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At national and international level, mixed complex fertilizers are obtained using physical mixing 
of different sources of macroelements and/or microelements, which are grinded and granulated 
together using different granulation technologies, such as, for example, on a fluidized bed [1,2] or a 
pan or drum granulator [1,2]. The main macroelements present in commercial fertilizers are N, P2O5, 
and K2O, and these macroelements can be supplied using many sources [3]. In order to improve the 
absorption of nutrients by plants, granulated fertilizers can be coated with different chemical or bio-
based materials, thus creating a slow release of nutrients, in accordance with plant absorption 
capability [4]. For these purposes, were used some biodegradable coating materials, consisting in 
fractions of keratin hydrolysates, in order to delay macroelements leaching in soil and also as an 
important source of biostimulating material for plants. 

There are many sources for biodegradable coating materials, however including huge amounts 
of feathers and wool that remain after primary processing og raw materials [5].  

I. Granulation: Some usual NPK formulations were prepared using a pan (disc) granulator 
(Figure 1). As raw materials were used urea (N source), monoammonium phosphate (N and P source) 
and potassium sulfate or chloride (K source). As a binder, several substances were tested, based on 
raw materials water solutions and also includind small amounts of PVA (polyvinylic alcohol) or HEC 
(hydroxiethyl cellulose) solution, a polysaccharide solution etc. 

 
Figure 1. Disc granulator. 
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II. Coating: The coating of NPK granules was made on the same rotating pan granulator, using 
an aqueous solution containing a keratin hydrolysate solution and small amounts of PVA. This 
hydrolysate was previously obtained mainly from poultry feathers. Analogously, the NPK 
formulations were also coated with the same keratin hydrolysate by using a lab-scale fluidized bed 
granulator (the Würster method) (Figure 2).  

 
Figure 2. Fluidized bed granulator. 

Granules with a 2–4 mm average diameter were obtained for three NPK formulations using a 
rotating pan granulator, operated at various working parameters (rotation speed, inclination to the 
horizontal axis, granulation time). After drying at room temperature, the granules were coated using 
two coating equipments. The coating, in both cases, was uniform (Figure 3). The SEM analysis 
showed that a compact and uniform coating layer was obtained for both methods.  

 
Figure 3. NPK granules before and after coating. 

Complexe NPK fertilizer compositions were successfully granulated using a lab scale rotating 
pan granulator, and the main fraction of granules having a 2–4 mm diameter was coated with an 
aqueous solution containing a keratin hydrolysate solution, using two coating equipments, a rotating 
pan granulator and using a GLATT fluidized bed granulator. The differences between the 2 methods 
rely on the different working parameters. For the method using the fluidized bed granulator, raw 
material losses was observed, that can be diminished  by adjusting the working parameters 
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