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Re-Organic

“Combining organic fiber materials with recyclable
polymers for environmentally sound thermoplastic
composites”




Re-Organic AS

.. Is aconsultancy 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. w—

Location: Fredrikstad, Norway
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How It all started 1998 -1999

The first patent appl. 1999

The first extrusion trials

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Proy Organization
mcrmationsl Boreas T 0D O R AR
(43) International Publication Date (10) Imternational Publication Number
29 March 2001 (29.03.2001) PCT WO 01/21367 Al
1 Interationst Patnt Clumtficatan™s | BZTN INZ. {h1) DesigustotSeaies foionat A A AL, AV AT AT,
S ot Ao . b B, .ok o, 5,

1) International Application Number: PCT/NOOMOO3 14

@22) Intermational Filing Date: e
e P TR, TT. TZ. UA. UG, US, UZ. VN, YU. ZA ZW.

184) Devignsced States tepioua: ARIPG pesnt (GH, GM,

@) Filing Language: English KE, LS, MW, MZ, SD, SL. SZ, TZ, UG, ZW), Earasian
6) Publicarion Laaguage: Engiian
©0) Priarity Data: C1.CM, GA_ GN, GW, ML MR, NE. SN, TD. TG).
PAI999013S9 22 September 1999.22.09.1999) DK
Published:
Applicant for all desigrated States except US): SD-KON-  —  With infernational search report
SULT STEIN FR. DIETRICHSON [NO/NOL St Cooin. — Before the axpiration of the time limit for amending the
St 19D N-1604 Fredrikstad (NQ). clatmis an 10 be republished in he cvent of receipt of
amendments

mventors: and

Inventors/Applicans i L only For fwo-litrer codos and other Gbbreviations, refer 1o the "Guld-
(DK/DK)

ance Notes an Codes and ABbeviations ™ appearing af the begin-
ning af #ach regular tssue of the PCT Gazee.

3
DIETRICHSON, Stei
Nel6od [

Agemi:  ABC-PATENT, SIVILING. ROLF CHR. B.
LARSE! Bry 5. N-D66T Oslo (NOI.

(54) Tithe: CONSTRUCTION MATERIAL COMPRISING RECYCLED PVB (FOLY VINYL BUTYRAL)

57 Absiract: Accondiag to i iaventos, s constrction matectal s dlsclosed comprising tncycled PV (pobyvias! butyal. ome o0
al may in amother cmbodinment

I another prrote

‘4 lam puricle compamen, ad e 414 phase paricls compossnd i esse 1 b orrof ks o dist sseocitod with e

ok chjoct o ke lrecon b 1 provide & coumcrion materia corepelbing ecyeled PT) omining panicies. With the

canretion e 10 the laventicn, & fickd of use for PV'B wist is provided, which st the same tivae cas beip solving
e problem of te mn.gupu-,- of the increasing stocks of PVB waste.

WO 01/21367 Al
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Previous projects of Re-Organic personnel

Heavy duty epoxy coatings
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Cooperatlon with /
Norske Skog Sauyru/gs Halden, c,
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Thermoplastics and wood fibres

gm Organic fibres available: TMP, Bark powder and MDF waste from

.“!l

Hi furniture and building productlon)
(il + Examples for compounds and markets:
I

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

Extrusion profiles and sheets 1 s
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).




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

Commercial wood flour
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TMP fibre same scale
Length 1,4 mm, width 33 um

\
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Examples of wood powder and TMP fibre
dimensions, measured with FibreTester Pluss

Specifications Fibre length, Fibre width, Fines,% Fibril peri- Shape factor,
mm pm meter, % %

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” 0,35 429 92,6 6,1 87,0 Ptz
rvﬂ;‘!&.ﬂ
Wood powder grade 2  Commercial wood powder #2 “coarse” 0,61 46,9 95,3 5,4 85,5 " —“:_::—
. . _ Narrow = Least fines = ng_hes_t _ Most curled = ::: s
Best fibre for composite strength and Long = best . . fibrillation = e~

- . higher length less filler better —
stiffness reinforce-ment . better .
per weight effect . anchoring
anchoring

Measurements statistics: average of about 20.000 objects

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

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

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

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

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




Melt flow index polyolefins with organic fibres -

Test .
I (g/10min)
30,00 26,12
PP/TMP 75/2 -4 mm 5 kg/230°C 7.24 0.71 '
25,00
20,00
PP/TMP 75/25-4mm AP1 5 kg/230°C 412 0.39
15,00
7,94
S e 051 B 4,12 542 1,76
5,00 I ’ l _ 3,51 '
[ - m N
PP/TMP 75/25-8mm AP2 5 kg/230°C 5.42 0.54 : N N . N ) . . N
Q\’Q QNQ Q\"Q Q_\’D Q'\'Q 5)\:() QN’D Q,»,Q
& e & & & & & i
PP/TMP 60/40-4mm AP3 5 kg/230°C 1.74 0.11 & & &5 & & Y & &
& S S & B > S 5
A comparative overview of all the
PE/TMP 65/35 -8mm AP4 21.6 kg/190°C 476 0.03 .
MFI values obtained
Hiplamoe o o

Results — MFI (PP includes additives).

AP= adhesion promotor Re-Organic




ensile properties polyolefins with organic fibres

Tensile Strength (MPa) 33,0 0,40 29 012
H 21y 4.4 47,2 326 0,50 2,9 0,11
| ! :g 44,7 0,90 2,7 0,30
; . 326 202 45,4 1,10 2,5 0,14
; 22 25,1 23,4 47,2 1,00 2,3 0,17
: o 25,1 0,70 31 0,19
i 13 I I I 23,4 0,60 3,2 0,23
3 5 30,2 1,20 31 0,14
0
r\\?\’ n'\:d\’ n'\igq’ ‘\\:Qb‘ n’\iéo (\\:Qb ({\56\ ({ng%
Tensile elongation (%)
e 2 305

3,00
2,50
2,00
1,50
1,00
0,50
0,00
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Flexural Modulus measurements

i
it Sample ID Sample no | Flexural strength | Sd.
H Flexural modulus (MPa)

i PP/TMP 75/2 -4 mm 1 3702,2 5,3
H 50000 8L PP/TMP 75/25-4mm AP1 2 3689,7 49,4
H s0000 3702236897 36362 3843,4 “+mm ' '
i ’ PP/TMP 75/25-4mm AP2 3 3636,2 42,7
il 30000 2008,5 25381
20000 1749,2 PP/TMP 75/25-8mm AP2 4 3843,4 41,6
I !

d 10000 PP/TMP 60/40-4mm AP3 5 4581,7 91,4
0,0 PE/TMP 65/35 -4mm AP4 7 2008,5 62,5
,\; \’ N ,\. PE/TMP 65/35 -8mm AP4 8 1749,2 27,8
oS 05;) RS 0,9 0,9 oS 0}9 oS
“ be! bel 9 he] el be) 'P/Bark 75/25 Bark Powd AP2 12 2538,1 19,8




Why nano?

« 100 000 times
more surface -

« Strong adhesion

e ... but difficult to
process

Re-Organic




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
WO02018146338A1

IS INTERNATIONAL AFFLICATION FUEBESMEED UNSDER THME PATENT COOPFERATHIN FREATY (" CT)
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Extrusion trials,
EVA and nano-
cellulose — new
additive with
unexpected
properties?




Thermoplastics/ nano-wood fibres

g :
F Prelimenary results:
- Improved adhesion and A

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. |
‘I:




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 2
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Length and width distributions different wood fibre grades

SE=SS= ‘; | ‘ TMP offers a very
TMP fibres g 2 .
Tt Ha— | favourable ratio:
b= | | 1@~ ———i| 0,54 mm length

e @ | 10-50 micron width

'\DF - powder
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Summary |

Increased market demand for composites, adhesives
and coatings with high content of CO,-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!

T, W~ The Research Council
lq e CA

Norge of Norway

& Norske Skog g IE
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Thank you for your attention!

Contact:

' WWW.re-organic.com
& - sd@re-organic.com
a8 Tel +47 909 11 889

Z e
Re-Organic -
g;f: -


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

