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• Mixing may be defined as a unit operation that aims to treat two or more components,
initially in an unmixed or partially mixed state, so that each unit (particle, molecule etc.) of
the components lies as nearly as possible in contact with a unit of each of the other
components.

-

This may be:
1) Mixing of Powdered materials (e.g. tablets, capsules, dry powder inhalers).
2) Mixing of miscible liquids (e.g. solutions) or immiscible (e.g. emulsions).
3) Mixing of insoluble solid and liquid (e.g. Suspensions).
4) Mixing of semisolids or dispersion of particles in semisolids (e.g. pastes and ointments).

Mixing
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 علطت ىتحل  additive عمapi عم api طلخ وا additiveلا عم api طلخل ةيلمعلا ياه فدهت
 هطحنب نيدعب ةريبك تايمك عنصنب عناصلماب انحا هنا اصوصخ ةبلعلا ىلع ةبوتكلما doseلا
 continarلا لكب اهسفن نوكت ةعرجلا هنا نمضل يدبف ةريغصلا بلعلاب

  digoxinلا يز ليلق theraputic index هلا و يوق اود لمعن اندب هنا ضرتفن
 مهطحبو exipient لا عم apiلا طحب عنصلماب ةليلق هلا dose هنا فرعنب
 ريصي نكمم ةيلمعلا بقارم تنك ام اذاف mixing مهلا لمعت ناشع هللااب
 يقلابف سناجتم راص ام هنا ينعي اذهف عيرس ناك mixing لا لاثم ءاطخا
exipient سب اهيفو digoxin يفام هبحو digoxin اهلك اهيف ةبح
سناجتم نوكي طيلخلا هنا ريثك ينمهب كيه  ناشع

 ناشع يشا ىلع تلدع اذا مارجليتلا ىلع وعبت
وهبتنت
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- Types of mixtures:
1) Positive mixtures: Mixtures that form spontaneously (do not

need energy) and irreversibly (when formed do not tend to
separate).

(e.g. gases and miscible liquids)
2) Negative mixtures: Mixtures that need energy input (work)

to form and keep. Once the energy input is stopped they
tend to separate.

(e.g. Suspensions, emulsions and creams)
3) Neutral mixtures: Mixtures that do not form spontaneously

(i.e they need energy input) but once formed they do not
tend to separate.

(e.g. Powder mixtures, pastes and ointments)

Mixing
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The mixing Process
Perfect mixture: The situation in which particles of one component lay

as closely as possible in contact with particles of other component.
• It is an ideal situation which is practically impossible.

Random mixture: A mixture where the probability of sampling a
particular type of of particle is the same at all positions and is
proportional to the number of such particle on the total mix.

4
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•Ordered system: particles are arranged in iterative rule ( repetitive pattern) 
(not random)
•We can consider mixing as vector quantity (spatial orientation and translational 
velocity of the particles)

The mixing process
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The mixing Process
• It is 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 of scrutiny and it is
the amount of material within which the quality of mixing is
important.
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؟مامت mixingلا هنا دكاتا فيك
لا وا حص concلا اذا فوشبو لبق اهانذخا يلا ليلحتلا قرطب اهللحبو weight or volum ةنيع ذخاب

 the scal of scrutinyىمسي concلا ىلع كيشا ناشع هتذخا يلا weigt or voluumلا اذه
 ةيمكلا( bulkلا نم ذخا حر مك  500mg ليلحت اهلا لمعا يدب يلا اودلا هبحب  doseلا لاثم
 500 ذخا حر (mixing اهلا تلمع يلا ةريبكلا
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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.

7

Number of particles of
a minor active
constituent present in
samples taken from a
1:1000 random powder
mix with different
numbers of particles in
the scale of scrutiny

Sample number Number of particles in scale of scrutiny

1000 10 000 100 000

1 1 7 108

2 0 10 91

3 1 15 116

4 2 8 105

5 0 13 84

6 1 10 93

7 1 6 113

8 2 5 92

9 0 12 104

10 1 13 90

Mean 0.9 9.9 99.6

Standard deviation 0.78 3.38 11.18

% CV 86.86 34.17 11.23

Deviation from theoretical 
content

±100% ±50% ±16%
8

 حر مك apiلا نم mg 100 اهيفو 200mg اهنزو ةبحلا اذا يكحب يشلاا سقن نوه
؟هنيعلا ذخا
؟api لا نم 100mg اهيف له فوشاو مهللحاو 200mg ذخا حر ديكا
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In the total 400 particles (20 *
20) the percentage of white is
51 % (= 102 % of theoretical)

If divided to 16 blocks of 25
particles (5 * 5) the percentage of
white is 24-76 % (= 48 – 152 % of
theoretical)

24%*200

48%*200

Theoretical percentage of
white particles is 50 %

9

The mixing Process

• Another factor to consider in mixing is the proportion of the 
active component in the dosage form/scale of scrutiny.

10
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Ratio: 50 %

Total number = 400

Theoretical number of white 
particles = 200

194/200=97%

202/200=101%

198/200=99%

(= 101 %)

(= 99 %)

(= 97 %)

11

(= 87.5 %)

(= 107.5 %)

(= 105 %)

Ratio: 10 %

Total number = 400

Theoretical number of white 
particles = 40

42/40=105%

35/40=87.5%

43/40=107.5

12
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The mixing Process
➢ The variation in component percentage between different

samples taken from a mixture increases:

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

2. as the proportion of a component in mixture decreases.

13

The mixing Process
➢ This indicates that:

– the lower the percentage of active ingredient (potent drug) in
mixture, the more difficult it is to achieve an acceptably low
deviation in active content.

– The more particles are present in dose (scale of scrutiny) the
lower the deviation of content → The number of particles can
be increased by decreasing particle size (This can be done by
milling).

14
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Mathematical treatment of mixing process

• There will be always some variation in the composition of
samples taken from random mixtures.

• The aim during formulation and processing is to minimize
this variation to acceptable levels by selecting appropriate :
– scale of scrutiny
– particle size
– mixing procedure

15

• For random mix, if we consider that particles are all of same size, shape
and density then:

• P is the proportion of a component in total mix
• As p increases, %CV decrease
Example:
n = 100 000, p = 0.5  SD = 1.58  10-3, %CV = 0.32%
n = 100 000, p = 0.001  SD = 9.99  10-5, %CV =10 %
• The scale of scrutiny can be increased by increasing the amount of

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

Mathematical treatment of mixing process

n
ppSD )1( −

=
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 ةبحلا ينعي طيسب varation يف نوكي هنا حمست pharmacopiaلا سب varation يف امئاد
 99 ةبحو 101 هبح يقلاا حر اودلا طيرشب يلا بوبحلا لك للحا الم سب 100mg نوكت مزلا
 حر )toxicity ببست doseلا نع ةدايز يا نوكت ريثك يوق( potant ءاودلا ناك اذا سب  اذكهو
طيسب ريثك حرمسلما varationل هنا ظحلاا

 حرام variationلا هلاحلا ياهب سب additive فيضا ينا ثيح scaleلا ديزا ردقب
 ديزب ام كيه ناشع 1:500 اهتيلخ api 1:100لا ةبسن يلخا ام لدب لاثم  كيه هنلا لقي
نحطا ينا لضفلاا ةقيرطلاف ةقيرطلا ياهب scaleلا
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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

Sampling
• Scoop sampling 
• Thief sampling

17

Unit dose thief sampler
18

mixingلا عباتا لضا مزلا شيل

 mixingلا ةجردل لصون حر ىتم فرعن ناشع

 لضفلاا تقولل ديزت سب داوم يف mixture لضفا نوكت حر ةجيتنلا mixingا تدز ام لك داولما لك شم
mixing لا يهنلا بسانلما تقولا وش بقارا مهم كيه ناشع لصفت عجرت حر mixingلل

لا لاو هلاغش mixingلل اهمدختسب يلا هللاا فوشا ناشع
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Evaluation of degree of mixing

Mixing Index (M)

SR : Content standard deviation of random mixture
SACT : Content standard deviation of mixture under investigation.
• In some cases, it is possible to achieve an acceptable variation in content 

before obtaining a random mix

ACT

R

S
SM =

19

20
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Mechanisms of mixing
Powders
There are three main mechanisms for powder mixing:

a) Convection (the transfer of large amount of particles from one part of
the powder bed to another).
This may occur when a mixer blade or paddle moves through the mix.
This mechanism contributes mainly to macroscopic mixing of
powders, but mixing does not occur within the group of particles
moving together.

21

Powders

b) Shear (Layer of powder flows over another layer)
This may occur when some of the material is removed (e.g. by

convective mixing) causing powder bed to collapse.

Mechanisms of mixing

22
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Mechanisms of mixing
Powders
c) Diffusion (mixing of individual particles)
This mechanism is necessary to form true random mixture.
When a powder bed is forced to move or flow it will dilate (the particles

become less tightly packed and the voids between them increase).
This allows particles to fall under gravity trough the voids created.

23

Liquids
a) Bulk transport
- The movement of a large portion of the

material being mixed from one position in the
system to another.

b) Turbulent mixing
- The haphazard movement of molecules when

forced to move in turbulent manner, which
means random fluctuation of the fluid speed
and movement direction, so that the fluid
has different instantaneous velocities at
different locations at the same time.

Mechanisms of mixing

24
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Liquids
b) Turbulent mixing
- It can be seen as a composite of different eddies

(small portions of fluid moving as a unit) of
various sizes.

The large ones tend to break into smaller and smaller
sizes until they are no longer distinguishable.

- Turbulence is a highly effective mechanism for
mixing.

Mechanisms of mixing

25

Liquids
c) Molecular diffusion

- The molecular diffusion is the primary mechanism responsible for mixing
at the molecular level.

- This mechanism produces well mixed liquids if there is sufficient time.

- Considerable time is needed if this is the only mixing mechanism.

Mechanisms of mixing

26
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Powder segregation (demixing)
• Segregation is the opposite effect to mixing, i.e.

components tend to separate out (SACT increases).

• It may cause a random mixture to change to non-
random or may be responsible that a random
mixture never occurs.

• Segregation is more likely to occur if powder bed
is subjected to vibration and when the particles
have greater flowability.

27

28

Segregation can be due to 
difference in : 
1. Particle charge   
2. Particle density
3. Particle shape  
4. Particle size and size distribution
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Factors affecting segregation:
1. Particle size

Percolation segregation
(small particles tend to fall through voids between 

large particles)
Trajectory segregation

(large particles tend to have greater kinetic 
energy)
Elutriation segregation (dusting out)

(Air-blown small particles sediment  and form a 
layer over coarse particles

Powder segregation (demixing)

29
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 راغصو رابك particels يف نوكي املف ةيلاع kinatic energy مهلا رابكلا particels لا
فارطلاا ىلع وعمجتي حر رابكلا

 نم ةرتف دعبف ، رياطتت هنم dust يف نوكر ينحطلا لزنب ام ءانثا لاثم طاجب ينحط طحا يدب الم
لكشلاه لمعت حرو لزنت حر dust(small particel)لا ياه هنا ظحلاا حر تقولا
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Factors affecting segregation:

2. Particle density
Segregation occurs due to density differences.

3. Particle shape
Spherical particles are easier to be mixed but also to segregate than 

irregular or needle shaped particles.

Powder segregation (demixing)

31

1. Selection of particular size fractions to achieve drug and excipients of
the same particle size range.

2. Milling of the components so that there size becomes small and same.

3. Controlled crystallization during production of drug or excipient to give
particles of particular size or shape.

4. Selection of excipients which have similar density to the drug.

Approaches to solve the problem of segregation

32

 مهلا ريصي لهس )spherical(يورك مهلكش لا particel لا
mixing مهلا هنلا flowability ريصي حر ببسلا سفنلو ةيلاع 

 عجرت لهسف ةيلاع flowabilityلا هنلا segregation لا
لصفت

 needle وا مظتنم ريغ مهلكش يلا particelsلا
shape مهلا ريصي بعص حص mixing اذا سب 

segregation مهلا ريصي ادج بعص وطلخنا

 لل particelلل rangلا يلخا
api للو exceipient  براقتم 

ريكلاا particelلل milling لمعب apiلا مجح براقي اهمجح excipient يفام اذا

 قيرط نع particelلا لكشب مكحتب
 ةيلمعب مكحتا ينا
crystalizationلا

سكعلا شم apiلل هبيرق density اهلا excipient راتخب
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Approaches to solve the problem of segregation

• 5. Granulation of powder mixture.

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

• 7. Using equipments where several processes can be carried out without
transferring the mix.

• 8. Production of an ordered mix.

33

• 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 adsorbed particles are
very small so that the adsorption force is higher than the gravitational
force trying to separate the components.

Ordered mixing

34  نوكت حر api (adsorption)لا قاصتلا ةوق لا ثيح apiلا نم ريثكب ربكا اهمجح نومي excipiantلا الم ؟ ةقيرطلا ياهل أجلب ىتم
 ةيبذاجلا ةوق نم ىلعا
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Application of ordered mixing

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

2. Dry powder inhaler formulations
3. Direct compression formulations
4. Formulation of potent drugs

36

)api( ريغص ريييثك مهمجح  dry antibiotic لا

 اهقشنتسا ردقا ناشع ريبك مجح يدب تقولا سفنب سب alveoliلا لخدت ناشع ةريغص نوكت api جاتحب
adsorption مهلا لمعاو ةريغص  apiلا يلخاو ةريبك excipiantلا يلخا حر كيه ناشع ينتئرلل لخدتو

  جاتحا حرو tabletلا سبكل ةيلمع  direct compression formulation لا
legging لا كسمي ناشع particels لا ءانثاtableting

  formulaلاب يلاثم لكشب عزونتت اهايا يدب كيه ناشع ةليلق اهتيمك apiلا نوكتب potant drugs لاب
 ةقيرطلاه مدختسبف
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Segregation in ordered mixes
Ordered unit segregation
• The carrier particles vary in size.

• In this case segregation occurs within the carrier particles
according to size.

• The small particles have higher specific surface area than the
large and so higher content of adsorbed material.

37

38

 carrierلل sizeلا فلاتخا ببسب ةقيرطلا ياهب ريصي نكمم segregation لا
 ريصي حر رغصلاا  particelsلا هنا ةلكشلماف ريغص ةدحوو ةريبك ةدحو ينعي
 حر كيه ناشع ىلعا Surface area   مهدنع هنلا رثكا adsorption اهيلع
 varation هنا فوشا ردقا حر ام هنلا ءوسا نوه سب doseلاب  variation ريصي
 ينلوصفم اونوكب راغصلاو رابكلا particelsلا  لبق يلا قرطلاب ثيحsizeلاب
حضاو لكشب

ةيلاع toxicity يف نوكب size for carrierلا فلاتخا potant drugsلل ةقيرطلا ياه مدختسن هنلا



20

Segregation in ordered mixes
Displacement 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

39

40

 apiلا سفانت حر رغصلاا excipientلا هنا ظحلاا حر  ينفلتخم مهماجحاو excipientلا نم عون نم رثكا يف نوكب
 حرو adsorption لمعت ناكم هيقلا شم api يف ريصي حر كيهو ربكا مهمجح يلا exceipentلا ىلع adsorptionاب
segregation راص كيهو رابكلا exiepient لا مجح ينبو اهمجح ينب فلاتخا ريصبو اهلاحل ريصت
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Segregation in ordered mixes

Saturation segregation

• 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.

41
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 لمحتت مكو اهلا surface areaلا مك excipient لا فوشب لاثمف تاباسحلا يف أطخ يف نوكي الم ريصتب
api ؟
 12kg يدب  ةقيقحلاب سبapi لا نم 15kg مهدبexcipientلا نم 10kgلا لاثم اهنا تبسح اذاف
 هيلع ولمعي ناكم وقلاي حرام 3kg لا كيه ناشعapi ةدايز تيطح تاباسحلاب تطبرخ هنلا سب

adsorption لكشلاب ولضي حرو free ريصي حر كيهو ريغصلا segregation
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Practical considerations in Powder mixing

• 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).

• The volume of powder mixture in the mixer should be appropriate. Both
overfilling and underfilling may reduce mixing efficiency.

• The mixer should produce the mixing mechanism appropriate for the
formulation:
– Potent drugs: diffusion is necessary
– Cohesive material: shear mixing

43

1. In order to determine suitable mixing time, the mixing process should be checked
by removing and analyzing representative samples after different mixing
intervals.

2. Static charges may be generated during mixing that result in reduction in diffusive
mixing.

3. This is enhanced by low humidity in atmosphere. The mixer should be suitably
earthed to dissipate the static charge.

4. Vibrations may cause segregation in normal mixes and dislodging of adsorbed
particles in ordered mixes.

Practical considerations in Powder mixing

44

 عم مهطلخا يدب potant drug (small amount of api) لا ناك اذا
 ريصي حر يه يداع طلخ مهتطلخ اذا .ربكا exipientلا
 اوس مهطلخبو sizeلا سفن مهلا يلا exipient لاو api لا بيجب كيه ناشع
 لا ةطلخ مهيلع طحبو هللااب تلض يلا excipient لا طحب نيدعبو
)excipient+api( تلمع يناك يز dilution لا راص كيهو distribution 
 Geometrice  .اهمسا ةقيرطلا ياهو نسحا

 ريصب امو mixing اهلا ريصي ناشع يفاك ناكم يقلات حر ام particelsلا هنلا )overfilling( مزلالا نم رثكا mixtureلا يبعا مزلا شم
) سب كيرحت( convection ريصي حر mixing لطبي حر )underfilling( مزلالا نم لقاب هيبعا

 كيشا ناشع تقولا نم ةددحم ةرتف دعب تانيع بحسا لضا مزلا mixingلا للاخ
مزلالا نع ةدايز تقولا تدز اذا segregation راصام هنا دكاتاوو mixing ىلع

 قوف اهنع تيكحو mixingلا  ببسب static charge لا نوكتت نكمم
نوكتتب فيك

؟chargeلا هلكشم لحا فيك
 اهيلع ريصي لهس ةفشان نوكت الم particels لا ثيح ةبوطرلا ديزب

charg
 ةكرح ببسب  هنحشلا يطعي يلا وه هسفن mixerلا تارم سب
 ةجلاثلا وا ةلاسغلا يز هربتعب؟ اهنم صلختا فيكف اوج particelلا
 يشلاا سفن  وبرهكي ام ناشع يضرا طخب مهكبشب مهيف شم

mixer لمعب( يضرا طخ هلكبشب earthed(

 لابparticelsلا يلخي حر vibration هنا ثيح اهانيكح ياه
normal mix(random mix) اهلا ريصي sgregation  لابو 

order mix لاadsorbed لا نع لصفيcarriar
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Tumbling mixers

• Mixing containers are mounted so that
they can rotate about an axis.

• Commonly used for mixing of free
flowing powders and are not suitable for
cohesive powders.

• Commonly used for mixing granules with
lubricant, glidant and external
disintegrant.

Powder mixing equipment

46
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48
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Tumbling mixers
• The shear mechanism occurs because of velocity gradient produced

while diffusion occur through voids produced during powder flow.
• The addition of prongs, baffles or rotating bars helps convective

mixing.
• Care about segregation is necessary.

Powder mixing equipment

49

50

 2type of mechanism يف نوكي حر tumling mixer لاب
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Tumbling mixers

• 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 centrifugal force.
– Very low speed will generate insufficient bed expansion and little

shear mixing.

Powder mixing equipment

51

52
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Tumbling mixers

• Intermediate bulk containers (IBCs) are containers used both as
mixing bowl and to either feed the hopper of a tablet or capsule
machine or as the hopper itself.

• The Turbula shaker mixer (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.

Powder mixing equipment

53

54

 نمفلب دحاوو تحتل قوف نم فلي حر دحاو لاثم axis نم رثكا يف نوكي حر
تسحا ريصي حر mixingلاو رثكا ريصت حر ةيئاوشعلا ةمرحلاو راسيلل ينميلا
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High speed mixer granulators
• They are used both for mixing and granulation.

• It contains centrally mounted impeller blade that rotate at
high speed throwing the material towards the mixing bowl.

• The side-mounted chopper blade helps in granulation.
• Care if material fractures easily.

• Not normally used for blending lubricants.

Powder mixing equipment

55

56



29

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

Powder mixing equipment

57

Ribbon mixers
• Mixing is achieved by the rotation of helical blades in a cylindrical 

tank.
Advantages
• Suitable for mixing of poorly flowing materials.
• Segregation is less likely to occur than in tumbling mixer
Disadvantages
• Dead spots are difficult to eliminate.
• The shearing action caused by movement of the blades may be 

insufficient to break up drug aggregates.
, 

Powder mixing equipment

58
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Powder mixing equipment

planetary mixers
• The rotational path of paddle is

similar to that of a planet.
• It is used:

– for mixing powders and semisolids
– Wet massing (granulation)

59

60
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Powder mixing equipment
Nautamixer
• It consists of a conical vessel that

contains inside a helical conveyor
that conveys the material up to
near the top where it cascades
back into the mass.

• This mixer combines convective,
shear and diffusion mixing

61

62
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Fluidized bed mixers
• 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.

Powder mixing equipment

63

Fluidized bed mixers

64
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Continuous mixers
Powder mixing equipment

65

Scale-up of powder mixing

• The extent of mixing achieved at a small laboratory scale during
development work may not necessarily be mirrored when the same
formulation is mixed at a full production scale, even if the same mixer
design is used for both.

• Often, mixing efficiency and the extent of mixing is improved on scale-
up owing to increased shear forces.

• This is likely to be beneficial in most cases, although when blending
lubricants care is needed to avoid overlubrication.
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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 mixing is obtained without segregation,
overlubrication or damage to component particles.

• Minimum and maximum mixing times that give a satisfactory
product should be determined if appropriate, so that the
'robustness' of the mixing process is established.
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Types of mixers used for liquids and suspensions

Propeller (Impeller) mixers
• Three basic types of flow may be produced: radial, axial and

tangential.
• Angled blades cause fluid 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 rps.
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 هنا نمضا ثيحproduction scale(larg scal)لا ىلع)مييقتلا(  validationلا لمعت
 damage to وا over lubrcation وا segregation راص امو حينم mixingراص

componaent particels

 مزلا،mixingلا يف ريصي حر يلا  contanierلاب اهطحا يدب لا impellerلل  diameter لا
contanier (vessel)لل diameterلا نم 1:20 وا1:10 نوكي
10cm نوكي diameter impeller لا رتم container لل dimeter لا لاثم

 ريصي حرام ةيلاع viscosityلا هلا يلا لسع تيط ول هنلا  low viscosityللنوكتب اهمدختسب impellerدلا
mixing لل ةبيرقلا ةقطنملل ريغblad مهلا ريصب حر ام ناردجلا دنع يلا اما mixing
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Types of mixers used for liquids and suspensions

Propeller (Impeller) mixers
• A vortex forms when the centrifugal force

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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 صنلاو فارطلال حوري حر فلي لئاسلا الم
  ةماود ىلع جرفتب يناك يز اوه يف نوكب

vortex 
 برخت نكممو ةوغر لمعت  vortexلا ياه
 ريصت اهنا لضفب ام كيه ناشع اودلا
؟لحلا وش بيط
 لكشبو صنلاب ةدوجوم bladلا يلخب ام 
 يدوماع
 نم فلت اهيلخب وا ةيوازب ةلئام اهيلخب اي
 نم ةبيرق اهيلخب وا يقفا لكشب بنجلا
off-center اهمسا ةقيرطلا ياهو فرطلاا
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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).
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Turbine mixers
- 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

- They can produce stable emulsions.

Types of mixers used for liquids and suspensions
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Air jet mixers
• These mixers utilize jets of air or some

other gases.
• The liquid must be of low viscosity, non-

foaming, unreactive with the gas
employed and reasonably nonvolatile.

Types of mixers used for liquids and suspensions
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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
circulation of the material through
the tank.

• It is also possible to pump the liquid
from the tank through the jet into the
tank.

Types of mixers used for liquids and suspensions
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Inline mixers (Continuous mixing)
• In this case, mobile, miscible components are fed through an inline mixer

designed to create turbulence in a flowing fluid stream.

• It can be accomplished essentially in two ways: in a tube (pipe) through
which the fluids flow,or in a chamber in which a considerable amount of
hold up and recirculation occur.

• Controlling the feeding rate of raw materials is necessary to ensure
uniform mixtures.

Types of mixers used for liquids and suspensions
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•On an industrial scale,
solutions are prepared in
large mixing vessels with
ports for mechanical
stirrers.

•When heat is desired,
thermostatically controlled
mixing tanks may be used.

Types of mixers used for liquids and suspensions
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Mixing of semisolids
• Semisolids, unlike liquids and powders, do not flow easily.

• The suitable mixers must have rotating elements with narrow clearances 
between them selves and the mixing vessel to avoid dead spots
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 narrow ناردجلل ريثك بيرق فلب يلا ءزجلا نوكي مزلا
clearance لا لهسيو تاقبطل ةدالما مسقي حر كيهوmixing
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Types of mixers for semisolids
1) Planetary mixers
2) Sigma blade mixer
3) Vessels (tanks) with counter-rotating mixing bars
• It is very difficult using primary mixers to completely disperse

powder particles in a semisolid base so that they are invisible to
the eye.

• The mix is usually subjected to the further action of a roller mill or
colloid mill, so as to 'rub out' these particles by the intense shear
generated by rollers or cones set with a very small clearance
between them. 83
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Stainless steel tank, which
has counter sweep agitation and a 

built-in homogenizer.
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