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Fig. 1. Spectral reflectance curves for various woods

1 Lab
Table 1. Representation of some wood species with Lab specification system
L a b
¥In LN o 78.1 2.0 16.3
Betula platyphylla var. japonica
TN 63.0 11.3 21.5
Larix leptolepis '
IXFT
. 8.9 16.2
Quercus crispula 48.8
‘7777.'7*)1/-}‘-7# 36.2 5.7 8.6
Juglans nigra
2 Lab
L ab
L a b
ab
a2 p? t2

tan6 a b b a



3B3E LabRER
Fig. 3. Lab specification system

L : BiE (Lightness)
a,b: 70%F 47 2RI

Chromaticness index
* # Yellow, 2 : 48 Orange, 3 : < Red,
: @ White, .5 : 2 Black, 6 : % Purple,
.7 Blue, 8 : ##% Blue-green, |
. #% Green, 10 : ##k Yellow-green

B2E &tk
Fig. 2. Color solid
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Lab
2
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H 10
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Table 1. Representation of some wood species with trichromatic quality

X BARE ¥

Hue Lightness Saturation
YIH N
Betula platyphylla var. japonica 9dt 8.1 2.7
hIT=Y
Larix leptolepis 8FIR 6.8 5.3
I XF9
VA 7.4YR 5.4 4.3
LAtk id) 5.5YR 4.2 2.4
Juglans nigra

Y : # yellow, YR : &7k yellow-red
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Fig 4 Relationship between light angle of

irradiation and wood color
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Angle is 0 when light is irradiated parallel to grain.
: (Larix leptolepis)
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Table 3 Change in percent of value determinated along the grain to value determined cross the grain (%)
AL Aa Ab
BAES A —18.0 13.0 2.3
Japanese softwoods
B AL —21.3 15.4 4.5
Japanese hardwoods
N L NL
L a b
Lab
2
Lab
105
4
4
Table 41 Color of Abies sachalinensis sapwood determined be for and after drying
FE
L 4 b Saturation
K8 BM (BREIT5%)
Green wood (Moisture content 175%) 68.9 5.3 208 215
K& M (EKFE13%)
Wood dried at room temperature (Moisture conteut 13%) 80.9 1.4 16:0 16.1
2

320

Lab
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Table 5. Color of woods finished by two different ways

L

454
Tazxus cuspidata

Fh AR L B50H]
After planing
¥ RR—=3—12 X B4
After sanding

hI=IY

Larix leptolepis
FED AR & B 5H)
After planing
H 2 FR—8— 12 X BHFH)
After sanding

v x

Tilia japonica
FEPARIZE B8
After planing
¥y FR—3—Z X HHI
After sanding

6.1

5.0

22.9

22.2

19.2

17.7

15.0

124

10

Lab

123
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Table 6. Color of wood determined before and after extraction with acetone

L a b
arzyr
Diospyros crassiflora
Ay
Before 19.2 2.2 2.6
ik
After 19.9 2.0 2.6
o—Xy K
Darbergia latifolia
A
Before 37.0 7.9 7.7
i
After 44.0 9.4 8.9
N L
170
N 18 L 32 N 12 L 17
N 2 L 62 N 5
L 3 L 17
N 3 L 2
JIS Z 8730 JIS Z 8721
N L
100
Lab
1
5 N 6 L N
N 4 10YR
L 2YR 1Y YR Y
N
N L N L N
2
7 L



8 L[]
° L]
‘et :
10/IR 7 o
1'YR ¢ L
3 o1 g
n
. g P
w O 2 5
L]
# 7
|
(1R}
9 -]
10 YR} * 3
1Y
2Y
2
1 2 3 4 5 6
¥ K
Saturation
#5E BAEHERHOE
Fig. 5. Color of Japanese softwoods
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Fig. 6. Color of Japanese hardwoods
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Fig. 7. Color of tropical woods in Asia
R:# Red, YR:#7k Yellow-red, Y: # Yellow
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Fig. 8. Color of hardwoods grown in Africa, Latin America and Australia

R:# Red, YR:@ %% Yellow-red, Y :@H Yellow
AT 7Y A Africa, A& FEIXKH Latin America,
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Fig. 9. Color of North-American woods
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Fig. 10. Color of some softwoods

R:# Red, YR :#H Yellow-red, Y :@# Yellow
@ . U 7 D Russian wood, O : N= ¥ Chamaecyparis formosensis
O # 4 ¥ Chamaecyparis taiwanensis, O . 73T #7354 ~ Pinus radiata



F7R BROREBEOHESLE TONE
Table 7. Wood species at both extremes in hue and its values

X 7 FRISEVER YR OBEOH R GY (EWE Y X YR oBfENH
Classification The nearest YR toR The nearest Y or YR to GY
HAEM N 14F4 ayvy<x
Japanese N Tazxus cuspidata Sciadopitys verticillata
4.4YR 9.8YR
HAREHN L ¥7 % Ko *
Japanese L Machilus thunbergii Populus maximowiczii
2.5YR 1.2Y
BEM L vy R A 4
Tropical L Derbergia cochinchinensis Anthocephalus cadamba
0.2YR 0.3Y
77U AL T7VHAINET TERYZ
African L Pterocarpus soyauxii Turraeanthus a fricanus
0.3YR 9.0YR
ek N ~NA e ~NA e
North American N Chamaecyparis lowsoniana Chamaecyparis nootkatensi
7.4YR 0.9Y
ekt L TIvryENF Y b frOo—KST
North American L Juglans nigra Liriodendron tulipi fera
4.0YR 0.5Y
JeEM N FIVAAT=Y VY
Russian N Larix gmelini Picea jezoenstis
5.2YR 9.4YR
Hexk BHEOBEBBEOMESLLE TONIE
Table 8. Wood species at both extremes in lightness and its values
X ix BHEE DB BARE DRV
Classification The highest The lowest
HAEM N [ 154
Japanese N Abies sachalinensis Tazxus cuspidata
7.8 6.0
HAEM L Fo/ ¥ y¥7)*
Japanese L Populus maximowiczii Machilus thunbergii
8.2 4.3
BN L IRIT O—Xyy Ny HYH o
Tropical L Euodia Darbergia latifolia & Cassia siamea
8.0 2.4
77YAM L TERIF H# )
African L Turraecanthus africanus Entandrophragma cylindricum
7.5 3.5
JeXH N ~NA es NARFE
North American N Chamaecyparis nootkatensis Thuja plicata
8.1 6.0
Jek#r L 1xTa—K77 SR AVE DIl
North American L Liriodendron tulipi fera Juglans nigra
7.6 3.8
JeFEH N Uy TYIURATTY
Russian N Picea jezoensis Larix gmelini
7.6 6.0
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Table 9 Wood species at both extremes in saturation and its values

X vix FHEOB M RO
Classification The highest The lowest
HAEM N 154 FFwvEES
Japanese N Taxus cuspidata Abies sachalinensis & A. firma
7.6 4.2
HAREM L Yv¥#s 7 F75N3
Japanese L Prunus jamasakura Pterocarya rhoifolia
6.0 3.1
BEM L AQT7 AT og—xXwy K
Tropical L Sloanea paradisiarum Darbergia latifolia
6.3 1.5
T77UAK L TI7UAINKET S TEH
African L Pterocarpus soyauxii Guibourtia tessmannii
6.8 3.6
Jek4F N NARAF RAEIERADA
North American N Thuja plicata Abies amabilis & Tuga heterophylla
5.6 4.4
El S 7) Ty Fay— T4 NF b
North American L Prunus serotina Juglans nigra
5.6 2.7
Jei#H N FIVHNATTY N
Russian N Larix gmelini Abies sachalinensis
6.7 4.2
2 33
7
2 3 4
N L
L 7
N 4 4R 0 9Y L 0O 2YR 1 2 L
N 16
8 16 0 L 8
2 4 L
N7 6 42L 6815
N L
11
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Fig. 11. Relationship between hue and lightness in Japanese hardwood,
as well as relationship between hue and saturation
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10
Table 10. Appearance in literature of the usage color name relating to tree
EV X  NREEORE BAROEALBI 0 IR WA ES
Mark Literature  Recorded words Number according to parts DOHBR(%)
¥ W * % £  zoft 4Ft Percent appearance
Timber Bark Leaf Flower Fruit Other Total
A4 JS Z 8102
11 5 47 2
WhENES 168 1 5 13 12 £
o AEREDTH) 358 2 22 3 16 25 18 13 32
{Color note)




11 , ,
Table 11. Usage name of color relateing to timber, bark and root

AL B % ZRHIC L KRB

Part Color name Trichromatic quality*

# TERK = — 5R 3.5/4
e 6.5YR 7.6

1053 5 4R 47
&y 9RP 4.5/7.5
R 7.5R 4,/4.5
E% 2.5Y 4.5/2.4
fiEfE, 10R 4.5/11
Wi 10R 5.5/6
ke 5YR 5.5/6.5
W 55YR 5.5/4.5
TT+8 7.5YR 6,/6.5
TFEE 5YR 5/4.5
iy 10YR 7.5/4.5
anvsf 7YR 5.5/4
HEER 8Y 8/8
-3 g 2.5Y 6.1/4
X 10YR 6/6.5
VE-S 5P 4/6
g 10YR 3/1
N 2Y 7/5
o) 2.5Y 7.5/4
BE I0YR 8/3
R 10R 7.5/5
EE 5YR 5.5/5.5

i} MG 2.5YR 6/4

* “faifl, BE ¥E" ONEIZFR Hue, Lightness/Saturation

P: %, RP: #R¥E, R: 7%, YR: #R, Y&

P:Purple, RP:Red-purple, R:Red, YR:Yellow-red, Y:Yellow
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Fig. 13. Hue of usage color name relating to tree
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Fig. 14. Lightness of usage color name relating to trees
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Table 12 Classification of wood stain
SEEIR B A Bl
Origin Cause of stain Example
A% N &5 :7/]:5] ) > %5 TI—RFA ¥
After logging Addition from Biological Propagation of Bule stain
the outside microorganism
b{#eat:5] EBA A+ offE EIRGES
Chemical Bonding of metal Iron stain
Boft& 7 3/ BERREN OKRE
Bonding of acid Reddish discoloration

Ay MIFOBE

Adhesion of cement

TNA ) O E
Bonding of alkali

B i ATy H—=—=
Physical Heating Sticker mark
SeHR S HEET
Light irradiation Photo-discoloration
HIE &S AF DR
Immanence Enzyme Black discorolation
il Y =0t
Resin Qozing of resin
AR RREELBITS BEORK
Before logging Imperfect pruning Brown stripes
WHE DA HWBES
Deposit of substance White specks




Lab E
E L 2 a 2 hp 2 12
L a b
13
NBS
W Lab
100 0 O
W 100 100 L 2 & B2 12
13
Table 13 Relationship between color difference and visual expression
REH KB f =
Visual expression Color difference
I o —os
Trace
b hIc
Slight 0.5~ 1.5
BATED
Noticeable 1.5~ 3.0
EAe]
Appreciable 3.0~ 6.0
vz
Much 6.0~12.0
ES 1
Very much 12.0
PEG

PEG
PEG

GP
GP

GP PEG



PEG

31
1 GP
GP 6 4
0 3mm 98g m
2
200 10000 PEG4
5 20g GP PEG 10000
10 20 40 80g m?
PEG PPG
20
10g m GP PEG
2 10g m
o 17
No 52 1g m
PEG 1 000 59 m?
VA PEG
0 509 m
PEG 4000 10g m?
3
100
100 300 700nm 4032cal cm?
KK
3
4
Lab
60
1 JIS P 8006
5
VA TLC
TLC 51
KK
TRIROTAR Shodex OH Pak

w IR KBr



PEG GP VA PEG
254nm
ESR KK
S ME ImW 3273+ 50G
GP PEG EG
16
5 20g EG
PEG
10000
kX £ B8 E
Quantity of _photo-induced discoloration
0 5 10
iR ' ' - -
Uncoated
LFV S G Tl forios o o onionom miomon mm mom o om0 b o S
Ethylene glycol
PEG 200 [oozommmmmm e i
PEG 1000  oaindetedaiuiniaieieieiebeiiiei
PEG 10000 | nindadelededeineie ittt
PEG 20000 oo ommmmm e
F16M GP OXREEAHICRIFTPEGHLVIFL TV
A-ILORE
Fig. 16. Effect of PEG and ethylene glycol on the control of the
photo-induced discoloration of GP
-iR%& Coat weight of PEG :--5g/m, —20g/ni
KA SN - A — K Y T — 7 HIT & 5100/ BB ST
Irradiation with carbon arc light for 100 hours.
17 PEG 10000 GP 100
25
18  PEG 10000 0 80g m
20g
40 80g
40 80g
m? PEG

20g



Whiteness

PEG 4000 10g m 3

PEG PEG
PEG 19
PEG
n
1 10 PEG
wm &# R
. Coat weight of PEG
12} s 00 g/m
3 o—— ©
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2 * A5
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B e 6 A/
58 @8 / - o001
> 8 g 4P o
IR [ e . o 20
E 2 é/-
[« ]
0 1 X J
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SIMNRA — K v 7 — 7 R EBSHEER (h)
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FI7E GP DXEBHICHES PEG FER & ATEDMAE
Fig. 17. Effect of coat weight of PEG 10000 on the photo-induced
discoloration of GP when irradiated
K& PEG ©f# . PEG 10000
- wER
[ Coat weight of PEG
® 80 g/m
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e

=]
50 .g \
N ® 20
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65 Li—1 1
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Fig. 18. Effect of coat weight of PEG on whiteness of GP when irradiated
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14k TAOERRIC 3 FRKEL HMENE

Table 14. Color of newspaper left near the indoor window for 3 years

PEG 07 L a b
=
With PEG 76.6 0.6 16.0
" 8
Without PEG 68.5 6.4 21.8
R 75.0 ~1.2 4.4

Before exposure

rEEE
Photo-induced discoloration
0 5 10
‘ r T T T T T T T T T T 1

NG N
Uncoated !
PEG 10000 » (0.2)
PEGE/ X% 7L —F} _
PEG mono-methacrylate © ©.5)
CH;(OCHzCHz) {OCH; ¥ (03)
CHs(CHz) sCHs Lo (0.2)
CH:(CH») sOH - (0.5)
HO (CH2) wOH r (0.3)
PPG 1000 L 0.2)
PPG 2000 k 0.3)
PPG 3000 L (2.0)
PPG 4000 } (2.0)
PEG 10000

+NaBOAH0[10] e (1..2)

+BPO[2] biee (2.1)

+MEKPOI2] ’ 1.6)

+DLTP[5] p— (1.0)
Mg (OH) . — (2.1)
Zn0O e (9.7)
TiO: } (3.8)
gY-1) ¥ .
Glycerin € (0.2)
DLTP ! (2.5)
3. S AN .
Tl-acetate ¥ (3.1)

E19E GP OXAEEIMEICRIZ T SEEROBR

Fig. 19. Effect of various chemicals on the control of photo-induced discoloration of GP

HEHFAE 109/ nd

Coat weight
PPG: ) Fu¥lLr¥)a—)L BPO:#EL~xy /1L
Polypropylene oxide Benzoyl peroxide

MEKPO : A F VT F V4 b y8—FFH A F
Methylethylketone peroxide
DLTP: Y9y LFH+ Y 7axrr— L
Dilauryl thiodipropyonate
[ JHoH%fER, BEHERORER(9/n)
Coat weight of chemicals used with PEG
( YAOHEIEE, FERRATEROBELRT,

Color difference before and after coating



PPG 1 000 2 000 PEG

3 000 4 000
7
DLTP
PEG 1
68
DLTP
2 PEG GP
PEG 10000 O 10g m? GP
20 100 PEG
PEG
5
/A +PEG 10000
° 2 10g/ni
ok
. B b4
g & z"*%
= E Uncoated
o -5}
s M *
_g w (e} /A
O (%) —35k a
a A/
rd
—15} a
Loy L4 - . A L §§ L
ki3 Uv 300 400 500 600 700 IR
Non EBHEED TR (nm)

Lower limit of transmitted wavelength

BOE KHy b7 14 —THEL 7= PEG F& GP OXEBEH1008EEDEEEIC

RIZTRAEROZE
Fig. 20. Effect of the irradiated wavelength on whiteness of GP coated with PEG and
covered with light-cut filter when irradiated for 100 hours

#w L T7ANy =L UV : UV kD& % B
Non « No filter Only UV was irradiated
IR IR &% G i EABA KTk
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The meaning of symbols are the same as in Fig.21.
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Fig. 23. Change of chromaticness indexes of GP covered with light-cut filter when irradiated
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Values in the figure represent exposure hour of carbon arc light.
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The meaning of symbols and values are the same as in Fig.23.

3 PEG GP
15 100
PEG 1 NaOH
PEG
PEG
25 GP ESR
PEG GP
PEG
15 PEG GP 100
Table 15 Change of properties of the PEG coated GP sheets when irradiated for 100 hours
PEG & & = iR KM s 1% NaOH T4
Coat weight of PEG Weight Gloss Center line average Solubility in
(8/nt) (%) (%) height (zm) 1% NaOH (%)
0 —2.1 +0.5 +0.8 +24.3
10 —1.4 +0.1 +0.4 +17.8

FrhOWROBME X RS OBl % 21 L THT

The values were calculated on the basis of the values determined before irradiation.
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Fig. 26. Effect of PEG on the control of photo-induced discoloration of the
filter paper coated with lignin model substances
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Irradiation with carbon arc light for 100 hours.
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Table 16. Controlling effect of PEG on the photo-induced discoloration of lignin
model compounds

L/ P> (%)

Compound Controlling rate’
VA=) I
Vanillin 82
YY) IHTIVFeF 93
Syringaldehyde

=g

a  PA v 83

Acetovanillon
RFIMVLFTIVFEF

Veratrum aldehyde 9%
Eofo—-1.3-YAFVIT—F NV 91
Pyrogallo-1.3-dimethyl ether
VER 2.
Ferulie acid ®
AVFA5 =W
97

Isoeugenol
o=y VB 80
p-Coumaric acid
perFoFxy 7= )Vl 94
p-Hydroxyphenylacetic acid
4. e fFaFy V7o) 28
4.4’-Dihydroxydiphenyl
2. 2’-YebFuaxyvyszo) 28
2.2"-Dihydroxydiphenyl
|0

) v M 43
Resorcin
b hFEam 25
Protocatechuic acid
O b AFF2TLVFEFR 63
Protocatechuic aldehyde
AT A=
Catechol 3
vajxoa—i
Pyrogallol a8
RETR %
Gallic acid

B0, V7= EFVYROADHEORERE (L)L, VIV EFVYELE
PEG #*#HFT 2 HEOKEBE(LP) 26, KR &M THIL :

The controlling rate was calculated using the following equation on the basis of photo-induc-
ed discolorlation of lignin model compound (L) in Fig. 26 and that of lignin model compound
with PEG (LP):

(L—LP)+=L X100
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Fig. 27. Effect of Coat weight of PEG 1000 on the control of
the photo-induced discoloration of filter paper coated
with veratrum aldehyde (VA)
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Fig. 28. TLC of methanol extract of filter paper, coated with
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Fig. 29. Relationship between disappearing time of VA
VA  PEG on TLC and coat weight of PEG of filter paper
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Fig. 30. UV spectra of methanol extract of filter paper, coated with VA and PEG,
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Fig. 32. Molecular weight distribution curves obtained
from methanol extract of filter paper, coated
with VA and PEG, and irradiated for 100 hours
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7 PEG
GP PEG
17 PEG 10000 20g
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PEG
17 PEG
Table 17 Whitening of the yellowed paper with PEG under light irradiation
L a b
PEG A&
With PEG 81. 9 -0. 8 12. 0
PEG iR
thmn;EG 76. 2 3.1 20. 7
o 77. 3 2: 2 20. 7

Before exposure

BESTEXTIC 2 BHMRE

Left under sunlight for two weeks
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PEG

PEG 11g m
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Table 18. Color of todomatsu (Abijes sachalinensis)dried artificialy
LA 2 St 7 B -1
Drying condition Color of wood
EIRIRAE (T) EBIRIRAE (C) HIREER (h) L a b ¥ K
Drying bulb temperature Wet bulb temperature Drying time Saturation
100-110-100 100-86-94 48.5 57.1 11.9 26.6 29.1
100-110-100 100-86-94 24.5 63.7 9.0 23.4 25.1
100 100-86-94 48.0 62.1 6.9 27.8 28.6
avho—NV (KRE#H Air-dried timber) 75.0 4.7 18.9 19.5
3 4 2
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Fig. 35. Relationship between heating time and discoloration of GP
coated with PEG when heated at 110 C
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Fig. 37. Comparison of heat discoloration and light irradiation
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Fig. 38. Removal of iron stain by use of various chemicals
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Fig. 39. Removal of iron stain of oak (Quercus crispula) by use of various acids
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Fig. 40. Photo-induced discoloration of the iron-stained
oak (Quercus crispula) removed with acids
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Fig. 41. Photo-induced discoloration transmitted with several wavelength about
the iron-stained oak (Quercus crispula) removed with oxalic acid
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Fig. 42. Quantity of photo-induced discoloration of the iron-stained oak
(Quercus crispula) when treated with oxalic acid
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Fig. 43. Photo-induced discoloration of the iron-stained oak (Quercus crispula) treated

with oxalic acid and sodium dihydrogenphosphate
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Fig. 44. Quantity of photo-induced discoloration of the iron-stained oak (Quercus crispula) treated with
oxalic acid and sodium dihydrogenphosphate, and then finished with polyurethane
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Fig. 45. Direction of photo-induced discoloration of the iron-stained zelkova (Zelkova
serrata) treated with oxalic acid and sodium dihydrogenphosphate, and then
finished with polyurethane
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Numerals in the figure mean exposure time.

BI9K KUY L 4 BREBTRBREHOREMTES
Table 19. Adhesion strength of polyurethane films finished on iron-stained wood that was treated by oxalic acid

and NaH,PO,

ALBEEER) o
Treated chemicals Adbhesion strength(kg/crf )
MR ]
Oxalic acid 6.8 (48)
vauEt+) YBTKEF MUY L
Oxalic acid + NaH,PO, 10.2 (64)
o 11.5 (36)

Unstained wood

() ROBFIAM & SHBE THM L ZEROFEERT,

Numerals in bracket show the percentage of delamination between wood and film.
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Fig. 46. Photo-induced discoloration of the iron-stained woods treated

with oxalic acid and sodium dihydrogenphosphate
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Table.20 Decolorizing of alkali soluble substances of wood sticked on concrete block when coated with water
solution of various chemicals

BATEER] RER B S
Coated chemicals Effect
2 %% 7 Y RKIER 0O
Ca(0Cl),
5 % RHEIEFBT b 7 LKER 1o
NaOCl
15% BRR{LKFEK (pH 10) N
HzOg
10%KBALF b U ¥ LokiH "
NaOH
O: Ll A 2t X L ALBRBET
Very good good Poor
3 6 2
3 6 3
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Table 21. Color of yellowish part of todomatsu (Abies sachalinensis) sapwood

L a N
HOE

Yellowish part 80.5 3.7
R

Unstained part 81.6 3.6
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Table 22. Prevention effect of blackish change of cedar (Cryptomeria japonica) by use of chemicals

R TR /IS
Coated chemical Effect
) B
H;3PO, o
ik
HNO, o
R
HCOOH O
kR
H,SO, b *
1E ' ’ I
HCI o
AR
(COOH); ’ o
(2.3 s ol P
CH;COOH ERC R
& B
H;BO; e
7 A :z v .E B A
VitaminC
RF#E
Urea x
Fu=y v 5
HCHO
EWRERAES FY 7L %
NaHSO;
EDTA =% FU D A o
EDTA-2Na
NTA=7YE=2 L o
NTA-2NH;

BHH 5 %KEW %50 g /P BAT

Coated amount of chemicals: 50 g /cnf of 5% water solution

O Z&IHRDY ALRREREDH Y X IR L
Very good good poor

B3k EABREILDZAXBLOOFH
Table 23. Color of cedar (Cryptomeria japonica) determined after coating with chemicals for prevention of blackish change

ERRAE RO BH

Used chemicals L 2 b
5% ") ¥ BOKEBEAR
5% H,PO, 57. 6 10. 9 20. 8
5% EDTA F b U ¥ LKIBEREAR o
S%EDTA-2Na 556, 5 10. 2 20: 2
il 53, 1 12, 3 20, 4
Sound part
BLM

Blackish part 25. & 3. 3 v 4. 8

FEHBAR: 50 g/m
Coat weight
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Table 24. Prevention effect of orange stain of basswood (7ilia Japonica) by use of chemicals

w A E M B

Coated chemicals

(=]
—

AR
Coat weight (g /m")

1ERR HCI

AR HaS0,

) Bk H3PO,

K Y B HPH,0,

T8 HNO;

& 7 B H3BO;

¥ HCOOH

E® CH;COOH

¥ 27 (COOH),

7 A2 )VE ~EE VitaminC

Ry ¥y ANVT + B Benzensulfonic acid
¥E® ¥ 3 H V3T F Semicarbazide-HC1
EHEKEF + Y 7 & NaHSO;
HRREEF b Y ¥ A NaySO3

KEY V8T U v 4 NaPH,0,
HEHBE S P U 7 & NaNO,
KNV LT VT e F HCHO

1) 7 Urea

F 7 PR % Thio-urea

EDTA=7}"Y 4 EDTA-2Na

OX XXX X000 XXXOXXX0O000O0

OX XX XX000000Xx xx00O0O0d|-

OO0OXOXXO00ORORXOONENERNENR¢-

X HELL O #eHRHY O HRDBY

Poor

Good Very good

O: Fr-rEarPLBOLN L,
Another discoloration occured a little.

W By Boohd,
Another discoloration occured largely.
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Table 25. Decolorizing of paulownia (Paulownia tomentosa) stained with black mold by use of NaOCI

b5
Treatment L a &

4 %I 1 BERRE
Immersion in 4% solution for 1 hour 70.5 0.9 16.3
2 %I 1 SRR L Bt 67.2 3.5 15.9
Immersion in 2% solution for 1 minute
and then overnight pile
) 63.5 5.4 12.5

Unstained part
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Table 26. Color of Japanese cypress (Chamaecyparis obtusa) determined before and after removal of

resin with methanol

¥E
L 3 " Saturation
He B A i
Hefors 59.6 10.4 21.4 23.8
BiRRRG%
5 62.2 8.5 19.4 21.2
After

0.5m/E & / ¥ HAR % ] © 10 T24RE IR IE

Veneer of 0.5 mm thickness was immersed for 24 hours at liquid ratio 1:10
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$27%k IXFIHBHLRTRBORUIFLOFXD FRBHBRICE DK
Table 27. Removal of gummous substances filled in vessel of oak (Quercus crispula) with 1%
polyethlene oxide solution

L a b
—
BLamH 45.0 8.6 16.1
Before
B4
it 59.5 6.5 18.3

1lm/E 3 X+ 5 BAR % k] : 10T80T TI0FRE

Oak veneer (lmm thickness) was immersed for 30 minutes at 80°C  at ligid ratio 1:10

3 10 2
1
X X 2 5x 11x 45cm
SH 2 130
SV
2 730mmHg
0 3 SV 1

30 Lab



Hw2E BEHIFTI/HOER
Table 28. Color of larch (Larix leptolepis) determined after removal of resin

Ll L 2 . REH & DR

No Used way Colore difference with D
OXE#M ' - 8.0 ’Lg

Natural seasoning only
@ S HLEH

Treatment with SH 63.3 9.3 21.8 2.8
® S VALEH

Treatment with SV 58.8 9.9 21.4 7.3
@ 73 YR+ S VL 5. 5o . L

Treatment with amine and SV

LB @ : EHKER C2HEMAER, 130T ToRFMIINZL,

. Steaming 2 hours at 1 atm and then heated at 130C for 6 hours

PEO®O

OO X

Quantity of photo-induced discoloration

D BEAER C2REMAAKTI0mm g (ZRE L30T EIRIE, chx 3EEDET,
C1% MY ZFNVT I YKBRICTERER, OLRELLEEZT S,

. Steaming 2 hours at 1 atm and then kept for 30 min under 730 mmHg.
: Immersion in 1% trietylamine solution for 30 min and then followed by 3.

010 25 50 100 150

200 250

shE A — R Y 7 — 7 HEEERE (h)

Exposure time with carbon arc light

BT HSTYBEMOXEEE

Fig. 47. Photo-induced discoloration of the resin-removed larch(Larix leptolepis)

O @ KgEM A SH LB
Natural sesoning Treatment with SH
O : SV st V7 3 ViRiE+ SV REM
Treatment with SV Treatment amine and SV
SH SV 28
47

48
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Fig. 48. Change of chromaticness index a and b of the resin-removed larch(Larix leptolepis)

"

10

14

O & Kt A SHLEH
Natural sesoning Treatment with SH
[ : SV aLssf VT 3 vkt SV LHEM

Treatment with SV Treatment with amine and SV

M O BT IR — K v 7 — 7 AR 203,

Numerals in firure show irradiation hour with carbon arc light

49

10

49



#iREHE 7 7

Extent of oozing of resin

01 2 3 4 5 6 7 8 9
L S
ee——

NC e e o= oo £ i e

YING v a s = o s om e e s s &

AL [ s oo - -

Y+AL [oomoom comooee ... e

AE - ...

Y+AE feccmccmrcccmccccccmaaaea

AA I
Y+AA [ oo o e e e cecmem————
PU e s e i o i s

Y+PU |

GP

Y+GP o omoe e e

B/ H 57 YREHCNT 3 EEEHOMIES HAHIRR
Fig. 49. Oozing of resin from larch (Larix leptolepis) finished with various paints

BERLT e EREA T
Coated part Uncoated part
NC:=—bhbatVO—R7vA—, AL T77IVNTF v Hh—
Nitrocellrlose lacquer Acryl lacquer
AE:7Z7YNVITeNLY 3, AA 7 3/ Ty PR
Acryl emulusion Amino - alkyde resin
PU:EU YL ¥ HlE, GP ! IRBFAG <~ b
Polyurethane resin Opaque prepared paint (gray)
Yiy—-9-—
Sealar

Wood specimen was dried only with natural seasoning untill 15% of m.c.
Sample size : 90X 15X 1 cm
The numbers of coating times : 3 times when sealer is not used
2 times when sealer is used
RERM CEH3»AMOEXRHE

Expoursure : Under sunlight in greenhouse (highest temperature 70C)

3 10 3
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Table 29. Color of the blackish stained teak (Tectona grandis) determined after extraction with solvent

L a b
Bami i

Blackish stained part 33.3 0.4 7.0
% /= )Vihih

Extraction with ethanol 63.6 3.3 18.9
74 b oHIHE

Extraction with acetone 64.2 2.8 19.8

A
v 55.2 9.3 22.2

Unstained part

it 120, SonEBAR & I 1 0 10CT2UBRT Y. Shi SEEDET,
Veneers of thickness 0.5mm were extracted for 24 hours at the liquid ratio 1:10. Recycle time of the extraction
is three.
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30K V1B NIHOOHEBADEE
Table 30. Color of birch (Betula maximowicziana) sapwood to heartwood color

AL EH L i b LML nEE
Used coloring materials Color difference with heartwood color
R LR AN 7k :)
Color of heartwood of birch 49.4 11.5 i 16.5
R IR v o:)
Color of sapwood of birch 58.0 9.5 17.3
0.1% XY F14—=7F7 > (B)
Benzodeepbrown 52.2 7.6 16.8 4.8
0.2%tT—T757 (s
Cedarbrown ) 53.0 12.1 18.7 4.3
0.05% %y b TFo >
Bttt 51.1 | 8.0 | 20.5 5.6
1.0% (s)+ 0.2% (B) 29.6 13.3 14.2 20.0
0 0
0.1% (s)+ 0.02% (B) 53.2 8.6 17.9 4.9
0y S 0
QL% Si-+-+H0BAN R 47.9 | 108 | 18.8 2.8
0.08% % # 7 = — B fBhy F AR 55.2 | 11.2 | 18.6 6.3
Pigment of mahogany color
BIE HYITIHOLHEADOEE
Table 30. Coloring of katura (Cercidiphyllum japonicum) sapwood to heartwood color
G LER L a b I L Dz
Used coloring materials Color difference with heartwood color
A R 7 K
Color of heartwood of Katsura 892 . aa
70k
Color of sapwood of katsura a4 &8 T4
D T
GONED =3 =& F BT e F 63.3 | 84 | 19.2° 4.2
Phenylenediamine
0.01% (P)+0.05%4.4— A FL ¥ T7=) >
Methylene dianiline 635 6.8 o 4.6
0.1%F v V759 +0.04% =757~ 5
Nutbrown Cedarbrown g ad 2.5 s 14
0.08% w4 = — AL TR 6727 | 7.8 | 20.9 8.5
Pigment of mahogany color
20% L OFFR— X b
Polishing powder paste il 9.2 198 L7

30 31
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[ ]
—IE{L15 OFeCl -
_ $51L528% O FeCls K
‘27‘:’1*&77'} @KzCI‘zO7 ’
35 — S ®
— WHBE28% @ Fe(NOs)s
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W
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$50H BhARUEEEBTHEEL VY FAEMOEH
Fig. 50. Color of native bog wood and of ash (Fraxinus mandshurica var. japonica)
colored by use of chemicals

Black marks and bold line in figure show the color value of the bog wood
©, ® © O ® ® @ :Commercial coloring material

® : Monoethanol amine, ® : Non-treated

® : Ammonium iron citrate, © . P-Benzoquinone,
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1 %YEALTS 1 S0 E 1 %ERRESE 1 Beslst

l Treatment with Treatment with
! 1% FeClz [ O 1% FeSO.
\ ] O~°
\o\ 'a ©-0—o0 60c
s Hi\ Yo 15 |@b.
\ el‘ A\A
\ (o g Pe —a8 380
A O 60T NN
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= \\, Ne
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. \ \A @® 100
ty S~ai2
35 \ 35
]
oo I
~ ~
A il L s 'l 1
0 10 20 30 0 10 20 30
m # & B (min) m 2 B B (min)
b S Heating time Heating time

51 BISEFEVF I EMEBLORETNHRT 3 & SOREEOE(L
Fig. 51. Change of lightness of ash (Fraxinus mandshurica var. japonica)
colored with ferrous compounds
[X] D i INZRIRFE 2 7R Yo

Numerals in figure show the temperature of heating.

1 %1 L5 1 0 1 %WRRESS 1 SRLE
Treatment with 1% FeClz Treatment with 1% FeSOa
60T
10 b o M o}
/ @ _100C 60T
/O
9 § [ J 9
300° |
502
b 8F ® b 8F
08
s U\ 7k
o
\
" 300 &b
0% 1 1 O=F 1
-1 0 1 0 1
a

a
25oE BIKEEETF A EMEBLAORET CMBT 2L ENDa RU'D DEAL
Fig. 52. Change of chromaticness index a and b of ash(Fraxinus mandshurica var. japonica)
colored with ferrous compounds
L2 o B IR RE (S INEREE R (53) &Y.

Numerals in figure show the heating time.



# R & J (kg /o)
Adhesion strength of film

ALy sig¥ (Polyurethane finishing)

(
W1t 1 LR (Coloring with FeCls)  rerrrrrerersorrrorsrrorroroong 51
WSS 1 #ALF (Coloring with FeS04) | 20020000ms0007000000000000000500 R}
L 4 # (Non colored) ————150

73/ 7 0%y Nif# (Amino-alkyd finishing)

LS 1 S (Coloring with FeCls) TN 55

A% SE 1 2405 (Coloring with FeSQa) ‘BL8058150008805000001000000008500s K1)
1 n H (Non colored) ~ 68

5y H— R (Cellulose lacquer finishing)
Yabss 1 #0H (Coloring with FeCls) rTseeeeey 49

WieAkss 1 $KLHE (Coloring with FeS0a) v20s22s7:00070202005 %)
i3 L B (Non colored) 158

53X EhAKRALE Y F 4 B ERDZEEEN
Fig. 53. Adhesion strenght of film of ash (Fraxinus mandshurica var. japonica)
plywood colored with ferrous compound and then finished

B OB BB E RM O < BEREIRT,

Numerals in figure show the rate of delamination between film and wood

54 1 1 100
14 2
11 0 02

25
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Quantity of photo-induced discoloration

4

1 1 -
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L N

Exposure time with carbon arc light

F£54R IBEhARWEY F L EMOXEER
Fig. 54. Photo-induced discoloration of ash (Fraxinus mandshurica var. japonica)
colored with ferrous compound

(A) Coloring with 1% FeClz (B) Coloring with 1% FeSOa
(AF) A finished with polyurethane (BF) B finished with polyurethane
(CF) C finished with polyurethane (N) Native bog wood (Unfinished)
(C) Ash used for coloring
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T 26 I
: OA 20%NaNOs
b
58 | B 20%Ca(NO2)2
1 W dC N%KNOs uE
1 D 10%HCl
; E 10%AICh
56 F F  5%®)77 f7re=ms i
. G 20%KNOs Ammonium 22
- molybdate
T b 2o b
N OH 10%NaNO2 oL e
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N 1 o1 20%H0s r O OE
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55 REFEFICELBNILZLOEE
Fig. 55. Color of elm (UImus davidiana) colored with chemicals for
obtaining of zelkova (Zelkova serrata) color

FEMBOERTH > BTy Y FOFH#EME RS,

PR RO TR T o 22 L = L o AR R R .
Rm4M 70T, 1HEH

Solid line and the surrounded area with it show color distribution of zelkova.
Dotted line and the surrounded area with it show color distribution of elm.
Heating condition : at 70C for 1 hour.

fiffk 30r
60 F =3 ®
860%
+ 820 28f
s8]
060 |
56 o
24 F
” 030
éﬂ}i 54}
_‘_:’B 22}
S 52f | 30
A2 20
50k
18} X
18}
16
| A
I x5
S S S,
8 10 12
a

o6 BREEOHBEHICLZNILZLOBREHMDER

Fig. 56. Color of elm (U/mus davidiana) colored with HNO3
solution of various concentration for obtaining of
zelkova (Zelkova serrata) color

X, & W O :/N# (Heating at 80C for 15 minutes)

A, 0. O SiRME (Leaving for 30 hours in room temperature)
FR B OERTH - 207 Y X O5MmEH % Rd,

Solid line and the surrounded area with it

show color distribution of zelkova.
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Fig. 57. Color of elm (UImus davidiana) colored with HNOj3 solution and then neutralized with carbonates

BB A7 FE A
Used
chemicals

DR
Concentration
of solution

1% 2% 4%

NaHCOs3
CaCO0s

O o 0O
® Ao u

FRRB P EBRTH - 78 7 Y F O Ai#EH 2R3

Solid line and the surrounded area with it show color distribution of zelkova.

BRER WMBEREIRT-IHORLEE

Table 32. Coloring of the stained teak (Tectona grandis) by use of chemicals

IR 13 THHA R & M DB OZE
Coated chemicals Color Color difference between sound part and colored part
10% HERHRRS F ) 7 A TS <3
NaNO, Red-brown Large
10% HHEGEES MY v 4 St g
Na,SO3 No coloring
60% fii M * i3
HNO; Brown Little
10% B B gisheacn
CH3COOH No coloring
1% @~ 7 B ZFE HIhw
KMnO, Dark brown A little
1% 3EAL5E 2 8k 2 i
FeCl; Black Little
—htaxy FEfueg
CH3NO, No coloring
10% wEEF U7 L4 2R HEDw
Na,CO; Black-brown A little
10% KEALF bV YL L-¥ S i
NaOH Black-brown Little
10% £/ L8 )—NT 3y B EF LR
H,NCH,CH,0H Black-brown A little
NGRS H ) v S H
pBenzoquinone Red-brown Large
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Table 33. Color of various teaks (Tectona grandis)
F— 2 O a4
Kind of teak Color L a b
IR D LR AR HE
Sound veneer Yellow brown 4.3 9.1 T6.7
RARRR D TGt RS 30.8 5.7 8.6
Staind timber Grayish brown 57.2 6.1 18.5
H. " HK
5] L5 Jeht O R RRIL B AR Yellow brown 42.9 14.2 20.8
Above stained timber T
hen treated with HNO. IR
wihen ineated wi 3 Light brown 41.5 14.4 19.5

Bk REBFRBOEREE

Table 34. Coloring of planted teak (Tectona grandis) with black stain by use of chemicals

%S 1 & & %

Used ways of chemicals Remark
7:/.-1&_:.77,1'7\1.1:«\3 H EE 37.8 8.2 13.3 HeEarAoonhd
Leaving in NHj; air for 3 days No black speck
10%]‘9“2&‘_7‘" bUD Aﬂifgﬁﬁiﬁ 34.6 1.8 12.4 RAMENGZEO ST
Coating with 10% Na;CO3 solution No black speck

1 %R b)Y LKA 372 12.0 15.2 BapgsR@Eosohny
Coating with 1% NayCOj3 solution No black speck

0.1% REET bV ¥ LK EA b L

Coating with 0.1% Na,COj solution No change

60 % FH BRI K e A 3.7 13.8  21.0 BEEBEIIZEOOAT
Coating with 60% HNOj3 solution . . No black speck

30 % TR K I R A 7.1 5.6  13.0 BHEAERD 5N
Coating with 30% HNOj3 solution . 2 : No black speck
10%KFELRYEF b Y v AKERER 02 134 13.6 BapSE@Esoht
Coating with 10% NaBH, solution . . No black speck

FEH A RIIH50 g /nf
Coat weight :50g /m’
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3ZXF9
Quercus crispula

o— O
o—

o

x& 4 &
ITAH N
Betula maximowicziana

/ 0

a YF5%

ED‘D// Fraxinus mandshurica
var, japonica

1 re

100 200 300 0.
A oL B B MO

Treating time with ammonium

FO8E TUEZTHEGBICH 3 EERECEREEORRFR
Fig. 58. Relationship between coloring time and quantity of coloring
when left in NH; gas

b

Quantity of coloring
=

3k FEEMORLZI 7O E-_T7TEEHOXTEE

Table 35. Photo-induced discoloration of the woods colored with ammonium for various time

X K B E
b gl Quantity photo-induced discoloraition
Coloring time
, X535 9 YA N ik
(h) . N Fraxinus mandshurica
Quercus crispula Betula maximowicziana . .
var. japonica
0 5.2 7.9 3.7
0.5 1.4 4.6 4.0
1 2.9 5.2 4.2
2 3.7 3.1 5.9
5 5.7 3.6 4.6
10 6.9 2.5 4.1
20 5.9 2.4 4.0
40 6.4 2.4 3.8
115 4.6 1.9 4.3
400 3.4 22 5.3
& AR H — K V7 — 7 K TI008:R
Irradiation with carbon arc light for 100 hours
2
4
137
36



36k HIVVOHABRSEHROAEE
Table 36. Color of larch (Larix leptolepis) sawdust colored with NH3

AR O ILFE L a b
Treatment of sawdust
AF - LT T v ESTHEBLLZL D (M) 45.39 4.73 15.13
A5 = Vil IIT v E=TERLLELO (A) 26.80 1.80 8.49
A5 )=V 7T v EZTHEBLLEVLD (C) 65.69 6.89 18.83
(M)  Extraction with MeOH and then coloring with NH3
(A)  Coloring with NH3
(C)  Notreatment
IRV H T 2 F -
C—M 65.69—45.39
100X (1 — ——) =100X (1 — —————) =47.8(%
( C—A (1= 65 69—26.80 (%)
FEICHT 2H5E ¢
MoO¥E  (4.732+15.132) 1/2=15.85
ADYE  (1.802+ 8.492) 1/2= 8.68
CO¥E (6.892+18.832) 1/2=20.05
C—M 20.05—15.85
100X (1— ——)=100X (1— ——) =63.1(%
( C—A (1= 0.05— 5.68 (%)
3 2
TLC
3
2 3 2
47 8x2 3 32
63 1x2 3 42
3
37
1
#/I7ER EFIVMEOTUE-TEGE
Table 37. Quantity of phenolic compounds colored with ammounium
W B % * L B
Used compounds Quantity of coloring
# 7 a2 — )V Catechol 24.7
¥ 11 % o — L Phyrogallol 22.7
70 k57 %2 Protocatechuic acid 19.5
7a b HFF 2T V7 K Protocatechuic aldehyde 18.2
BAETRE  Gallic acid 17.4
vt F »  Quercetin 16.5
% » = # Tannic acid 15.0
85 % )~ P-Quinone 14.8
JN=1) » Vanillin 13.0

Yo#o—nl,3-Y AFNI—F5)V Pyrogallol-1,3-dimethyl ether 7.0




38R T EZTHEEHOKRMHAROEGH

Table 38. Color of ammonium-colored woods determined before and after extraction with water

B
Wood species L a b
it A
24.0 7.2 9.3
#F < Bt Before
Early wood of larch (Larix leptolepis, %
proleps) Hhilti 25.4 6.8 8.7
After
it
20.1 L | BT
B 5 < Bkt Before
Late wood of larch it
Hhilitk 24.9 5.5 7.8
After
) Hitt A 30.5 6.8 9.7
IZXF3 Before
Oak (Quercus crispula %
— it 332 6.7 10.7
After
KMt IEH 52V TI5%, IXF+TT3%
WEMTE D 3 FIFRAE SRR 5,
Rate of extraction of larch was 15% and that of oak 3%.
In the determined surfane there was 30% of early wood.
2 15

1 5mx Imx 5cm



40

#395%

39

RYIL A BRELLET O ETHEI T F{LHAROZBTES

Table 39. Adheslon strength of oak(Quercus crispula) plywood colored with am-

monium and then finished with polyurethane

# | 3+ 77 (kg /)
Kinds Adhesion strengh
% &M

Colored wood

EE G H

Uncolored wood

19.0 (0)*

18.9 (0)

*( )RIIAMEBEOMOIX  BEX

Numerals in bracket show the rate of delamination between wood and film.

HAOEX FTUOETREN—-T 1 7IE—- OB
Table 40. Some properties of particleboard treated with gaseous ammonium

R bk 2 B BEROWE
Lieavine tinie EEREE Properties after leaving 2hours in boiling water
; et Quantity of
in NH3 gas lor ch . =T
(h) color change IERY AT TRR R HEHNE
Swelling in Swelling in Increasing
thickness (%) width (%) in weight (%)
0 8 3054213 < B
Broken after 30minutes.
0 45.0 1.0 122
6 4.4 58.6 1.4 156
4.2 28.3 0.8 98
26 6.9 43.3 0.9 142
6.0 25.2 0.5 100
94 10.5 28.3 0.7 126
10.4 20.7 0.6 99
E B 2y TH#EEA
Upper part : Urea glue is used
T OB x5 3 BE#ER
Under part : Melamine-urea glue is used

Sample size : 10X10X 2 cm
Wood specimens were left in atmosphere of NH; at ordinary temperature and pressure.
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lcm 6 1lkm cm* 164 187
30 10 Lab
41
BNR O/ XBOHMORKICLIEE
Table 41. Color of basswood(T7ilia japonica) determined before and after steaming
L a b
LFR Y > R
Color before treatment
4088
Stained part 65,8 8.6 8.0
et ,
F——— 72.8 6.4 17.9
et 46.6 11.4 21.2

Color after treatment
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42
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Table 42. Continuity of water-repellent properties of larch (Larix leptolepis) coated with various
water-repellentes and then deteriorated with various ways

B ok A Y T — % — 5 WLERER (h) RIRE |
Used water repellent Treatment with weather-o-meter Outdoor exposure 6 months i
216 432 648 s
PIXAFLTY) =2
A VX
Trimethyl silicone X
M) ZBNVAFNY T Y
A A
Trichloro methysilane x
/ I rHRAEY T — & > Y 5
Silane polymer
EHETLVFLVI)a—
A
Modified alkyl silicone o O O
Ly IRE)—
Urethane polymer O X A O
bk AR A A
A
Liquid paraffin o a X
ks 74~
Paraffin chloride O O O 4
EF85 74~
Solid paraffin © o © ©
&%
Bees wax © o © o
H%9
A
Japan wax o O o
HFo gy
JaN A
Carnauba wax o X
AT ARE | % % x x
Creosote
ORIBARFERE ) ©: Over 16hours (O: 8 ~16 hours

Holding time of water drops & : 2 ~8 hours X @ Lessthan 2 hours
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Fig. 569 Photo-induced discoloration of larch (Larix leptolepis) coated with water-repellents
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Fig. 60 Photo-induced discoloration of larch (Larix leptolepis) coated with Japan wax
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Fig. 61. IR spectrum of subsances
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P I After treatment of 648 hours
Before treatment with weather-o-meter
m%ﬁm‘: Ei —— e P
Crossing at right
angle to grain
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Parallel to grain
0.1
]
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B62H {REMBNRBICFESIAZIBHHITYHORESH S
Fig. 62. Surface roughness of larch (Larix leptolepis) coated with Japan
wax and treated with weather-o-meter
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No coating
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863 MERAMREREREZRH 5V IMORXEE
Fig. 63. Photo-induced discoloration of larch (Larix leptolepis) coated with commercial substances
for surface protection and then treated with weather-o-meter

HA3EK HRAHRERERZE D 57 Y HOBKEDORGHR
Table 43. Continulty of water-repellent property of larch (Larix leptolepis) coated with commercial substances
for surface protection and then deteriorated with various ways

Y LA — X — & WUERRE R BNEE
# K A RFER Treatment with weather-o-meter (h)
Outdoor exposure
Used substances Before Treatment
216 432 648 7 months
w &
A
Brown type © O o o
SR A
AR S a ” « < y
No containing
of pigment
i3S
iiﬁ PAN X X X X
No coating
ORI R IR © : Over 16hours, O : 8~16hours, & : 2~8hours, X : Less than 2hours

Holding time of water drops

15
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Exposure time with carbon arc light
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Fig. 64. Photo-induced discoloration of sapwood of Japanese cypress
(Chamaecyparis obtusa) coated with wax
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Fig. 65. Continuing hours of sound film of woods finished with transparent
paints when treated with weather-o-meter

(T) Todomatsu (Abies sachalinensis)
(M) Oak (Quercus crispula)
(F) White lauan (Pentacme contorta)

(K) Larch (Larix leptolepis)
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(H) Kalopanax pictus
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Fig. 66. Continuing hours of sound film of woods finished with
taransparent paints when exposed outdoors
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The meaning of marks is the same as in Fig.65.
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Fig. 67. Continuing hours of sound film of woods finished with
opaque paints when treated with weather-o-meter

fLH,

The meaning of marks is the same as in Fig. 65.
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Fig. 68. Continuing hours of sound-film of woods finished with opaque
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The meaning of marks is the same as in Fig.65.
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Fig. 69. Quantity of photo-induced discoloration of woods finished with transparent phthalic resin
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In the figure, the determined values of one year of outdoor exposure are represented by the same
scale as 200 hours of treated hour with weather - o-meter.
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Fig. 70. Quantity of photo-induced discoloration of woods finished with transparent polyurethane resin
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The meaning of marks and numerals are the same as in Fig. 69.
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Fig. 71. Quantity of photo-induced discoloration of woods finished with opaque phthalic resin
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The meaning of marks and numerals are the same as in Fig. 69.
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Fig. 72. Change of gloss of woods finished with transparent phthalic resin
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Fig. 73. Change of gloss of woods finished with transparent polyurethane resin
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Fig. 74. Change of gloss of woods finished with opaque phthalic resin

AR, oo HH
The meaning of marks and numerals are the same as in Fig. 69.

Hh ORI EFOMEM I, B 1 ESY 2 — X — 5 W O2008F 1YY 5 & L TEIRLTH L,



2 4

F## (No finishing) TN AN e

F# (No finishing)

{RAEALTE © 200850 NN e e

Treated hour : 200 h

WM (Finishing)

Treated hour : Oh

B (Finishing)
e TR W“'N\M
Treated hour : 200h

B % 4 v (White tile)

100

76

75

{RAERLER © 400RFH] e
Treated hour : 400h

B75E {BEWIBICHES H S5V Y ERREMORES 5 SOE(L

Fig. 75. Change of surface roughness of larch (Larix leptolepis) finished

with transparent paint and then treated with weather-o-meter
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Table 44. Adhesion strength of finished larch (Larix leptolepis) when treated with weather-o-meter

(kg /e )
{iE B H 5|
Edge grain Flat grain
w o o B o8 {RAERERH  (h) TR (h)
Used paint Treated hour Treated hour
0 200 0 200
(EBHEED
Transparent paint
ZhEELT—RT Y —
b AR -2 e & 9.1(24) 12.7( 0) 10.3( 0) 9.8(78)
Cellulose lacquer
1 [, 5 vy —
[ 6.0(92) 6.6( 0) 5.7( 4) 4.8(15)
cryl lacquer
K)yyLgy s
Polyurethams 15.5( 0) 11.0(10) 12.0( 0) 11.2(18)
EHERY LY v
Modified polyurethane 16.3( 0) 14.3(53) 13.7( 0) 7.1(0)
2 V¥ vy N
[ Sk 14.3( 0) 9.3(0) 8.9( 0) 6.7( 0)
minoalkyd resin
EETII)OTIVF YR =
Modified amino alkyd resin 16.7(32) 6.5(0) 17.7(19) 14.6(5)
7 5 VRt .
Phthalic acid 14.3(47) 16.1(40) 10.8(23) 16.6(35)
—LEHE
7.0 — RBIE 17.3( 0) 19.8(25) 15.6(55) 12.4( 0)
Phenol resin
(R EHEH)
Opaque paint
L —— > i -
é“’ U AT 13.8(37) 9.3(15) 10.0(25) 5.9(13)
ellulose lacquer
1 LT -—
FEBIT 35 5.6(20) 8.8(73) 8.4(35) 5.8(35)
Acryl lacquer
R L Y~
Modified polyurethane 16.0(28) 11.3(18) 14.6(38) 10.9( 0)
A Ao N
SR = b 18.2(77) 10.9( 0) 16.8(77) 10.7( 3)
Prepared paint
7 5 VBRI
Phthalic acid 18.5(25) 9.4(0) 16.3(67) 7.4(10)

O HDORTEE L AME O BEEOEKRIED 2EEL % TRLIZLD,

Numerals in bracket show the rate of delamination between film and wood
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Fig. 77. Hardness of the film of wood finished
with transparent paints and then treated
with weather-o-meter for various hours
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Fig. 78. Hardness of the film of wood finished
with opaque paints and then treated
with weather-o-meter for various hours
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Table 45. Immersion rate of oligomer resin into wood
2 specimens (%)
KK 8030 + 1) T — DR A (M8030 VS M5700)
M5700 OH H ?i Mixing ratio of M8030 VS M5700
8 2 2 8 Wood species 81t 2 24t 8
0 3 1 XD
35 Quercus crispula 0.8 22.3
Z’ 57? " 2.7 2.1
10 20 amf eptolepts
=y
mmHg 1 Picea jezoensis 16.0 12.1
24 THF A
46.3 47.0

130 6 Agathis
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