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Studies on the pH Value of Wood. III
e
On the pH Values of Various Woods and the Staining.
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Fig. 1. The distribution ratio of wood showed by
the range of 1 pH unit.
1 : Tropical wood, 2 : Japanese wood,
3 : Other wood and wood-based materials



HIRIEE - EFESAR - RS0 pH ICBIT A5 (3

— 8] —

U, 82.7% Td 5. Fiz, BEERMIEGEERM X
h & PHIZW L 5B HERIAHEL TS, DR
HeE LT, BHEEAMIIBEESNEAER I %

{EFINTVS, 35K, WD 30T ARE
TOKEIC L Y IKDEPEESNE D THBEEL
3.

HIFE L 72 pH 2RBRIC/ER U, BAEARMIE Table
11z, #EEEARMIZ Table 21T, ¥ 5ICZOMOKM
75 b NTREREHE Table 31T/ Uz,

3. 1. 1 BEEARHCDOOTORS

FERINC, HAREAMZRINCHETL28D L
5Th3, =VFHITr ¥ *E2RNTIZE A EPEIGE
WpH (pHE.6~7.1) %RL, 7rETRTFERK
WIZH VR (VT a2 BXUY 4 BIXAERER
MD > 5 THE b EWPHOHFICATH LU TS, (pH4E.6
~4.9) = URTIRYBB LT IBR2RNT, D, 8
e b pHL.~N.OTHHT B, Eiz, ¥ 3 FFHAG,
e pHE.9~6.41T, 73 7 FRTIEANY 7 F OO
) BIXOL s Hox (D) %2kBE pH5.1~5.9ic5
T BEAYHS. UL, 4 N58 Tk pH O376H
AMENE D TH B, 28, TOMORTIZAEARMH
Dz {BEFT &I,

SO XT, BAEARM%Z 1oH BATEINCHET S L
OEDL>THA.
pH4. 1 ~5.0ILBHT AR :

HoE (pH4.6~4.9, 121202 T v 2ERL)

pH5.1~4.01L 7T B8 ¢

23IE, vVE (TH=UOHERL), B (&
FHRDERL), YU IB (VI UF T I RERL)
pH 4. 1~7.0iIt3 3 )& :

PRV B (b3 Y 202K, =vE JiL
=vib#iE pH7.1)

BAEAMICBNT, REN pH 2RIBEIE N VE
T, BbEOPH 2RTBIE-VETH 5.

3. 1. 2 BEFEARMCOOTORE

—DDFHCHEET 3 RKMP—BLr VG & 2 KRV
T, BUEEARM 2RI OWTHET LI,

Mg pH &I T 3RHE7 v = » BT
Ho>T, L4747 "—% (pHE.5) BERNT,
PH 4.4~4.2 123 H LTS, Eiz, 7 2K FETIR
Fic pH5.0~6.0fHEICATHET 2EASH 5. UL,
AT5IUBIUTA by FxTUvFidThTh pH3.9
BXR3./ThbY, 74 oBLOH F—nid pHA,
FlokvA b2 FIE pHA 3 BRUIZ, < 2FHE >

vz (pH4.5) %A T pH 5.4~5.81c, 7HxF
Tix pH4.9~5.51c, Ft127#5 VETIZ pHb5.4~5.9
WA AE@ D 505, TOMORITII—EBER» /S
W,
FBANCEEEARM D pH 253 5L, 7=V 7
>S5 BTIZ pH4.9~5.21c, v 2 L 7B TIZEIT pH5.0
~6.01C, 2—HIVEBTRIVATA TR~ 22BN
TpH4.3~4.9iT, F1:7 v +ETIE pH 4.9~5.51c 5

Sr
7._.
61 J ]

g

T; T T

| N
DMLO DMLO DMLO

Staining

—
8]
(93]

Fig. 2. Relation between the pH value of Japanese
wood and its staining with iron on three
difference section.

1 : Cross section, 2 : Radial section,

3 : Tangential section

D : Dark staining, M : Medium staining,
L : Light staining, O : Negligible

staining
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Fig. 3. Relation between the pH valus of tropical
wood and its staining with iron on three
difference section.

1 : Cross section, 2 : Radial section,

3 : Tangential section

D : Dark staining, M : Medium staining,

L : Light staining, O : Negligible
staining



Table 1.

The pH value of Japanese wood and its staining with ferric chloride.

»»»»»» Staining

Common name Family Genus Botanical name pH value ‘ SX R Sx T Sx
MOMI Pinaceae Abies A. firma S. et Z. (H) 5.1 M L L
TODOMATSU A. Mayriana MIYABE et KUDO (H) 5.8 — — —
HINOKI Chamaecyparis C. obtusa S. et 7. (H) 5.4 M L L
‘ (S) 5.8 — — —
KOYOZAN Cunninghamia C. lanceolata HOOK, (H) 5.9 M L L
SUGI Cryptomeria C. japonica D. DON, (H) 6.1 M M L
(S) 6.1 M M L
AKAEZO Picea P. Glehnii MAST. (H) 6.5 — — —
(S) 5.8 — — —
AKAMATSU Pinus P. densiflora S. et Z. (H) 4.7 M M L
(S) 5.0 — — —
KUROMATSU P. Thunbergii PARL, (H) 5.6 L L L
HIMEKOMATSU P. pravifilora S. et Z. (H) 5.3 M L L
KOYAMAKI Sciadopitys S. wverticillata S. et Z. (8) 5.6 M L L
ASUNARO Thujopsis T. dolabrata S. et Z. (H) 6.1 D M M
TSUGA Tsuga T. Sieboldii CARR, (H) 6.1 M L L
ITAYAKAEDE | Aceraceae Acer A. mono MAXIM. var. eupictum NAKAI (H) 4.7 - - -
(8) 6.2 M L L
MOCHINOKI Aquifoliaceae | Ilex I integra THUNB. (S) 5.6 M M M
KOSHIABURA Araliaceae Acanthopanax A. sciadophylloides FRANCH. et SAV. (H) 6.4 — — —
(S) 5.9 — — —
SEN Kalopanazx K. pictum NAKAI var. typicum NAKAI (H) 5.9 L (6] (0]
(S) 6.3 — — —
HAN Betulaceae Alnus A. japonica S. et Z. var. genuina CALL. (H) 6.4 - - —
(S) 5.6 —_ —_ —_
MAKABA Betula B. Mazimowiczii REGEL (H) 5.9 M L L
(S) 5.6 M L L
DAKEKANBA B. Ermanii CHAM. var. communis KOIDZ. (H) 6.2 — — —
(S) 5.6 — — —
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so% Staining™ ¥
Common name Family Genus Botanical name pH value = 3% =
C. S~ R. S~ T. 8.
MIZUME Betulaceae Betula B. carpinifolia S. et Z. (H) 5.5 M L L
SHIRAKABA B. Tauschii KOIDZ. (H) 5.1 — e —
(S) 5.8 — — —
SHIDE Carpinus C. carpinoides MAKINO (H) 5.4 M L L
CHISYANOKI Borraginaceael Ehretia E. thyrsiflora NAKAI (H) 6.3 — — —
SANGOJU Caprifoliaceaei Viburnum V. awabucki K. KOCH (S) 5.6 M L L
TSURIBANA Celastraceae Evonymus E. oxyphyllus MIQ. (H) 5.9 — — —
(S) 6.6 — — —
KATSURA Cercidiphyll- | Cercidiphyllum C. japonicum S. et Z. (H) 5.1 D L L
aceae
(S) 5.8 — — —
MIZUKI Cornaceae Cornus C. controversa HEMSL. (H) 6.5 M L L
(8) 6.7 — — —
YAMAGAKI Ebenaceae Diospyros D. KAKI THUNB. var. silvestris MAKINO (H) 5.6 D L L
KANKONOKI Euphorbiaceae| Glochidion G. obovatum S. et Z. (H) 6.4 — — —
(S) 5.6 M L L
NANKINHAZE Sapium S. sebiferum ROXB. (S) 5.1 M M L
BUNA Fagaceae Fagus F. crenata BLUME (H) 6.0 L L L
(S) 6.0 — — —
ABEMAKI Quercus Q. variabilis BLUME (H) 4.9 M M M
MIZUNARA Q. crispula BLUME (H) 4.7 D D M
KASHIWA Q. dentata THUNB. (H) 4.6 D D D
KONARA Q. serrata THUNB. (H) 4.8 D D M
SHIRAK ASHI Q. myrsinaefolia BLUME (H) 5.5 M M L
SHII Shiia S. Sieboldi MAKINO (H) 4.9 — — —
(S) 5.2 — — —
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Table 2. The pH value of tropical wood and its staining with ferric chloride.

ot
S

. Staining™
Common name Family Genus pH value B3 B %
C. SR. ST, 8*
TERENTANG Anacardiaceae Campnosperma 5.4 — — _—
PULAI Apocynaceae Alstonia 6.5 L (6] (@]
JELUTONG Dyera 4.0 — — —
AGATHIS Araucariaceae Agathis 6.0 D L M
BALSA Bombacaceae Ochroma 6.5 L (0] O
MERSAWA Dipterocarpaceae Anisoptera 4.9 — — —
SPINARL 5.2 L L (0]
KERUING Dipterocarpus 4.1 — — —
APITONG 5.5 (6] 0] O
KAPUR Dryobalanops 4.1 — — —
MERAWAN Hopea 3.9 — —_ —
WHITE LAUAN Pentacme 5.5 L O (@]
BALAU Shorea 5.9 — — —
DARK RED MERANTI 5.1 — —
GAGLL 6.1 L L L
LIGHT RED MERANTI 3.7 — — —
MANGGASINORO 5.0 L O O
RANBOW 5.5 M M L
RED LAUAN 5.3 L (6] O
SELANGAN BATU 5.9 L (0] (0]
SELANGAN BATU MERAH 5.8 L O O
WHITE MERANTI 4.3 — —_ —
YELLOW MERANTI 4.9 —_ — —
ZEBRA WOOD Ebenaceae Diospyros 6.1 M L (@)
RAMIN Gonystylaceae Gonystylus 6.4 —_ —_ —
BINTANGUR Guttiferae Calophyllum 6.2 — _ —
GERONGGANG Cratoxylon 4.4 — — —
WALNUT Juglandaceae Juglans 4.8 D M M




Staining %%

Common name Family Genus Botanical name pH valli‘fe:& F %
C. S. R. S. T. S
ONIGURUMI Juglandaceae Juglans J. Sieboldiana MAXIM. (H) 5.1 — — —
YAMAGURUMI Platycarya P. sirobilaceae S. et Z. (H) 6.7 — — —
KUSU Lauraceae Cinnamomum C. Camphora S. (H) 5.7 M L L
HOONOKI Magnoliaceae | Magnolia M. obovata THUNB. (S) 5.5 M L L
AKOU Moraceae Ficus F. Wightiana WALL. (H) 5.1 M M L
(S) 5.9 — — —
TONERIKO Oleaceae Frazinus F. japonica BLUME (H) 5.4 L L L
YACHIDAMO F. excelsissima KOIDZ. (H) 6.4 L (6] (0]
(S) 6.6 — — —
AZUKINASHI Rosaceae Micromeles M. alnifolia KOEHNE (H) 6.7 — —_
(S) 5.9 — — —
RINBOKU Prunus P. spinulosa S. et Z. (8) 5.1 — — —
SOMEIYOSHINO P. yedoensis MATSUM. (H) 5.5 L L L
(S) 5.9 — — —
SHURIZAKURA P. Ssiori FR. SCHM. (H) 6.0 — — —
(S) 6.5 — — —
NANAKAMADO Sorbus S. commizta HEDL. (S) 6.3 — — —
KIHADA Rutaceae Phellodendron P. amurense LUPR. (H) 6.5 — — —
(S) 6.5 — - —
TSUBAKI Theaceae Camellia C. japonica L. var. hortensis MAKINO (S) 5.4 M L L
SHINA Tiliaceae Tilia T. japonica Simk. (H) 5.4 M M L
(S) 5.8 M L L
MUKUNOKI Ulmaceae Aphananthe A. aspera PLANCH (S) 7.0 M L L
NIRE Ulmus U. davidiana PLANCH. var. japonica NAKAI (H) 7.1 L 0 0
(S) 6.6 — — —_
KEYAKI Zelkowa Z. serrata MAKINO (H) 5.5 L L L

#  C.S.: Cross section, R. S. :

Radial section, T. S. : Tangential section

(H) : Heartwood, (S) : Sapwood

#idk D ¢ Dark staining, M : Medium staining, L : Light staining, O : Negligible staining
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Staining

Common name Family Genus pH value |——gr————
C. S"IR.S."T. s’
ROSE WOOD Leguminosae Dalbergia 5.4 L (@) (@)
MERBAU Intsia 5.5 — — —
KEMPAS Koompassia 4.5 — — —
SEPETIR Sindora 5.8 — —
PENERAHAN Myristicaceae Myristica 6.4 — — —
GREY IRONBARK Myrtaceae Eucalyptus 6.5 L (o] (o]
RED FORESTGUM 4.5 M L L
SPOTTED GUM 4.9 M L L
TALLOW WOOD 4.6 M M L
WHITE GUM 4.3 M L L
WHITE MAHOGANY 4.4 M L L
PUNAH Ochnaceae Tetramerista 7.1 — — —
BERUMBUNG Rubiaceae Adina 5.5 M L L
KWAO 4.9 —_ — —
MAKORE Sapotaceae Mimusops 5.9 M L L
NYATOH Palaquium 5.4 — — —
MENGKULANG Sterculiaceae Tarrietia 5.3 — — —
TEAK Verbenaceae Tectona 5.0 D M M
MONKEY POD Leguminosae Samanea 5.9 D M M
MANSONIA — Mansonia 5.6 M L (@)
IROKO — Chlorophora 6.4 L L L
LEOUE — — 5.0 D M L
HAWAIIAN CORE — — 5.6 D D M
CHANTAPIAN — — 6.0 L L (6]
RUR — — 6.1 M L L
SBSENDOK — — 5.6 — — —
# C. S. : Cross section, R. S. : Radial section, T. S. : Tangential section

#%D : Dark staining, M : Medium staining, L : Light staining, O : Negligible staining
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The pH value of wood and its staining with ferric chloride. (Miscellaneous)

Table 3.

Planmomn|(olAlala o
&
¥ |— .
& bk
" [0 v
=2 IR IS (S (S [ DG [ Y I S Y = i e e @)
e |~
g
& _
%
PilsSSannlals|=R o}
o
i, [evocale|n|s|vee -
B O W00 |6 [ |W | S W LW
< —~ N —~ |
> v T n jusil e}
m ~ ~— ~ |
[=1
m
wn
g
[«
-
[} Q
E o
< -
=1 5]
e =z Z
L |lgg8zg |.|=E
§ |258°2 |E|g|&
S |22a % 25| &
2 2 8 -3 Ay
=NS8R - N
IS [S]3¢
) < ~ =
S 88 |[8|TE
A AL S T A |
=)
]
” p:
g g g =
& AR g
Q S S| 8| 3
] S S| 3.8 Q
[ S TR | 3
N 5
3
3
s 4 S
z 0, Zlels|B 3
§ |5 T1E|s |8 53R
[ Q gl 8lg|mAaA
g 2| 55|
Q
& 2|52 |cg@i
zZ &=
—s1—8 < ==
) SemQ
m < O Hn e Q
[ Zmnﬁ S SRR
g @&z < S A 9
g |g~a g " 8e =
fe 3 a8 T
§ d3° |z|f|l<|<3 ©
E g2 E2 [(ElB|S|za g
g |B¥Z0C M
) Eg—’imz S5lals|3~ =
o = < @ =o€ <S <
=W T |e|lo|AID M

: Tangential section

: Radial section, T. S.

: Sapwood
¢ D : Dark Staining, M : Medium staining, L : Light staining, O : Negligible staining

: Cross section, R. S.
: Heartwood, (S)

Cs.

(H)




BRBRAEIIRRE B985 A—2 B (1967)

BIBADULTNBEEL BNB M, RTVFHPKREL
(EHERZEN£0.71~+0.43), HcROB L IKEE
ICBNWTHIETHWD, L2 - T, FROEBEBIIEEL
TARHMDOPHIC L - TEDLT T EMNTE D, MHORT
—Tc e A, SRR EED ZNIRIET AMEDS
BF—SBHBLTHAIEELLNG.
BARERMTINT, B BRBEVSKED - 12EIX
HUBThHotz, &I, hv v TRIWEE b EHE
%éﬂ,ﬁ%EEﬁDT&ot.%ﬁﬁﬁﬁﬁu,i;
7 ) EHSHENENCHER S 9. SANDERMANN 5 IT
$BE, B—ar = BRIIRESPH 2HEET S E
ﬁ%bfw%.ﬁy:y%tﬁﬁmﬁwﬁmﬁﬁﬁﬁb
3.

4 8 b D K

HAES X OB EAMSEO pH % 120 FllEL, &
BINT pH Y 2 P 2YERUTZ. Fiz, H{bE 28kick 3
KA DEBEREOBREIC DN TAMO pH & DBS#E % HiEf
viz.

13 &AL ORMIZFEHEEESICIHL, &< pH 5.0
~6.0DHFICE S L AT, 52.7%% Uiz,
(Fig. 1)

BAEAMT, FHENDPH 253 3KHIE 7+ H
VEThYH, FIMICELEOPH 2FT 5 AKMiz=1
TH%. (Table 1) BEERMTIZ, 2—»VEDV
BRE pHEIEIC AT 2EABH D, o7 257

FRTIZEE UTPHB.0~6.0Ik3 LT 5%, (Tab-
le 2)
F—AFCET 2 3 EOHBROBEIRARAD, fEEL
SO EBEDIERICHS U, Thid AP ORREBEIC
BHETHEOTHSH. AAESL ICEEERM OB
EEZDAMO pH 285 UizfEE, BAERITEN
TRAM D pH H35F 755 L BREIE—BITHFED LIz,
Tiebb, KO pH BERORFLU TR HELS
A3, (Fig. 2) Ud L, BHEEARMTE~NIVF
»d b C OEEADS BPRETI. (Fig. 3) BAREARMT
BiERINAMIN VBT, ECHy 73 EE
LyEbEREnI.

BH#IC, TOWIEACRERIERARICL DB G-
2. CLREHDERZET 5.

2 £ X

1. REREESE - AEFESAK ¢ BAREAEIIS (A) : 68—
74, 1967

2. HEEMES - AFEALK ¢ BRERATERIS (A) 75—
79, 1967

3. GRAY V. R. : Reserch Report C/RR/1, 1940,
The Timber Development Ass. LTD., London

4. SANDERM..NN W. and LUETHGENS M. : Holz
als Roh= u. Werks. 11 : 435, 1953

5. EEE  RNEEI0 ¢ 2229, 1964

Summary

There were measured the pH values of 120 species of Japanese wood, tropical wood and
wood-based materials (laminated wood of Birch and hardboard) and others by using the
filtrate which was obtained from the mixture of 3 grs. of wood flour (air-dried condition)
and 50 grs. of distilled water, with a pH meter with glass and calomel electrodes.

The list for these pH values were made on the basis of family and genus. (Tables 1, 2
and 3) Greater parts of the examined wood showed weak acidity as clear from the list.
Particulary, wood showing from pH 5.0 to 6.0 accounted for 52.7 9% of all measured
wood. (Fig. 1)

In Japanese wood, relatively low pH value was observed in Quercus (pH 4.6-4.9), and
Ulmus gave the highest pH value (pH 7.0). (Table 1) Eucalyptus of tropical wood showed
relatively low pH value (pH 4.3-4.9). The pH value of Dipterocarpaceae such as Apitong,
Red lauan, White lauan and Meranti, was distributed mainly in the range of 5.0 and 6.0.
(Table.2) .

In addition, the relation between the pH value of wood and its staining with ferric
chloride on cross, radial and tangential sections was investigated. The staining with ferric
chloride decreased in cross, radial and tangential section in this order. (Tables 1, 2 and 3)
There was relation between the pH value of wood and its staining with ferric chloride in
Japanese wood. On the other hand, there was no relation in tropical wood. (Fig. 2 and 3)
In Japanese wood, the most extensive staining was observed on Quercus, particulary

Kashiwa (Q. dentata Thunb.).



