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Upcycling Wood Waste into Particlebeard By’r

CO; Curing and Adding Low-carbon Cement
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Green construction materials for interior decorative wall panels and noise barriers

Access More info via mobile
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Construction Waste Wood

Renewable, Light-Weight, Thermal-Insulating

Cement-bonded

Particleboards Green

Materials
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= Cement
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Low Strength, Inflammable, Vulnerable to Weathering

Low-Carbon Magnesia Cemer%
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Water
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Wood
(61% v/v)

Exploiting merits &
Offsetting drawbacks

High Strength, Fire-Resistant, High Durability
Low Resilience, High Thermal Conductivity
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Recycling waste wood into value-added cement-bonded particleboards

o JORBITEIRES TAMEIENESR - BARER » 17 - &

FEEDE - RIFNBEMR - BAMMAFER L -

o EIREV AL EOREAM BRSWAEDME - W IR IERE

Hiog 8 BRIt -

o “SALIRBEREERMNTERENRRIT - RITWEREN - 539

B E A1 — A hR bR B

e '

= N N SR
EINBEIR

A 3

F45ER T AARBERERRE -2 8 (20179F3A7)
B8 LI2A0 1% & 2015F FRIF LA B im
BIFRE R EN SR 2015F EREE4FW

Compressed CO, Curing

Magnesia Cement
Particleboard

Flow-through CO, Curing

Magnesia Cement

ic/thermal i and fire

ical properties,

Our Value Market's Value Comparison Standard

Flexural strength >12.9 MPa >9.0 MPa +43% 1SO 8335
Thickness swelling <0.8% <2.0% -60% ISO 8335
33 dB(A) 30 dB(A] +10% 15O 140
029 W/(mK)  0.30 W/(mK) -13% BS 13986
>240 min >120 min +100% BS 47622
Oppb (E0)  <0.75ppb (E1)

EN 13986
M
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* Recycled materials :/65%)V/v

» Carbon sequestration : 8.8 wt%
* Superior performance

Interior Fire-Resistant Panels

Noise Barriers
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Flowchart of particleboard production by using magnesia cement and CO2 curing

This innovative and low-carbon technology aims to upcycle wood
waste into eco-friendly cement-bonded particleboard by adding
magnesia cement and adopting the process of carbon dioxide (COz)
curing. The integration of wood and cement into particleboards has
many advantages over the conventional wood materials, e.g. better
noise and fire insulation. Compared to traditional cement, low-carbon
magnesia cement is more compatible with wood, and improves the
stability and mechanical properties of particleboard. Meanwhile,
the CO: curing process drastically strengthens the magnesia
cement. It also facilitates CO2 sequestration (9 wt.%) and reduces
carbon footprint during production. The produced particleboards
demonstrates superior features of high flexural strength (12.9 MPa),
light weight (1.5 g/cm?), thermal insulation (0.29 W/mK), and acoustic
insulation (31 dB(A)).

Principal Investigator
Dr Daniel C.W. TSANG
Department of Civil and Environmental Engineering
Contact Details

Institute for Entrepreneurship

Tel: (852) 3400 2929  Fax: (852) 2333 2410
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Properties and applications of magnesia cement particleboard
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Our cement-bonded particleboard demonstrates high strength,

light weight, zero formaldehyde emission, good noise insulation,
enhanced fire resistance, and low thermal conductivity.

With greater compatibility with wood, low-carbon magnesia
cement accelerates early strength enhancement of particleboard.

CO: curing facilitates mechanical strength, dimensional stability,

contaminant immobilization, and carbon utilization and

sequestration.
Applicatic
Interior fire-resistant decorative wall panels

Outdoor noise barriers
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Gold Medal - 45" International Exhibition of Inventions of

Geneva, Switzerland (Mar 2017)
Hong Kong Institution of Engineers - Champion of 2015
Environmental Paper Award

International Conference on Solid Waste 2015 - Best Student
Poster Award

Email: pdadmin@polyu.edu.hk
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