
“Combining organic fiber materials with recyclable 

polymers for environmentally sound thermoplastic 

composites”



… is a consultancy and technology company 

focusing on R&D of the combination organic fibers 

with polymers including recycled thermoplastics 

and recycling technology. 

… was founded in 2016 and is a sister company of 

Re-Turn AS (founded 1998), now working primarily 

with development and testing of polymers and 

coatings.

Location: Fredrikstad, Norway  

Re-Organic AS



How it all started 1998 -1999

The first extrusion trials
The first patent appl. 1999



Heavy duty epoxy coatings

Deicing of wind turbine blades

Previous projects of Re-Organic personnel



Cooperation with

Norske Skog Saugbrugs, Halden, Norway



Thermoplastics and wood fibres

Organic fibres available: TMP, Bark powder and MDF waste from 
furniture and building production)

• Examples for compounds and markets: 

• Injection moulding (TMP: light colour good impact strength, MDF 
and bark powder give darker colour in general)

• Extrusion profiles and sheets

• Packaging / barrier and adhesion improvements (Nano cellulose)

”Low tech” – not meant negatively!

• Convert waste plastics and wood to fuel / open cooking



TMP fiber, Bark powder and MDF

• TMP (thermo mechanical pulp)  made in a 

process, converting wood chips to wood fibres by 

use of pressurized refiners at high temperature. 

• Energy consumption varies from less than 100 

kWh/t to more than 3000 kWh/t depending of end 

uses.

• Bark Powder: Dried and added up to 50% in PP 

• MDF: low value, available in high volume – critical 

on temperature (formaldehyde etc).
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Why TMP fibres?

• Long, slender, 
strong fibres 
from Nordic 
spruce

• No fibre 
bundles, all 
fibres are 
separated

• Length per 
unit weight: 
10-20 times 
higher than 
wood flour

8

Commercial wood flour

TMP fibre same scale

Length 1,4 mm, width 33 µm



Examples of wood powder and TMP fibre 

dimensions, measured with FibreTester Pluss
ID Specifications Fibre length, 

mm

Fibre width, 

µm

Fines,% Fibril peri-

meter, %

Shape factor, 

%

TMP fibres Norske Skog Saugbrugs 1,47 32,5 46,8 33,9 81,6

MDF powder Saw dust from MDF 0,58 40,4 66,9 1,6 89,2

Wood powder grade 1 Commercial wood powder #1 “fine” 0,35 42,9 92,6 6,1 87,0

Wood powder grade 2 Commercial wood powder #2 “coarse” 0,61 46,9 95,3 5,4 85,5

Best fibre for composite strength and 

stiffness

Long = best 

reinforce-ment

Narrow = 

higher length 

per weight

Least fines = 

less filler 

effect 

Highest 

fibrillation = 

better 

anchoring

Most curled = 

better 

anchoring
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Measurements statistics: average of about 20.000 objects

Fines: objects shorter than 200 µm. Act as passive filler

Fibres: objects longer than 200 µm. Act as active reinforcement.

Fines %: Σ (length of fines) / Σ (length of fibres) 

Fibril perimeter %: Length of fibril branches sticking out from object / circumference object

Shape factor %: straightness of fibres (100 % = straight fibres)



Melt flow index polyolefins with organic fibres

Sample ID
Test 

conditions
MFI (g/10min) Sd.

PP/TMP 75/2 -4 mm 5 kg/230°C 7.24 0.71

PP/TMP 75/25-4mm AP1 5 kg/230°C 4.12 0.39

PP/TMP 75/25-4mm AP2 5 kg/230°C 7.94 0.51

PP/TMP 75/25-8mm AP2 5 kg/230°C 5.42 0.54

PP/TMP 60/40-4mm AP3 5 kg/230°C 1.74 0.11

PE/TMP 65/35 -4mm AP4 21.6 kg/190°C 3.51 0.45

PE/TMP 65/35 -8mm AP4 21.6 kg/190°C 4.76 0.03

PP/Bark 75/25 Bark Powd AP2 2.16 kg/230°C 26.12 0.33

Results – MFI (PP includes additives). 
AP= adhesion promotor

A comparative overview of all the 
MFI values obtained



Tensile properties polyolefins with organic fibres
Sample ID Tensile Strength (MPa) TS sd. Tensile Elongation (%) TE sd. 

PP/TMP 75/2 -4 mm  33,0 0,40 2,9 0,12 

PP/TMP 75/25-4mm AP1 32,6 0,50 2,9 0,11 

PP/TMP 75/25-4mm AP2 44,7 0,90 2,7 0,30 

PP/TMP 75/25-8mm AP2 45,4 1,10 2,5 0,14 

PP/TMP 60/40-4mm AP3 47,2 1,00 2,3 0,17 

PE/TMP 65/35 -4mm AP4 25,1 0,70 3,1 0,19 

PE/TMP 65/35 -8mm AP4 23,4 0,60 3,2 0,23 

PP/Bark 75/25 Bark Powd AP2 30,2 1,20 3,1 0,14 

 



Charpy Impact strength
Sample ID Impact strength (kJ/m2) Sd. 

PP/TMP 75/2 -4 mm  2.80 0.22 

PP/TMP 75/25-4mm AP1 3.16 0.33 

PP/TMP 75/25-4mm AP2 2.49 0.23 

PP/TMP 75/25-8mm AP2 2.35 0.17 

PP/TMP 60/40-4mm AP3 1.75 0.29 

PE/TMP 65/35 -4mm AP4 4.89 0.30 

PE/TMP 65/35 -8mm AP4 5.02 0.40 

PP/Bark 75/25 Bark Powd AP2 1.47 0.36 

 



Flexural Modulus measurements

Sample ID Sample no Flexural strength Sd. 

PP/TMP 75/2 -4 mm  1 3702,2 5,3 

PP/TMP 75/25-4mm AP1 2 3689,7 49,4 

PP/TMP 75/25-4mm AP2 3 3636,2 42,7 

PP/TMP 75/25-8mm AP2 4 3843,4 41,6 

PP/TMP 60/40-4mm AP3 5 4581,7 91,4 

PE/TMP 65/35 -4mm AP4 7 2008,5 62,5 

PE/TMP 65/35 -8mm AP4 8 1749,2 27,8 

PP/Bark 75/25 Bark Powd AP2 12 2538,1 19,8 

 



CNF - Nanocellulose

Why nano?

• 100 000 times

more surface →

• Strong adhesion

• … but difficult to 

process



Epoxy and nano-cellulose

• Extrusion process found ideal for fast removal of 
water.

• High water content critical to keep ”nano-
distribution” , otherwise no nano-effect due to re-
agglomeration

• Side reaction: epoxy+water→ glycol minimized

• Results: better adhesion properties (fibers)

• Applications: adhesives, sealants, coatings, 
composites (Incl thermoset WPC?)



IP Epoxy / 

nano-cellulose  

Application Number

PCT/EP2018/053587

Publication

16.08.2018

Publication Number

WO2018146338A1



Extrusion trials, 

EVA and nano-

cellulose – new 

additive with 

unexpected 

properties?

Thermoplastics and wood fibres



Thermoplastics/ nano-wood fibres

Prelimenary results:

• Improved adhesion and 
mechanical properties 
already at 1-2%.

• Pat pend on using nano 
cellulose with water in 
thermoplastics

• Possibilities in 
thermoplastic composites 
with carbon and glass 
fibres?

• WPC applications?

• Research program 2019. 



Cooking fuel / developing countries

• Situation: > 3 billion people prepare food over open fire, using 

coal, wood etc. (700 million households)

• Plastic garbage (polyolefins) enters rivers and seas in huge 

amounts – contains clean energy.

• Implications: health, water quality etc

• Solution: waste collection schemes, ”simple” compounding of 

waste plastics and wooden materials.

• FLUE GAS ANALYSIS AND HEATING SPEED VERY POSITIVE 

FOR BOOOSTER COMPARED TO PURE WOOD FIBER 

PELLETS AS FUEL →



Flue gas analysis

• Comparable values to wood pellets



Length and width distributions different wood fibre grades
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TMP fibres MDF - powder

Commercial

Wood powder

Grade 1

Commercial

Wood powder

Grade 2

Width/ micrometer

Length / mm)

TMP offers a very

favourable ratio:

0,5-4 mm length

10-50 micron width



Summary

• Increased market demand for composites, adhesives 
and coatings with high content of CO2-neutral 
components

• TMP fibers are highly suitable (length, fiber 
structure)

• Nano-cellulose emerging feedstock, successful 
integration into thermosets.

• Offer: joint product development, feasibility studies, 
pilot production.



Thanks to partners!



Thank you for your attention!

• Contact:

• www.re-organic.com

• sd@re-organic.com

• Tel +47 909 11 889

http://www.re-organic.com/
mailto:sd@re-organic.com

