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Abstract 

The focus of this thesis is the analysis of the granulation process, for 

animal feed formulation within a project in collaboration with the 

company Farmer SpA. 

First, the main phenomena for the granules formation and the growth 

and the effects of process parameters on granule properties were 

described. Then a comparison between the standard methods (ASTM) 

and simplified methods for granule characterization, pointed out in the 

frame of this work, was performed. 

The objective was the production of granular solids systems with 

millimetric sizes starting from mixtures of powders (commercial 

tradename Phyacid Steecker), by the addition of an appropriate 

wetting phase, with particular attention to the identification of the 

most relevant process parameters for the quality of finished products. 

With the aim to improve the granulation process and the granule 

properties, the granule production was carried out by varying the 

following parameters: the granulation time (5, 10 and 15 minutes), the 

concentration of carboxymethylcellulose (CMC) into the binder (1%, 

1,5% and 2%), the charge ratio “ml of binder/g of solid” (10% v/w 

and 20% v/w) and drying temperature (40°C and 80°C).  

Granules dried at 80 °C had better flow properties (flowability), they 

are more compact and more resistant to compression and they absorb 

less moisture. Moreover, a wetting phase with a concentration of 1.5% 

CMC gave more granule stability, better bulk and flow properties. 

Therefore, setting the concentration at 1.5% CMC we obtained the 

following conclusions: the process must be carried out for a time of 10 

minutes using 0.5 ml of binding / 5g of solid (10% v / w) or for a time 

of 15 minutes using 1 ml of binding / 5g of solid (20% v / w) to 

optimize the granulation process and to improve the bulk and flow 

properties of the granules.  
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The production of granules from the powder mixture Phyacid Steecker 

(an innovative line of mineral feed produced by the company Farmer 

SpA) met their aims: 

- Better flowability and manageability: the size enlargement 

caused by the granulation process improves the flow properties 

and dosage. 

- Uniform granule size: uniformity of shape and size of granules 

was reached (0.71 mm ≤ d ≤ 2 mm). 

- Less moisture absorption: the larger size and higher density of 

the granule, compared to an equal volume of powder, reduce 

the surface area exposed to atmospheric agents, such as 

humidity. 

- Stable fixed formula: each granule keeps together all the 

particles of different active ingredients contained within it. The 

granules obtained are stable and homogeneous masses in 

which the original particles may still be distinct. 

- Absence of suspended powders: the granules, compared to 

powders, involve no risk of inhalation of small particles by the 

operator. 
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