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Materials

Conclusions

• The addition of additives modifies both the flow
properties and the tendency of powders to adhere.

• Changes in transportation behavior cannot always be
demonstrated with a flowability index.

• Essentially no correlations between transport behavior
and particle size distribution were detected.

• The operating parameters and the geometry have a
considerable influence on the powder behavior.

• The optimal additive concentration varies depending on
transportation requirements.
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Motivation

• Micronized particles play an increasing role in many 
industrial applications such as food, pharmaceuticals, or 
construction.

• Those powders are hard to handle due to increasing
adhesive forces which result in caking and
agglomeration.

Work
• Researching the effects of additives on bulk behavior in 

various unit operations, such as transportation and 
separation techniques.

• Measurement of particle size distributions and
flowability.

Additives

 Heptanoic acid HepAc:

0.1 – 0.4 wt.%

 Trietahnolamine TTE:

0.1 – 0.4 wt.%

 Sodium stearyl fumarate

SSF: 0.5 - 2.0 wt.%

Powders
 Lactose (x50,3 = 39 µm)

 Limestone (x50,3 = 7 µm)

Fig. 2: Sum distribution of sieve analysis for lactose and limestone powders. The microscope 
images of some powders are also shown. 
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Dynamic image analysis

Fig. 4: The conveyed mass of limestone or lactose powder as a function of the dosing time. As for 
lactose, caking is shown on both hopper and channel surface.

Flowability index

Fig. 7: Caking on the walls of zig-zag air channel when working with lactose (L) and limestone (R).

Zig-zag air channel

Vibratory channel / hopper discharge

Fig. 6: Flowability index for limestone and lactose powders at a consolidation stress of 2 kPa.

Vibratory channel

Fig. 5: Dosing time for limestone and lactose powder through the zig-zag vibration channel. Examples 
of caking of lactose powders are demonstrated in both straight and spiral vibratory channels.

Sieve analysis

Fig. 3: Sum distribution of a dynamic image analysis for limestone (QICPIC/ GRADIS/L from 
Sympatec GmbH) and lactose (CAMSIZER from Retsch GmbH) powders.
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Fig. 1: Lactose (L) and limestone (R) powders before and 
after additivation with heptanoic acid.

+ 0.1 wt.% HepAc
+ 0.1 – 0.3 wt.% TTE

+ 0.5 – 1.0 wt.% SSF + 0.3 wt.% HepAc
+ 0.2/0.4 wt.% TTE

+ 0.5 – 1.0 wt.% SSF


