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1. Wood structure and scattering

2. In situ SANS drying of wood
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Wood nanostructure and its role

A Hierarchical natural material

Cellulose microfibril
(semi-crystalline,
thickness 2-3 nm)

B

Water Cellulose molecule

Hemicelluloses
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A Material properties closely o
related to cell wall structure

Macrofibril
(microfibril bundle) 10°m 1019 m
108 m

\3
v
\1

A New applications utilize the
nanoscale building blocks of
wood cell walls

A Water interactions important 107m

10 m
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Wood(-based) samples for scattering

A Hierarchical multicomponent systems Representative average in a single

A Anisotropic, low degree of order exposure, non-destructive sample

. t-
A Structural heterogeneity preparation

A Sensitivity to environment (e.g. humidity)
Opportunities for in situ experiments
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Small-angle scattering

Wo0odSAS model
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SANS: Microfibril bundles
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Penttila et al. (2019), J. Appl. Crystallogr., 52:369
Model available at http://marketplace.sasview.org/

I(q) (arb. u.)

analysis of wood

Equatorial, anisotropic SANS intensity of
pine wood in D,O
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Microfibrils according to WoodSAS

A Diameter of microfibrils:

2.0 nm (D,0), 2.3 nm (H,0O) based on SANS
2.5 nm based on SAXS 2.0 nm

A Microfibril packing distance:

‘ Water
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18-chain cellulose crystal

Cellulose
microfibril

Wet: 314 nm Dry: 21 3 nm
Other references:
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4 gﬁg;’n‘::;fi:;“e’"'ca' Penttil4 et al. (2020), Cellulose, 27:71-87 Fernandes et al. (2011), PNAS, 108:E1195-E1203
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Microfibril bundles in WoodSAS model

A Diameter of microfibril bundles

I(q) =Al.y(q,R,AR,a,Aq) HBe 02004 g

Microfibrils Microfibril bundles
(hexagonally packed cylinders) (SANS)

Bundle diameter i

(assuming Guinier law and circular cross-section)

A Variation with species and moisture
Wet softwoods 161 19 nm
Wet hardwoods 111 14 nm
Smaller (81 12 nm) in dry softwood
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Equatorial, anisotropic intensity (cm™)

Pine wood in D,O
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SANS measurement of drying wood

A Time-resolved SANS experiment of D,O-
saturated wood drying in the neutron beam

A Data collected at sample-to-detector distance
1.5 m with time resolution down to 5 min
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T =24°C,

N 178 RH = 26% "
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