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n	 determining the width and length of 
the segments and whole section,

n	 creating the porosity and degree of the 
surface covering of side walls of the 
segments by selecting ‘fully covered’ 
or openwork stitches of knitted fab-
rics with the configuration and size of 
openings already determined,

n	 creating different structural param-
eters of the parallel walls of the seg-
ments,

n	 producing a tube-shaped knitted fab-
ric connecting the segments, in which 
pins can be inserted in order to fix the 
cellular geonet to the ground, 

n	 marking with colours the weft threads 
of the polypropelene bands of the 
geonet type (‘coloured code’).

Determining the strength parameters 
of geonets by:
n	 selecting reports of the threading of 

needle bars (complete or incomplete),
n	 selecting suitable stitches, especially 

the weft ones with straight segments 
of threads, which limit the elasticity 
and increase the strength and rigidity 
of a knitted fabric,

n	 selecting threads of suitable strength, 
elasticity modulus, linear density, 
structure and kind of raw material.

The use of modern, highly efficient 
flat warp-knitting machines with two 
needle bars enables to:
n	 manufacture products in the majority 

formed on a knitting machine, which 
require only connecting the adjacent 
segments (into one), 

n	 produce one section of a standard cel-
lular geonet of the following dimen-
sions: 8000 × 2500, or to produce 
simultaneously 2, 3 or 4 smaller ones 
over the operating width of the warp 
knitting machine,

n	 on a machine equipped with a lami-
nating device, to cover the geonet 
produced with poliurethane material 
or bituminous mass in order to protect 
the product from corrosion,

n	 search for other applications, such as 
three dimensional geonets for rein-
forcement of concrete constructions,

n	 technology with the use of a flat warp 
knitting machine with two bars is sig-
nificantly more efficient and energy-
saving than the alternative weaving 
technology.

The 3D knitted cellular geonet is an in-
novative product protected by a patent 
(application).

n	 Summary and conclusions:
1.	 The problem of new, innovative 3D 

knitted structures of cellular geonets 
used in road construction engineering 
is a current and extremely important 
issue in the context of the present 
critical state of Polish roads and re-
alisation of the national road and mo-
torway construction program.

2.	 The new technologies and construc-
tions of 3D knitted cellular geonets 
presented are an alternative and more 
beneficial solution than those ob-
tained from poliethylene bands. The 
new conception of 3D knitted geotex-
tile nets is characterised by the pos-
sibility of programming the structural 
parameters and three dimesnional 
geometry of the geonet. It also ena-
bles to determine the strength of the 
geonet, depending on its application, 
and to produce geonets using highly 
efficient technologies.

3.	 3D knitted geonets are innovative 
structures, hence the new technology 
of their production is protected by a 
patent application. The invention is 
a product of scientific research con-
ducted at two national universities: 
Technical University of Lodz and 
University of Bielsko-Biała. The in-
vention has a practical aspect from 
the point of view of applications of 
these kinds of nets in the road con-
struction industry in Poland and also 
from that of the real possibilities of 
their production in Polish textile en-
terprises.
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Institute of Biopolymers  
and Chemical Fibres

Multifilament Chitosan 

Yarn

The Institute of Bioploymers and 
Chemical Fibres is in possession 
of the know- how and equipment to 
start the production of continuous 
chitosan fibres on an extended 
lab scale. The Institute is highly 
experienced in the wet – spinning 
of polysaccharides, especially 
chitosan. The  Fibres from Natural 
Polymers department, run by  
Dr Dariusz Wawro, has elaborated 
a proprietary environmently-
friendly method of producing 
continuous chitosan fibres with 
bobbins wound on in a form 
suitable for textile processing and 
medical application.

We are ready, in cooperation 
with our customers, to conduct 
investigations aimed at the 
preparation of staple and 
continuous chitosan fibres tailored 
to specific needs in preparing non-
woven and knit fabrics.

We presently offer a number of 
chitosan yarns with a variety of 
mechanical properties, and with 
single filaments in the range of 3.0 
to 6.0 dtex.

The fibres offer new potential 
uses in medical products like 
dressing, implants and cell growth 
media.
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Dariusz Wawro Ph.D., Eng 

Instytut Biopolimerów i Włókien Chemicznych         
ul. Skłodowskiej-Curie 19/27;  

90-570 Łódź, Poland;         
Phone: (48-42) 638-03-68, Fax: (48-42) 637-65-01

E-mail: dariusz.wawro@ibwch.lodz.pl 
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