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X-Ray Diffraction Study on the Cellulose Structures in Wood Cell Wall'®
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ABSTRACT

Lignin in wood cell walls influenced the transformation of the cellulose crvstal structure
during mercerization. Samples of sound and decayed woods by white rot fungus of Quercus
mongolica were treated with 20% aquous NaOH solulion, followed by washing and drying, and
delignified. The effect of delignification on celluiose structure was investipated by a series of
an X-ray diffraction analysis and ultraviolet{UV) microscopy. Delignification of alkali-treated
woods did not influence thewr cellulose crystal structures. It may be concluded that lignin
prevents the swelling of wood cellulose during mercerization and restrain the intermingling of
cellulose chains.

Kev words © cellulose I, cellulose 1T, delignification, lignin, mercerization, X-ray diffraction,
UV -microscopy
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Fig. 1. X-ray diffraction diagrams of the sapwood mercerized for 10 days(A) and the sapwood
delignificated after 10-day mercerization (B) of Quercus mongolica. Fiber axis is vertical.

Fig. 2. X-ray diffraction diagrams of G@Quercus mongofica woods attacked by white rot
fungus (Cortinelius ecodes) for 5 years. Sapwood(A) and heartwood (B) delignificated after 5-day
mercerization,
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Fig. 3. X-ray diffraction diagrams of Quercus mongolicm woods attacked by white rot
fungus (Cortinellus edodes) for 5 vears. Sapwood(A) and heartwood (B) delignificated after 10-day

mercerization,

2
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Fig. 4. Equatorial intensity profiles of Quercus mongolica woods

fungus{Cortinellus edodes) for 5 years.

Notes ©  (A) Delignificated sapwood after 5-day mercerization.
{B) Delignificated sapwood after 10-day mercerization.
{C) Delignificated heartwood after 5-day mercerization.
{D} Delignificated heartwood after 10-day mercerization.

aftacked by white 1ot
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Fig. 5. X-ray diffraction diagrams of Quercus mongolica woods attacked by white rot
fungus { Cortinellus edodes) for 8 years. Sapwood(A) and heartwood(B) delignificated after b-day
metrcerization.

)

Fig. 6. X-ray diffraction diagrams of @Quercus mongolica woods attacked by white rot
fungus { Cortinellus edodes) for 8 vears, Sapwood(A) and heartwood (B) delignificated after 10-day
mercerization,
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mongolica woods  allacked by white rot

Fig. 7. Equatorial intensity profiles of @Quercus

fungus(Cortinellus edodes) for 8 years.

Notes . (A) Delignificated sapwood after 5-day mercerization,
(B) Delignificated sapwood after 10-day mercerization.
(C} Delignificated heartwood after 5-day mercerization.
(D) Delignificated heartwood after 10-day mercerization.

Fig. 8. Ultra-violet micrographs at 280nm of Quercus mogolica in transverse section.
Sound wood m A and decayed wood by white rot fungus in B.
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