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Studies on the pH Value of Wood. I.
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On the pH Measurement of Wood.
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and total free acid content calculated as
acetic acid.

1. HINOKI 2. SUGI 3. AKAMATSU
4, KABA 5. KATSURA 4. KUSU
7. OHNARA 8. RED GUM 9. WHITE
GUM 10.RED LAUAN 11. WHITE

LAUAN
300
HINOK!
. KABA KATSURA
>
E200F =]
5
g
& Kusu
'.“_é‘
= 100
g
°
=%
0 | l
0 10 20

0.01N-Sodium hydroxide (ml.)

Fig. 2 The titration curves of HINOKI, SUGI,
KABA, KATSURA and KUSU.

tEZOLND, 1z, ThHOAREO pH I pH 5 &
hEEWL. UbL, &b d pH OENARH (74
ML, Ly RHA, 7HTIBIEFAFT) DFEE
gh#Tix Fig. 3 ICRUIZE 3K, AHMICEBLTV3
EEHBOYBSAPBEEINS, Lizh->T, ThboDi
SO EM I IN B +FERA TN EE
Abh3, i, EHBEREPLERTIAM FH5 7
By eI o) Tk Fig 4 iRLIZE ST, i
EHFUCENZEORDPEE SNz, TOFRRELT,



— 70 — BRERAEHARSE 5155 A—2 #E¥ (197)

_200F AKAMATSU
E REDGUM
~ OHNARA
(0]
Q
=]
g WHITE GUM
& 100 -
ke
s
|
3
(o]
Ay 0 | ! |
0 10 20 30

0.01N-Sodium hydroxide (ml.)

. 3. The titration curves of AKAMATSU,
OHNARA, RED GUM and WHITE GUM.

&3
0

200
REDLAVAI

WHITE LAUAN
100

Potential difference (mV.)

@)

10 20
0.01N-Sodium hydroxide (ml.)

Fig. 4. The titration curves of RED LAUAN
and WHITE LAUAN.

@)

KB RIT & BB DHER D BV ESHOREEH 2 DI
RIC X D RFEDOHEBENELONDH, BHLHLTEN,
¥, Thhr bR EEHRODETER 2B BEND
LELSD,

3. 2 BEAHMOEEIER

KD pH % 33 3 oI AME G OEEEH %2
B BEND B,

AIEL e B BAMOBEEM % Fig. 5ic, Fic58iC
AU AEOEEIER %2 Fig. SIKRLz. —ERE
BB BICHIE L - AT D pH O 8 fSh> 5t S Rl
WPBELNDG. L TAMOEEERIZER®D pH & ¥
BEEWDO pH OFE%R § > TEDT L ENTE 5. BEE
AOREIZARMINZ E A EWEEETH 212, FE pH
1007 v 3 VEMTEHBLL, B pH 10ici 0T, 2468F
f#EDZ OO FE pH & @ pH % 3B (H: pH
24,08k, M: pH 3#3.0~4.0, L : pH 3£3.00LF)

Equilibrium pH

Equilibrium pH

Equilibrinm pH

14
[~ HINOKI
- A
7=
— &
-
Q) 4 S T N O N N O
0 7 14
Original pH
14 B %
Sugl /
i //
B /} /
| ﬂ y
T . y
0 I I I T N S | I I
0 7 14
i Original pH
14
|~ AKAMATSU
i /7
L 4 /
— 2
7T 3
B a
0 I Y N | I |
0 n 14

Original pH



BHRIEE - EFERAR : KD oH BT BB 1) — 71

11
I~ KUSU
- 1/
m —
2 _ 3
£l a
= _
2
3 -
=) -
m
YA N N B B
0 7 14
Original pH
14
[ KONARA
- 1/
jan
= 7l
E land
2 ' 4
o
g L
o -
m
-
[ )74 L 11 | [
0 7 14
Original pH
14
|~ TEAK
- /
— A
B L 2
g -
27 3
2 — 4
-'_‘5 -
g
S -
N 2 D T O O O W
) 7 14

Original pH

Equilibrium pH

Equilibrium pH

Equilibrium pH

14
|~ RED LAUAN
-
’7 |—
}_
I~
0 A A IR R R R
0 7 14
Orginal pH
14
[~ WHITE LAUAN
= 1/
7 3
- &

0 I [N N O U A R N S
¢ 7 11
Original pH

14
|~ REDGUM
B A
7 3
L _ 4
0 (NN S N I N N O Y |
0 7 11

Original pH


sokyu

sokyu

sokyu


IS8 A—2 B (196)

— 72 — BIRERREMARSE
14
[~ WHITE §UM
o
(%)
g B A
27 >/
£ L !
2 4
m -—
30_1 T T T U T T N N M L
(6] 7 14

o Original pH
Fig. 5. The buffering action of various woods.
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Table 1. Relation between the buffering

action and pH value of wood.

Species S&gﬁiing pH value

SUGI L 6.4
KUSU M 5.7
WHITE LAUAN M 5.3
KONARA M 4.8
RED LAUAN H £.5
HINOKI H 5.4
TEAK H 5.0
AKAMATSU H 4.7
RED GUM H 4.5
WHITE GUM H 4.3
FILTER PAPER L 6.3

H : High buffering action
M : Medium buffering action
L : Low buffering action
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Table 2. Effect of the filtration on the
pH value of wood.
pH value
Species Before After
filtration filtration

HINOKI 5.0 5.4
SUGI 6.5 6.4
AKAMATSU 4.5 4.7
KUSU 5.7 5.7
KONARA 4.3 4.8
RED LAUAN 4.6 5.3
RED GUM 4.0 4.5
WHITE GUM 3.9 4.3
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Summary

It has been known that woods are usually acidic materials. This acidity relates closely
with some fundamental problems of the wood-based materials, for example corrosion of
metals, and discoloration, adhesive property, coating property with paints and rot property
of wood. Also this acidity has the important significance in the chemical treatment of wood.

In this paper, the measuremental methods of the pH value of wood were reported.

The wood flour (20—40 mesh) from heartwood of 3 species of softwood (HINOKI :
Chamaecyparis obtusa SIEB. et Zucc. , SUGI : Cryptomeria japonica D. DoN and AKAMATSU
: Pinus densiflora SIEB. et Zucc.) and 4 species of hardwood (KABA : Betula Maximowicz-
iana REGEL, KATSURA : Cercidiphyllum japonicum SIiEB. et Zucc. , OHNARA : Quercus
crispula BLUME and KUSU : Cinnamomum Camphora SIEB.) in Japan and 4 species of tropical
wood (RED LAUAN : Shorea negrosensis Foxw. , WHITE LAUAN : Pentacme contorta M.
et R. , RED GUM : Eucalyptus calophylla R. BR. and WHITE GUM : Eucalyptus gomphoceph—
ala DC.) were used as the samples for the pH measurement and the potentiometric titration.

The pH measurement was made on the filtrate and the suspension in water. In the
potentiometric titration, the filtrate was titrated with 0.01N-NaOH. The total free acid
content was calculated as acetic acid per 1 g. of dry wood flour.

In addition to these experiments, the buffering action of wood was estimated. The sample
was wood (about 4 grs.) of cross section of 0.3mm. thickness from heartwood of 3 species
of softwood (HINOKI, SUGI and AKAMATSU) and 2 species of hardwood (KUSU and
KONARA : Quercus serrata THUNB.) in Japan and 5 species of tropical wood (RED LAU-
AN, WHITE LAUAN, RED GUM, WHITE GUM and TEAK : Tectona grandis LINN.). The
reversed S-shape curve indicates the buffering action of wood.

The experimental results are as follows :
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(1) There was linear relation between the pH value of wood and its total free acid content
calculated as acetic acid. (Fig. 1)

(2) The pH value of the filtrate gave generally higher value than that of the suspension
in water. (Table 2)

(3) The buffering action of wood was higher with increasing time. (Fig.5) Also, the buffer-
ing action of wood tended to be higher as its pH value was lower. (Table 1)



