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Fine Structures of Some Major Softwoods and
Hardwoods by X-ray Diffraction Methods*

Won-Yong Lee**. Nam-Hun Kim*

ABSTRACT

Fine structures of some Korean woods were investigated by X-ray diffraction methods. Rela-
tive crystallinity measured by the Segal's method and by the area method was 53+6% and
43+8% in softwoods, and 54+5% and 45+5% in hardwoods, respectively. The crystallite di-
mension in width was 3.11+0.45nm in softwoods and 3.2210.25nm in hardwoods. In the longi-
tudinal direction, the dimension was 12.79+0.89nm in softwoods and 12.60%+0.72nm in
hardwoods. The d-spacings of (200) in equatorial and (004) in meridional layers were about 0.
397 nm and about 0.260 nm, respectively. As a result, relative crystallinity, crystallite
dimensions and d-spacings of (200) did not show any differences between the softwoods and
hardwoods. The ratio of integrated intensities of (002) and (004), however, showed some
differences between the softwoods and hardwoods, Namely, it was (.101£0.027 in softwoods
and 0.138+0.037 in hardwoods. :
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Fig. 1. An equatorial x-ray diffrctogram of
wood for calculating relative crystal-
linity by Segal's method.

Iz00 : The maximum intensity of (200)
lattice diffraction,

lam : The intensity from amorphous
background scatter,
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Fig.2. An equatorial x-ray diffractogram of
wood for calculating reative crystal-
linity by area method.
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Table 2. Relative crystallinity of some Korean woods.

Relative crystallinity(%) . Relative crystallinity(%)
Gymnosperms Segal's method Area method Angiosperms Segal’'s method Area method
P. koraiensis 59 50 Q. acutissima 64 53
P. densiflora 48 36 C. crenata 50 38
L. kaempferi | 46 Z. serrata 50 43
A. holophylla 62 54 B. platyphylla 55 48
G. biloba 45 32 F. rhynchophyllus 52 43
Range 45—62 32-54 50—64 38-53
Mean 53+ 6 43+ 8 54+ 5 45+ 5
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Table 3. Crystallite dimensions of some Korean woods,

Crystallite dimensions{nm)

Crystallite dimensions(nm})

Gymnosperms Width Length Angiosperms Width Length
P. koraiensis 3.02 13.88 Q. acutissima 3.51 12.85
P. densiflora 2.53 12.07 C. crenata 2.91 12.07
L. kaempferi 3.18 12.04 Z. serrata 3.44 12.07
A. holophylla 3.90 13.88 B. platyphylla 3.30 12.10
G. biloba 2.92 12.06 F. rhynchophyllus 2.96 13.90
Range 2.53—3.90 12.04—13.88 2.91—-3.51 12.07-13.90
Mean 3.11+0.45 12.79+0.89 3.22+0.25 12.60+0.72
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Table 4. Observed d-spacings of some Korean woods.

d-spacings (nm)

(Gymnosperms

d-spacings {nm)

Angiosperms

(200) (004) (200) (004)
P. koraiensis 0.396 0.260 Q. acutissima 0.395 0.260
P. densiflora 0.396 0.260 C. crenata 0.402 0.260
L. kaempferi 0.400 0.261 Z. serrata 0.394 0.260
A. holophylla 0.394 0.260 B. platyphylia 0.397 0.259
G. biloba 0.395 0.260 F. rhynchophyllus 0.400 0.260
Range 0.394—0.400  0.260—0.261 0.394—0.402  0.259—0.260
Mean 0.396 £0.002 0.260 0.398+0.003 0.260
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Table 5. Integrated intensity ratios of some Korean woods,

Gymnosperms Toe/ Tou Angiosperms Tooz/ oo
P. koraiensis 0.113 Q. acutissima 0.118

P. densiflora 0.110 C. crenata 0.189

L. kaempferi 0.138 Z. serrata 0.082

A. holophylla 0.054 B. platyphylla 0.136
G.-biloba 0.102 F. rhynchophyllus 0.166
Range 0.054—0.138 0.082—0.189
Mean 0.101+£0.027 0.138+0.037
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