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1. Subject of research

1.1. wood board

e Used since 1920
e Spruce and poplar wood, OPC and additives

Wood Wool Cement Boards (WWCB)
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1. Subject of research
1.2. Wood board production

A

b

2-meter stumps laying outside

Slicing the 0.25m stump
Duration depends on the season

Rotating knifes slices the stump into
wood fibers (1.0, 1.5, 2.0 or 3.0mm)

Wetting of the wood fibers

Mixing the wood fibers with
cement (and lime)

Cutting the stumps
Firstin a length of 0.5m
and after that in 0.25m

Extra mixing of the wood
Pressing the boards fibers with the binder

From two sides mixed wood fibers will be
brought together into one board. The wood

fibers will be pressed into the wanted thickness
Drying of the boards of the board

Cutting the boards
into the gross size

Packing of the boards
and making them ready
for shipment

Heating of the boards
180 degrees for a 25mm board

Drying of the paint
Painting of the board

7 Cutting into the
netto size
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2. Motivation — advantages and challenges of

recycled fibres

: Worldwide waste

Organic waste fibres Fibres per year
« A growing trend for the use of biofibers ~ [coes Straw - TIn e
* Field of opportunity — huge amount Oil palm 50 million tons

of fibres non used Coconut 40 million tons

Bagasse 570 000 tons
Advantages Challenges

« Eco friendly — reduce waste and « Knowledge gap

CO, « Water absorption
» Easily processed — flexibility « Sugar content — low strength
« Availability
e Low cost

Green product
TU/e s



3. Overview of organic fibres

European fibres D < Non-European fibres

3. Bagasse

 low density, no use, is burned

4. Coconut

 low density, durable

5. Oil palm (empty fruit bunch)
 from oil palm tree

6.Water hyacinth

* is a pest, grows rapidly on water
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4, Research object

What are the characteristics of fibres?

e Chemical composition

» Leaching sugars and their influence on the cement hydration
 Pure saccharides
e Solution from boiled fibres
* Fibres
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5. Results - Part I: Chemical composition

5.1. Fibres
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Bagasse Coconut Hemp Qil palm  Spruce W. hvacinth
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5. Results - Part I: Chemical composition

5.2. Monomeric sugars composition of leachates
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5. Results - Part Il: Influence of cement hydration

5.1. Influence of saccharides on cement hydration
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Normalized heat flow [mWig]

5. Results - Part Il: Influence of cement hydration

5.2. Influence of solution from boiled fibres on cement hydration

47 h

—CEMI52.5R

—=Bagasse

—Coconut
Hemp

—Qil palm

—8pruce

Water hyacinth
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5. Results - Part Il: Influence of cement hydration

5.3. Influence of fibres on cement hydration — difference between
small and biqg fibers

w/c=0.45
f/c=0.075
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5. Results - Part Il: Influence of cement hydration
5.3. Influence of fibres (size 210mm) on cement hydration
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6. Outlook

Natural fibres with pre-treatments
* What pre-treatment

* Mechanical properties

* Influence on cement hydration

Pre-treatment

 Hot and cold water
e Ca(OH),

e NaOH

» CaCl,

* Na,SIO,
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Thank you for your attention

Questions???
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