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High shear wet granuiation in TSG involves
many different process and equipment variables
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Challenges in wet granulation

Understanding the effect of process settings on
aranulation performance

Process evalution

Product guality

Mostly theoretical approaches
traiicking sranule attributes
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Challenges in wet granulation

Understanding the effect of process settings on
aranulation performance

Process evalution
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Traaitionai approach involves change in
scale dependent process settings on PSD

weight (%)
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Increasing number of kneading discs and L/S
reduced amount of fines

umber of kiieaaing aiscs = ixo Number of kneading discs = 2x6 Fines [%]
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Yielda fraction increases at low fill ratio and
reduces with increasing L/S

Numoer cf ineading discs =1x€ NMumber of kincacing discs = 2x6 Yield [%]
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Increasing L/S produced more oversize at high
fill ratio

Mumber-cf kneading aiscs = 110 Humber of kneading discs = 2x6 Oversized [%)]
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Regime mabp: consolti)dating knowledge
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Boundaries were drawn to separate the growth
pehavior in teriis of trie L/S ratio and screw speed.
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Dimensional measurements limits its applicability.
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Growth regime map for wet granulation
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Regime map: consolidating knowledge

a
200
1680

1200

1400

180 {

Mean granule size (pum)

(il:

:

5

Speed (rpr)

1000

100 +=

1000

160 '“’° mo

l\'i'O
1400

1400

of Fererenge-ont TRL

1600

0.6 (1.5

Viean of granuie size Gistri

10 12

Ls -)

14

b

100

i

———— Spread

1.5

0.¢

0.x

1.0

1.2

1.4

A
Wi-On Tu et d. S Charica Eng’naa‘#‘.g&imce 87 (2013) 215-326

ution is nct representative.

14



Using scale-independent parameter and a
broad look on distribution

Specific mechanical energy (ki/kg)

RPM earbox ef ficiency(0.97
SME = motor rating X % torque X P x g , /7 y( )
RPM,, 0. material throughput

Liquid to solid ratio (%)
Quartiles ot cistribution B25, D50, 575
Quartile ratio D75/ D25
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A higher L/S ratio led to formation of oversized
granules instead of increasing yield

Screw Configuration 1x6 kneading discs
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Width of the distributioi reduced at higher L/S
ratio and SME level

Specific Mechanical Energy (kJ/k.a)

Screw Configuration 1x6 kneading discs
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Summary

..the liquid addition should be kept at an
intermediate level.

.. the throughput and screw speed should be
increased simultaneouslv to improve the granulation

yield.

omore regime maps for other formeidations are
necessary due to the likely differences in the
granulation behavior.
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Perspectives

Formulation properties Process parameter
D,, Y, ycosé... RPM, P o Shear..

Propose most relevant
dimensionless groups
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Generalised
regime map
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