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SHIGEKI YATA and JUNSUKE MUKUDAI: Electron microscopical
studies on the porous structure of wood cell walls |
The difference in porous structure of various
layers of the cell wall
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Fig. 1. Particle size distribution curves of each layer of the cell wall from a sample treated with

ageous solution of silver nitrate and then dried at different temperature.

F. D: The

sample freeze.dried at—85°C. D. D.: The sample dried in desiccator containing silica gel

at room temperature.
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Fig. 2. Particle size distribution curves of the
whole cell wall from a sample treated
with ageous solution of silver nitrate
and then dried at different tempera-
ture. (The ratio of cress sectional area
of each layer in cell wall; I+P: S;:
S,: Se=1:1:7:1. D: Average
diameter of particles.
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Summary

As a part of electron microscopical investigations
of the porous structure of wood cell wall, small
blocks (1 ¢ty X1(ry X5(1,mm) of water saturated
wood of Hinoki (Chamaecyparis obtusa Endl)
were immersed in ageous solution of silver nitrate
at different concentration for three days and then
dried at different temperature. Cross sections of
the specimens were examined by electron microscope
and measured the diameter of deposited particles
of silver and its number in definite area of each

layer (I+P, S;, S,, S;) of the cell wall,

The results obtained are as follows.

1) As the concentration of the silver nitrate
solutions and the drying temperature were altered,
particle size and its distribution range were changed
(Maximum: 15—200A, Minimum: 15—90A).
However the most common particle size, namely
the peak value of distribution curves, was unchan.
geable in every case and the value was 40—45A
(Fig. 1. and Fig. 2.).

2) On the difference of average particle size
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among each layer of the wall, I+P layer was 30
— 609 larger than the layers of secondary wall
The difference of the size in each layer of second-
ary wall was slight. (Fig. 1.)

3) On the difference of particle number per unit
area among each layer of the wall, S, layer had
the most particles and the the value was 1.3—1.8

times as many as S, layer.
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4) On the differnce of particle volume per unit
wall volume among each layer of the wall, the
particle volume of I+P layer was greatest and the
Next
to the I+P layer, the particle volume of 8, layer

value was 2--3 times as much as S, layer.

was 1.2—2.0 times as much as S, layer. (Fig.
1.).

Explanation of plates

(Except for plate III-9, all other

electron-micrographs of cross section of tracheids in

plates are

Chamaecyparis obtusa Endl.)
Plate 1

1: The measurement limits of each layer in the
cell wall.

2: A example of double cell wall from a sample
treated with 309 aqeous solution of silver
nitrate and then dried at 105°C.

3: High magnified cross section of the cell wall
from a sample treated with 309 aq. solution
of silver nitrate and then f{freeze.dried at
—85°C.

4 : High magnified cross section of the cell wall
from a sample treated with 309 aq. solution
of silver nitrate and then dried in a desiccator
containing silica gel at room temperature.

Plate II

5: High magnified cross section of the cell wall
from a sample treated with 309 aq. solution
of silver nitrate and then dried at 105°C.

6 : High magnified cross section of the cell wall
from a sample treated with saturated aq.
solution of silver nitrate and then freeze-dried
at —85°C,

7: High magnified cross section of the cell wall
from a sample treated with saturated ag.
solution of silver nitrate and then dried in a
desiccator containing silica gel at room

temperature.

8 : High magnified cross section of the cell wall
from a sample treated with saturated aq.
solution of silver nitrate and then oven.dried
at 105°C.

Plate 11
9: A image of the crystal lattice of B-form

phthalocyanine-copper (001; 12. 6A). Direct
magnification ; 100, 000. Final magnification ;
900, 000.

magnification.

It was used for the check of the
10: A cross section from a sample treated with
30% aq.
reduced by hydrazine hydrate.

solution of silver nitrate and then

11: A cross section from a sample treated with

309 agq. solution of silver nitrate and then

washed by water. In this stage the most of
particles are lost by washing.

12: The same sample as shown in plate I-2.

After sectioning, the sections were washed

by 109 aq. solution of sodium thiosulfate.
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