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Valorisation des écorces d’eucalyptus, retour d’expérience "Du
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27 years of activity Close relationship Applied science and

with companies innovation

Basic research
Concept
Conceptual validation

Proof-of-concept

Validation in a relevant environment
Finalized prototype
Functional prototype

Small-scale production

Mass production

Self-financing Technology
scaling

Techology
scaling

S — — —



Ciencia, Tecnologia
e Innovacion
en Bioeconomia

B

¢
> \

‘ } k ‘ | )\ PR 1. 1
~ Thermal storage materlals carbonaceous materials

~

Pyrolisis Bioenergy

\‘

~




Ciencia, Tecnologia
e Innovacion
en Bioeconomia

A

Directors

35

Professionals

WORK TEAM

24

Technicians

9

Administrative

6/

Total employees

12 specialized laboratories for testing and analysis of different materials

e — i - = A - < F T , =
: Ra. ‘__’ . T — e i——— -
. IS Mg |-
¥4 » by : " ::'4:‘.. s ¥ .. 4 ' 2
— el » - e " __‘ - : Ty -t
; “"E’f*,}ﬂ ' | & - ~=
. ! *
LABORATORIO DE LABORATORIO LABORATORIO LABORATORIO DE LABORATORIO DE LABORATORIO
BIOENERGIA DE PROCESOS DE SERVICIOS CROMATOGRAFIA CROMATOGRAFIA DE MATERIALES
TERMOQU‘M'COS ANALITICOS LiQUlDA GCASEOSA HIBRIDOS Y DE
CARBONO
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LABORATORIO DE LABORATORIO LABORATORIO LABORATORIO DE LABORATORIO LABORATORIO DE
BIOMATERIALES DE MATERIALES DE MATERIALES BIOPRODUCTOS DE PRODUCTOS BIODEGRADABILIDAD
TERMOPLASTICOS ELASTOMERICOS FORESTALES
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PROCESOS

QUIMICOS

Plantas piloto de extraccion
sélido-liquido

Plantas piloto de evaporaciéon
Plantas piloto de secado

Columna de destilacion
continua

Prensa de extrusion

Equipo de filtraciéon por
membranas

Homogenizador
Reactores

Planta piloto extraccion
liquido-liquido

Planta piloto para la
impregnaciéon de madera

PROCESOS
TERMOQUIMICOS

» Pirolizadores flash

« Planta piloto de torrefaccion

« Planta piloto de combustién de
carbén

Planta de gasificacion
laboratorio

Planta de pirdlisis de plastico

Planta productiva semi-moévil
de peletizacion

Planta piloto para tratamiento
térmico de madera

Planta piloto de pirdlisis
intermedia de biomasa

Planta piloto Fotorreactores
Solares para tratamiento de

aguas

CONVERSION DE
BIOMATERIALES

« Planta piloto para la
produccion de tableros
reconstituidos de madera

Planta piloto para la
produccion de fibras MDF o
T™MP

Plantas piloto parala
produccion de materiales
plasticos compuestos

Planta piloto para la extrusion
de plasticos
Planta piloto para la inyeccién
de plasticos

Plantas piloto para la
produccion de peliculas
termoplasticas

Planta piloto de producciéon de
Microfibrilas de Celulosa

A» \-_,E-

PREPARACION
DE MATERIAS PRIMAS
+ Molinos

» Tolvas de alimentacion con
piso oleohidraulico

Cintas transportadoras
Refinador

Triturador

Criba rotatoria
Harnero
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Three areas of activities

—— CETELOR

R&D Technical Project Engineering

Center Unit

cofrac

Textile Metrology

ESSAIS

ACCREDITATION N° 1-2401 11
PORTEE DISPONIELE SUR
W .COFRAC. FR




O R&D Technical Center (¢
Technical means of industrial type at disposal i

Production of bio-sourced materials based on vegetable and technical fibers:
= Non-woven insulation for the building industry
= Reinforcement of composite
= Non-woven geotextile type
= Treatment and / or complexing of materials

Development on the recycling and revalorization of materials

Characterization of the plant fiber
= Morphological, chemical, mechanical

Characterization of materials: ,
= Chemical and Mechanical y
= Thermal conductivity e .3
= Resistance to mould growth in materials (bio-composite, building insulation, textile)
= Resistance to degradation and accelerated aging

Development of technical means for specific research needs or for companies

Two pilot production line !
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O R&D Technical Center (¢

Technical Hall i

Non-woven insulation for the building industry

=  Thermal conductivity

= Resistance to mould growth in
materials (bio-composite, building
insulation, textile)

= Resistance to degradation and
accelerated aging
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R&D Technical Center

Technical Hall — Microspinning line
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Ring Lab — Flyer

| Micro spinner twisting unit |
g
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STIRO ROVING LAB -
Drawing machine
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Technical Hall — Stem Explosion i

STEAM EXPLOSION
pilot machine

CETELOR

steam generator
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O v Project Engineering Unit (¢
Setting up and monitoring of research projects CETELOR

National Projects International Projects —

Project PHC Utique & Project EcoSUD

Alfa
Posidonia Euca

lyptus bark fibers Triumfeta Cordifolia

T N B

Flax
Hemp
Nettle

Hop Another fibers : Jute, kenaf, Palm, Rodofolia etc

17
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According to the FAO, 193 million m3 of paper pulp are
produced worldwide every year, mainly to make cardboard and

paper.



Forestal DEBARKING
Collicura (DECORTICATION)

y N

6000 m3 /months

24 millions m3 par year in Chile
Then 80% eucalyptus
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* Increased biobased
products

* Decreased petroleum
dependency

* Decreased pollution




Eucalyptus bark fibers

Limitations Oportunity
Bioproducts e Raw materials availability High availability of Eucalyptus bark
development * Technological development

Eucalyptus bark Standardized fibers Biobased Thermal insulation panel

« Technologies to produce fiber from wood are known

* Refining process requires high investment and advanced expertise, also high energy consumption
» The refiner machine is not suitable for bark (high heterogeneity and morphology)




Eucalyptus bark fibers

N

B <

Eucalyptus bark (high
heterogenety)

Mechanical process: Bark to fiber

Moisture content: 12- 27% o.d.b

Quality of the E. bark

Yield: 50% - 70%
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NL x500 200 um

x300 300 um

Morphological properties

Length (mm) Diameter (mm)
20-80 mm 50-500 um
Mechanical properties
At (um2) Maximum strength ~ Tensile stress Elasticity Elongation at
(N) (MPa) modulus (GPa) Break (%)
7911 1,65+0,75 224109 2,29+ 1,52 1,25
Chemical components (%, dry solid basis)
Cellulose Hémicelluloses ~ Klason lignine Ethanol/yvater Ash
extractives
49,91 2,56 18,12+4,16 17,60 0,49 7,43 +0,03 7,62+0,32

YV VVYV

Y

High length variability
Diameters in the range of hemp and flax
Compose of several elementary fibers

Low mechanical resistance compared to
flax and hemp

In airlay technology the
requirement over the fiber is low

strength

Higher content of cellulose/hemicellulose
and lower lignin than other tree barks

¢
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Laboratory prototype

Binder selection and
dosification

Resi thetic fib
esins/synthetic fibers Thermal

conductivity

Consolidation process

50 kg/m?3
50 mm
0,04 W/mK

Pressing process
Air convection oven

Characteristic parameters

Density
Thickness selection

B .
Método 1: Consolidacién por Método 2: Consolidacion en horno
inyeccion a vapor

& /.,
Conformacion colchdn

Ciencia, Tecnologia
e Innovacion
en Bioeconomia



Collaborative network

Airlaid technology

Demostrative test
Density, yield, synthetic

fiber (kind, dosification
and lengh).

Characterization

Pilot plant demostrative process

CETELOR




i Characterization

Thermal insulation material Densj Thermal conductivity (%) Rete

(kg (W/mK)
//

Panel 1 §ll+65 0.0391 £0.00052
Panel 2 97.8%3.3 0.0379 £0.00024

Kenaf 30-180 sdrubali, 2015

Tute 26.1 0.0458

Flax 32.1 0.0429 -

Hemp 79.6 0.0475 Korjenic, 2011

Hemp 40.2 00393

Rock wool 40-200 0.0330-0.0040 .

Fxpanded polystyrene (EPS) 15-35 0.0310-0.0380 Asdrubali, 2015
EN NF 12667 ﬂ Polyurethane 24 0.0240 Ardente, 2006

WPA E24-16




Contact with technological
supplier

Demostrative test
Yield, density, synthetic

fiber (kind, dosification
and lengh).

Characterization

Demostratlve mdustrlal scallng process







Demonstrative industrial scaling process

e Biobased

Good technical
characteristics

Competitive price
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RESISTENCIA TERMICA (RT) DE
MURO MINIMA DE CADA ZONA

ZONA COSTERA NORTE

R

=
= ZONA INTERMEDIA DEL NORTE
. ZONA COSTERA DE LA ZONA CENTRAL
‘ . VALLE DE LA ZONA CENTRAL
ZONA COSTERA SUR
ZONA DEL VALLE DE LA ZONA SUR
ZONA PRE-AUSTRAL

[ CORDILLERA DE NORTE A SUR

=TOTMMDUOW>»

B zona AusTRAL

Characterisation

Minimum thermal resistance R100 of the thermal insulating

material in roof complexes, perimeter walls and ventilated floor.

Centro UC de Innovacion en Madera

CentroUC

°
de Innovacién Informe N* 202317
Mad vacl ORIGINAL
CASD BASE CASD FROYECTARD
do [ du selucidn
sectiin pusn s timizs o n darucha] Swccn st i ca e derecral con bamere
i racera ssructues 2ed" y bstan iaderas 115", con s snca fibvas naturases 2y o o, con
w0 152 [mm] | etacne 150 men) |
[ I o it | i |t | P Teae]
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COMPLEJO DE con:dpul.gg DE COMPLEJO DE PISO
oA TERMICA TECHUMBRE D VENTILADO
R100(") R100(*) R100(")

[(m2K)W]x100 [(m2K)/W]x100 [(m2K)/W]x100

A 119 48 28

B 213 125 143

c 213 125 115

D 263 125 167

E 303 167 167

F 357 222 200

G 357 250 256

H 400 333 313

| 400 286 313

(*) Segun la norma NCh 2251: R100 = valor equivalente a la Resistencia Térmica (m?*K/W) x 100.

Para eliminar el riesgo de condensacion superficial y reducir el riesgo de condensacion intersticial,
en los escenarios de porcentaje de humedad relativa interior antes mencionados, para la seccion
del material aislante se especifican las siguientes bamreras:

+ Bamera de vapor:
o Instalada entre el entramado de madera (pies derechos) y la placa de revestimiento
interior (yeso-carton)
o Polietileno:
= Marca: Genérico
= Espesor: 0,00025 [mm]
= Factor de resistencia al vapor de agua (p): 151.500
= Se analizé como alternativa la barrera tipo VelcanWrap, obteniendo log mismos
resultados.

+ Bamera de humedad:

o Instalada sobre la cara exterior de la placa OSB

o Traspir 95
= Marca: Rothoblaas
= Espesor. 0,0004 [mm]
= Factor de resistencia al vapor de agua (y): 50

o Se analizaron como alternativas las barreras tipo Typar y Tyvek HouseWrap,

obteniendo resultados similares.



Constructive solution F15 according with MINVU

Fire behavior test

1 700 x 700 90 13,5 GYPSUM 0SB 9,5 mm Natural fibers Wood=Pinus radiata,
PLASTERBOARD, 10 Thickness, 50 mm, 45 x 70 (mm) and
mm Density= 50 kg/m3 moisture 15%.
2 700 x 700 90 14,0 GYPSUM 0SB 9,5 mm Glass wool, Wood=Pinus radiata,
PLASTERBOAR Thickness, 50 mm, 45 x 70 (mm) and
D, 10 mm Density= 50 kg/m3 moisture 15%.

Tiempo de falla

Tiempo de falla

Criterios de resistencia al fuego NCh935/1 0f.97

Probeta N°1 Probeta N°2
i) Capacidad de soporte de carga 9.2.1 £ do
Temperatura media cara no . )
ample 1, Side non exposed to fire ample ide non exposed to fire [tE‘m 9.2.2.1 d 35 min 2 55 min 3
semee 5 posedtofire - Sample2, Sid posedtof expuesta (153°C max.) ) f [min] [min]
ii) Aislamiento Temperatura maxima cara no
P i item 9.2.2.1 b) L 89 [min] * 54 [min]2
expuesta (193°C méx.) N

) Grietas y fisuras item 9.2.3.1 S0 | —w0.
iii) Estanquidad -
Falta de estanquidad item 9.2.3.2 N.O. N.O.
iv) Emision de gases inflamables item 9.2.4 N.O. 51 [min]

MN.0.: No observado hasta el término del ensayo.

Sample 1, Side non exposed to fire. Sample 2, Side non exposed to fire.

Testfinished Testfinished



Joumal of Cleaner Production 249 (2020) 119356

Ci lists available at Sci Direct \ Cleaner
Production

Journal of Cleaner Production

journal homepage: www.elsevier.com/locata/jclepro
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Life cycle assessment of innovative insulation panels based on L)
eucalyptus bark fibers S Article
Yannay Casas-Leddn **, Karen Daza Salgado ?, Juan Cea ®, Luis E. Arteaga-Pérez -, Efficient Bio-Based Insulation Panels Produced from Eucalyptus
Cecilia Fuentealba ™" k W
* Environmentd Engineering Department. Faculty of Envi Sciences-EULA Center, University of Concepcidn, Chile Bar aSte
:Txmmﬂmv:;ﬂhﬂﬂ{mé:ﬁwmdﬂ;um CH:\M e o
Vel e Processes (LPTC) Department of gineering Universty of Bo-Fia Chle Cecilia Fuentealba “2*(, César Segovia 30, Mauricio Prade na-Miquel % and Andrés G. César ®
ARTICLE INFO ABSTRACT
1 - P . B L. . .
— Unidad de Desarrollo Tecnolgico, Universidad de Concepcion, Concepeion 4070374, Chile
Article histary: This paper reports on the envi | issues iated with the ing of a new insulati . . . i . . e
Received 1 July 2019 material (panel) produced with fibers from Eucalyptus bark. The analyses consider four types of euca- 2 Centro Nacional de Excelencia para la Industria de la Madera (CENAMAD), Pontificia Universidad Catdlica
focelvad ihrevised om typtus bark panels with diferent bulk ::;sm;:d 25,5075 and 100} kgfm?). F;r( f&’f\;' type of p mm the de Chile, Av. Vicuria Mackena, 4860, Santiago 7520436, Chile
mpact or using yele Assessmen m . . . . N L . . .
:f":]g;: :;:f;mzrzos considering system boundaries from cradle to gate, Major environmental impacts were associated to the ?  Centre d'Essais Textile Lorrain, CETELOR—Université de Lorraine, 27 rue Philippe Seguin,
panel with a density of 100 kg/nr', due to the higher mass required for the same functional unit (R = 1 88051 Epinal, France; cesarsegovia@univ-lorraine.fr
Handing editor: MingzhouJin P K/W). The panel ing, forest and biomass transport were the stages with the 4 Facultad de Ingenieria, Arquitectura y Disefio, Universidad San Sebastian, Lientur 1457,
highest significance, mainly due to: the contribution of the synthetic fiber used for binding the bark- s & £ e
Keywonds: derived fibers, i ive use of agrochemicals in forest and long traveled dismnces for Cmoepcl.m‘l 4080871, Chile; maunclo.pl‘adena@uss.d
Insulation materials biomass wansporiation. Furthermore, the eucalyptus bark panels with densities of 25 and 50 kg/m® % Escola Politécnica, Departamento de Engenharia de Transportes, Universidade de Sao Paulo, Cidade
Eucalyptus bark fibers shown the lower embodied energy and carbon emissions than raditional insulation materials (expanded Universitiria, Sio Paulo 05508-010, Brazil; and:esgcesm‘@usp.bl‘
Life cycle assessment polyurethane, polystyrene, glass fibers and glass wool). Therefore, it could be an artractive insulation .

material for a more sustainable building sector. Correspondence: c.fuentealba@udt.cl

© 2019 Elsevier Lid. Al rights reserved.
Abstract: Traditional thermal insulation panels consume large amounts of energy during production
and emits pollutants into the environment. To mitigate this impact, the development of bio-based
materials is an attractive alternative. In this context, the characteristics of the Eucalyptus fiber
bark (EGFB) make it a candidate for insulation applications. However, more knowledge about the
manufacturing process and in-service performance is needed. The present study characterized the
properties that determine the in-service behavior of the EGFB insulation panel. The assessment
involved two different manufacturing processes. The results indicated that the hot plates and the
saturated steam injection manufacturing system can produce panels with similar target and bulk
density. The thermal conductivity fluctuated between 0.064 and 0.077 W/ m-K, which indicated good
insulation, and the values obtained for thermal diffusivity (0.10-0.37 m mm?/s) and water vapor
permeability (0.032-0.055 m kg/GN s) are comparable with other commercially available panels. To
guarantee a good in-service performance, the panels need to be treated with flame retardant and
choeck for antifungal additive. The good performance of the panel is relevant because bio-based Eucalyptus
updates bark panels generate less CO; eq and require less energy consumption compared to traditional
Citation: Fuentealba, C; Segovia, C; - alternatives, contributing to the sustainability of the forestry and the construction industry.
Pradena-Miguel, M_; César, A.G.

Efficient Bio-Based Insulation Panels Keywords: bio-based material; eucaly ptus bark; thermal insulation; forestry waste; natural fibers
Produced from Eucalyptus Bark




PRODUCTO QUIENES SOMOS INFORMES DE VALIDACION

Aislacor es un panel aislante térmico y
acustico compuesto por fibras naturales
de corteza de eucalipto.

Esta compuesto por 90% de fibras
naturales y 10% de aglomerante.

www.aislacor.cl

Thermal insulation panel

NOTICIAS

CONTACTO

AISLACOR

AISLANTE NATURAL

Propiedad

Unidad de
medida

Validacion

Densidad kg/m3 NCh850.0f.2008 50 DICTUC-N°1607325
Espesor mm NCh850.0f.2008 50 DICTUC-N®1607325
Co:gLruTr]:it:\\:lciad w/mK  |\cheso.of2008 0036 DICTUC-N*1607325
Calor especifico JkgK EN 12667 2253 Laboratorio ASA
t;ﬁ;?ggo m2.K/W NCh 2251 1,389 DICTUC-N*1607325
Vapsé;r\j:r;;is:lw Kg/m2sPa | 1SO 11654:1997 1,14x10-9 DICTUC-N®1607325
Resf;:gf‘:;ugif;;ié” m2s Pa/kg |NChBs0.0f2008|  874x10-8 DICTUC-N1607325
F’:;gf?gi'z;ife Kg/msPa | NCh2457-2014 5,91x10-11 DICTUC-N®1607325
Factor resistencia - NCh2457-2014 37

al vapor de agua

DICTUC-N®1607325

Aislacion acustica

I1SO 11654-1997

Aw=0,7,NCR=0,75

(Coa) CPIA N° 331
US-EPA, CFR

Material Inflamable - part 261 No UDT-2022 RT-007

Resistencia a mohos - AWPA E24-16 100% UDT-2022 RT-007




mm

Thermal insulation panel

AISLACOR

AISLANTE NATURAL
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+ Forest trade Forestal Development route
Universidad de Concepcion ~ »  Users C Dﬁ? S
~ ollicura 8 years
p /A
2014-2016 2018-2020 2022-2023 2023-2024 business
Prototype Technology Company project with own and
development scaling interest bank funds
Spin-off
4 N N N R
Financial FONDEF IDEA FONDEF IDEA CORFO CREAY
support | |  ETAPAT EIAPAZ vARDA AISLACOR
\ / \ / \ ) AISLANT URAL

Commercial production

to start in January 2025
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Thank you for
your attention !



