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Mixing
» Mixing may be defined as a unit operation that aims to A
N Wts, initially in an unmixed-or [~ v
C\C\'\\ﬁ\,{ ; partia y mixed state, so that each unit (particle, mplecule ciote| \..
A\rOF ~_f——etc) of the components lies as nearly as possible i\ b7
s yf‘ . contact with a unit of each of the other components. weeetf_ o
TN 5 e e Les! o 6%
S Cs 1S may be: L) . =
)2 U L . . g0 Od'wg )
- 1) Mixing of Powdered materials (e.g. tablets, capsules, dry _
3 1 CGamn,s .L—,‘j . ﬁ(l(ﬂp Vo oa s
AN . _ powder inhalers) 21 powdel v 4 73 © e e
e ““| 2)Mixing of miscible liquids (e.g. solutions) or immiscible | <V’ \d 2 g
3 Q'{m-\\“ (e.g. emulsions). e fge adive (S
-2 ¥o \ T, : : v . S aie
4 \AVE : 3) Mixing of insoluble solid and liquid (e.g. Suspensions). N7 J”‘ - | "‘j‘
{‘:C"d:m( 4) Mixing of semisolids or dispersion of particles) in =
S semisolids (e.g. pastes and ointments).

Mixing

Dr Nizar Al-Zoubi
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e r ‘ Mixing Usbah)
- Types of mixtures: EsSe of ofeaher oy
_ 1) Positive mixtures. Mixtures that form spontancously (do
AW 0 not need energy) and irreversibly (when formed do not tend
( -\f\, Al 10 separate).
\™ .»‘ exd (e.g. gases and miscible liquids)
iy \ " |2) Negative mixtures Mixtures that need energy input (work) . :
C to form and keep. Once the energy input is stopped they|”
AN tend to separate, @MV Qi Bae 4.0, Serritolld bl
Ao fo v - ) y
et kachon (e.g. Suspensions, emulsions and creams kf?o g;} ! )
3)  Neutral mixtures. Mixtures that do not form )
s 'sponmneously (i.e they need energy input) but once formed
v, < they do not tend to separate,
(Y“';-L"v@co“j L Rz Powdermixtures@t;\ejand@ Z o) ,
\J v L] .
B\')\ )’Jl? : o/ Selid ) = il |
\ \ D <
o -._;hf‘ n\‘ X N e AN - - 1
‘,\:“ i F Ly : \ j[f,‘f F\U‘kg‘\ﬁ\ \j'g') alzlllSa“C\
z ,\'J.:' LDy A2 7 \ .’,‘J), _(fsﬁfz Stabic 2o &_):ky Q’\
< ) T\ 2 e Adleqb T,
D0 Lo . L Sy
1 The mixing Process =
eHlic ) : Perfect mixture. The situation ; hi i Saic Condon
CHiasy —°a.) fect mixture. The situation In which particles of
> mix -one component lay as closely as possible in ;;,_};i
— contact with particles of other component,
* LIt is an ideal situation which is practically
" Jimpossible.- N A\ Aaas)s ¢
' P & MisctP\e \:,(‘:&' Gaes
0 2 Z : Random mixture A mixture where the probability
> s @,,j 5 of sampling a particular type of of particle is the
\ 2dC" o, Same at all positions and is Proportional to the
0_9 e s / number of such particle on the total mjx.
o0 gy
gt
\'Jﬁ/. 0 ; - \ adkve ) DY)
e ey N 9\ X \\o =
& p o .
N N, Pty 1 > L)
SN o0 A 5 "
RS SR o o e
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The mixing Process

« Itis the weight/volume of the dosage unit
that dictates how closely the mix must be
examined/analyzed to ensure it contains
the correct dose/concentration.

« This weight/volume is known as the | scale

o \,'\E'-) /_Ci_sﬂuﬁ-ﬂy and it is the amount of
. A7y = material within which the quality of

mixing is important.
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The mixing Process

«  For example, if the unit dose of tablets is
200 mg (containing 100 mg active drug)

then 200 mg sample from the mix needs
to be analyzed.

The number of particles in scale of
scrutiny depends on sample weight,
particle size and particle density.

4 . ? B -
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samples taken from &1, 1000% T
random powder mix with different numbers of particles in the scale of scrutiny AL
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2 Rk
AYSW ¢ ‘\:‘ v
S - A Conpp. G L6\ VNV "S;mv'ql-»“" -2 U,
pld
. -.“ ..- . -__I . ||| I'heoretical percentage
& i . -i.l = i of white particles is 50 131 f
-= = === - ,
= l| m_EN mwe EJ
CA) ‘ :
.- — ' In the total 400 particles (M e\
‘- (20 * 20) the PLTCLI'IIJL.L \ Dl -
!! 10 ofwhm. is 51 % (= 102 )
=t "o lI theorctical)  —
. : | )
nY <
L e, L. l .\gm "L"t\ : o\
\6 - -
&,k\‘- ' If divided to 16 blocks
S of 25 particles (5 * 5)
\ s . the percentage of white
%\ut C is 9476 % (= 48 - 152
f“’\'J o of theorenical
y 5 .
L W\ 2 N
o 5y B 1) 26 ~oclf <7k
? \_: , ‘- w t:‘_‘\)"(‘“‘\_\ / LJ '
C} \,‘.}DL -‘l.' )) e \N(" D . \ >,
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P R Y Ley) Lo
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TE7/ 1l s g2y

(irde Lag— 152)

The mixing Process

« Another factor to consider in mixing is the
proportion of the active component in the

dosage form/scale of scrutiny.

—
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The mixing Process

» The variation in component percentage
between different samples taken from a
mixture increases:

| =
as the amount (number of particles) in
= scale of scrutiny decreases.

2. as the proportion of a component in
mixture decreases.
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Mathematical treatment of mixing process
* There will be always some variation in the
composition of samples taken from random
Ty {lons mixtures.,
o * The aim during formulation and processing
e oe IS t0 minimize this variation to acce table _ <
SRR levels by selecting appropriate : N ozr -
W ¢ —scale of scrutiny ’ |-t
L2 | 7% —particle size Fa
2 { ) 3 ~ mixing grocedure "S> Moces
. - g@ - vocline
Yol 77 )N
)\ ) "‘h"\.
l\-\ L‘
e -3
Mathematical treatment of MIXIng process AT s
—_— ) Ny
* For random mix, if we consider m:ipmiclcs_qrgall of same SY-X=2"
_size, shape and density then: ey O
N~ L L [ ¢ lﬂ
b ST = \/p(l—@_,.) NS RallloRrbi
n \ A
P\ 3 Zae e As p increases, %CV decrease

a M 5 >  |Example:

5 Rabjo 4B v
% n =100 000,p=0.5= SD = 1.58 x 10", %CV = 0.32% it v
PevL) n=100000,p=0.001'= SD =9,99 x 105, %CV =10 % ="00
Vo . T

* The scale of scrutiny can be increased by increasing the

amount of additives in the mixture but this will lead to a
in p.

r = B e SP > o LS
a"—‘s')'g\/ ‘-QS_Q“\ o 539-"*"“’ =l
- "r dSI m )’ st c_/‘ - _J,
%, 4 (& - ZJ P L) D C_Q 'éi(dd‘i_v_vf‘ . L‘n
NIl e, - T s sl bep 3o LB\ =00,
o3 0)“:‘?1’:%\_‘5-’“5/6:;' L A =
o T })V
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Evaluation of degree of mixing
Needs for monitoring of mixing:

« To follow a mixing process:

— To indicate the degree of mixing

_ To indicate when sufficient mixing has occurred and
determine the suitable mixing time

|+ To assess the efficiency of a mixer
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Evaluation of degree of mixing
ALY s an indicador of ?ﬁlwé,ﬂ(z ok S

(5 o\e> ¢ e—{Mixing Index (M) C\S D e & i Toces
@pat|  OM=iog .,
X |SE meskmakd S e

Sy : Content standard deviation of m%%om mixture = & b2
Scr: Content standard deviation of mixture under
investigation. (<o flo faken ‘?"C""‘ b

* Insome cases, it is possible to achieve an acceptable
variation in content before obtaining a random mix

J‘ | 2 mm of 1 indt ks @% M&/&&J
j

L | vt of o indiale Ta @HSWQ/Q] <lafe
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Mechanisms of mixing :

T e e —_— («\_._f{ A L= (JC.“‘.,';J
Powders BESSE 2l
There are three main mechanisms for powder mixing: =

la) i.._;_,. 551

ALs
a) Convection (the transfer of large amount of particles -

0 v from one part of the powder bed to another). (exde?'»
/\q,»)_ =as r;.\,_.'.,_ o
_ - This may occur when a mixer blade or paddle moves o
. vi CJ_J:' C 'CJ
P {_ through the mix. : —
’ Q9 pao
. . ) £ . r . A _‘%‘ sy <o,
0 This mechanism contributes mainly to macroscopic p‘_ :
gl mixing of powders, but mixing does not occur within =
: the group of particles moving together.._, e Jlpw
T e
’ )
. T Lic a2 ~\2c
975 8% e iy e 3
v P wa}-%*’&f‘(j‘ 6=’ M5
Wt R gy T M Llps L L
m.“'fo' )-)\_,, A /-{*& r\r\“ ,ﬁ;’ )‘ L:)‘ (_’_:-IL.P
oo - ik )N U PU WPl e Lal 5
22 9° "t 2 D
|7 — (e
Q i3] L\’;_y

Pou’ders e khr,.z. e \iro ‘,‘ L WA L8
o Ty ( "n\h'Y' A
| e Nz A2
2 b) Shear (Layer of powder flows over another
2 Sosveced o layer)
5 oL This may occur when some of the material is
et 552 ) i ixing) -
3 Ea‘ S removed (e.g. by convective mixing) ¢
() i _ causing powder bed to collapse.
"0 L L 5o d
T é'&.- Le) Sl toik el (Ao Shenr Y

> B EXeant C
A o) b _p8r A —J 0le0

Mechanisms of mixing
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Mechanisms of mixing
Powders
)\ et Diffusion (mixing of individual particles) 7 1,
% g, This mechanism is necessary to form true e [~
g a}\)/\i', random mixture.
(}}r W U g-lf When a powder bed is forced to move or flow
s s it will dilate (the particles become less T e
Gt tightly packed and the voids between them (0= ¢~ # 2
‘)/L" RN increase). This allows particles to fall || %, e et
) 57 . i under gravity trough the voids created. - &, 11
\W v o %
s&o Lo s
Dikle > \& 2o
( _)L;_LJ e J:«FJ 2
Mechanisms of mixing
Liquids
a) Bulk transport Rod I Convection d o
- The movement of a large portion of the
material being mixed from one position in
the system to another.
oY SN ) e &6 o) &
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Mechanisms of mixing
Liguids L > a®l », L
, ", % oder =\ wr I ol o
b) Turbulent mixing fowder =Y She = asy—¢ JueJb
- The haphazard movement of molecules when forced | 2.5 01, ) JJ\
to move in turbulent manner, which means random [\ Jis als
\ __7,@1131;@[_@17‘[1’1!@ fTuid spcﬁl}md movement direction, | A
e e+ o that the fluid has different instantaneous velocities at [ & @alez ©5%
CJM\"‘ ifferent locations at the same time. Coya-ls 6 J=
. - - 5 © o . -
AR\ Dy O ' o - It can be seen as a composite of different eddies @ 2 ¢ I
= e (gllmll portions of fluid moving as n.unil) of various | (andomness
sizes. The large ones tend to break into smaller and ! i
b N e il tl 1 sndisting ishable I’"\,Dd—dff, >
GO 0 smaller sizes until they are no longer distinguishable.
N : . ; . . i - )
R} (;,~°’ - Turbulence is a highly effective mechanism for [.® dyp & ©
Ay z . - !
\'»\:’ ;'c }\ \[\mlxmg. i o bl e _pe
A @ - - 2d¢0
x'\") 1')/' r2 ‘L (‘(L(‘ljﬂ
. ,’ j ¢ ol = IJ}J- C"-L"?‘) H_‘{J\PD
?’£ l)’ - ST =% 720
| ) \\"\ » d _Jq_S
\y O et
) . _}' ')\'. 7
\r > \ 0 ﬁ
@ ) ‘éLu,laf lﬁwl fc‘cl{,\\eo’z: l;\rhr*) AatD.QT
\Y T U (=4
“\)‘L . . el
Mechanisms of mixing
Liquids
¢) Molecular diffusion - .\‘ﬁ“‘f"“‘ v) a321)
| A )'5\ il |~ - The molecular diffusion is the primary
O &S mechanism responsible for mixing at the
; DN molecular level.
\a}j"fs, (&S - This mechanism produces well mixed liquids if
N .,_/‘79’();; there is sufficient time. ) < T
rm\e - Considerable time is needed if this is the on@ﬂﬂ) Wbl e
mixing mechanism. _ ) N e
- 9y (s 8 el 2l D
Coﬁb %fﬂo‘lﬂ‘} C.-»-Fh\‘ T‘\n\f'._gJ( ” \s \ .‘!-— { ) L e ) [;'LC"—\ (/e
M'f’(_‘ulﬂf k"“‘u' n'( ) '\}"'J) (z‘lt.f:"_,cr
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- s {demins
@en\m ©) '(,\_;:wpn?u‘{nder segregation (demixing)

i -hmycanseamndommixmtochangetonou-
W e ) ye* (| - random or may be responsible that a random
R NS mixture never occurs,

d)'é’ G.,J-‘“,‘ -Segmgaﬁonismelikelytooccmifpowder

L e *% | S subjected 1o vibration and when the particles

SR - have greater flowability.

| g }'9""'.“’."‘5&%'!:'{&““ P [ Iae t o P
4 Qo £ =

. i e 085S
-m@istheopposhecﬂbctto mixing, i.e.y -

-

. LSl
components tend to separate out (S, increases), |
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Powder segregation (demixing)
Factors affecting segregation:

<!. Fai EICIC S1Z¢ D

lati ation e e
articles tcnd to fall through vords between large
) N CﬁJ ;)‘W \P")
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AIRBORNE :
FINEPARTICLES ™ .~

POWDER CONTAINER
POUR SPOUT

FREE FALL ZONE

SINANE, DAUM RECEIVING

[
SEGREGATION BY DUSTING  (Elutriation)

Powder segregation (demixing)
ﬁm aﬂl-cﬂqgs@regxtfo :

ochve s D o, =

iﬁa..q),.f,-ﬁ e |

N dn%dm nsity differences
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Approaches to solve the problem of segregation

Selection of particular size fractions to achieve drug

« Milling of the components so that there size becomes
small and same.
4 \
« Controlled crysiallization during production of drug or
excipient to give particles of particular size or shape.

« Selection of excipients which |lmvc similar (Icnsity) (o
the drug.

———————————

and excipients of the same particle size range. o

Approaches to solve the problem of segregation

« Granulation of powder mixture.

« Reduce the extent to which the powder mass is
subjected to vibration or movement after mixing.

+ Using equipments where several processes can be

« Production of an ordered mix.

— T —

carried out without transferring the mix. ~
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e Ll s o Ordered mixing

It is termed also adhesive or interactive mixing.

In this case, very small particles may become adsorbed
onto the active sites of large particles.

This minimizes the segregation between small

(adsorbed) particles and large (carrier) particles. |

_ * Ordered mixing is most likely to occur when the
M ls C*’d ‘t adsorbed particles are very small so that the adsorpti
= E__

on
1 force is higher than the gravitational force trying to
9/3&\4&\_;{; U separale the components. T
SmaM )y .

or 8l T 2 G
\Mmd:[)*:; Aohenissness Y& rfz‘l’." 3 ~e> la) ‘_:EL’QJ }’—3‘*”

r.\“‘_'e_\fp}"b"\ y |

| X

00 X ) m\ ﬁ@
ETNR gie 80
W % J§S ©e
Random mixture

Interactive mixture

Of Oh'?cl
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Application of ordered mixing

* Dry antibiotic formulations (fine antibiotic
powder is blended with and adsorbed onto
the surface of large sucrose or sorbitol
particles.

* Dry powder inhaler formulations

) * Direct co ion formulations
oo [ t compression formu -

s { \.;19—) )b/‘

-gL_" . ;‘7:)(.,14}(_5

U (uee [

| W 3) ::i - » Formulation of potent drugs <oy, e
F &’Ol‘ LR/ S
| A0 e ComPrexced ;rh'!h.‘—"
e
B L N
B 7
‘ ?J;’w‘ﬁf@

regation in ordered mixes

the carrier

particles
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pa > usH b
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Ordered-unit segregation

(comﬂ‘"“’“’ 2y

Segregation in ordered mixes
— disgl{rgtprt segregation

* There is competition for the active sites on the
carrier.

* This occurs when a component is added to an
ordered mixture that competes with the

adsorbed material for the site on the carrier and
displaces it

(%1 CamScanner
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. 00 ‘ Competing
°‘° Qa 00 ¢ particle
o 2 0 0.0
‘0 ° ﬁ., e Adsorbed
S ° k particle
oue® Xl
Wh‘ Y |
“((’ffn.ml"i i L\\ Carrier
‘ c.\- ‘\\
& |

-] @0
{ o
o .‘\Q% '.... \ - Segregation due to

size difference

Displacement segregation

Segregation in ordered mixes

<

| Saturation segregation A olp G i
* There are insufficient carrier particles

* If the added amount of small-sized material is
higher than the capacity of the carrier particles
then the excess amount will be free (not

adsorbed) and it segregate due to size
difference.
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Segregation due to
size dilterence

Practical considerations in Powder mixin
8

* When mixing formulations where the proportion of.
active drug is low, a more even distribution may be
obtained by building up the amount of material in the

mixture sequentially (geometric dilution). o

* The volume of powder mixture in the mixer should be

appropriate.  Both overfilling

and underfilling may
reduce mixing efficiency. :

o Bt ke g

= N mo) T o ls 05
e N D# 3 Sreafid) po) T 3 owts il s
e\ * The mixer should produce ‘lhc“'mixing mechanism

. - /‘),f,)'

appropriate for the formulation:
= drugs: difTusion is necessary

~ Cohesive material: shear mixing
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PROCESSING AND/OR DRY PARTICLE
MOVEMENT CAUSES POLARIZATION

Practical considerations in Powder mixing
« In order to determine suitable mixing time, the mixing |-
- : =
process should be checked by removing and analyzing
representative samples after different mixing intervals.
- Static charges may be generated during mixing that
result in reduction in diffusive mixing. This is enhanced
,t,',) i by low humidity in atmosphere. The mixer should be
w@ =\ suitabl e'\rtheﬂ"to dissipate the static charge.
ANV \Jbt
g\ﬂ)" Q; . Mﬁ_ﬂmy cause segregation in normal mixes and
N X 0> dislodging of adsorbed particles in ordered mixes.
Vv A
5
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O[ P ot Jeed
nevked o s
MEUTRAL PARTICLE [alectrical charge N
evenly distributod over particle) IN‘ELL@ d_;_‘u L
o

i1
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aﬂ POLARIZATION CAUSES AGGLOMERA-

\E TION OF FINE PARTICLES [oloctrical

\\9)’ pharges Inducted by one particie on
> \,L}, \05) another van der Waals forcas)

7)

Effoct of ucl.rinnl forces on fino particlos.

OF FINE PARTICLES (static electric
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Powder mixing equipment

Tumbling mixers
* Mixing containers are mounted so that they can
rotate about anlaxis.
» TS Sl e
* Commonly used for mixing of free flowi = ""_{" ot d
powders and are not suitable for cohesive ~gS s
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Powder mixing equipment
Tumbling mixers
pleall
* Capacity ranges from 50 g to 100 kg.

* The material typically occupies 1/2 to 2/3 of the
mixer volume,

* The mixing efficiency depends on speed of
rotation. Speed of rotation should be suitable:

— Very high speed will cause the powder to be held on
the mixer walls by centri fugal force.

~ Very low speed will generate insufficient  bed
cxpansion and little shear mixing,

wmﬂf) g 2
A
N7t

, L

Table 9

Effect of Powder Fill on Blending Time of Double Cone
Blenders®

Volume percent of blender

PProximate blend time (minutes)
filled with ,()n?/ Efa‘\ =

in prodtetion-size blenders -

&

0 10

5/ ole \ e)ss 11

: 70 18

75 2

. 8" 10°
Ve

lIlltmtling done In double-cone blendaers and limes measured to obtain
compuarable blends,

sﬁml’orm blend not sttainable with this [l level.
/ ource:

Sweitzer, G. R., Blending and Drying Efficiency Double

& Cone va, V-Shapa, GEMCO, Newark, New Jersey.
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Powder mixing equipment

Tumbling mixers

. %{*diﬂe bulk containers (IBCs) arc

——— containers used both as mixing bowl and to either

feed the hopper of a tablet or capsule machine or
as the hopper itself.

o« Jh ¥ rbula  shaker  miver (WAB,
Switzerland) is a more sophisticated form of

tumbling mixer that uses inversional motion in

addition to the rotational motion leading to more
efficient mixing.
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Powder mixing equipment
£ v wel L

= H ™ H 1] . C"
TlE U wel 1 High speed mixer granulators (gl Sheas mlle, 9 ronyf o)
s » * They are used both for mixing and granulation.
e = T v \ . —_— -

2w Llxe\jg o) TR L_._:, ~ A 1. \-—-), \“l 15y
WL N Toacer = 2 =T\

[t contains centrally mounted impeller blade that | & sk

ranades rotate at high speed throwing the material
towards the mixing bowl

(
.

The side-mounted chopper blade helps in
granulation.

Care if material fractures casily.

Not normally used for blending lubricants.

| | ok

L ,)J.\ <) \&—’fgf e
V‘:’ 7,5 L'QL A5

L&-LL ?N'Db' J.‘Flg. 13.8 Diagrammatic ropresentation of a high-speed

e 1 O
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Powder mixing equipment
Agitator mixers
« These types of mixers depend on the motion of a

blade or paddle though the product, and hence
the main mixing mechanism is convection.

« There are three main designs of agitator mixers:
— Ribbon mixer,
_ Planetary (Orbital) mixer

— Nautamixer

d

Powder mixing equipment

Ribbon mixers
. Mixing is achieved by the rotation of helical blades in

a cylindrical tank.

Advantages

. Suitable for mixing of poorly flowing materials.

. Sggrcgalion is less likely to oceur than in tumbling
mixer

Disadvantages

|+ Dead spots are difficult to eliminate.

+ The shearing action caused by movement of the blade
may be msu%hcuen[ To break up drug aggregates.

L]
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Fig. 1210 Ribbon agitator powder mixer
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Powder mixing equipment
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a

Nautamixer

Powder mixing equipment

Fluidized bed mixers A[[ 'n one

* The fluidized bed equipment is used mainly in:

— Drying
~ Granulation
— Coating

* However it can be used for mixing of powders
before granulation.

— * Blown air fluidized and mixes the powder.

* Fluidization is very efficient mixing process.
* Diffusion of particles occur.

¢ 5?0-(.‘6

&7 -
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Fluidized bed mixers

Powder mixing equipment
Continuous mixers



https://v3.camscanner.com/user/download

AT M
» 7
‘ ._/ \\ -.-P’ \ o
\ = (? : ROVATVON — -‘s:u
. ‘L d‘ %uw g ;_S.t,'
(DT S | ::_ )‘7_)? ,(Z,/eoi) & lubr
w‘fb 3 \Ub(lw%) ~ ) Vil « 6 ('i.'c“” l‘%&_ \:“_T\:-
( Pu—b‘}m}\ L = \neors 1 x Z) QLQ-\" o~ )
Scale-up of powder mixing
* The extent of mixing achieved at a small
& - | ° laboratory scale during development work may
5 \ - ﬁA_‘_’ . Y g
;.)v - |4 nmot necessarily be mirrored when the same
e & Yy formulation is mixed at a full production scale,
N s yP even if the same mixer design is used for both. v OV ol
. — - g
A 5""‘( * Often, mixing efficiency and the extent of mixing( | L g
\so AL~ & is improved on scale-up owing to increased shear (e R
Leslp 5) Lo forces. = | Scaliy P
= ) o) ]
L U (V- 39 =.This is likely to be beneficial in most cases, | '

, q e o Wy although when blending lubricants care is needed \{"‘ e
L asle? { to avoid overlubrication, ""V; ) \ree
14 _ 4 / {(C5 )
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Scale-up of powder mixing

» The optimum mixing time and conditions should
therefore be  established and _ validated at a
production scale, so that the appropriate degree of

segregation,
component

obtamned  without
damage (o

mixing 1S
overlubrication or
particles.

« Minimum and maximum mixing times that give a
satisfactory product should be determined if

appropriate, so that the ! mbmlm.:s\ol the mixing

process is established. =5 S
) \ y ~ w\

. . |’\\{u\" ) ) r\\-\ N
w N = \L‘\ b | v
[
; ‘}: - -~

Cy g
N

Types of mixers used for liquids lilﬁl suspensions

Propeller (Impeller) mixers s &

« Three basic types of flow may be produced:

_~radial, axial and tangential.
}\nglcd blades cause fuid to circulate in both an
axial and a radial direction.

« The ratio of the diameter of propeller to that of
the vessel is 1:10 - 1:20 and it typically rotates at

speeds of 1 - 20 mps. )
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Types of mixers used for liquids

Propeller (Impeller) mixers

and suspensions

—e

« A vortex forms when the centrifugal force

Y imparted to the liquid by the

{

propeller blades

causes it to back up around the sides of vessel

and create a depression at the shaft.

« An off-center mounting of propeller and vertical
baffles discourage the formation of vortex.

« Propellers are more efficient when they run at
high speed in liquids with low viscosity.
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- Flow
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Fig. 13,13  Propeller mixer wilh (a) unballled tank and 9{,"
(b)Y hatliad tank

Types of mixers used for liquids and suspensions
Paddle mixers

* The mixing element is large in relation to the vessel
and rotates at low speeds (10-100 rpm),

. - (=) (]
(—-[;’\k B (55 oL\ > w\°>

SO e Paddle mixers
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Types of mixers used for liquids and suspensions

Turbine mixers Emolsion (rn

- Turbine mixers may be used for more viscous liquids
than those mixed by propeller.

- The impeller has four flat blades surrounded by
perforated inner and outer diffuser ring.

_ The rotating impeller draws the liquid into the mixer
head and forces the liquids through the perforations

= |L
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Types of mixers used for liquids and suspensions

c ";Lg‘/—/ o}f sl
“’3,\'9 Air jet mixers

* These mixers utilize jets of air or some
other gases.

* The liquid must be of low viscosity,
nonfoaming, unrcactive with the gas
employed and reasonably nonvolatile.
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Types of mixers used for liquids and suspensions
Fluid jet mixers

* When liquids are to be
pumped into a tank for
mixing, the power required
for pumping is often used to
accomplish the mixing.

« The fluids are pumped
through a nozzle arranged to
permit good circul

o o L|—the matem%

ACE « [t is also possible to pump : 2
.§;>’*: the liquid from the tank ‘Mmmdgéqu-un

through the jet into the tank.

which a considerable

recirculation oceur.

» Controlling the o rate Jof raw

NeCe Ary tm\n!‘tlw_-1_|||ihu.;,“],, mixtures
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FIG. 1-5. Continuous fluids mixing devices A. Baffled

pipe mixer; B, mixing chamber with flow induced recircu
lation

| stirers,

Types of mixers used for liquids and suspensions

*On an industrial scale,
solutions are prepared in
large_mixing vessels with

-ports  for  mechanical

;_

*When _heal | is  desired,
0 controlled
mixing tanks may be used,

FIGURE 131 Large scale pharmaceutical mining vessels
(Courtesy of Schering Laborataries. )
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O‘IHW / Q__g\.e
Mixing of semisolids

« Semisolids, unlike liquids and powders, do not
flow easily. e '))5 Q)&N@Q,
L, SHe! y

« The suitable mixers must haye mam_/_ngil@zms
| with narrow clearances between them selves and

the mixing vessel to avoid dead spots

ypes of mixe "‘rs for SemIS()lldS
A OW' d/v L
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stainless steel tank, which
has counter sweep agitation and a |

built-in homogenizer.
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