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Summary. 

-

plastic starch granules were produced from mixtures of potato 

-

end part of the cylinder. The research focused on the effect 

of the extruder screw speed and the volume and types of 

of thermoplastic starch. During the measurements, it was 

observed that the apparent viscosity of extruded potato starch 

in the extruder used for the production of TPS granules. The 

highest viscosity was reported for the solutions of potato TPS 
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trusion, biocomposites.

INTRODUCTION

The development of procedures for the mass produc-

tion of biodegradable materials has recently been an area 

of extensive research, both academic and commercial. This 

is attributed to the growing scarcity of crude oil resources 

and to the fact that petroleum-based materials are non-bi-

can be divided into two main groups, depending on the 

source of raw materials for their production: the polymers 

produced by the traditional chemical synthesis of natural 

monomers and the polymers produced by microorganisms 

alternative replacing the polymers based on petroleum are 

materials produced with the use of starch and belonging to 

with synthetic polymers is an option. Such mixtures are not 

biodegradable, still, they reveal a lower carbon emission 

compared with the corresponding petroleum-based plastic 

and are less expensive to make [2].

Starch is the most important polysaccharide in plants 

serving as a reserve and accumulated in the form of grains. 

Particularly starch-rich are the grains of cereals, potato and 

manioc tubers, as well as maize cobs. Starch hydrolyses only 

in fact, it consists of two fractions: unbranched amylose and 

branched amylopectin [2]. The main advantages of starch 

are: biodegradability, broad availability, relatively low cost 

Pure and dried starch differs materially from synthetic 

-

has appeared on the market. The addition of plasticizers in 

the process of extrusion results in the lowering of the glass 

transition temperature of starch below its decomposition 

temperature and transforms it into thermoplastic starch 

Plasticizers are mostly substances of low molecular weight 

which can be easily embedded into the polymer matrix in or-

der to destroy the hydrogen inter and intra molecular bonds 

that occur in starch. This, in the end, leads to the improved 

strength and heat treatment conditions of starch-based ma-

physical properties of natural polymers, various types of 

The aim of the study was to examine the apparent viscosi-

ty of water suspensions of pulverized granules of potato ther-

the plasticizing system and to determine the impact of the type 



 

The main raw material used in the research was potato 

-

erol were used to prepare TPS raw material mixtures to 

prepared raw material was mixed by means of a laboratory 

whole mass of the sample. Directly before extrusion, the 

the mass before extrusion.

Potato starch granules with the addition of natural plant 

and moulded through a die with a single hole of a diameter 

-

tion of two types of a plasticizing system with the screw/

a temperature control system and the cooling of the end 

obtained granules were ground before tests in the laboratory 

-

-

-

tom surface. During the test, the head speed was set to 
-1, the measuring gap was 2 mm, and the total 

During the test, the value of the apparent viscosity co-

force of the suspension during the movement of the plunger 

in one bottom-up measurement cycle; the force was next 

-

-

rials caused higher viscosities of potato starch solutions and 

Fig. 1. 

extruder screw speed on the apparent viscosity of potato starch 

Fig. 2 illustrates the results of measurements of apparent 

-

Photo 1. 

back extrusion component to measure viscosity



 

changes in the viscosity of thermoplastic starch solutions. 

Fig. 2. 

extruder screw speed on the apparent viscosity of potato starch 

cooling conditions and with the application of the extended 

plasticizing system, which prevented the granules with the 

and the extruder screw speed on the apparent viscosity of 

-

TPS granules obtained with the extruder plasticizing system 

-

The highest apparent viscosity values were reported for TPS 

the higher screw speed during extrusion resulted in the lower 

Fig. 3. 

on the apparent viscosity of potato starch solutions (extruder 

-

rose; yet, the measured viscosity values were slightly lower. 

Such considerable differences in viscosity measurements 

were caused by problems occurring during the measurement. 

During the measurement, the solution began to delaminate, 

demonstrates an uneven internal structure of potato starch 

Ta b l e  1 .  

the additives used.
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starch matrix in the conditions of intense cooling and with 

the application of the extended plasticizing system.

Fig. 4. 

on the apparent viscosity of potato starch solutions (extruder 

The addition of ground bark to the potato TPS potato 

solutions than in the case of granules without this added 

content. The lowest viscosity was reported in TPS solutions 

apparent viscosity was obtained while testing granules with 

apparent viscosity of TPS solutions, as shown by the nega-

Fig. 5. 

screw speed on the apparent viscosity of potato starch solutions 

No explicit effect was observed of the applied screw 

speeds during extrusion; still, the lowest screw speed re-

sulted in the lowest viscosity of granulate solutions pro-

duced in the proposed conditions with the shorter version 

of the plasticizing system. The viscosity of solutions of 

-

ing system with the addition of ground bark changed only 

speed did not have a noteworthy effect on the value of 

apparent viscosity in this case. The results indicate only 

a loose bond between bark and potato starch in the granu-

lated structure, which translates into the low viscosity of 

Fig. 6. 

screw speed on the apparent viscosity of potato starch solutions 

CONCLUSIONS

by the rotational speed of the extruder used for the pro-

duction of the TPS granulated matter. 

apparent viscosity values.

of TPS. 
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