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Background

» Cellulose
Glucomannan

Lignin 1
Lignin 2
Xylan

S [_ PEHD i ook (Lawoko et al. Biomacromolecules 6(6) 3467-3473, 2005)

Secondary wall

S |:::r_'|l'rIF:|I'_II.!'II'_‘| riickdle lamells

(Sweet et al. Holzforschung 53 (1999) 311-317)
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Background

Molecular level depends on individual components of the cell wall
Cellulose greatest polymeric chain and higher DP
Lignin is a nature’s adhesive. Hydrophobic polymer.

Cellulose and lignin are the main structural wood components.
Hydrogen bonds are important for providing rigidity.

Hemicelluloses are a series of carbohydrate molecules with lower
DP than cellulose. They exhibit hydrogen bonding.

Early degradation of hemicelluloses affect the wood strength
(Curling at al., Forest Products Journal, Vol. 52, No 78, 2002)
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__Issues

Mechanical properties of OSB must be
maintained after hemicellulose extraction

The extraction process must minimize

degradation of both cellulose and lignin
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 Determine how specific variables Iin the
OSB strand extraction process (namely,
pH, temperature, time and strand

thickness) affect hemicellulose yields and
characteristics of cellulose and lignin in the

wood
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Experimental Procedures

Wood f

#* Red Maple tree (hardwood)

#* Stranding process at AEWC
Center

# Wood material air-dried
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l Water

Wood strands Modified ASE-100 Filtra@g
(Hemicellulose Extract)

l Solid Residue
(Extracted strands)

Temperature: 140 — 170°C
Time: 15 — 90 min
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Experimental Procedures

|eIdDeterm|nat|on

1A% (96) = solid residue (0.d.) after extractio
wood (0.d.) before extraction
S.C.;, * Total weight extract

i 100
wood (0.d.) before extraction

ie‘dlp (%) =
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Results

“ Mass Balance

“ OSB panels and physical/mechanical
properties
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Results: Water extraction yield

Water Extraction - Yield vs Temperature
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Results: Water extraction yield

* Proposed for Overend and Chornet, 1987)

(T[°C]-100"
47y

Ry =t1-exp

Where,
t: Time (minutes)

T. Temperature (°C)
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Results: Water extraction yield

Water Extraction - Yield vs Temperature
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Results: Water extraction yield

Severity Effect on pH Extraction

R? = 0.9857

Yield (from s.p.)

Yield (s.p., mg/g wood o0.d.)
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Lignin removed from wood

— & Precipitated Lignin (From Liquid)
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Results: Mass balance
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Carbohydrates Mass Balance - Liquid Phase
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Carbohydrates Mass Balance - Solid Phase
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Mass Balance Hemicelluloses
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Results: OSB Panels

Panel manufacturing was
done at AEWC Center
following internal procedures:

Weight: 1.28 kg
Adhesive: pDMI, 4% o.d.w.
Density: 38pcf, at 0% MC

+-08741.7/2006
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Results: OSB Panels
_Physical Properties

Tests were done following ASTM D 1037 specifications.

Moisture Content Behavior
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Thickness Swell Behavior
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Mechanical Properties

Load Factors

] = MOR (psi)
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Extraction with pure water
¢ Degradation of cellulose is not significant

Xylan contribute significantly more to the total
hemicellulose yield.

Continued hydrolysis of carbohydrates

Further research is necessary to understand changes
In physical and mechanical properties of OSB
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Results

Cellulose = [Glucan — Mannan/1.7]/(wood weight)

Hemicellulose |= Total Sugar/(wood weight) - Cellulose

Xylan = [Xylose*(132/150)+UA*0.6%(132/176)]
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»

Load (Stress)

»
e

Deflection (Strain)

MOR: Modulus of Rupture (Maximum Load)

MOE: Modulus of Elasticity
SPL: Stress at Proportional Limit
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