and the efficiency of
mixing is preferably obtained by the use of electrical impedance tomography.
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M THOD OF AND APFARATUS FOR
GONTROLLING THE EFFIGIENCY OF MIEXING

The prezsent invention relates o g method of and apparatus for controlling the effi-
ciency of miking of a mixer for mbang two tuds, especially a chemical into a proe-
255 Huld, The method and apparatus according 1o ihe invention are especially suil-
atte for use i connechon with a mixer uged 1or MbaNG a gasacus o hguid chemical
O & medium consistency process tuid in chemical and mechanical wood process-
g industry, but the mnvention s, of course, also suitablie {or use i olher corre-

SDONGHNG appiicalions.

Marny indusinal processeas, for exampie i puln and sapsy industyy, usa a vansty of

chiemicals 1o be mixed wilth a stock, such as a pulp stock. To avoid chemical waslie,

ANy process planis, for example pulp mills, remove waler rom the stock, which

inen becomses thicker, such as sg-cailed medium consistency pulp, which is detinad

as ibay/air/waler suspension where the dry sohbds content s batwesn 8 and 18 9%,
and may resist attemnpts o mix with chemicals. Chemicals which may be mixed with

U slock include, for example, oxygen, stearm, pargxide, peracelic acid, chiorine

dioxide and gzone, To promote mixing of the chemicals with the stock, mechanical

or sialic mixkers are often used to disparse he chemicals.

Cificient mixing of chemicals and stock g very important, becauss Qood mixing
TaxHTizes the contact area oetween he chemicais and e siock and thereiy re-
duces the nesd or excessive use of chemicals. An optimized use of chamicals m-

Oroves e process Cortrdd ang product gualily and reduces the environmerital ioad.

Manutaciured or purchased chemicais often signiticantly increase the cost of the
SroCess, and reduction in the consumplion of chamicals may lead 10 considerable

SOONOMICal Savings.

On the other hand, mixers consums ensrgy, which 13 {aken either trom the motor of
a meaechanical mixar, or, in case of a siatic mixer, from the fluid flow. The consumed
SNESTgY represerts power i0ss, which decreases the averall energy efficiency of the

orocess. Thergiors, {18 alag mportant [0 avoid 100 ntensive mbing, Le., mbing
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whHCh does not any more increase he homogenetly of the end Huld, or improves

e homogensaily only marginghy.

The aificiency of ming can be quaniilied by different quantities, such as miking in-
dex B, which 8 dehned as the standard devighon of a measured guantity divided

Dy S mean value, of mixing sffechivensss & defined as

= = 1007 {1-M)%.

int order o adiust miking 1o an optimum ievel, the efficiency of mixing should e
measurad on-line downstream the mixer. Tests ior miking index can be conguciad
1 EADoraiory by ditferent means, (or exampie by using uliravicke! racer malerials
which are measgured by a §iber optic probe gt the mixer discharge whers the distr-

sution and siandar geviabion can e measured and displayed. Howaver, 1abors-

iory test methods, such as tesis by ultraviolset tracer malerials, are usugily difficult o
coriuct al a procaess plant, and thus they are of imiled value 1o e opsralors of

OFoCess plants.

& method used for guanitifying mixing of a low temperature chemical with medium
consistency pulp stream at a higher temperature 18 basad on profiling temparatures
al the guilet of a mixer by hermocoupie arrays positioned on the surizaes of the dis-
CHArgE Dipe. IMproparty miked chermical wili show Up a8 a colg spot at ong meas-
Urernent while ancther pont would 0e {00 1ot not having any ¢old chemical mixed
with it This method moniiors the miking of the componenis only in the vicinity ¢t the
surface of the pipa, The usabikly of the method is also imdled dus 1018 INacouracy

oased on, e.4., the thermal time constants of the components of the systaim.

A obiect of the present invention is {0 provide a method of and an apparaius for
measuring the eificiency of miking of a mixey 8¢ as o controd the eificiancy of mix-

g Of the mixer.

Another obiect of the present inveniion is 10 provide a method of and an apoaratus

for controlling the efficiency of mixing of a4 mixer 80 as o simullaneously guarantae
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sutficient efficiency of MiXng and avoid 100 iensive mixing.

i ordey 10 achieve these and olher obiects of the present nvention, a meihoad s

orovided, 88 descnbed i the accompanying claims. zepecially, according o the
present nvertion, a methad of controliing the eficiancy of mixing oF 4 mixer s pro-
vided, the method comprising the sieps of: inleciing a chemical inko a process Huid
Howing i a pipe,; mixing the chamical with the process fluid with a mbier operaling
al 3 Hirsl operation rale; measuning an sliiciency of mixing of the chemical and the
Aund withun the pipe downstream of the mber; companng the measured aefficiency of
THXING wikh & predetermined rangs of efficiency of mixing and conirgiing the operg-
ion rate of the mixer s¢ as o adjust the efficiency of mbing o the predeierminad

range of efficiency of mixing.

Adaitionatly, according 1o he present invention, an apparalus or mixing a chemical
0 a process Huid having a controliable efficiency of miking 18 provided, the appa-

FAlUS COMDNSING Means such as an inector lor injediing the chamical inio he oroe-
ags Huld Howing in a pipe, g mixear for mbing the chemical with the process Huid,

Means such as a measwing apparatus for measunng an sthciency of miking of the

chemical and the process Hiud within the pipe downatream of the mixsr, and means
such as a controlier tor controliing the operation rate of the mixer on the basis of the

measured atficiency of mixing.

The efficiency of mixing the chemical with the process fluid within the pipe down-
stream the mixer s advaniageocusly measurad by using a set of slectrodes dis-
nosed on the periphery of the pipe. The eleclrodes are prelerably spaced reguilarty
arcund ihe pipe. According 1o a preterred embodiment of the present invention, the

afficiency of mixing of the Huids is measured by one of the known electrical imped-

ance tomography (£ sensing techniques, which provide an image of the fhads in

a full oross section of the pipe,

Ciectncal impedance tomagraphy 18 non-intrusive, of high emporal resolution and
iow cosl, it does not causs radgiation and s easy o implement. tiecinical impedance

omograpny can be, .., electrical resisiance omography oF aelectncal capactance



N

{1

2

CA 02640485 2008-07-28
WO 2007/085538 PCT/EP2007/050294

fomographyy. the aciyal meihod 10 e chosen manly gepends on he physical prog-
erties of the Huids o be measured. Electrical registance omography 8 mostly suil-

atie for sifuations ncluding a conlinuous electrically conduching phase, and aledinic

capaciance tomography for processes invoiving insulating mikiures of different
permithvibies. The most varsalie alectvical lomograpny 18 frue elechncal impedance
omoagrapity which i3 Dased on the phase-sensitive dgetection pringcipte, where he
resistive component is deteciad by the in-phase measurement and the capacitive

componeant is gelecied by the quadrature-phase measurement.

A flow imaging system based on capacitive siactrical impedance tomography hasg

been gescribaed in US Pall No. 5,130,661, When applyving electrical capacitance

omograshy, e capaciiances formed by diferend pairs of capaciiance gleclrodes

sositioned around a pipe are measurad. the Us Pat. No. 5,130,601 also describes

4 ack projeciion algorthm for processing e measured capacitance dala o ¢alcu-

late an image of the material distribution of within a pipe. Geanerally electrical ¢a-

saciance tomagraphy can be used o obsarve the distribulion of permithivily ¢,

withinn a vassel The number of sleclrodes must be high encugh 1o oblain ihe re-
guired spatial resolution, bul not too high In order 1o be able 1o process the data at

the reguirad lemporal resoiution.

The pnnciples of resishve alectrcal impedance iomaography have baen described,

for exampde, in US Pal No. 5,807,251, When appiving electrical impedance 1omo-
graphy o monitor distribution of electnical resisbivity p of material within a pipe, &
shurality of electrodes are mounted at spaced ocations of the wall of the pipe. The
ciectrodes are electrically insulated from one ancther and arranged 10 be in elegiri-
cat contact with ine malenatl in the pipe. An input alectrcal signal, usually an axcia-
ton current signal, may be apphed between an sleclrical reference ground and
aach slectrone, separately, and regpechive output electrical signals, usually vollage

SIGals, are generated batwean the referance ground and each other one of the

eleclrodes. The oulput signals are measured and processed 1o Drovide a represen-
ialion of the disiribution of maternal, or, achually, electrical resistivily o OF ConCuClivity

G = M i A oress seciion of the pipe.
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1 case where the wall of the pipe s made of electrically congduchive matengl, he

wall itself may advantagesusly e made o serve as the reference ground reiative 1o

wiich the nput and culput siecinical signais are applied and measursd. 1he aled-

trodes mounted on the wall are in this case electrically insulated rom the wall, and
protruding through i into contact with the matenal in the pipe. it the wall of the pipe
iz non-conductive, other means of providing the reference ground must e devised,
-OF example, an alectrically conduchive component posifioned witnin e pipe may

o8 mace o serve as the reference ground electrods,

The elecirical signals may be obiained aiso Dy niscling current between pairs of
clactrodes, and measuring voilages from the same eleclrodes, of, 85 18 morse usual,
10 measure ncucad voltages Detwean olhar palrs of eleclrodes. ACCording 10 a8 80-

catied neighbonng method, the currents are injected tetween neighbonng sisc-

rodes, and vollages are measured between other pairs of slectrodes. This method,
however, has a reduced senstiivity at the cenier ot the pips, and thereiore, the cur-
Ferts arg more usually injected belwean opposie aleclroges or Debwean elecliodes

iocated al another specified distance from ach others.

Usually electrical impedance tomography s based on the use of an array of alec-
rodes aranged around a pipe or vassel, and the assumpbion that the alectncal ex-
citalions are confined to the two dimensional plane of the elecirodes. However, in
prncipie s aiso possiie o use g three gimeansional approach where, on the Dasis
of data oblained from elecirodes positioned in muliiple planes, 3 three dimensional
distribution ot Huds s obtamned.

There gre several known algorithims for reconstructing a tomographic image from

e measured glecincal signals, These methods include, ior example, so-calied

backprojecton method, sensitivity costlicient method, Herative method, vanationa

meihod and perlurbabtion method, Any of these methods can De used [or obiaining

ine values of conductivily o or permittivity € in aach cell of the reconstructed imags.

According 1o g preferred embodiment of the presant invantion, the sfliciency of mix-

g s guantified as the mixing effectivenass -



N

{1

{2

2

CA 02640485 2008-07-28

WO 2007/085538 PCT/EP2007/050294

== (-0 % 100 %,

where M s e mixing ingdex

M o= S A,

and o is ihe standard devialion of ihe quantities Ay, obiained from the electrical
signals of the slectrodes disposed on the penphery of the pipe, and <Ay 18 the
mean value of Ay, The guantities Ay ¢an e the conductivily values o or permitiivily
vaiues £ of individual celig, filled with the mixture of Huids, of a fomographic mags

formed on the basiz of the measured electrical signals.

According 1o an allernalive, more simpie solufion, which 18 eapecially suilfabie when
e oross section of the pipa 18 compictely tlled with the fluids, the valuas Ay, arg

vales Ay obtained rom the electrical signals of different pairs of electrodes 1) L,

without fonming an actual lomoegraphic image. The values &; can be determined, for

example, as a iunchon | of the diferences of alecirical signals, as IcHows

whiere the slecincal signal b, can b, for exampie, a capacitance value obsaarved
netwesn glectrodes L and Ly, or 3 vollage oserved petween gleciroge L and
GYOUNG WHEen a current puise 1§ mectad petween alectroge L ang ground, and S;f 1%
g corresponding signal for a pipe filled with 3 homogenous mixture of corresponad-
gy taids, An agvantageous method {or calouiating larget vanables, such as mixing
igex, without Image reconstruction, pased on a siatistical INVerse approach Dy us-
g Bayesian neural nehworks, 1S Droposed Dy Lampinen, J., Ventarn, A, ang La-
nonen K. {1999) in Proceedings of 117 Scandinavian Conlerence on Imags Analy-

sig SOIA 98, Kangerlussuag, Greenland.

According 1o 8 preferred empodiment of the prasent invention, the operation rate of

e mixer s adiusted 80 as 1o have he measured sthiciency of mixing within & we-
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determined range. Usually i is reguired hat the efliciency of mixing (8 above a ¢ar-

fan mirnmum stficiency of ming, delemined by a suitable guantity, such as a
mHEMIUETE mibing effectiveness ko Thereby, the operation rate of the mixer is in-
creased by a pradetermined smakl amount, i the measured mixing efiscliveness &

s below the minmum mixing sftectiveness B,

L the other hand, white unnecessarily migh operabion rate of Ihe mixer causes ex-
cess ioas of power, s useiul 1o avoid o0 high operalion rate. in cazes where the
afficiency of MiXNG 18 a monosionous function of the operation rate of the mixer, -
CEss power consumption can be avoided simply by determining a maximum afii-
cieney of mixing, for exampie by 8 mikimum mixing etfectiveness sy, which

shiould not e excesded. Thersby, he operation rate of Ihe mixer s dacreased v &

sredeienmined small amount, i the mixing stfecliveness E is above the maximum

g effectiveness Ema

However,  may happen thal, dus o relabively low resolution of the determinalion ¢f
the mixing stfechivensss, i 1s not possibie (¢ detine g usseiul measurable meaximuim

g elechivenass bnax I such cases the ss of power can b minimized by

regueing the operation rate of the mixer by a predsiermined small amount when the
THEEMUT mbang effectiveness Ea, has been exceadad for a corlam predaetanmined

time, whierely ROSSIS ConlinuoUs Uunnecessanty Migh mixing is avoiged.

it 13 also possibie that the efficiency of mixing is not a monoctonous function of the
operation rate of the mixker, but i levals off & a ceriain operalion rate or has a maxi-

mum and 1S again reduced at operation rales higher than a cerlain value, Such &

cehaviour can be obhsarved Dy an apparaius in accordance wilth the present inven-

Hon, and the operation rate of the mixer can be oplirmized correspondingly.

According 1o a preterrad embodimernt of the presant invantion, the operation rale of

the mixer is controlied by adiusting he rotation rate or Diads angle ot arotor of a
mechanical mixar. i the mixer is a static mixer, the eparabon rate of the mixer can
ne controlied by adiusiing the angie or postlion of a mixing promohing slement, such

as a flow obshruction element or g ¢, of the mixer.



L
P

CA 02640485 2008-07-28

WO 2007/085538 PCT/EP2007/050294

K0

i the tollowing, the method and apparatus accordging (o the invention are desoribad

1 more getall, wilh relerence 1o the appended drawing, Figure 1, which #ustrates

an apparatus according (o a praterrad embodiment of the invention.

Figure 1 shows an apparatus 10 according 10 a prefsred embodiment of the invern-
fon, the apparatus compnsing a pipe 12, where a first stream 14 of & process thuid
s Howing, and means 16 for injecting a stream 18 of 3 chemical into he process
fud. The chemical is mixed with the process fuikd with a meaechamical mixer 20,
COMBsing 3 rotor 22 with mixing bigdes 24 and a motor 26 for rolaling the rolor 22.

The operation rate of the mixer can be controlied by a controlier 28, which controls

the rolalion speed of the rolor 22 of the mixer 20, Addiionally or allernatively, ths
ctade angle of the mixing tlades 24 may be controliable, and the conbrolier 28 may

se designed 1o contrgd the biads angle of the miking biades 24,

A set of elecirodes 3{ s preferable disposed reguiarty around the wall 32 of the
oipe 12, downstream the mixer 20. The number of electrodes s usugily atl least

aighit, bul i may De fargsy, such as twelve or sixieen. The slecirodes 30 may be

moured nsids the pipe wall 30 {0 be in confact wilh ihe mixed siream 34, of, when
g capacitance measurament i usad, within or culside the wall 32, 1o be in vicinuty of
the stream 34, The sieclrodss have usually an exiendsed sensing ares, 0 Increass
e alectrical signal obtamed py the electrodes, but i some applicatons i may de

yaetul to use elecirodes with relatively small sensing areas.

ne elechrodes 32 are advantageousily comnnedied 1o a mulliplexear 36, a current

source 38 and a voitmeter 40, whereby current puises can be injecied between ge-

iecied slechrodes, and vollages can D measured pelween the same slaclrodas o
Detween selected other electrodes. According 10 an alternative solution, the injecied

DUses are vollages and measured signals are current puises. The mected puises

can aiso be inected petwaen selected slecirodes and a ground, whereby the
measured puises can De measured Detwesn selected othay alaechrodes and 8

Ground.
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The measured signais, usually measured voltages, are ransmitied 10 a8 gevice,
ysually a compuier 42 {or calculaling the efficiency of mixing of the mixer 20, The
cornputer 42 may e used for calcuialing a omographic imags of the distribution of
conductivity o o permitbivity ¢ In the mixed slream 34 by usSing a xKnown image re-

construction algonthm. Allematively, the elficiency of mixing can be inferred from

e measursd eleclrical signals By using an allernalive gigonthm, such as an aigo-

rithim based on using neural networks, without forming a full tomographic imags.

ne computer 42 1s connected 1o the condrolier £8, so 33 o control e gperation
rate of the mixer 20 on the basis of the measurad etficiency of mbing. According io
a preferred embodiment of the invention, a desired range of efficiency of mixing i
nputted o the computar 42, and the oparation rate of the mixer 20 8 controlied so
35 i0 keep the sificiency of mixing of the mixer 20 wilhin the desired range of afil-
ciency of mixing. The desired range of mixing comprises preferably a lowser imit,

and the operalion rale of the miker & nereased by a small amount, i the measured

afficiency of Mixing s below the lower limil. The desired range of mixing comprises
advaniagecusly also an upper imil, and the operation rale of the mixer 20 s i
creassd by a small amount, it the measured efficisncy of MiXing 18 above the uppey

Hestil

1 S0 CASeS, the accuracy of the measurement may De so iow that i 1s not pos-
sible io define 3 separate upper imit for the desirad range of efficiency of mixing.
Cspacially in such cases i may De useitul 1o adiust the control process of the mikey
50 thal if the measured stficiency of mixing has been above the desired lower it
for a certain time, the operalion rate of the mikar 8 again reduced by a small

amount. Thareby it 18 assured thal excasgive amounts of energy are nol ios! gus 1o

00 high operation rate of the mixer.

i some applications the efficiency of miang is not a monsionous functon of the
aoeration rate of the mixer, but Das a madimum at a cerian gperalion rale and de-

creases again with higher operation rates. In orger [0 avold CoONSUITHNG 8XCess arl-

ergy due 1o such behawviour, s advantageous hal gala on the pericrmance char-

acterstics of the mixer is stored {0 the compuier 42, and the controd of the mixer s
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made by iaking inio account such characieristics. For exampple, it the sthiciency of
THKING 18 decreased while the opergtion rate of the mixer s increased, i is advis-
abie (o continus by immedialely decreasing the operation rale. Correspondingly, i
the efficiency of mixing © increased while the operation rate of the mixer is de-

creased, 1S advisaile 10 continug Dy still decreasing the gperabion rale

i1 the Fig. 1 the mixer & shown as a mechanical miker including a motor for rotaling
a rofor. According 1o an afiemative embodiment of the invention, the miXercan ne 3
sialic miXer naving agiustadie mixing promoeing asements, such as ros or gbDSruc-
aon pigtes. 1ne present invention can be apphied {0 a stalic mixer Dy conirgiing the
angie oF position of the miking promoting elements on the basis of a8 measured afii-
ciency of mixing, as described above in connection with the embodimernt shows in
. T

it should be noted from the above disciosure that the inverniion has only been de-

soried with relerence {0 a few exempiary solutions. These solufions are not -
tended as imiting the invention o only the above-mentioned details, but the mven-

Hon I8 Hmited only by the appended claims and he delinitions therein.
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1. A method of controlling the efliciency of mixing of a mixar, the method com-

oHsing the sieps ol

) nechng a cnemical nlo a process Hug,

0y mMiKing the chamical with the process fuid with 3 mixer operaling al a first opera-
bon rate

characierized in thal the method comprises iurther sieps of

c3omeasunng an eficiency of miking of the charmcal and the Hud downsiream of
e mixer,

dy comparng the measured efficiency of miking with a predetermined rangs of efii-
slency of mixing, and

o} controfing the operation rate of the mixer so as (o adiust the efficiency of Mixing

i e predetermined range of afficiency of mixing.

2. A method according (o claim 1, characigrized in thal in step ¢ the eificiency
of MiXingG 18 measured Dy using a set of electrodes disposad on the penphery of a

sioe OF conlainey arranged downstream of he mixer,

3. A method according 1o claim 2, characierized in that the set of slecirodes s

USed I elechncal impedance [omograpny.

4. A method accorging 1o claim 3, characierized n hat the method comprisas

a step of calcuiating a conductivity or permithivity distribution of the process fuid,
3. A method according o claim 2, characisrized in thal the meihod Comprises
4 slep of calcuiabing the efficiency of mbiang without reconstructing & tomaographic

mage.

5 A method aocording o ciaim 5, characisrized in that the efficiency of miking

i3 calcuiated by a meinod pased on using neural networks.

7. A method according 1o any of the preceding claims, charagterized in that in



L
P

CA 02640485 2008-07-28

WO 2007/085538 PCT/EP2007/050294

1304

sien @) the gperabion rate of e mixer (s controlied by adiusting the rolation rale or

g blade angle of a rotor of the mixer.

5. A method gecording 1o any of the preceding olaims, characierized in that
the mixer s a stabe mixey, and in step @} the gperabon rale of the mbier s confrotiad

oy aaiusting 8 miking promoeting element of the mixer.

. A method according o any of the preceding claims, characterizsd i st the
sredetermined rangs of ethciency of miking comprisas a lower imit, and in step &)
ihe operation rate of the mixer s nereased # the measured efficiency of mixing is

helow the lower imit

10. A method gecording o ciaim 8, eharacisrized in thal the predetenmingd
range of sthiciency of MIXINg comprises an yppey imil, and 1 siep &) the operalion
rate of the mixer is gecreased i the measured efficiency of mixing 18 above the up-

Der il

11, A melhod accorging 1o claim 8, ehgracterized in hat the operation rate of
e mixer s decreased i the sfficiency of mixing is above the lowsr Bmit coniinu-

ousty tor a predstermined bime,

12. A method according o any of he preceding clams, characterized in that

ihe chemical 1s njecied upsiream of e mixer o the process Huid fiowing in a

DIBE.

13, Amethod gecording o any of the preceding olaims, characierized in that

e Huid s medium consistency pulp.

14, An appargtus oy miing a chemical into a process Hud having a contralable

afficiency of mixing, e apparaius comprising:

- aninector and/or an injeching connection oy injecting the chemical into the
OroCess Huid,

- g mber for mping the chemical with the process Huig
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characierized i thal he apnaraius comprisas
- & Measuring apparatus capabile of determining an sificiency of mxing of the

chemical and he process iuid downstream of the mixer,

- g controller connecied ¢ the measuring apparaius and the mixer o controling

the operation rate of the mixer on the basig of the measured ethciency of MIkIng.

15, Anapparatus accorging 1o claim 14, eharacienzed in that the apparatus
COIMNISESs & pine or containey arranged downsiream of the mixer and i that the
MEASUNNG apparaius comprisas a set of electrodes disposad on the perphery of

e pipe of ooriainey.

16, An apparatus accorchng 1o clamm 15, eharaeterized in hal Ihe measuring
apparatus comprises means or producing a tomograhic imags of the distnbulion of

Conguchivily of permtlivity within e pipe or coniaingy,

17.  An apparatus according io any of the daims 14 10 16, characterized in thal
the controlier comprises means for adjusting the rotation rate or a diads angle of 8

rotoyr oF Ihe mixer,

18, An apparatus accordhing o any of the claims 14 10 17, characterized in that
the mixer is 3 sialic mixer, ihe conirclier comprises means oy adiusiing & mixing

romoting eiement of he mer .

19, An apparatus according 1o any of the claims 14 10 18, characterized in that

the mixay 8 o MiNg gasseous o iguid chemical wilh medium consislancy puin.
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