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Summary

In this paper, it has been attempted to apply a scanning electron microscope to an

investigation of the structure of the interface between wood and polymer.

Hinoki

sapwood-PMMA (methyl methacrylate polymer) composites were split along a radial line
and the radial surfaces fractured were coated with carbon and gold under high vacuum

prior to examination.

In addition, the radial surfaces were also examined using

transmission electron microscope by means of direct carbon replica technique.
It was found that the scanning electron microscope becomes a useful method of

examining the existence of polymer in wood, its distribution and form.

One of the
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most important informations obtained is that polymer was clearly observed in the
intercellular space of the ray ; and it is considered that the polymer filled in the lumen
of tracheid or ray parenchyma cell has generally not much adhesion to the inner surface
of the cell wall, and therefore the polymer is easy to peel off from the latter by frac-
ture ; the polymer surface coating on the cell lumen or forming meniscus is very smooth
but the fractured polymer has a coarse surface ; the existence and form of polymer in
the pit and so forth are shown. A direct carbon replica provides more detailed
examination but its preparation was very difficult.

Explanation of photographs (1—21)

Photo. 1 In the case of samples with high polymer content, the fracture surfaces show in general
that the distinction between polymer and wood substance is not clear. Sy fibrils, pits
and fragments of polymer are merely recognized (sample I¥).

Photos. 2 & 3 The fibrillar istructure of S; or Sy can be seen. Note the fracture of polymer
filling in bordered pits and their coarse surfaces (sample I).

Photo. 4 A direct carbon replica of a bordered pit, showing a coarse fractured surface of polymer
as shown in photos. 2 & 3 (sample I).

Photo. 5 Other wall layers besides S; can be seen. Note that the polymer filling in a cell
lumen is exposed to the surface by the rupture of the cell wall (sample II).

Photo. 6 A detail of photo. 5. It is recognizable that the polymer filling in the cell lumen was
fractured and peeled off from the warty layer, showing a poor adhesion to wood substance.

Photo. 7 A detail of photo. 5, showing a coarse fractured surface of polymer in a bordered pit
and the fibrillar orientation of S; and Sp around the pit.

Photo. 8 A typical bordered pit of earlywood tracheid in non-impregnated area as seen from the
vicinity of the intercellular layer (sample IV).

Photos. 9 & 10 The polymer filling in the bordered pit was fractured on the pit membrane and
the fibrillar structure of margo can be recognized, showing a poor adhesion between
polymer and fibrils (photo. 9 ; sample II, photo. 10 ; sample III).

Photos. 11—15 Direct carbon replicas of the areas of bodered pits in tracheids (sample III).

Photo. 11 Polymer coating on the pit membrane.

Photo. 12 Polymer coating on the warty layer of outer surface of the pit border.

Photo. 13 A front view of a pit aperture as seen from the cell lumen, showing polymer filling
in the pit.

Photo. 14 Polymer coating on the cell lumen, showing a round shaped rising on the area of a pit.

Photo. 15 Thin coating on a part of the lumen. On the other part of the same lumen, the warty
layer is entirely concealed by coating. In photos. 11—15, the coating surfaces of
polymer are very smooth.

Photo. 16 A transverse section of a ray, showing two fractured surfaces of polymer filling in
ray parenchyma cells, a coating and a meniscus of polymer. It is very noticeable that
the polymer exists in four intercellular spaces (sample IV),

Photo. 17 A detail of photo. 16.

Photo. 18 Polymer coating on the lumen of ray parenchyma cells (sample III).

Photo. 19 The polymer filling in three ray cells is exposed by the rupture of the cell wall and
its surface is smooth. In the center cell, a meniscus can be seen (sample II).

Photo. 20 The polymer filling in a ray cell was fractured and peeled off from the inner surface
of the cell wall as shown in photo. 6. The fractured surface is also coarse (sample II).

Photo. 21 Trumpet-shaped polymer attaches to a pit aperture, apparenly showing that the
monomer flows through a half bordered pit from a tracheid to a ray cell (sample II).

*Sample I: longitudinally impregnated with non-solvent system (MMA 100%,), containg
1282, polymer content.

Sample Il : longitudinally impregnated with dioxane system (MMA : dioxane = 75 : 25),
containing 146% p. c.

Sample III : longitudinally impregnated with methanol system (MMA : methanol = 50
: 50), containing 479 p. c.

Sample IV : tangentially impregnated with methanol system (MMA : methanol =50 : 50),
containing 7% p. c.
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