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Summary. -

granules were produced from mixtures of wheat starch, glycerol 

cylinder. The research focused on the effect of the extruder screw 

rotation speed, the volume and the type of plasticizing system 

used and on the apparent viscosity of pulverized granules of 

wheat TPS. During measurements it was observed that higher 

apparent viscosity values   were recorded in those solutions of TPS 

that were produced with the extended version of the plasticizing 
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trusion, biocomposites.

INTRODUCTION

The production of biodegradable and environmentally 

friendly materials has recently come into focus of research-

ers worldwide. Such a material is expected to replace petro-

leum-based polymers which are very durable, yet represent 

One of the main natural compounds extensively re-

searched for the use as a biodegradable material is starch. 

-

-

In order to be further processed as a biodegradable ma-

terial, natural starch must be transformed into thermoplastic 

is completely degraded by the use of plasticizers in a high 

thermoplastic starch has several disadvantages. They include 

-

these disadvantages, TPS is mixed with other polymers, thus 

yielding, in a simple, fast and inexpensive manner, mixtures 

with such properties that are generally not achievable when 

improve the processing and mechanical properties of TPS, it 

-

in an attempt to obtain completely biodegradable materials, 

numerous TPS mixtures have been developed with various 

polymers which undergo complete degradation in the natu-

a promising material for the production of packaging ma-

terials due to its reasonable cost, availability, renewability 

and biodegradability. Recently, its use has spread to many 

-

The properties of TPS are very much dependent on the 

its main two components: linear amylose and branched amy-

lopectin. The share of amylose chains in starch is determined 

genetically and generally the same within a particular plant 

species. In standard starch, the amylose content accounts for 

on the effect of amylose and amylopectin content on the 

TPS obtained from high-amylose starch has been proven 

to have better thermal and mechanical properties, still their 

-



 

-

selecting raw materials for the production of biodegrada-

ble plastics. It also allows the optimization of properties of 

TPS-based mixtures for the industrial application of TPS 

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

ity of suspensions of pulverized granules of thermoplastic 

used as a plasticizer. 

-

The baro-thermal treatment was carried out on a mod-

with two kinds of plasticizing systems with the screw 

-

with a material feeder, a plasticizing system made up of 

the screw linked to the drive and housing, and a preheating 

device. To measure the temperature of the thermal and 

pressure treatment, thermocouples were used installed in 

the extruder cylinder; the results were displayed on the 

machine control panel. The screw speed during extrusion 

was monitored using a wireless electronic tachometer, 

The granules were ground using a laboratory mill to 

thermoplastic starch suspensions were prepared with 

-1. During the study, the 

resistance force of the suspension was recorded during 

the movement of the plunger in one bottom-up measure-

ment cycle, which was next converted into the apparent 

viscosity coefficient. The measurements were made us-

replications, the final result being the arithmetic mean 

of the measurements.

solutions of thermoplastic wheat starch upon the applied 

along with the increasing extruder screw speed and a higher 

maize starch.

Fig. 1. 

speed on the apparent viscosity of wheat starch solutions (ex-

resulted in an increase of apparent viscosity. The highest 

apparent viscosity values were reported for solutions with 

of the solution decreased. This may be an indication that 

their bond with the biopolymer matrix, which, in turn, had 

a negative bearing on the viscosity of the solution.

Fig. 2. 

speed on the apparent viscosity of wheat starch solutions (ex-

the value of apparent viscosity of the solutions of wheat 



 

thermoplastic starch. It was observed that with increasing 

extruder screw rotation speed, the viscosity of solutions rose, 

regardless of the plasticizing system used.

Fig. 3. 

on the apparent viscosity of wheat starch solutions (extruder 

-1 of the extruder screw. 

During tests, the TPS solutions delaminated, which tes-

some cases, there was more resistance between the plunger 

and and the walls of the machine, which could have led to 

The apparent viscosity of solutions of wheat starch gran-

ules produced on the shorter version of the plasticizing sys-

tem slightly increased along with the higher bark content in 

-1.

Fig. 4. 

on the apparent viscosity of wheat starch solutions (extruder 

Fig. 5. 

screw speed on the apparent viscosity of wheat starch solutions 
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No direct effect was noted of the screw speeds during 

extrusion on the value of the apparent viscosity of TPC 

Fig. 6. 

screw speed on the apparent viscosity of wheat starch solutions 

The use of the extended version of the plasticizing sys-

tem of the extruder for the production of wheat TPS granules 

with the addition of bark had an impact on the increase in the 

value of apparent viscosity. The highest apparent viscosity 

-

the rising extruder screw speed resulted in the increased 

viscosity of tested solutions.

CONCLUSIONS

plasticizing system displayed higher apparent viscosity 

values.

of TPS. 

solutions to the greatest extent.

a higher apparent viscosity value in the majority of ex-

amined solutions of TPS granules. 
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