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CONFERENCE TREECONOMICS:
WOOD IN A SUSTAINABLE ECONOMY

» Fast growing hardwood - poplar
»Bioeconomy — integrated approach
»Building with wood

» Plantations - Agroforestry option

New European Bauhaus 3
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HYBRID POPLAR PLANTATIONS

Poplar—aspen — willow (Salicaceae)

Hybrids — clones — planted forest — pioneer tree
Poplar plantations: Europe close to 1 million ha & China over 8 million ha

IPC (FAO)
International Commission on Poplars and 'F

other Fast-Growing Trees &ﬂi

sustaining People and the Environment  IPC
WP 4 Sustainable Livelihoods, Land-use, Products and Bioenergy

Pro-Populus, the “European poplar association”

IUFRO, 2.08.04 Physiology and Genetics of Poplars and Willows
Organizing IPS, International Poplar Symposium
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HYBRID POPLAR IN EUROPE

’ Production-oriented poplar France 212,000
forests and plantations (ha) Spain 81,000

Haly 46,000

Belgiom 35,000

serbia 32,000
Germany 12,500
Romania 8,000
Greece 7,500

Poland 7500

THungay 5000

Sweden 4000

(Source: FAQ, EPF, Tragsatec)

Area of poplar plantations devoted to
the production of industrial roundwood
in Europe (main countries)

Map of the main areas for poplar plantations in Europe as
well as the main European rivers
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WOOD PRODUCTS FROM FAST GROWING SPECIES

Wood from plantations as extra resource for the Bioeconomy
Integrated approach:

veneer —timber —wood based panels — pulp and paper — bioenergy....
Engineered Wood Products for Green Building:

plywood — cross laminated timber — LVL — OSB — | joist...

Enhanced properties by wood protection / modification

Fast growing species like:
poplars & willows, paulownia, gmelina, paraserianthus,...
also: eucalypts, pines, teak, acacia...
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TREE AND WOOD QUALITY INTEGRATED PRODUCTS — SUSTAINABLE VALUE CHAIN

Particleboard and fibreboard

CHIPPING Paper
Biomass for energy

Blockboard core

Pallets and industrial packaging
Doors and windows frames
Components for furmture

Small packaging
for fruits

Plywood
oo
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POPLAR BIOECONOMY ?

Green Economy

+ Improve human well-being and social equity

+ Reduce environmental risks and ecological scarcities

Kardung et al. 2021
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POPLAR BIOECONOMY

- BIOMASS FROM ENVIRONMENTAL APPLICATIONS

L
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WASTE TREATMENT ROADSIDE BUFFERS
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LAND RESTORATION
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HYBRID POPLAR GENETICS AND BREEDING

fossil based economy circular bio based economy

Industry and consumer

ever more CO,
in the atmosphere

gas,
oil and

A (o4
: m,' ﬂ

coal @& solar energy 3
plants as
i pty &

refining bio-refining feedstock
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HYBRID POPLAR GENETICS AND BREEDING

Populus deltoides Populus simonii

Drought resistance - Law 2020
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EWP (ENGINEERED WOOD PRODUCTS)

Engineered wood products (EWP) are made from lumber, veneers, strands of
wood, or from other small wood elements that are bound together with structural
resins to form lumber-like structural products.

Sawn timber CLT GLT
Veneer Plywood LVL
Strand OSB OSL, LSL

Parallel strand lumber (PSL)

Laminated
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POPLAR TIMBER

https://www.peppelhout.nl/projecten/dakbeschot-turnhout/ https://carpentier.be/en/smart-solutions/roof-boards/poplar
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POPLAR TIMBER

http://d6.fonciere-chenelet.org/realisation/2011/scierie-spl- https.//ingebois.com/projets/filiere-bois-locale/salle-polyvalente-gremeaux-
b%C3%A2timent-industriel-remarquable-en-structure-bois- lezennes-59
peuplier
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POPLAR GLT (GLULAM, GLUED LAMINATED TIMBER)
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Historical glued-laminated structure made of poplar
Schlosser et al 2012

Poplar glulam
Martins et al 2017

http://www.adefiboisberry.fr/lamelle-colle-peuplier-article-4-0-9.html|
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POPLAR CLT (CROSS LAMINATED TIMBER)
!'lll---

Failure modes of the tested poplar CLT specimens
(Populus x euramericana cv. 1-214’)
Marké et al 2016

CLT made from aspen (Populus tremuloides)
Espinoza and Buehlmann 2018

. The failure modes of
poplar CLT panels under
“\  bending tests in the major

i Hybrid poplar CLT strength direction.
Kramer et al 2014 Hematabadi et al 2020
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POPLAR PLYWOOD INDUSTRY
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POPLAR PLYWOOD & LVL (LAMINATED VENEER LUMBER)

=

https://www.raute.com/references/
garnica-group/
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POPLAR PANEL INDUSTRY...

100% Poplar Chipboard

by Invernizzi
POPLAR
MADE w TTALY
Bonzano OSB, poplar oriented strand panel
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| osB
(Oriented Strand Board)

LSL
(Laminated Strand Lumber)
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HISTORICAL USE OF HARDWOOD FOR BUILDING

e iF .l i

Groot Vleeshuis, Ghent Belgium

Basilica di Santa Croce, Florence, Italy
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POPLAR FOR GREEN BUILDING...

CONVENTIONAL PRODUCTS POPLAR EWP

CHIPPING  Particle- and fibreboard, paper, o w
biomass for energy, biorefinery ; 3

n -

SAWING Blockboard core, pallets, industrial a
Z packaging, components for furniture
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LOW DENSITY HARDWOOD

POPLAR

Spedes selected n® Lon 1

Family: SALICACEAE (Angiosperm) Sheet updated on 09/06/2011
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POPLAR

Family: SALICACEAE (Angiosperm)

Resistance to fungl
Resistance to cry wood
insects borers
Resistance to termites

Treatabilty

Stabilty

SPRUCE

Family: PINACEAE (Gymnosperm)

Resistance to fungl

Resistance to cry wood

insects borers

Resistance to termites

Treatabilty

Stabilty

Spedies selected n® 1on 1

Shest updated on 09/06/2011

Not curable Poorly durable  Moderately durable | Durable Very durable

Susceptible Durable
Susceptble Moderately durable Durable
e
Not permeable:
Poorly stable Moderately stable Stable

Speces selectedne 1on 1

Shest updated on 04/03/2015.

Not durable Poorly durable  Moderately durable | Durable Very durable

Susceptible Durable
Susceptble Moderately durable Durable
I
Not permeable
Poorly stable Moderately stable Stable
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HARDWOOD PRIMARY PROCESSING ? @

Drying of solid wood and veneer
Glueline performance

Rheology — creep, DOL,...
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Creep defiection data at 30% loading for hybrid poplar
control and treated with low molecular weight resins

Rotary cut hybrid poplar veneer
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HARDWOOD IN CONSTRUCTION ?

Grading

Insulation — thermal - sound

Cross-insulated Timber (CIT) panel
Santos et al 2021

Stress grading of hybrid poplar veneer sheets
Knudson and Brunette 2015
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POPLAR PRODUCTS: WOOD PRESERVATION

Treated poplar plywood & LVL

Borax treatment of poplar laminated veneer lumber
Kurt and Mengeloglu 2008

https://www.garnica.one/en-
uk/plywood-

— panels/range/duraply/duraply.html|
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POPLAR MODIFIED WOOQOD

Brittle failure in tension side of glulam beam made from hydrothermally treated

TMT poplar cladding poplar wood at 160 °C
Mirzaei et al 2017
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POPLAR PRODUCTS: WOOD MODIFICATION

Thermally modified poplar, poplar TMT
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POPLAR PRODUCTS: WOOD MODIFICATION

Densification of poplar

v
=
o
N

o
<

=
I
==
[

[a]

Novel LVL produced with poplar fibrosis veneers and
phenolic formaldehyde at different densification levels
Wei et al 2019

Plasticnstion Demuhcaton
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POPLAR PRODUCTS: WOOD MODIFICATION

Acetylated poplar (SEM)
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POPLAR PRODUCTS: COATINGS - OVERLAYS
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HYBRID POPLAR-BASED ENGINEERED WOOD PRODUCTS

In Europe this is mainly the case for plywood.
Cross Laminated Timber (CLT) is considered a new and main innovative
engineered wood product for green building.

CLT is a massive wood construction product and has the potential to substitute
concrete even for high rise buildings.

All these developments are considered in a framework of the New European
Bauhaus initiative under the European Green Deal.

“If the European Green Deal has a soul, then it is the New European Bauhaus
which has led to an explosion of creativity across our Union.”

Ursula Von der Leyen, President of the European Commission

|| NEW EUROPEAN BAUHAUS | Palzrszozz

| beautiful | sustainable | together || [
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PLANTED FORESTS + AGROFRORESTRY

| Alley cropping system |
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BIOBASED BUILDING PRODUCTS FROM AGRICULTURE

A highly energy

efficient bullding
Gi.mrpg\f ::nEEm? I:ei?gra.::dy social aquity . that produces on-
: & =
+ Reduce environmental risks and ecological scarcities S site, or procures,
i caron-free
renewable energy
in an amount

sufficient to

- offset the annual
carbon emissions

- associated with
building operations

Kardung et al. 2021
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POPLAR BIOECONOMY - POLICY

increase
competitiveness &
market orientations

STRENGTHEN THE
SECTOR'S RESILIENCE

improve farmers’

support viable position in the
income b\ value chain
LONG TERM
ensure a high figh climate SUSTAINABLE o
food quality change  DEVELOPMENT
o sy
foster sustainable
promate jobs use of natural
and growth Tesources
su| protect

It 2 5
generational renewal biodiversity

IMPROVE LIFE ‘REINFORCE &
N RURAL ENVIRONMENTAL GARE
AREAS & CLIMATE ACTION.

Objectives of the future CAP
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EU Bioeconomy Strategy
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(AGRO)FORESTRY TREE QUALITY FOR GREEN BUILDING

AGROPOPTECH consortium seeking support for future options...
New project proposal, COST Action, PPP (Private Public Partnership)...
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Cj FACULTY OF DEPARTMENT ENVIRONMENT
BIOSCIENCE ENGINEERING RESEARCH GROUP LABORATORY GF WOOD TECHNOLOGY (WOODLAB)

Joris Van Acker

Head of Laboratory of Wood Technology (UGENT-WOODLAB)

President of Pro-Populus

FAO-IPC Chair of WP4 Sustainable Livelihoods, Land-use, Products and Bioenergy

= joris.vanacker@ugent.be

www.ugent.be
www.woodlab.be

© All pictures are property of UGENT - WOODLAB (or mentioned otherwise).
Itis not allowed to use them without permission.
Some pictures are copied from websites as illustration.
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