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Abbreviations 

Acronym Title 

CDR Cold Draw Ratio 

CNW Cellulose Nanowhiskers 

DDR Draw Down Ratio 

HDPE High Density Polyethylene 

MFI Melt Flow Index 

MFR Melt Flow Rate 

PA Polyamide 

PBAT Polybutylene Adipate Terephthalate 

PBS Polybutylene Succinate 

PCL Polycaprolactone 

PES Polyester 

PHA Polyhydroxyalkanoates 

PHBV Poly(3-hydroxybutyrate-co-3-hydroxyvalerate) 

PHR Parts per Hundred Rubber 

PLA Polylactic Acid 

TDR Total Draw Ratio 

Tm Melting Temperature 

TPS Thermoplastic Starch 

TRL Technology Readiness Level 

WP Work Package 

 

 

  







 

 6 

 

11.3 Discussion ................................................................................................................................................................ 91 

12 Production of fishing gears ....................................................................................................... 92 

12.1 Initial characterization tests .................................................................................................................................. 92 

12.2 Production of monofilament fishing net ............................................................................................................. 97 

12.2.1 Yarn preparation.............................................................................................................................................. 98 

12.2.2  Weaving of the Net ....................................................................................................................................... 99 

12.2.3  Quality Control & Mending ....................................................................................................................... 105 

12.2.4   Stretching and Heat Setting ...................................................................................................................... 106 

12.2.5 Packaging .......................................................................................................................................................... 109 

12.3  Production of monofilament braided rope .................................................................................................... 113 

12.3.1  Twisting .......................................................................................................................................................... 113 

12.3.2   Spool Winding ............................................................................................................................................. 114 

12.3.3   Braiding .......................................................................................................................................................... 115 

12.3.4   Quality Control ........................................................................................................................................... 117 

12.3.5   Final Winding ............................................................................................................................................... 119 

13  Demo sites  ............................................................................................................................... 120 

13.1   Sinis Peninsula - Sardinia .................................................................................................................................... 120 

13.1.2   Testing of biocompatible fishing nets in the Sinis Marine Protected Area .................................... 122 

14  Conclusion and next steps ...................................................................................................... 125 

Annex 1 - Parameters related to the extrusion process ............................................................ 126 

 
 
  







 

 9 

 

Table 43 - Material B spinning parameters of B_Filament 1 ....................................................................................... 60 
Table 44 - Data of A_Filament .......................................................................................................................................... 61 
Table 45 - Mechanical characterization results. ............................................................................................................. 61 
Table 46 - Melt spinning trial overview ........................................................................................................................... 62 
Table 47 - Results of characterization of fifth group of trials ..................................................................................... 67 
Table 48 - Material C selected for the third phase spinnability trial and its properties. ..................................... 69 
Table 49 - Material C temperature profile and spinning parameters of filaments. ............................................... 70 
Table 50 - Linear density and mechanical tensile properties of filaments obtained from material C. ............. 71 
Table 51 - Compounds selected for spinnability trials and their properties. ......................................................... 74 
Table 52 - Extrusion temperature profile of filaments obtained from the three compounds. .......................... 75 
Table 53 - Drawing parameters filaments obtained from the three compounds. ................................................. 75 
Table 54 - Mechanical characterization results and linear density values................................................................ 77 
Table 55 - Test comparison between NTT and CIT data ........................................................................................... 79 
Table 56 - Results of characterization of first scaling up trials ................................................................................... 83 
Table 57 - Starting processing parameters. .................................................................................................................... 86 
Table 58 - Processing parameters of CONDITION (SET) V1: upstream zones. .................................................. 87 
Table 59 - Processing parameters of CONDITION (SET) V1: downstream zones. ............................................ 87 
Table 60 - Processing parameters of CONDITION (SET) V 2-6: upstream zones. ............................................. 88 
Table 61 - Processing parameters of CONDITION (SET) V 2-6: downstream zones. ....................................... 88 
Table 62 - Linear density values and tensile properties of bobbins under the two processing conditions. ... 90 
Table 63 - Linear density values and tensile properties of Condition (Set) V2-6 monofilaments  .................... 91 
Table 64 - Test results at CIT LAB  from random spools of different sets: ........................................................... 94 
Table 65 - Comparison of Remedies yarn vs Fossil based monofilament ............................................................... 95 
Table 66 - Thermal treatment tests of the Remedies monofilament Condition Set V2-6 .................................. 96 
Table 67 - Definition of the fishing net demonstrator ................................................................................................. 97 
Table 68 - Results of the mechanical tests on the Bio-degradable net .................................................................. 112 
Table 69 - Mechanical characterization of the braid................................................................................................... 118 
 

  







 

 12 

 

Figure 82 - The final appearance of a bale of knotted bio-degradable monofilament net ................................. 111 
Figure 83 - Front view of the bale of net ...................................................................................................................... 111 
Figure 84 - Particular view of the test for determining the mesh breaking load ................................................. 112 
Figure 85 - Braid production steps ................................................................................................................................. 113 
Figure 86 - Take-up of the one head twisting machine .............................................................................................. 113 
Figure 87 - Spool winder ................................................................................................................................................... 114 
Figure 88 - Operating diagram of a braiding machine ................................................................................................ 115 
Figure 89 - Carrier components  .................................................................................................................................... 115 
Figure 90 - Braiding machine with a detail view of the 12 rotating carriers ......................................................... 116 
Figure 91 - Testing of the breaking load of the braid ................................................................................................. 117 
Figure 92 - Stress - Strain diagram of the braid tested .............................................................................................. 118 
Figure 93 - The aspect of the braided rope made of bio-degradable monofilament .......................................... 119 
Figure 94 - The final aspect of the bobbin of braided rope for Remedies project.............................................. 119 
Figure 95 - Sardinia demo site - Sinis Peninsula ........................................................................................................... 121 
Figure 96 - Image of  the coast of Sinis Peninsula ....................................................................................................... 121 
Figure 97 - Image of a shore in Sardinia demo site ..................................................................................................... 122 
Figure 98 - Images of a fisherman and its fishing net .................................................................................................. 123 
Figure 99 - A typical knotted fishing net with its braided rope ............................................................................... 124 
 

 

  







 

 15 

 

2. Blend production and viscosity 
characterization 

2.1. Blend Production 
 
As it was already mentioned, it was agreed between partners that for first trials Bio-Mi will prepare 13 
different blends based on PBS, PBAT, PLA, PCL, PHBV and TPS.  
 

 
Figure 1 - Co-rotating twin screw extrusion line in Bio-Mi facility 

 
During preparation of blends Bio-Mi followed methodology and internal protocols related with 
characterization of raw materials, drying of raw materials, blending via twin screw extrusion, characterization 
of blends (rheology, physical, thermal properties), drying of blends and finally packing materials into aluminium 
bags. The results of the characterization are shown in Table 2 below. 
 

Table 2 - Results of characterization during first round of trials. 

Material T
m

, °C 
MFR,  

g/10 min  
190 °C, 2.16 kg 

Density, g/cm
3
 Moisture, % 

1.PBS 115.2 5.4 1.2 0.3 

2. PBS:PBAT 116.3 5.0 1.2 0.4 

3. PBS:PBAT 114.8 5.7 1.2 0.4 

4. PBS:PBAT 114.6 6.7 1.3 0.5 

5. PBS:PBAT 115.6 6.5 1.2 0.4 
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6. PBS:PBAT 116.9 6.7 1.3 0.4 

7. PLA:PBS 110.2 / 146.3 3.7 1.2 0.2 

8. PLA:PBS 112.9 / 144.9 3.6 1.2 0.2 

9. PLA:PCL 60.4 / 147.4 7.8 1.2 0.3 

10. PBAT:PHA 118.8 / 168.1 8.5 1.2 0.4 

11. PBS:PHA 115.4 / 168.4 9.6 1.2 0.3 

12. Starch/PBAT:PHA 123.2 / 167.2 8.8 1.2 0.5 

13. Starch/PBAT 117.5 4.7 1.3 0.5 

 
 

                              
      Figure 2 - Samples of blends ready for shipment to NTT for further analysis and processing trials 

 
First trials related with development phase at TRL5 passed smoothly except formulation no.10 where Bio-
Mi team experienced pelletizing issues. Formulations were based on commercially available bio-polyesters 
such as PHAs, PBS, PLA, PBS, PCL and TPS. Materials were shipped to NTT for further investigation and 
characterization. As it was agreed between partners, next testing trials will be related only with formulations 
which will show best results.  
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3. Laboratory scale multifilament production: 
first phase 
 

3.1 Spinning trials 
 
Considering material characterization performed by BIOMI (MFR, density) and viscosity data by AITIIP and 
CNR, NTT selected the most promising compounds to be processed by melt spinning (on a lab scale 
equipment) to produce multifilament yarns, the most challenging process. Table 5 presents the selected 
compounds with the respective melting point (Tm) and the melt flow rate value (MFR).  
BIOMI provided NTT with 2-3 kg of each selected compound. 
 

Table 5 - Compounds selected for first phase spinnability trials and their properties 

Compound Tm (°C) 
MFR (g/10 min) 

[190 °C, 2.16 kg] 

2. PBS/PBAT 116.3 5.0 

6. PBS/PBAT 116.9 6.7 

8. PLA/PBS 112.9 / 144.9 3.6 

9. PLA/PCL 60.4 / 147.4 7.8 

11. PBS/PHA 115.4 / 168.4 9.6 

12. Starch/PBAT:PHA 123.2 / 167.2 8.8 

13. Starch/PBAT 117.5 4.7 

 
The moisture content was measured after the drying of each material and before processing, in a Radwag 
MA 50/1.X2.A. WH equipment, which has the sensibility to measure up to 1 part per million (PPM). The 
moisture content was registered for all the blends in a range of 0.2-0.5%. 
 
The spinnability tests were carried out on a lab-scale equipment. Table 6 shows the equipment specifications, 
mainly regarding temperatures, throughputs and speeds. Figure 6 shows a representative scheme and 
characteristics of the equipment used for the trials (a Melt spinning Hills TRC Equipment), where the main 
parameters are: 

- V0: Melt Pump Throughput Speed (g/min);  
- V1: Feed Roll Speed (m/min); 
- V2: Draw Roll Speed (m/min); 
- V3: Relax Roll Speed (m/min); 





























 

 35 

 

of the net structure under load, causing loss of shape, and reduced dimensional stability, which can affect the 
mesh size and compromise the functionality of the net during operation. 
 
Therefore, an optimal balance between elongation and tenacity is required, ensuring the net is both strong 
and dimensionally stable without being prone to either brittleness or excessive stretching. 
 
 

 
Figure 15 - Comparison of force at break, linear density and tenacity values between all the multifilaments 

obtained under stable processes. 

 
 

 
Figure 16 - Comparison of elongation at break values between all the multifilaments obtained under stable 

processes. 
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3.4 Conclusions 
 

All seven selected compounds were tested with multifilament melt spinning process. Among them, only 
compound 8. PLA/PBS resulted to be not suitable for the process, and no samples were collected. From all 
the other compounds, at least two fibers were produced. Based on the results, compound 11. PBS/PHA and 
compound 9. PLA/PCL demonstrated the most promising performance in terms of process stability for 
multifilament production. 
 
Due to the higher viscosity and low MFR observed in processing of compounds 2. PBS/PBAT and 6. 
PBS/PBAT, these materials are prone to filament breakage at higher draw-down ratios. Filament production 
was only possible by applying spinning speeds below the typical operational range for the melt-spinning 
process. Consequently, these compounds are considered more suitable for processes that operate at lower 
speeds, such as horizontal monofilament extrusion. Compound 9. PLA/PCL can be also considered for 
monofilament production. 
 
Compounds 12. Starch/PBAT:PHA and 13. Starch/PBAT demonstrated good processability, reaching spinning 
speeds as high as 1050 m/min, the highest among all materials tested. However, despite their compatibility 
with high-speed spinning, both compounds exhibited poor mechanical performance, with the lowest tenacity 
values recorded. In particular, compound 13. Starch/PBAT achieved a tenacity of only 0.64 cN/dtex, 
highlighting the limitations of these materials in applications where mechanical strength is critical. 
 
However, these results in terms of tenacity are still significantly below the target parameters for multifilament, 
as outlined in Table 1. Further improvements of the formulations are needed, considering promising results 
of compound 11. PBS/PHA and compound 9. PLA/PCL. 
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Figure 17 - DSC thermograms of Remedies 2 (left) and Remedies 9 (right) compounds 1st heating 

    
At the end, all three blends were shipped to NTT for the repetition of processing trials in order to find the 
best formulations. The main focus was on good processability and adequate mechanical properties.  
 

 
Figure 18 - Samples of materials shipped to NTT 

 
Given the high MFR of compound 2.1, which is a result of its PBS injection moulding grade, it was determined 
that this sample would not be suitable for spinning testing. The elevated MFR indicates a lower viscosity, 
making the material less compatible with the intended processing conditions. As a result, the decision was 
made to exclude this sample from the testing phase. 
Prior processing by NTT, both materials were dried for 14h at 65ºC and Tm and MFR were measured as 
reported in Table 23. 
 

Table 23 - Compounds selected for spinnability trials and their properties. 

Compound Tm  
(ºC) 

MFR (g/10 min)  
190 °C, 2.16 kg 

2. PBS/PBAT 116.3 5.0 

9. PLA/PCL 147.4 / 60.4 7.8 
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Figure 22 - Comparison of force at break, elongation at break and tenacity values between all the 

monofilaments obtained from compounds 2. PBS/PBAT and 9. PLA/PCL. 

 
 
 
 
 
 

  4.4  Incorporation of Lignin as a Natural UV-Absorbing Additive 
 

CNR proposed an additional strategy to improve stability of these polymeric materials under UV exposure 
and, at the same time, maintaining the sustainability of the products. In this respect, lignin, a natural UV-
absorbing compound, was introduced into PBS/PBAT polymer blends. Thanks to its intrinsic ability to absorb 
ultraviolet radiation, lignin is expected to enhance the photodegradability of the material when exposed to 
sunlight in marine environments.  
 
Based on previous results, the Compound 2. PBS/PBAT 85:15 blend was selected as a base matrix for the 
incorporation of lignin as a filler. A series of formulations were prepared by varying the lignin content at 
different concentrations, as reported in Table 30. 
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4.5  Conclusions 
 
Compound 2. PBS/PBAT and compound 9. PLA/PCL demonstrated suitable processability under 
monofilament extrusion conditions. A higher draw ratio was applied to compound 9. PLA/PCL, although 
under unstable processing conditions. The highest force at break tenacity and values were observed for 
Compound 2 (PBS/PBAT), with a maximum tenacity of 3.15 cN/dtex achieved under stable conditions in "2" 
Filament 1. However, despite these positive results, the elongation at break exceeded the targeted threshold. 
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5   Blends for multifilament production:  
optimization phase 

 
After first testing trials, CNR asked Bio-Mi team to provide them raw materials in order that they make 
optimization of the blends. Firstly, in focus were blends no.9 PLA:PCL and no.11 PBS:PHA. The aim of new 
tests was to obtain higher tenacity results. Therefore, Bio-Mi provided PLA (injection moulding grade 
L105), PLA (extrusion grade LX175), PBS (FZ91PM), PHBV (Y1000P), PCL (Capa 6500D), cellulose fibres 
and filler talc.  

 

 
Figure 24 - Samples of materials shipped to CNR for further optimization 

 
According to the spinning tests for multifilament in chapter 3, the compound 9, the PLA/PCL blend, has 
emerged as one of the most promising solutions for this purpose. In order to optimize the formulation 
CNR has prepared, in laboratory scale, different blends having different weight ratios of PLA/PCL. The 
blends are shown in the Table 33. 
 

Table 33 - PLA/PCL blends. 
 

Polymer matrix Composition 

PLA/PCL 70:30 

PLA/PCL 80:20 

PLA/PCL 90:10 
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5.1 Preparation of blends  
 
Polymer blends were prepared starting polymers supplied by BIOMI using a mini-extrusion process. The 
blends were prepared using a Thermo HAAKE MiniLab twin screw extruder (Thermo Scientific, Karlsruhe, 
Germany) reported in Figure 25, operating in continuous mode for 10 min setting a temperature of 180°C 
at n=40rpm.   
 

 

Figure 25 - Thermo HAAKE MiniLab twin screw extruder. 

 
 
The selected polymers were carefully weighted and introduced into the feed hopper of a twin-screw mini-
extruder, preheated to the appropriate processing temperature. The extrusion parameters were optimised 
to ensure efficient mixing and homogenization of the components. Upon exiting the die, the extrudate was 
manually collected and immediately cut into smaller segments to form pellets. This step was carried out while 
the extrude was still in a semi-molten or soft state, to facilitate clean cutting and obtain pellets of relatively 
uniform dimensions. The freshly formed pellets were then allowed to cool to room temperature under 
ambient conditions. The resulting pelletized blends were subsequently subjected to a series of 
characterization techniques as Melt Flow Index and Viscosity properties.  
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Figure 26 - Viscosity graphic of different composition of PLA/PCL 

 

5.3  Preparation of Filler-Modified Blends  
 
To enhance the tenacity of the polymer blends and improve their performance during the melt spinning 
process, selected fillers were incorporated into the formulations. The fillers chosen were cellulose and talc. 
The modified blends maintained the same polymer weight ratios as the original formulations. Cellulose was 
added at a concentration of 1 PHR, while talc was tested at two different loadings: 0.1 PHR and 5 PHR, in 
order to evaluate the effect of filler content on the resulting material properties. The different compositions 
are reported in Table 36 : 

Table 36 - PLA/PCL blend with filler. 

BLEND CNW(PHR) TALC (PHR) 

PLA/PCL 70:30 1 0.1-5 

PLA/PCL 80:20 1 0.1-5 

PLA/PCL 90:10 1 0.1-5 

 
All blends with filler were prepared using the same twin-screw mini-extruder and following the procedure 
previously described. The extrusion process was performed at a constant temperature of 180°C and a speed 
of 40 rpm. The fillers were manually introduced during feeding by alternately polymer pellets and filler powder 
into the hopper, to promote homogeneous dispersion along the extruder.  
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The extrudates were manually collected and cut into pellets using the same method employed for the unfilled 
blends. These modified blends were subjected to the same rheological characterization protocols as the 
unfilled ones. To assess the effect of filler addition on material flow and processability under spinning-relevant 
conditions MFR and Viscosity tests were performed. 
 

 
Figure 27 - Compounding of PLA:PCL with addition of cellulose fibres 

                                    
 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 

Figure 28 - PLA:PCL compounds with addition of talc (left) and with addition of cellulose fibres (right) 
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Results of characterization of obtained compounds during fourth group of trials are show in Table 37: 
 

Table 37 - Characterization data of the compounds of PLA:PCL blends 

 

Material T
m

, °C MFR, g / 10 min  
190 °C, 2.16 kg Density, g / cm

3
 Moisture, % 

PLA:PCL:Talc 602 / 145.4 9.7 1.2 0.3 

PLA:PCL:CF 59.4 / 147.4 6.4 1.2 0.3 

 
 
After the characterization, materials were shipped to NTT for further testing trials.  
 

 
Figure 29 - Samples of PLA:PCL compounds with addition of talc and CNW 

 
 
The MFR and viscosity results are reported below in Table 38  and the graphic in Figure 30.  
 
 
 
 





 

 55 

 

 
Figure 30 - Viscosity graphic of different materials 

 
 

5.4 Conclusions   
 
Various polymer blends based on compound 9 PLA/PCL were formulated and processed using a mini-
extruder, including both unfilled systems and blends modified with talc and cellulose as functional fillers. Each 
formulation was subjected to rheological characterization.  
 
The results demonstrated that the formulations with a good balance between MFR and viscosity were 
PLA/PCL 70:30 + 5 PHR TALC and PLA/PCL 80:20 + 1 PHR CNW.  
 
PLA/PCL 70:30 + 5 PHR TALC showed the MFI similar to unfilled blend PLA/PCL 70:30 MFI, and a slight 
decrease of viscosity, suggesting that the addition of talc improves the processability of polymers. 
PLA/PCL 80:20 + 1 PHR CNW exhibited MFI values compatible with the desired processing condition, and 
a decrease of viscosity suggesting that even the cellulose at a low quantity is a filler that can be used to 
increase the tenacity of polymer blends.  
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Figure 34 shows a comparison of force and break and tenacity values of all the ten obtained filaments. The 
filaments obtained with unstable processes have a different light green pattern of the graph columns. As 
observed, the second highest tenacity value is registered for A_Filament 10, obtained with a stable process. 
A_Filament 4 also presents a good balance between force at break and a medium value of tenacity value 
registered for this trial.  
 
 

 
Figure 34 - Comparison of force at break and tenacity values of all the filaments obtained from Material A. 

 
Optical microscopy was carried out to better evaluate the cause of the incompatibility of Material B to melt 
spinning process. 

 
Figure 35 shows the optical microscopy images of two samples: A-Filament 2 and A_Filament 4, with a 
measured linear density of 663 ± 21 dtex and 1448 ± 14 dtex, respectively. The two filaments were obtained 
under stable processing conditions. As it can be observed form image c), the filaments appear homogeneous 
with a smooth surface and regular diameter.  
 
Figure 37 shows the optical microscopy of the manually collected B_Filament 1. Unlike filaments produced 
with Material A, B_Filament 1 was obtained under unstable processing conditions. The image reveals defects 
within the filament cross-section, which appears inhomogeneous, with an irregular diameter and a rough 
surface. These defects may be attributed to the degradation of the additive (CNW) or to its particle size, 
which exceeds the filament diameter. In the image, the single filament has a diameter of 139.5 µm, while the 
particle has a dimension of 395.1 x 205.9 µm.  
These observations are even more evident in Figure 22, which shows the optical microscopy image of filament 
waste: the particle has a diameter of 111.7 µm, whereas the filament diameters measure 33.1 and 18.7 µm, 
respectively. 
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7 Blends for monofilament and multifilament  
production: optimization phase 

 
 
For the fifth group of testing trials and based on previous tests and characterizations, Bio-Mi once again 
prepared four most promising formulations which should be further scaled up. Moreover, these compounds 
were based on Remedies 5 formulation with and without the addition of talc as well as on Remedies 6 
formulation and combinations thereof.  
 
In the focus were: 
1. PBS 90: PBAT 10 
2. PBS 85: PBAT 15 
3. PBS 80: PBAT 20 
4. PBS 80: PBAT 20 + Talc 15 
 
Same like in previous trials, after characterization of raw materials compounding step was achieved via twin 
screw extrusion line and compounds were further characterized. Compounding step was successful and 
process was after some period stable and without difficulties. Moreover, results of characterization (thermal, 
rheology and physical) showed very similar results like in previous trials which is confirmation of 
repeatability.  

 

Table 47 - Results of characterization of fifth group of trials 

Material T
m

, °C MFR, g / 10 min  
190 °C, 2.16 kg 

Density, 

g / cm3 
Moisture, 

% 

PBS (90):PBAT (10) 122.6 6.1 1.243 0.277 

PBS (85):PBAT (15) 119.9 5.1 1.269 0.177 

PBS (80):PBAT (20) 118.4 4.3 1.264 0.200 

PBS (80):PHBV (20) 
+ TALC (15) 

115.9 / 
168.7 

11.5 1.335 0.246 
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Final materials were sent to NTT for final validation and final decision on the most promising compounds to 
be scaled up.  
 
 

 
Figure 40 - Obtained materials shipped to NTT for final validation 

                               

 

1. 2. 

3. 4. 

Figure 39 - Samples of obtained granulates 
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8 Laboratory scale multifilament production: 
third phase 

 

The results of the first multifilament production phase (Paragraph 3) highlighted that also compound 
11. PBS/PHA demonstrated promising performance in terms of process stability and tenacity value. 
BIOMI prepared 5 kg of a new optimized compound with an additive which could improve the 
tenacity of the resulting filaments: 

o Material C (PBS/PHBV 80:20 + 15% Talc 15) 

The sample was sent to NTT for the new spinning trial. 

 

8.1 Spinning trials 
 

Table 48 presents the properties of the material selected for the multifilament extrusion. Material C was 
dried before the tests at 65ºC/16h. The moisture content was measured after the drying of each material, in 
a moisture analyzer (Radwag MA 50/1.X2.A.WH), which has the sensibility to measure up to 1 part per 
million (ppm).   
The spinnability tests were carried out on a lab-scale equipment according to the steps described in Section 
3.1. 

Table 48 - Material C selected for the third phase spinnability trial and its properties. 

Ref. Material Tm (°C) 
MFR (g/10 min) [190 

°C, 2.16 kg] 

Material C 
PBS/PHBV 80:20 
+ 15% Talc 15 

115.9 / 168.7 11.5 

 
 
Table 49 reports the temperature profile and the spinning parameters tested during the trial. Three 
temperature profile were tested: Low, Medium and High. 
First, a medium temperature profile (T2) was tested, similar to one tested for compound 11. PBS/PHA in the 
first phase (section 3.1.5). Filaments were produced under a high throughput, due to the degradation that 
occurs at a low throughput, for which the exposure time to temperature is longer. This degradation was 
noticeable by the characteristic smell released by the compound and inability to be stretched. 
 
At a higher temperature profile (T3), the flowability of the material at the spinneret improved, but the 
filaments became more fragile, and it could not withstand a low DDR. 
At low temperature profile (T1), six different fibres were produced, tuning hot stretching and draw ratio 
parameters.  







 

 72 

 

 
Figure 42 - Comparison of force at break and tenacity values of all the filaments obtained from Material C. 

 

According to data in Table 49, C_filaments number 1, 2, 5 and 6 were produced with a high throughput 
(35,24 g/min) whereas C_filaments 3 and 4 with a low throughput (16,02 g/min). A lower throughput 
appeared to be the optimal parameter to achieve higher tenacity value: the highest was recorded for 
C_Filament 3 (0.58 cN/dtex). This also corresponds to the highest applied draw ratio (1,72). However, 
C_Filament 3 was obtained under unstable processing conditions.  
Despite the observed variations, tenacity values are within a relatively narrow range, 0.46 - 0.58 cN/dtex.  
 
Considering the balance between tenacity and force at break, C_Filament 6 emerged as the best result in this 
trial. However, both its tenacity (0.46 cN/dtex) and elongation at break (129%) values, are significantly below 
the target parameters for multifilament, as outlined in Table 1. 
 
 

 8.4 Conclusions 
 
Figure 43 shows a comparison of force and break and tenacity values of all the filaments obtained from 
Material C and the filaments of compound 11. PBS/PHA (first phase of multifilament production trials, section 
3.1.5) obtained with stable processing conditions. The filaments of Material C produced under unstable 
processes are represented by a light green pattern in the graph columns. 
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Figure 43 - Comparison of force at break and tenacity values of all the filaments obtained from Material C 
(green columns) and the filaments of compound 11. PBS/PHA (blue columns) obtained with stable 

processing conditions during the first phase of multifilament melt spinning trials.  

 

In general, independently of the applied temperature profile and extrusion speed (throughput), the values of 
tenacity obtained for Material C are all similar and significantly below the values obtained by compound 11. 
PBS/PHA. The low tenacity values are directly related to the fact that Material C could not be further 
stretched, resulting in a maximum draw ratio of 1.72. 11 - Fibre 6 reached a draw ration of 2.50 (Table 14). 
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Figure 46 - Comparison of force at break, elongation at break and tenacity values between all the 
monofilaments obtained from compounds C 2.1, C 2.2, C2.3. 

 
 
 

  9.4 Conclusions 
 
The three compounds presented a suitable behaviour under the monofilament extrusion process.  
Comparing to processing conditions of compound 2. PBS/PBAT, from the previous phase of trials, there was 
the need to decrease the working temperatures, due to noticeable degradation of compound C2.1. 
Furthermore, comparing compound 2. PBS/PBAT, the new compounds (C2.1, C2.2 and C2.3) exhibited a 
reduced stretchability, that resulted in lower overall values of tenacity, as observed in Figure 47.  
When compared to the results of compound 2. PBS/PBAT, the elongation at break values of compounds 
C2.1, C2.2 and C2.3 resulted lower. However, these values remain above the target monofilament 
specifications outlined in Table 1. 
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Figure 47 - Comparison of force at break, elongation at break and tenacity values between monofilaments 

obtained from compounds C 2.1, C 2.2, C2.3 and the monofilament obtained from compound 2. PBS/PBAT. 

 
The three compounds were also analysed and characterised by the internal textile Laboratory of CIT, in 
order to compare the results obtained with its standard test procedure with the ones made by NTT. 
Below there are the data obtained by CIT compared to the NTT data for each sample: 
 
 

Table 55 - Test comparison between NTT and CIT data 
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The results obtained were almost comparable, except for the difference in elongation at break which 
resulted in 40-66% lower values in the CIT test. This was probably due to the different test conditions 
or the aging of the material. The lower elongation at break values were good news for the industrial 
partner CIT  because they were more similar to the standard fossil-based raw material and this range 
is more suitable for loom production of the nets. 
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10  C 2.2 compound production for scale-up 
 
After longer characterization and processing trials all partners together decided to go with scaling up of 
compound which was based on PBS 85:PBAT 15 without fillers or fibers. For scaling up trials Bio-Mi used 
same equipment but with higher feeding and production rates. For this purpose, BioMi used twin screw 
extrusion line with screw diameter of 35mm, L/D ratio of 44:1, with vacuum and atmospheric degassing 
and side feeders. Moreover, strands were cooled in water bath and further were dried and pelletized 
into granulates. After characterization of raw materials, Bio-Mi started with compounding step and 
further, as usual granulates were characterized. 
 

 
Figure 49 - Compounding during scaling up trial 

 

 
Figure 50 - Processing and control parameters during compounding step 
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ii. 1st stretching zone 
iii. 2nd godet unit 
iv. 2nd stretching zone 
v. 3rd godet unit 
vi. Stabilization zone 
vii. 4th godet unit 

4. Monitoring unit for diameter control (Figure 56d) 
5. Winder (Figure 56e) 

 

Figure 55 - Monofilament industrial equipment: different zones: a) extrusion heads, b) cooling water bath, c) 
stretching and stabilization, d) monitor unit, e) winder 

 

 11.1.1  Starting conditions 
 
The material was dried at 60°C for 24 h. The starting conditions for the processing were set similarly to the 
ones used on the laboratorial scale optimization (section 9.1), but with higher throughputs as reported in 
Table 57. 

Table 57 - Starting processing parameters. 

Extruder Melt pumps Water 
Bath 
(ºC) 

Stretching and stabilization 
temperatures (ºC) Total 

Draw 
Ratio Temperature 

(°C) 
Velocity 

(rpm) 
Temperature 

(°C) 
Pressure 

(bar) 
Throughput 

(kg/h) 
1st 

zone 
2nd 
zone 

Stabilization 
zone 

130 - 135 21 135 139 - 140 31.98 40 95 95 60 5 

 
No issues were observed during the extrusion stage. The material remained stable throughout the entire 
process, and the operational parameters of the extruder were maintained consistently. 
 
However, significant challenges were encountered in the downstream processing stages, particularly during 
filament stretching operations. The process instability was most evident under a TDR of 5 condition, 
specifically several filaments broke during the stretching stages, suggesting that insufficient temperature might 

 

a b c d e 
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11.1.4   Spinning main difficulties 

During the industrial scale processing, the material behaviour in stretching phases deviated significantly from 
laboratory conditions, preventing the achievement of a draw ratio of 5, which was successfully obtained in 
lab trials. This discrepancy had a direct impact on the mechanical properties, as the lower stretch ratio 
influenced tenacity. One of the primary challenges encountered was time-dependent variability, likely caused 
by different number and set-up of blending zones, which led to fluctuations in the drawing mechanism over 
time. Additionally, the high inertia of industrial machinery posed a limitation, making temperature and speed 
adjustments slow and difficult to fine-tune, further affecting process stability. To optimize the process, 
approximately seven hours were dedicated to fine-tuning parameters, yet the maximum achievable draw ratio 
remained around 4.  

These difficulties led to a considerable amount of material waste (Figure 58). Frequent filament breakages 
due to unstable stretching conditions caused significant interruptions, making it difficult to maintain a 
continuous and efficient process. Additionally, the numerous adjustments required to optimize temperature, 
speed, and stretching parameters were made while the process was running, leading to periods of inconsistent 
production where material had to be discarded. The combination of these factors resulted in increased waste, 
both in terms of lost material and time inefficiencies.  

 

 

 

Figure 57 - Difficulties and optimization during processing (left) and waste produced due to the 
main encountered difficulties (right). 
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Table 63 - Linear density values and tensile properties of Condition (Set) V2-6 monofilaments as a result of 
two different characterization phase 

Filament Reference 
Test 

condition 
Elongation at 

break (%) 
Force at Break 

(cN) 
Tenacity  
(cN/dtex) 

Linear Density 
(dtex) 

Condition (Set) V2-6 1 87.2 ± 2.0 3230 ± 46 2.42 ± 0.03 1336 

Condition (Set) V2-6 2 155 ± 17 2827 ± 97 2,09 ± 0,07 1350 

 
 
 

11.3 Discussion 
 
As already illustrated the scale-up spinning process for producing the yarn to be used for the fishing gears 
demonstrator was quite difficult and had led to a high percentage of waste of the 300 Kg of raw masterbatch 
produced by BIOMI. 
 
The data obtained from the first characterization tests were discussed with CIT that was worried  about the 
high value of elongation at break (in condition test 2 more than 155%) and the low quantity of the 
monofilament produced (about 50 Kg of the Condition set v2-6  starting from the initial quantity of 300 Kg).  
 
However, also considering the constrain of the schedule of the task 3.3, it was decided to go ahead with the 
scale up of the demonstrator production and the spinned monofilament material was sent to CIT in order to 
do more preliminary characterization tests and then to produce the demonstrators. 
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12 Production of fishing gears 

12.1 Initial characterization tests 
 

CIT received the material from NTT divided in 2 lots, Condition (Set) V1 and Condition (Set) V2-6. 
 
CIT in its Internal Laboratory carried out the first mechanical characterizations of the spinned yarn delivered 
using ISO norm 2062 norm with a length sample of 250 mm and its internal testing procedures and 
instruments used with the normal fossil-based yarn. 
The main scope was to do a comparison with the previous batches of test made with the lab scale production 
yarn the year before and to see if the data results were similar to what NTT found. 

 
 

 
Figure 58 - The Dynamometer used to test the monofilament yarn 
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Table 65 - Comparison of Remedies yarn vs Fossil based monofilament 

SAMPLES 
Linear 

Density 
Breaking 

Force 
Breaking 

Force 
Elongation 

at break TENACITY 

(dtex) (kgf) N (%) (cN/dtex) 
CONDITION SET V1 1179 1,86             18,24  115,38 1,55 
CONDITION SET V2-6 1179 1,86             18,24  115,38 1,55 

      

NYLON MONOFILAMENT 
Diam. 0,35 mm 1135 5,53              54,23  38,92 4,78 

        
Difference Set 2-6 vs Nylon 18,38% -41,88% -41,88% 143,32% -50,92% 
        
difference Set 1 - vs Nylon 3,88% -66,37% -66,37% 196,45% -67,57% 

      
            
 Monofilament  Polyethylene 
HDPE, 0,30 mm - color Black  

              682  3,36             32,95  19,5 4,83 

        
Difference Set 2-6 vs HDPE 97,01% -4,35% -4,35% 385,65% -51,43% 
        
difference Set 1 - vs HDPE 72,87% -44,64% -44,64% 491,69% -67,91% 

 
 
It is clear for CIT staff that the Condition V1 spools have too low values of tenacity and breaking load to be 
used in industrial production and that the lot of spools of Condition V2-6  are the only ones that could be 
used for the scale up production of the fishing gears.  
 
As shown in Table 64, the medium results of the 5 tests of samples of Condition V2 Set 2-6  showed in 
fact these performances: 
Tenacity 2.35 cN/dtex 
Elongation at break 95%   
Linear density 1343 dtex 
Breaking force of  3.2 kg f (= 31.52 N) 
 
These values are comparable to the ones of the monofilament HDPE used in some nets, even 
if the tenacity is still half of the fossil bases ones and the elongation at break is much higher. 
The lower value of the tenacity, since is calculated as breaking force/linear density, is directly linked to the 
higher linear density of the bio-based biodegradable yarn. 
 
The characterization tests made by CIT on the spools of raw material received have also confirmed the 
results of the NTT tests made during the spinning step.  
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In terms of tenacity the results are close to the first Lab scale monofilament trials and the differences observed 
in the other parameters are probably linked to the different linear density obtained in the industrial scale 
spinning production.  
In this second series of tests, the significant difference in elongation at break observed in the CIT data 
compared to the NTT data was no longer present. Given that the values recorded in these tests are quite 
high and could pose challenges for net weaving production, CIT decided to conduct additional preliminary 
tests to evaluate whether this parameter could be optimized (i.e., reduced) through a heat-setting treatment.  
 
For this reason, some spools of Condition set V2-6 were thermal threated in different ways, as described in 
Table 66 below:  

 

Table 66 - Thermal treatment tests of the Remedies monofilament Condition Set V2-6 

Thermal Treatment Linear Density 
(dtex) 

Hot air 
Shrinkage 

(%) 

Breaking 
load 
(kgf) 

Elongation 
at Break 

(%) 

Tenacity 
(cN/dtex) 

Boiling in hot water for 25 
seconds 1350 23 > 2,5 > 116 > 1,82 

Oven at 60°C for  4 minutes 1390  18 3 112,07 2,12 
Thermo-fixing with steam in 
vacuum autoclave at 65°C for  
45 minutes 

1365 // 3,32 93,21 2,38 

 
 

The results of these tests indicate that the mechanical behaviour of the yarn is not much influenced by a 
light/medium thermal treatment and that it was not possible to increase the tenacity and lower significantly 
the elongation at break after the heat setting treatment of the yarn. 
The remaining doubts about the workability of the yarn during the net weaving process on the fishing loom 
will be solved only during the actual industrial processing. 
 
The other main concern of CIT staff was related also to the small quantity of the Condition set V2-6 yarn 
that was available for the industrial production (around 50 kg). This quantity is very low for a normal industrial 
production on a fishing net loom that usually require hundreds of Kgs to properly run. It is also worth noting 
that this 50 kg needs to be sufficient for the production of both demonstrators: the fishing net and the braid. 
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12.2  Production of monofilament fishing net 
 
The fishing gear demonstrators to produce for the Remedies project are a net and a braided rope for a total 
quantity of at least 1000 m (700 m for the net and 300 m for the rope). 
There are thousands of different types of nets and ropes used in the fishing sector but the final choice of the 
demonstrators to produce was limited by the nature of the raw material yarn available, a monofilament yarn 
of 0.33 mm of diameter. 
Considering that main constrain and the inputs from the demo sites leaders, especially the ones from Sardinia, 
CIT choose to produce a monofilament knotted net with a mesh size and count that are used in Sardinia 
area. 
In particular it was planned to produce: 

Table 67 - Definition of the fishing net demonstrator 

Specification of Net Panel 
Mesh size 
Knot to 

Knot* - mm 

 
Knot  
type 

Mesh 
Depth 

Mesh 
Length 

stretched 
Mt Dept 

stretched 
Mt Length 

Bio-degradable Knotted Monofilament 
NET Diam. 0,33 mm 41.6 half mesh - 
50 MD x 1825 ML 

41.6 

 
Double 
Knot 50 1825 2.08 152 

* knot to knot (or half mesh) is the length of the side of the rhomb of a mesh of the net 

 
  
 
 

 
Figure 63 This in an example of 3 meshes of a double knot monofilament nylon net  

and marked knot to knot distance (a) 
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For this specific monofilament net, CIT used a loom equipped with ceramic eyelets and a pitch suitable for 
weaving monofilament nets with a 0.33 mm diameter and a double knot structure.  
 
This loom has a capacity of 200 meshes in depth, meaning it can weave nets with a maximum depth of 200 
meshes. To optimize loom usage, production is organized in sets of four nets simultaneously (50 meshes × 4 
= 200 meshes total). 
 
This type of loom operates similarly to a traditional warp and weft loom: it uses one yarn from the creel 
(warp) and another from the shuttles  (weft), located at the front of the loom. 
 
In the Figure 68 are shown the various components of a knotted fishing nets machine and the path of the 
yarn coming from the creel (green line) and from the shuttle (red line); in brown color it is possible to see 
the path of the weaved net that is winded on the net take-up roll. 
 
 

 
Figure 68 - General scheme of a knotted fishing net machine (Yangzhou Haili Precision Machinery 

Manufacturing Co., Ltd., 20251)  

To properly load the loom, 200 special metallic shuttles are required for the weft, along with 200 bobbins 
for the warp, supplied from the creel.  

 
1 Yangzhou Haili Precision Machinery Manufacturing Co., Ltd. Netting machine construction diagram [internet]. [cited 2025 Aug 1]. 
Available from: https://www.chinanetmachine.com/Content/upload/2019517680/201908051419333657729.jpg ) 
 

https://atpscan.global.hornetsecurity.com/?d=GVElL4GOOhJb6KYaywp_qG3XpXrx8zeizgxdcyfMcHI&f=5OvZR_iZ8RAxwd6NdxGiRWMxqg6MIpPZcc5dsy-l0DceM6I76OIYT4z3YlJqPBNv&i=&k=hGN8&m=QMz8c8f_aiRp7bMgljuEwjMOagNrXIW7UvkDx0rFP4kBivLqiFEzi8Nqe7QQNjbqtdSGmB3dLj9hQY-h1lSQiPwr5CZ05OonYF851uX43c9w9eTMIuIJPFTH8HE-62xW&n=t5tGiN6QKgvNjYdAmnMYhcY-nz5QRFQKIdWhMxoXgxtfY6O9rTAR2gy4hEmS5BiCB3rY50AWMC4zf4J4VqfNW0TmNN6Vnbg_h4Rwh-HRsks&r=rEk844FWhQ-hlrVc4c288zw-tvRCpeAWoUhzsHWMCKbRQ20HS63nA38C0OotFE1D&s=6333b9ef18df206e5099bba18bedc48fc99eee9cf429410e41de11d0e45a108d&u=https%3A%2F%2Fwww.chinanetmachine.com%2FContent%2Fupload%2F2019517680%2F201908051419333657729.jpg
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Figure 77 - The net loaded on the 25mt carrier of the heat setting machine 
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Figure 78 - A view of the 2 nets stretched on the carrier 

 

 
Figure 79 - The net stretched is measured to reach the correct mesh size 
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Figure 80 - The opening of the vacuum autoclave after steam heat setting treatment 

 
 

12.2.5 Packaging 
 
After the heat setting the net is finally cut, often using specific machinery or simply with scissors, and packaged 
according to the dimensions and customer needs (e.g., in rolls or bales with a strapping machine or just some 
braid). Nets can be pressed to reduce volume and facilitate transport. 
In this case the nets produced are packaged in 2 small bales each one containing 4 net panel of 50 MD x 1825 
ML linked together in the depth direction. 
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Figure 81 - The operators are packing the 4 nets in one small bale 

 



 

 111 

 

 

Figure 82 - The final appearance of a bale of knotted bio-degradable monofilament net 

  

Figure 83 - Front view of the bale of net 
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The final net produced have been also characterized by the internal Laboratory of CIT using the standard 
norm ISO 1806 to control the mesh breaking load (Figure 84): 
 

 
Figure 84 - Particular view of the test for determining the mesh breaking load 

 
The result of the tests is described in the Table 68: 
 

Table 68 - Results of the mechanical tests on the Bio-degradable net 

Condition of trial Breaking load 
(kgf) 

Coeff. Of 
Variation 

Elongation at 
Break (%) 

Coeff. Of 
Variation 

Speed of dynamometer:  150 mm/min 
Pre-tension of 200 cN 
Length of the sample: 79 mm 

4.73 6.25% 36.88 22.07% 

 
 
Some samples of the net and yarn will also be tested for aging by NTT laboratory in the next weeks and after 
the trial in the real-life condition of the sea of the 2  demo sites that are planned for the next months.  
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12.3  Production of monofilament braided rope 

The remaining raw material, after the nets production, were used to produce a monofilament braid to be 
used with the nets, according to task 3.3. description. Considering the small quantity left and the technical 
characteristics of the yarn CIT decided to produce a braid of 7 mm of diameter, without core, using a braiding 
machine with 12 carriers. 

To produce the braid, it is necessary to make several steps: 

 

Figure 85 - Braid production steps 

 

12.3.1 Twisting 
 
In order to create a braid of 7 mm using 12 carriers braiding machine it is necessary to assemble and twist 
together several ply of monofilament yarn; in particular for each spool 15 plies of yarn were twisted together 
with a special one head twisting machine that assemble the 15 plies from a creel into a metered bobbin of 
twisted yarn for filling each spool. 
 

 
Figure 86 -Take-up of the one head twisting machine 

Twisting Spools 
winding Braiding Quality 

control
Final 

winding
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12.3.2   Spool Winding 
 

The 12 bobbins are used to fill the 12 spools that are loaded into the carrier of the braiding machine. To 
realize this process is used a special parallel winder that fill up each metallic flanged spool with the twisted 
monofilament yarn, as illustrated in Figure 84 below: 

 

 
Figure 87 - Spool winder 
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12.3.3    Braiding  

The braiding machine is a special mechanical device used to interlace three or more strands of yarn, wire, or 
other flexible materials to form a braided structure.  The carriers move in a specific pattern around a central 
axis on a braiding machine. The intertwining of threads forms the braid structure. Patterns can vary (e.g., 
diamond, flat, round) depending on machine settings and carrier movement 

Below in Figure 87 the technical diagram of the function of a braiding machine: 

 

Figure 88 - Operating diagram of a braiding machine (Kyoshev, 2015 2) 

Each carrier is composed by the following parts (Figure 89): 

 
Figure 89 - Carrier components (Kyoshev, 2015 2 ) 

 
2 Kyosev Y. Braiding technology for textiles. Cambridge: Elsevier/Woodhead Publishing; 2015 
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12.3.4   Quality Control 

After the production of the braid there is a step where the braid dimensions, strength, and appearance is 
controlled and where it is usually tested the tensile strenght ( breaking load ) with a dynamometer. 

The internal lab of CIT tested the braid produced with a big dynamometer : 
 

 
Figure 91 - Testing of the breaking load of the braid 

 
The test report using EN ISO 2062 with a sample of braid of 250 mm is the following:  
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Table 69 - Mechanical characterization of the braid 

Condition of trial Breaking load 
(kgf) 

Breaking load 
(N) 

Elongation 
at Break (%) 

Time of 
test 

Test 1  
Speed of dynamometer:  250 mm/min 
Pre-tension of 16.651 cN 
Length of the sample: 250 mm 

329.72 3243.45 123.83 161 s 

Test 2 
Speed of dynamometer:  250 mm/min 
Pre-tension of 16.651 cN 
Length of the sample: 250 mm 

325.20 3189.12 111.22 143 s 

Average values 327.46 3211.28 117.525  

 
The graphics of the test is shown in Figure 92: 
 

 
Figure 92 - Stress - Strain diagram of the braid tested 

 
Please note that, in order to preserve as much of the produced braid as possible, extensive testing was 
avoided. Only two tests were conducted, as the values appeared to be quite stable thereafter. 
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In Figure 93 is possible to see the aspect of the monofilament braided rope produced. 
 

 
Figure 93 - The aspect of the braided rope made of bio-degradable monofilament 

12.3.5   Final Winding 
After the quality check, the braided rope is parallel winded on a bobbin, usually with carton flange for this 
type of article (see Figure 94). 
Thanks to all the preliminary studies and the attention during various production steps  the waste was minimal 
and the final quantity of the rope demonstrator produced was 510 m, exceeding the minimum KPI for this 
type of deliverable (quantity of rope > 300 m). 
 

 
Figure 94 - The final aspect of the bobbin of braided rope for Remedies project 
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13  Demo sites  
 
The fishing net and the braided rope demonstrators produced by CIT will be tested in ongoing duration of 
the task 3.3 of Remedies project by professional fishermen in 2 different demo sites in Sardinia and Cyclades 
areas to see how they behave in real life condition and to receive feedback about handling and applicability 
and how they compare to the standard fossil-based fishing gears. 
One of the areas involved in the future tests has been already identified: it is located in Sardinia, in the Sinis 
Peninsula.  The details of the Cyclades demo site and the demonstration activities of the biodegradable fishing 
gear at the demo, as well as any other replication site during the REMEDIES project, will be followed and 
reported in the next periodic reports, dissemination and exploitation activities reports, to capture the impact 
of the demonstrated fishing gear. 
 

13.1   Sinis Peninsula - Sardinia 
 
Sardinia, with its strategic position in the heart of the western Mediterranean, is a region of extraordinary 
natural, cultural, and environmental value. The island is known for the beauty of its coastline, the richness of 
its marine and terrestrial biodiversity, and the presence of delicate and precious ecosystems. However, 
despite its high environmental and landscape value, the sea surrounding Sardinia is also affected by pollution, 
particularly plastic. Its central location in the Mediterranean and the action of marine currents cause 
microplastics and floating debris to accumulate along its coasts, posing a concrete threat to the marine 
ecosystem and traditional local activities, such as fishing. 
 
In this context, the Sinis Peninsula located on the western coast of the island, within the "Penisola del Sinis - 
Isola di Mal di Ventre" Marine Protected Area was selected as a demo site as part of Remedies project aimed 
at testing new technological instruments and biocompatible equipment for monitoring and preventing marine 
pollution. The Sinis is a region that combines environmental value and cultural significance: it is home to 
important internationally protected wetlands, such as the Cabras Pond, ancient archaeological sites such as 
the ancient Phoenician-Punic city of Tharros, and a local community deeply rooted in both sea and land 
activities. 
 
Precisely because of these characteristics, the Sinis is ideally suited to testing innovative technologies for 
marine protection, such as sensors for detecting microplastics, sustainable collection systems, and tools for 
environmental mapping and monitoring. The project has a twofold objective: first, to evaluate the 
effectiveness of low-impact technological solutions in a real-world context; second, to promote a replicable 
intervention model based on collaboration between scientific institutions, local authorities, and local 
communities. 
 
At a time when marine protection is a shared priority at the European and global levels, initiatives like this 
represent a concrete step toward building a more sustainable future, where innovation and respect for the 
environment go hand in hand. 
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Figure 95 - Sardinia demo site - Sinis Peninsula 

 
 

 
Figure 96 - Image of  the coast of Sinis Peninsula 
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The direct involvement of local fishermen, combined with a scientific approach to monitoring and evaluation, 
is essential to promoting a concrete and shared shift toward more sustainable and responsible fishing, capable 
of combining innovation, biodiversity protection, and the valorisation of traditional coastal economies. 
 

 

 

 
Figure 98 - Images of a fisherman and its fishing net 
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Figure 99 - A typical knotted fishing net with its braided rope 

  








