FRARAAEE Bull. For. & For. Prod. Res. Inst. No. 367, 1994

3

KM D F b1 H

— AH RO Z OIS DRt & R ORE N —
ERH

KITAMURA, Yoko: Mechanisms of wood dyeing
- Dyeing Properties of Wood and Wood Components

and Permeability of Dye Solutions -

B B AHREE TAORBIECHHRZSA TN, KM e84 5 RN L KK
HBOFEIZOVTORER, BROTL %,

ARz, ROFHIIODWTHELLZELETHS, 1. KHBEESOFRBHIZOVWTE, KHOZ K
LER T ERB~NDBZBEROEFELIE L TREHSTHA~S, TOEE, SHEKESOLEMI,
BEHOBHIZIDFRPRAELDAZEFWOMI LA, U XV EEEREHTRE SN o 7oDs,
FEVEUE, EREMEHTRETE, PLO— R, AIEA0— AFEERRCRE SN, B
HTldael{fgmshth o, L L, B0 ) AFAT L E bR BATLE, BHEYR
2L RmRE L (WESNL, 2. AHBRAROBREEIZIOVLTALE, Y54 % v OEBK
HBOEBMEENFRIIBREL L, FRAOHFKMOEROBFEIIOLHN 7, B, KMHRUEE
W O GEHIZ BT T OB oW T LTI, FORBEIRE 3 d o0 3. K#
WEBETRBTHoDHIZEF, TORMAPRANREBE LMW TRt E 6% wv. L L, ks
CORFERATHTE, FHORBEBOKE, NHEICRELLTVRBEIERECI LV I ENFS
Mot Fi, Qsﬂd)aﬁx%f‘tif}&é%f’?ﬂ)@wf#m B ot 252, AMAS~ORHORE
R — e, BF S, BRE-AMOMERBRTRESRDZ LS %ﬁ*o o 5T, Ao
BE lilll:@*ﬁ’lﬁaﬁ’frﬂiﬁ'b ERB OIS T,

B x
E> RO
BB SF O HABPE  vevvmrmrrereemtriie it ee e e e
d 2O —Z, AIRNT—R, VT UDFBYE e
211 ZE BR e e
2.1.2 BEFEJLUNEBL -
2 KM O - AR OKRMOBEIC L BREEOLEL o
2.2.1 E EE e s
2.2.2 HEBLTZINEET oovrmcoii
R -~ -~ P PPN
A REAR D GLARPE v vveererereee e er e

1~52

[=x TS S N )

19904 3 A30H <3

(1 /f\*/fﬂ:l b

{ftI.— 8 Wood Chemistry— 8



— 2 — HHR SR RRYE %3675

3.1 AMEERETORAPE rooorrrrmmrrmme e e 16
31,1 BB ceeereeeeereeeeniree e e e 16
3.1.2 EERFLIFEEL coveeemrormormnmrte it et 18

3.2 FHHALERIZ L B ReABPEANDEIEE creeeeite e 19
L T T S =T VU 19
3.2.2 RERJLIFEED corvererrrreeiiiite 20

3.3 GUELBHE IR BEAREG eveerrorrrerrmrrereeniitee ittt 20

3.4 BT L7 ARA DERPE cereemrerrirnner et 29

3.5 EE Bl eeeeereeeesneeenieeniree e e et 25

4 AR FIBEELDIRBME -oooveeerrremree ettt 28

4.1 BB OB oorroererrmrrrereeare e 28
F O T = S - LT 28
4.1.2 KERFLIFEEL oeeerrmetimmiiiiae e 30

4.2 JRT ORMEEBEANDIETE LB eeerrererrreree it 37
A.2.1 B BR ceveererreereerierrrieiee it e st e e ae e s nraa e 37
4.2.2 RERTLUIEEL oot s 41

4.3 BEEOREE L QEEDIRTE o rorerrer et 42
4,31 ZE BR veceerereeeeerreeteimiie e e 42
4.3.2 SEBJLIFEED oottt e 44

4.4 BEREHE DR EIRIE ovreeerreremmrmee e 45
F O O R - T PP VPPN 45
44,2 ERILIFEED coeerrreeem e 45

T = P P 46

T S - S PP PRTTOP 47

B BE eeeeeereeeeeneeie e e 48

AT o G TP P PP I PR PP PP 49

SUMUMATY  ++e+er erseesrmemss e s e ettt 51
1 # a8

Fa DEFEOFERIL, FIIAMEEDITERATELEVSTOLBETIE RV, FRIEKRMAHD, I
TOLRTE, wWhtk, WEM, REHR2E, oMLK LIZ IR SEREETICLEE A
AEREV, F72, KMAIEE TICHRA DEFICHTRAATV R0}, ZOMBEPLARE (F), 2L
TERAPAEELACRHIL TV A2 THA ). FE, AERERDELVHMIHALS > THE
NTWB LI, AMOBLRE () BRESOMELAGTLIERELERLEVR D,

LIAT, RROFAFELCHAERRKEAIEEH 2 IILY, HRMOIKRELTEL, 20L, &



AWM OREEE (A — 3 —

FI2h 5 CTHEERAIFEEDOHHEEF L O THEEESENL L, BAROBNEEREN 2 %Y,
HIRTL, ALTLAMOAFENHFEIINEL 2o TE T, oT, FAGAMERUIIME) 7
DI, FEPLAPOMRTCAEELTCL7-0, AFTRLAHOPLALRKEDELVLDOFEAT
SRR, ERALEHOBEIC, H5VEBROEFEHCY » FLHER 2, AN Eaoiim s
CTHBELEI &L LTV A,

ZOEHIEBORER, FEE ANBEEEOEH, BEHROLEHOSHRILo oIl HEs S
HMCERSNTBY, ZOEEMIMALTETCS, £, BEICL - THOERRY, {bitokE
2EY, [FBCREEAT AL S A7 OORBHHESLEL 2> TE T 5,

BUIE, KM OFEPFEZFAEO LVEEERTITOR TV EIZE b o T, LERB%1T) D,
Fhid RMOEBRILE LTEE LWES", $4bb, 1) EHEISERAKERLbhLy, 2) W
KSR, 3) FBA-THD, 4) KMAE T TERTES, §5) FEEOTLRIINT 2 ELEH
By (G, B, B, ICUAaRY), 6) fEEHIRY, 7) RIETHL, LEDHITOLNRLENEZIOD
ILD1) E4) BEHTEPZALNLZVOIZR LT, BREACEREORE Y #H T LT
ELNHTHD, FRHIFEHIANTE A TIEH A5, BHENE L, FEHEFEZTRHHNERITO
AU EETH D, £-T, KEBZAEDTIEDNTE, AMOERL Kb VWERNTE S,

FEAMOBMOME TRY KT L L Fig VIORTE VBB OWD, FO—2EmIL
TeFEMIIREB LT RIFA TR (BB LRA) Thh, Mo—21k, FTEMELEA L, RAEK
FAORM L EE LT OWME, WITEHE (FRTHRB C) Thh, AFERIEETHRBIIET S,
B, FHRIECAIAREGLFITNL, £ETHRA LR, BEOCHFETAHEDOREETL VA,
BTHBIIAMNE T CORBILEL LS,

FNW i, AMANE T ToRtt, ERAMORANLEFHESELZ LN, SEBORMIE LS
COREEEAMTIEERD, Z2OELAEERTE, ROEBHNTHS,

REIRA (AHEEORS) il

Dyeing process A Evaluation
LI L (Surface dyeing)
Form [ {b biraTo B [ B
Uindyed wood products Finished
products

A R
Living Solid
N Log
) wood

lree

ReTEB (KHABORE)
Dysing process B

{Inner dyeing) %21
- BeAH Form | Hih
3 KL N Finished
-------- Dvedtre Dyed wood products
RETRC (KAHABORE) | ]
Dyeing process C Rani S

{Inner dyeingl Evaluation Evaluation

Fig. 1 gefa A A ORE TS

Manufacturing processes for dyed wood products



— 4 — BB aETMERE 5367

) AMOEEREEDL, KELY-BELEHRT L,
2) KM EFCRETLILICLN,
(1) geah ot LIFIMIATETH 5,
(2) BWOTTH—2KBFTE, LIrLBEIWETHL (229 PRECOHERTE)
(3) THEIUEROBREIZILE L THETH L,
(4) BAOEMEP R CRBFERPIIERORLD 7 7TV B,
(5) FEAEEN, EREBAMOEENETH D,
(6) FAR - WA 7 LHADKR, BHOBEITIETH S,
(7) B8R, FAML A EOTEGOREENTRTH D,

BRIEEESHTOLELREME LAV E8NOE, FAEFRT7O7 -, EFSL 7707 -2 L%

, IBROTRERY S, Lo ) CABBOBELZ LD T TN ATE, ZOEMIL,
REERGHEM, ERRERMPDHITOND, BMEOERII Y A06M8TH, 15) 7 CREOREM
PREBICHRAAFEH L THL0T, HEHRCOHA SR TS (Hith, 1974, 1977), ¥/, EH
ATREPHEOFETAM # B L, BHORG, bbb, KB, B, KWL & ORMLKE
MELTHBELTYWS, 20iis, HEOH, BBROMLML, T4 7OM, AR-vH, XFEE, T3
S S G MRETH B, KMRESTbIW T 5, FoAM Mz, MENORSHITTHMED
TLRAF— PHICAIEHIN T3

L EDP0EFNE, KLZOBEDD, HLVRENFEROLDIIAM BRI ThhTnrz, $72,
SRR TS REHITONTELL, BERIREENIEL, 209 ARBETH I REFITD
TEFIEEAETELRD ST

ZFDZ &, B, $4bb, "R TEMF A" (ReEHE LK, 1912, 1982 (HLIH)),
EREZARIC L B KIEAM O ARGEIZET B85 (=4, 1920), & 2 W I3 B MR RGeS

(FHH, 1936) % &Il L - THLDATH S,

ARMHEE THREL W E VI HERBURI» S d 70 FOLDIITAREGBEIRKALONTELZ L
i1, FIEEOSHOMEDIED, 1II0ERIZT IR, TAYHIFLTRA VR ETHFFINERS (H
M, 1936) ZEdbd0hb,

B0 ks, 2LTEORLER EORMIZSATEZD (KU, 1964 5 HIK, 1969 ; BIE1976),
A BB OEBIMEIBIIBLTEILALTbR T ED ot T, AMOREHRELHL )
29570, RRIZBVTIEAMEIZH 53 2 K6 L 48 & SR, RUARMERRLS O # i,
AMHERMGEOGEN, REROREEREEHIIOWTHIRE D TELOT, TOREERY
5 (AR, 1986)0

2 KBRS OREHE

A AR, H, GHEHE R CHBME - EFR T TBR ST TV AEMERL2 Y, o -2,
NIENT—R, N2yl WEORESIEESTLEHORGHTHL, £7:, AMEIHEIL



A OGethiiil (AR — 5 —

B2 R, SRS FERTOGERORL L CHBETH D (454, 1970 ; FENGEL, 1984
s WP3E, 19755 WTEE, 19571972 HBF, 1983 MBS, 1982), O L) nEM  RIFHIRREICRE
THOE, FREFROERNINT D FEER T OROETHO I L TBLEYS 5,

REETE, AMEOICET 2 ARNEON+MA I 3 HWE LT, BAO-X, ~n3klo—2%, Y
ForOEBEICELT, £/, MRS GINs N0 AOREWOR LYy B E Lok
FALE ORFER R Co LT (AR, 1986) #Hit$

2.1 EO-2Z, AIENO-ZARVY T OBl

KRR E e T — 2% 2R E 3 28, B TIIRE LIz VWO, BEEERRICHE
RS SWESRENTES, ), FECHL CHARSM ORI, BEREFEIC#bA
FBHRAE L TR S b L D B &, UL FE RN U2 R S Tv B,

AM OB IIE, BEHEEH, BEREE, SEEMEHOVCTNLPAER IR TE A (IR, 1969 ; #
i, 1974 ; @, 1976 ; WH, 19735 AJU, 1964), KM # BT+ 2 LFRTOREHEIEFRENEL -
TWhHEELLNLDOT, TOMEPHOMIT B 7O IRFZE £ 55 L 72 (FEKH, 1971a, 1979, 1983a).

2.1.1 £ B

1) AFHR

a. K 8

AZFLHM GRNE) 240~602 v 2 2 2B L7z,

b.  BAEAH
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BifeAd 0 & BIERMRIEG: (WisE, 1946) CTHRS L7, HIERREST U Y L1 8 2080 K 1B
E3os5MmE L7,
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a—1. ClI Direct Blue 1, C.L 24410
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a—2. ClI Direct Green 63.
(Kayarus Supra Green GG [{L#))
b. MEtEEeR
C.I Acid Blue 117, C.I. 17055
(Suminol Fast Blue R ({£&))
c. YEHMIE
C.L Basic Blue 9, CI. 52015
{Methylene Blue (FIJ6#l3E])

LhE, R L4 BEHOHOLFHEER (FREBLERSE/, 1970) % Fig 21317,
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KR OAMER S 1L, S5CTHEZER /2,

P31 REOKAER (72770, BEMgEHI 3 %EERED 1 %) T, AR T A RRBHOER
oGIREE) 131 130 (BUENO00mg) & L, 90C O4inH To0MEIETIT o7z, Bffh, Y9271
N —THEEBLTKELL, 512, NapSOs 0.2% £ 510.5% < LV ABEH T, 60C, 305MD
PR (K7, 1968) 24TV, TAHIKEL T, LA, SR ITL, FHEMA LTl
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a. TVI7UNERRBEHIZL D YEROUE

Y M= VR OB R R R Tt L Sl 20ng () TOoXBEL, Vo ULEM
10ml 2MACTEBTIC2 HRIKNE L - BRI FOREAHELEE L, Bl Im% 27 uVERET,
Mok s RIS, IEEMEHE THEICHRLADL, BV o GLESHCo SR ~7 v
FRELTER L7z, WTHREBBRINARZ PLOWERRIZENENOEHOBIBADOBETH L, &
B, HEHEPEEF (Methylene Blue) OH5& 1212690 & 760nm O 2> OWILE — 7 2 H2H%, 760nm DO
FfE T, T 7-EEMde# Suminol Fast Blue R D& 1213, BRHETH 5522um CRBE L7, BF RO
FHEE, BEK (Fig3) 2FHRL, FRIZEDTOTIT -7

b. W FFLCyAEHRICLLEEROMNE

Direct Sky Blue 6B THfa L7 %A F #10ng $2& Y, 7 FFL > (Brown, 1967) 5ml % HIZ T2
BRWME L TERLZ, EFH2ml 2% FEL o CHEEICHRL, WHBWBIN AR PV EHlE LT
BN w s L 7,

2.1.2 #ERUEE

1) PIERIC X B gttt O3

A BOGE T th LA OB S R OARBOREHREHI OV T, VMR AHEICL 556
DFFAEE KA, FOKEE L Table 1 II7T, TORICEOLNE LI, BB OREHIEERSIZL -
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TREELIEREDT B, KBTIV ThOERTLEBINE I LXFhraTz,

EHBe¥ (Direct Sky Blue 6B & Kayarus Supra Green GG) D4, + 10— 23 BIFIZ4E Sh:
A, V= iRBEAEREB IR o7, BB, Aol o—R bkl O— 23RBS NS
VO - RFEDRMGRETII A -7 RERTIIEREA L LT EELHER LAY, mEOR
B3 3IE —EE T 572, LA L, Kayarus Supra Green GG D& IZIE, BB TIZE - T, 4
BHEHAOERIIETORVIEDOON, HFEROBOLDEHERNHV LD EDH -7,

B Tz ) V= VIR R SN zY, ROl T -2, B -, AIENO-RGED

8 S T e (B SR (B RS AN

BEMEHOEE, L1 O0-2B3ETTRRTH 708, o3 nd (b ans,

a) HBEgE
Direct dyes
a-1 Direct Sky Blue 6B (C.l.Direct Blue 1)

CH;0 OCHjy
HN  OH HO  NH,
Na03$ N=N N=N - S0aNa
Na03$ SO3Na

a-2 Kayarus Supra Green GG (C.l.Direct Green 63)

i g SN

The chemical formula is not given.

by REtERE
Acid dyes
Suminol Fast Blue R (C.l.Acid Blue 117)

SO;Na

o) SEIPERH
Basic dyes
Methylene Biue (C.l.Basic Blue 9)

N
[ (CHn)zN‘©:§:©‘N1CH3): } Q

Fig 2 F=HOREER
Constitutional formulas of dyes

W R

Absorbance

/
’
1.6
1.2F
0.8
0.4p
0 1 1 1 1 1
0.04 0.08 0.12 0.16 0.20
=3 114 ]
Concentration { X107 %%)
Fig. 3 Y7 ouRBERPOREHRRE L

WAEE & DR (RER)

The relationship between concentration of
dyes and absorbance (in C1,CHCOOH )

) : Methylene blue, A,,,=760mgu
X Suminol Fast Blue R, A5.,=522m



Table 1.

A B AR 3 D et fh

Coloring Properties for Wood Components

et A LD
Dyes Cedar heartwood
B K A Kb | BEIRAKY AL —Z | BT A | ATERT-R Ny
Name of dyes C. 1. Name Wood | Extractives Horocellutose celtulose Hemicelulose Lignin
meal free-wood meal
Y4L 2 FPAAA TN — 6B
Direct Sky Blue 6B Direct + + + + + —*
; Blue 1
B & R
Direct dyes - - - S I
HYFARTT TN = GG
i + + t + + _
Kayarus Supra Green GG Direct
Green 63
B A3/ V77 —ZF 7N R | Acid
Acid dyes | Suminol Fast Blue R Blue 117 + + - _ _ ¥
JERMEYR | A F LT — Basic
Basic dyes | Methylene Blue Blue 9 + + ++ + + 4

note) ++ D IFEIZRAIAICEE  Dyed very well  + @ BEFIZH(1  Dyed (dark)

D4 Not dyed

* kA BRI CIEbTMIENRD

+:9 ¢ Bl Lightly dyed

Slightly visible on with a Spectrophotometer

BRSO Y

L 108
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2) Y VEERRIEMIC L D RAROWE

AHA R 5> B UVA# % Suminol Fast Blue R (BEPESEL) 86 U°1Z Methylene Blue (JEEEMEHSF,) T4
o L 22k k o Y 7 u oBREA R O T HLELWIL 2 < 7 P L % Fig. 4 (Suminol Fast Blue R) & UFFig. 5
{Methylene Blue) 2783, 7, MAELHRERICESTCTHE L2 B 200g 47- Y OfERE T
Table 2 12555%,

Table 2 i2W 6N D L H1I, HEMRGAHOAIEERH LN L, VTROBBIBVTLEEFEEITK
ThhHIEBEDOLNI, T/, EEAMERILEERIFO L O - AW KT, R TRY
WlEAR, V7=, AT —ZADOMETEL O - 2ADFEFFIIP L, I OBAEIT RIRAFEEIZ &
LR E —F L, R TR 7 ORFEEFROKE (, ROTRIEARR, AHEOMTH-
7o L2L, FOElu—A, £AT—RA, NIt VUO—-ZOEFSIEL0T, E<EBEEN R,
IRHEDZEHRS, KBOFEBIIKES) V= ORBIZLLLDLERTE S,

760nm
0.4 690nm
0.3
¥ 1.5F
) E L Ho
By ooz
=N
e
0.1 &
g
W /E @< 1.0F
- - %E R Z
[L 1 T I | = ﬁ
*C Ho, He 550 600 700 800
13 K
Wave length (nm)
0.5pF
Fig. 4 ¥ 7 0 o MeRedl i o 5T #LER R AT
AR bV
Visible light absorption spectra of dichlo-
roacetic acid extracts He
. C (] 1 L
¢ Eru—z 600 700 80
©oe Wave length (nm)
Hemicellulose
L D= Fig. 5 e 5 3 #}  (Methylene Blue (ClI
Lignin Basic Blue 9) C#%:fa) 0¥ 7 un
o wokm o= A H 0D BT BLEB IR A= 7 b
E . ;;)’;Z;il;l%e Visible light absorption spectra of dichlo-
B ; . roacetic acid extracts of wood and wood com-
Extractives free-wood meal )
W RE ponents dyed by Methylene Blue (C.I. Basic
Waood meal Blue 9).

IOV Tk Fig 4 2B I N2y
The symbols such as C, He, etc. refer to Fig. 4



— 10 — BRI EHE 53675

3) I FFECBRBILIEERONE

BEHEEHTRE LR PS, P/ TENSZERT A LA TEL» 70T, #FFtL
(BrOowN, 1967) % Hv 7z,

Direct Sky Blue 6B (H#Hekl) THRE LA B, & FEF L IIERIIBERLZOT, THEO
WL 27 b LEAMEL, FOERELFig 68T, ZNIZE AL, KBRUBEBARG ORI
MUTHROLEL, KTl u—2, futbra—2, UF=vOMETHo7z, BHE L EFZIZHH
WERIZHDH, 0, FEERASOEEZORUMERICHELLEELLNE,

2.2 AN O-ZRCFBOLERNRH - L D2REMORE(L

SATHLPE R 728 )10, B0 — AMHECEREE CESICEE SN, BEHEECL D%
BIIHETH 5,

KIS RMBHRE AT — AWML EOKBEEIL, FPIXFLT VR LRSI~ FUEGTEAT
Ll BBUMAEHIZI I REHIEL(HEINLZEFRVWVEBLTWA (KM, 1968), %= THIKFR
Tit, NSO FFEEZSBEIIAMELVT - ZIZ Y AF LT By LETEAL, FNICE - TE
WAL DBEEELT L2 Mb BN TEERLIT - /2 (FAA1976, 1989),

2.2.1 £ B

1) & #

KB OBEME/ VT (DP) &, L 3 =%# (Rayonier) 7+t 75— b/ 7 (Rayocord—XG—-LD)
PR L, ZODPEBEHEBHEL LTALT Yy 7 (60%), SVHLT77—(20%), A7 NV—2Z(15%),
Ty b7 R (5%) DEREF» THHVLRTEY, a—tkrO—2Z (96.1%), 3—tILOT—2R
(1.6%), flg5-(0.15%) . K5 (0.07%), #HH0.3, HITHEEES.0ODIDTH %,

2) y—ruu—BbRFaFiSOUNPMNYRAFLT Y ETLIOT4 KOS

MY RAFNT I EEMEES0g % K30ml (ZIEA L, 40~50C IR L THEIE LS, ¥sunk F
V) 2 24ml 2RI T, [MIRET 1 BERIE S 87, KIGK, BIE TISKEZRET L L& HH L7
WilBk, ¥/ —NTHEELL, BEROESy — /700 -3 FuFl 7a¥ L YA F L7 E2y

Table 2. ABRUARMESRE I ~O4HOdh &

Amounts of dyes adsorbed or bonded to wood meal components

B ¥ {tWU—z ANibLO—-2Z | )=y |kl — X R Bf A8 K %
Celiulose Hemicellulose Lignin Holocellulose Extractives Wood meal
mg/20mg mg/20mg | mg/20mg mg/20mg | free-wood meal mg/20mg
mg/20mg
Dyes C. 1. Name

Suminol Fast C. 1. Acid

o 0 0.250 0 0.130 0.100
Blue R | Blue 117 .

C. [. Basi
Methylene Blue | gas'c 0.030 0.170 0.320 0.600 0.390 0.450
ue
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LrasA4 K (1) #2872 (Fig 7). ZO&&IImp. 188.3~188.6C, TTESHE . C 38.58%, H
7.89%, N 7.76%, Cl 36.96%. 5tEfH (CHsNOCl; £ LT) :C 38.29%, H 7.98%, N 7.45%,
Cl 37.77% T, KERFTNI—=WIIABETH AN, No¥y, PVLY, T—=TW, TEbr, 70
ORIV LEARETH - 72,

3) B, y—IRFLTOUVNMYRAFLTLE o 600~605nm
AU FOLRK .
2 0.3k
y—rua—g—e kol radn iy 2F T
TYyEZYL7OT4F (1) O 1gE5ml o §§ “2r
KICHE® L, KMIL+ b o 40 # (NaOH 0.1- Ho
0.21g 2K 5 ml 12 M) *BATIILBTFOMT L 0 — L
550 600 700
oo F LT BRI RIS it b 72 B 45, % K

BIEICRES % e o BT T Rk, 3, 7 - Wave length (nm)

IRELFOVL P AFAT VESS LITT A Fig. 6 geft i F (Direct Sky Blue 6B) 7 F
FL 2 FE ORI 2T b v
: HHL7: (Fig. 8 ),
B D Eanclr (Fig 8) Visible light absorption spectra of dyed wood
PEDEHIILTHERLZ (1) SHERRT 2 and its components dissolved in cadoxen.
TERL, HIBEEFOTE/ NV TORBERE LT ST OWTid Fig 4 BB SN
The symbols refer to Fig. 4

CH:; CHJ
l I
CH; —N+HCl+CH,—CH—CH,Cl —CH; —NT—CH; —CH—CH. Cl
1 N S - l
CH, 0 CH, OH

(1)
y-yuau-3- e rFaxy ol
FUXFALTrEZILZOTA N
¥ -Chloro- 2 -hydroxypropyl—
trimethylammonium chloride

FIXFAT IS T¥soar N
B30 Epichlorohydrin
Trimethylamine

hydrochloride

Fig. 7 y-7uu-3-BE FOF T TUEL MY RAFLT V2T L7054 FOER

Synthesis of 7 -chloro- 3 -hydroxypropyl trimethylammonium chloride

CH CH,
I l
CH; —N?—CH,— CH—CH;—Cl + NaOH ~— CH; — NT — CH,— CH—CH,
| | | N\ s
CH; OH CH; O
(h (I
y-ruu_pg-vkoxsrsol B.y-—TEXITOEL
F)AFATyEZTLIUTAN FIRAFALTyEZTLIOSA K
7 ~Chloro— 3 ~hydroxypropyl trimethylammonium chloride 3. ¥ —epoxypropyl trimethylammonium chloride

Fig.8 3, v TRFLTOELM)AFAT L EZTLZOT A4 FOFK

Synthesis of 3, 7 -epoxypropyl trimethylammonium chloride.
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L7, 20720, RIGETICEINLA R X MLEw () osxiflc L. $4b5, Hitiikr
M) AT RFIERGBL, FOBIERTARBEF VYL RBRE (TIOFY v E-F L
PIT 7 =) R, HEEETHEE L. FOME, e RERTIZIE, 83.6% DRI AERHET (1)
HIN T &b o7,
4) HEEE,L 7 (DP) N, Y RAFLT By LIEOEA
(1) O#idhl16g % K30ml (ZHEMEL, 4.2% KEEILF P YUy 20502 2358 1 mol iz, pH
7 ~8IEoL izl T () o TR,
IDHERO - RO RIBARFTZFELTRINL, (1) OF4%E072, 5, 10, 15% £ %5 &
AL, FREFNSOML T OOBEMREFBL /-0
BREOBEIC T #S L 2AR DPS g o3t L, TEMSEETIDHE L/2E, 8LEh (LIF
DA EIBOBO EFEI8ml & L7z), 35C OB RS CHE, MuTl0T oIz BL, 1
BRI NZLLIE L CThUL 372, FHEERT (0) OKEHRIZDP il L, O TMAKGEHE LS
EERBI TOHETIITARS L OWKIBIEA R, 73V FORIEH 557 TRV I LA A 72
DT, B LIT-2HICEBRLT, v 7 RCaEE G S8, R TBMIC S e HdkE L 7,
BUGHEEE (X100CTMES 4 & 0 &, 10T THAMLE L 22 HA i iBR Tw /0T, 10T E L.
Mg Hoic kL, A 7409 -TlEML TS — MRIZ LA, 2~ MBS 2B Py
VBT, FSATANY—THEBTLEE, L FMiZ2 2Lz, 7S AMEIZBLT
KW % FIC L, 35C CHEBERE CRBUEZE L7,
MY XFNT B2 LHEO DP ~D#E A% Fig. 9 12757,
5) defh (BFLI, 1967) RUGEHFEOME
Beth (21RO A EEOMM AR & 3 SHBEAIERL, 1 %BEORFERE LT LZ,
a. CL Acid Yellow 25
(Suminol Fast Yellow R conc. ({E#))
b. C.L Acid Red 1
(Solar Fast Red 3G ({EA))
e. Cl Acid Red 114
(Supranol Fast Red 3G (FBy))
d. ClI Acid Blue 117
(Suminol Fast Blue R ({£%))
2L T BB . 5g 2 40ml OYEHAETE G 1180) (JHHE L, 90T TO0MMILER L7 (BF LT, 1967),
gets LZ23RHERPE L, RO THBE T M ) 7 40.2g # &8:0.5% 7 L LU FEEHLI00mE [ZBHE L C, 60T,
3057 M OWEBAIEEITV, TONEKELT, RED Pz — MEREL (Fikiz4) LHEE), 35T
TR L 72,
et L - 3BHE R E TH L HIB0TH T — T+ 7 4, RUNECHITOME 6
(RTHEBE) 2HOTCHEL, —FH, BB LK Sug #10ml 02 7 O OREEEIZ 2 BBIER TR
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WL TR RN S, 2O REEY e & LTt | SEhEEL,

2.2.2 FRMUEE

ZHWI0%D, 3, v —TEFLTOEAL NI AFNLT T L2054 FAER (TRF LR
FEWT) TRF LA, DPRKRLAMODP ¥ 4 MFIOBEEATRA L, TALIZDOVTO
Wiz 7 -7+ 7 A FFE OGS TETI - 72, ZOREE Figlo~14 KT Table 3 (27§,
3, B PR ERIZ- 2w Tid Photo 1 12/5F

Suminol Fast Yellow R THA L /2 KB DPIZIZ & A LY SN TE LY (Figll, Photo.l), 7%
AE*,, $2.4 (Table3 ) &DTHTH o7, OEH Tl Suminol Fast Yellow & § & Vo s/,
gt MR IIE , BRI L A RGO R BH SR, UL, NIAFALT By LEY

CH,0H 100~ o
— o0~ /oH L e
\/\ >i- G - GHOH-R 90 R
= 80f o e
& L e e
cn,ou w7 ol 40
- 4
on N 2
i 2 !
H OH CHp~CH,—CH—R 2xT 50+ illl
o = ]
—o~ o8 A\l H A& 0— 2 E 4w} il
— B4 i
H\H O-NoH H & & 30 1,'/
o /
(i‘H, H OH 20 F /,'
o1, —Ci - R wt
OH 0 1 L L X J
300 400 500 600 700 800
. G . .
R=~CH,«N— CH; ®E
N CH., Wave length {nm)
Fig. 8  #HBSLT~D L) AFLT 2 E Fig. 11 FUXRFLT L By A A RE
v AR A B - & A%, 1% Suminol Fast
Introduction of trimethyvlammonium groups Yellow R conc. KB TRt L /-
into dissolving pulp BRIV T (DP) O EREE
AR
100 - Spectral reflectance curves of dyed DP (dyed
90 by 1% Suminol Fast Yellow R conc. solution)
= 80} pretreated with various concentrations of 3,
®oy T0r Y -epoxypropyl trimethylammonium chloride
=3 60r
z
® T S0 . . i
T ok Note) rereeeer T0%D3, ¥ EFLITOUEREY AT
o F VT LrEZT LS UTA FRFEETHLEL 72 DP
S 30F (2B SR I9%8 ArE iE S
" & 20} Spectral reflectance curve of dyed DP. The DP was
- treated with 0% solution of 3 .7 —epoxypropy!
1010 trimethylammonium chloride.
0 , . . N ) -1 2%D 3, y-IERFITFOEN R AF
300 400 500 600 700 800 NT S AZOT S FAKBRCHLEL 2 DP
K el
o . 2% solution of 7, ¥ - epoxypropy} trimethylammo-
Wave length (nm) nium chloride.(do)
ffffff T10% D2, y-IEFL O ) AF
Fig. 10 &R/ SV 75 R S i NT Y EG AL UT AL N KERTHLIEL 22 DP
DT
Spectral reflectance curve of dissolving pulp 10% solution of 2 . ¥ -epoxypropyl trimethy-

(DP) lammonium chloride.{do)



100 —
90 - ._,,.9 -------------
g ®r
P L e i
B % 70 I"". 2,’¢"’.¢
=< 60 s
g /
o T /7 10
XE 50 f= Y/
2L awrp s
k=t /
2 30 b II/‘
fF‘ 7] /'I'
20 B PN /!
- - N, Il .I
10 - \\_\:':.-:/./
0 . ) R L -
300 400 500 600 700 800

Wave length {nm)

Fig. 12 FURFANT BT AR
FIZE A&, 1 % Solar Fast Red
3G. KB TR L/ L 7
(DP) D4 feligtaciag
Spectral reflectance curves of dyed DP (dyed
by 1% Solar Fast Red 3G solution) pretreated
with various concentrations of 2 , 7 -
epoxypropyl trimethylammonium chloride

Note) fJEtilowTid, Fig 11% B E /v
refer to Fig. 11

100 —

90 F s
| l._.' -

80 -'..' ll:',, 10

70F i &

60 i

SOt ™,
w0} "t

f

I

aof !
f

5,
Spectral reflectance (%)
.

VS

20
10+ &

300 400 500 600 700 800
Wave length (nm)
Fig. 13 FURFALT Ty LEEABE
iz & A&, 1 % Supranol Fast
Red 3G KBF THM L /M /<
V7 (DP) Dot AR
Spectral reflectance curves of dyed DP (dyed
by 1% Supranol Fast Red 3G solution) pre-
treated with various concentrations of 3, ¥ -
epoxypropyl trimethylammonium chloride

Note) fJECiZ2>wTid, Fig 11%BHE I
refer to Fig. 11

— 14 — BB ETHRERE 8 3675

BATAHZILIZED, Figlo~14 K UFTable 3,
Photo 1IZHR 6N A L) It E LM EL
720 2 %UEWALIR L 10 % EHE O/ TIZ DT
H# 4 % &, Suminol Fast Blue # R E W E /12K
ERERLRL, MIAFLTUEZTLAEOLT A
REAILD, FeEtE LT 5 E AR I,

$7:, 5%, 10%, 15%DFLHEFRETLA
L72DPIZonT, #FmTUEL. Z0D7:-0DI1,
%34 % Suminol Fast Yellow R conc. THeta L, #
FELAHE Vol THEE LT, FOREE
%405nm THlE L7z # B %, FiglbllmL7A, &
OEDH G5 LI, MEEBRES LS DIZON
T, FEOBMOMAH RO LN, L, £
DEEHTHIRE AL, RFEHERIBECBNT
b LETBEI LN L L7z, BB, RMHITH
FTELERN)AFALT B LEOREHEONFE (3
Ak, 1989) (W TR ET 5,

100 —
90 F
2 o .
¥ 2 70} 0
FE 60 ~
= o 2/
®E 50 e /s
3 e P /
R 5 40F = K /
g A 10/
L& 30F o /
” E
........... - s
20 - /
10 b A
0 e T
300 400 500 600 700 800

HOE
Wave length (nm}
Fig. 14 M) XAFINT By LR
BIZE A %, 1 % Suminol Fast
Blue R AKE M THeth L 72 iE M3
V7 (DP) DB S g
Spectral reflectance curves of dyed DP (dyed
by 1% Suminol Fast Blue R solution) pretre-
ated with various concentrations of 3, 7 -
epoxypropyl trimethylammonium chloride

Note) fIEEIZDWTIX, Fig 11%BH S0
refer to Fig. 11



FCES O LR % 2 REDRE
Concentration of epoxy degree (%)

At DGEEE (EAH) — 1 —
Table 3. SURXRFAT IRV LETEALIER/ VT (DP) Oftmitg
Dyeing of DP with trimethylammonium group.
g # % D PIZRIGEF O ER - L* a* 0k # R KUFEE 0 % %
Name of dyes TR RER Tristmulus values CIELAB - ) -3 )
(C. 1. Name) 4 1 AE%ab AE™ab
1 %GR 3 %REREK) X Y z L* a* b*
1% dyesin concentration based on based on
3% aq. aceticacid | of epoxide { % ) untreated 1 blank test
sample | without
| epoxide
i
i C AL
el 88.49 | 90.49 ‘ 100.43 1 96.20 | —0.41 3.97 0 -
non un treated !
Suminol Fast Yellow 0 86.23 [ 88.45 . 94.83 | 95.35 | —0.90 | 6.09 2.4 0
R conc. 2 59.34 | 59.68 ‘ 18.74 | 81.66 1.98 1 60.11 40.0 55.7
(Acid Yellow 25) 10 58.47 1 62.30 } 19.37| 83.07 | —6.16 | 61.33 40.5 56.8
0 75.79 1 75.31  85.35 | 89.54 3.97 2.48 40.3 0
Solar Fast Red 3G |
) 2 23.66 | 16.33 | 20.76 | 47.40 | 38.02 | —2.72 70.0 54.2
(Acid Red 1) ‘
10 16.18 | 10.04 | 12.40 | 37.91 41.91 | —1.41 75.5 64.1
0 55.12 1 46.89 | 58.60 | 74.12 | 24.22 | —2.95 36.7 0
Supranol Fast Red 3G
2 13.71 | 7.37 3.68 | 32.65 | 49.83 ' 20.96 80.7 52.0
(Acid Red 114)
10 14.12 | 7.40 3.49 1 32.70 52.18 | 22.14 82.1 53.5
0 46.84 | 47.12 0 48.14 | 74.27 1.78 7.35 36.5 0
Suminol Fast Blue R
2 22.13 122171 24.60 | 54.21 1.80 2.50 50.7 20.6
{Acid Blue 117)
10 3.19] 3.05 5.49 1 20.25 3.37 | —9.40 77.8 54.1
— 6
] 5
s 5
® 5 4
o £ 3
7
=
0 2 4 6 8 10 12 14 16

Fig. 15 IRF DAREAE L BRIV TICBT LRI O RERE L AR L OMGR (&

iz /77— ZAPfxa— R: C.I.A.Yellow 25)

The relationship between concentration of epoxy agent and the amount of dyeing (dye=Suminol

Fast Yellow R: C.I. Acid Yellow 25)
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238 &

BEEEROBEIIEE L O - ZAORMITEL, ANl O—2EReRAlf, Vo rididl AL
ENhdot, ZLTC, BEFHOBAGIZEELD X, ATt D—2, fOtlO— 23t sdd
V72 OREBIERIFTH -0 WEMEEHOBEITE AT — 234660 LI < <, 3 IREIc gt
DREFTH o720 RFIEVTRORFIL > THRETE 2, LED I HIZ, RFLHGHE,S,
R TI L - TROMEEELCR G EVHON LT 72,

FAEREAFTAELOME L KHS T A ORHTRELZOL, Yy oukiEEzds Fre s
THBL, THEBNZ~Z PUVTHET LI EHTEL, B, SOIIRMRBRE LT, 4% AF
Nty N T TEBEZRRNEEZ T D,

AT — AGEMEEHTRAETRATH - 70 A0 — ZOBMMERFHI LD Rt e HYE L
T, BBV TR, v RFITAUEN MY AFNT LRI L I TT A FKERT, b0 H
T o7 FORRE, PIAFAT O ELT LEObTNLBATY, REUAIEF LN LTS L%
MR L7,

3 AHMEHEOREN

R 2HER T BGEEMIRS, I CIARSME L £ <, Z0EHIIRME, R, @
BB ELAEEL, FOBREIERTH L. £/, ThOMBOERERVIOE T IIBHEIIL - THRZ 5
TV, BHED LD IR &M TR STV L AMOBEITE, HIEOESRHREOKNE S
B LHBEARYN L TEGLERE LTS, M EAME THERDEEEFRL DL L, Kt idHEn
TR~ THS (HE, 1960 X:H, 1981, 1982).

ZOEHREME, BIIERTAL I IIRET L7012, HEMB ORI T 2852 AN
HAOREEBELEIIODOTHLMILTBL I LNEETHE, AETIIIALICMT A ERERY
HET 5,

3.1 AMBREREOREM

2 UIBWT, RBITERIER L 2FERE, BAESH, EEEREOVuTFII LT RBSh
BN, AMOBEEGOFEIHEIBHEICILIVBRLLILeWLIILT,

RMERE GO LT -2, ANIbra—X, Y7z r050fmhd, Moz L T, F7-Mius
DOFAAZ L - TEL D, (R, 1983), - T, Rtz f LB EIEOREEY-TELR L, BK
MRS L o CRL DI EDNTFHEIND, D720, KERIE 754 H o323 L UCBRMiagic,
FeatEiZOVWTERSE L7 (BRART, 1971a, 1986), BxFHZiXifiedess), MRthserl, EEMEH 2 BV,

3.1.1 % B

1) HtE AR gt

B, SEEOYVFA T DA T A A P (20X FES0XIE 30.6mm) 2R L7,

R L 72 2 OERIL Fig 16(2R L 72,
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EiERE
Direct Dyes
NH- HaoN
SO, Na NaO,S
Congo Red
(C.I. Direct Red 28)
CH30 OCH3
H.N OH HO NHj
Na()xsmN =N N= Nmsonga
Na0sS SO3Na
[ e 2] Direct Sky Blue 6B
Acid Dyes (C.1. Direct Blue 1)
H4C CH;y
HO
i, )50, 04 yN=N N:I\m
NaO3zS SO:N,
Supranol Fast Scarlet FGN HoN

(C.1. Acid Red 111)

-F 222

Basic Dyes
H.C N CHy  HiC N CHz
T+ XX
HoN v NH:  H.N N NH.
N
Safranine OK 70 * 100 (CHa) NO:SD\N(CH )
3l a2

(C1. Basic Red 2) @

Supramme Blue R
(C.I. Acid Blue 117)

Methylene Blue FZ
(C.I. Basic Blue 9)

Fig. 16  $:¥ s
Structural formulae of dyes.
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2) HEhik

Bt i 1 %GBT BV, L1 30DEEFIET, EUBHIC20CH 5155 M TTIZRE
L, 90C TS5 MIHE L. BBk LT, 60T T NaxS0,0.2% % &40.5% < b+ )L HERHK
RCHRERB L, HMiokEL TRELA,

3) FEMERHIEIE

AN YN AONEHEBME TS L, FEBER -2 EFHNNEEMESEEEBEEFME, RO+ v
JSABEMEEFHFTR — 3 BUCH oo ¥ A H 0 NDRBENE 2HOR T4 K7 T R 8 &, K
e, BOTHE, BEEOER, AN, BFONFWIIOWTEIE L,

3.1.2 #RRUEE

VYA N SORBME, BUTHE, EEOBE, AN, EEONTYL LW TORENEEHE
SR T CEEI L, ZO#R% Table 4 ITR L7,

Congo Red & U¥ Direct Sky Blue 6B % & DEHFFHI & A R Tld, K IaFEARAROBRLFL
BICECRERENT, L2 L, BEHE EE2L, 3r0oMBoRtYoaidRicASNE LI,
KEOBEIETRLZ 72, FARRBEALEBINLVWE EOHENZEDH LI, 2.1T, EH#E
eIV O — AR L CREL, V7o i L CREBRRTHE I EEEOI, SO i, K#
ML ORI 7= o B W ERRLTWAEEEZ LD,

Bl oMz bRt Lz, 3742, BEREEELO - 28N 300 — 210 LTS

Table 4. 7 ¥ A 7 "OWEER R PTEFEONEDOYEN
Dyeability of Structural Elements of Birch

. Kk RstHi | EFOREE +#+ AL HENED
#t} Dye C. I. Name , ) | ; )
Wood fiber Ray Vessel wall Perforation plate Vessel fillings
Direct dves C. 1L - X x x «
Congo Red D. Red 28 #, Black
Direct dyes C.L ) X X x X
Direct Sky Biue 6B D. Blue 1
Acid dyes C. L o s - ) X
Supranol Fast Scarlet FGN A Red 111 * L >3, Orange
Acid dyes C L o | . o) X
: \
Suminol Fast Blue R | A Blue 117 : %%, Pale purple
Basic dves C. L I o o - o
i
Safranine OK 70 © 100 B. Red 2 !
[
Basic dyes C L 5 S oy % %
Methylene Blue FZ B. Blue 9

note) O . B REF Dyed, X | 4R E Not dyed.
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PRT, V5= i RBTHIHEATHA I L2 ITHLMIIL, COHDPLEZ L E, KM
Lo, BELETRTEDL-T) 72 v 25HLTEN, WIFhoORBOXEIZL Y &
ZrGHLTVDH LI IIER LD, EEMEHE (Methylene Blue) Tid, ¥ASURERKR W/, I
DHBOGEBIIRFTH 72,

EMBOGEEOHELS, TRAOEHER L TR MU L L & E 27205, FhizWEgT
Hotze LL, BREAFTNENFAEOREN Y- TWBEILEHL»TH 5,

ZHIIBRE G OHE L KECEETLTHS I D, PHOREELEEN, MBBEOE SR I
BEENDEEZ LR, WTFRIZL T, b LEREIY - I28B 3N D L, BEEAOKEI T
LA, MOLESPERbBIIHERE LS. L L, FHEBORENNDLTHATEHEIELR LD,
REVFEHEINDERLE L - C, AMEROMIIBEIFT LI L1245,

3.2 mHERBCLIRENAORE

SATAMBRER IHHI L - TRBEAIRLL LR, REtrfiETs8iAn—Dok
LT, MICHFET 2MEHS (44, 1983; £, 1983) OREHIEZ SN b, MHERTOMPOE
FERAIZE S Tl vas, BERNIL, S22V EHRHEELR SICECHFEL, F05HMIEARY—TH5
EENTVWE, MERSOBHEIBROTEL, Tho 3 ERLEats Rt I el FHEINRL, T2,
BEAREOMBS OHIERIEREHRNBREOHER, REOMELREITEEILND,

REBET S A H SOBRME R L LT, SEOBECHBLELTY, SLBROBREZED
FRCENENGE L, AMHEEICRETTIHERS OB W T~

3.2.1 ¥ B

1) BEatEifo O ger

HABEB R REIE3 11 ORFER L, $4bb, HREMEFES0.mm O 754 H 3
(20X50mm) T, JeEHI2. 1. 1L HL 6 HETH 5,

2) Mt

DEQ T EEOMAVLE T, RERERERBL,

a. RALHE
b, KHH (EE)

c. EKih

d. *% /=N

e. n—~F i

f. 74 bt

g. NrE i

h, FhAI—L-~_Xy¥r (1 1) B

i. 1 %KEAET by L4

LI IS A R F R FROBIGRE L, BRSHEEN LT, M Ea L 4% THR
M Lz 7277 b i3S T CHLBOR 100 B L THl L7z,
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EDIE - <}

BB %47 5 -GS DV, 201 L3RS B K » TRt 2T 5 72,

4) Btrofg

et E R, 3.1.1.3) Tl HEE OB R Bl A AN L A EEDEIEIL L - TiTo 2,

3.2.2 HRRUES

AT % 47 o 7o B % S REROR TRef L, AHHE, HOGHHLER, EATIREELZ DL T o etk AR % BAK
BT CHE% L,

FOER, KEHEEICTRORH L T 2aYm L, TR, EEREEOREH R Table 5 &
(A S 8

INLOEIHLND LI, BEALDOES, ROUBHEREED) W E50H HND, g
#L#& % Supranol Fast Scarlet (Z X » TRt L7-80y, #HT0MENA SN, Thbh, KFEHkk
ML TIIRRBEREED Y VA, X5/ —L% tfa’f?ﬂeﬁf?ﬁi'ﬂ L72ais, AR E D RETH
h, HETHREEOH ESALHI, Ch6DZERS, Y547 B TRIIBESORAMIZN
ITHEBILTHITHLEHRTED,

DE, MRS EFBERET S I LI0L B, WAk L ToRBHEOELIZOVWTRL LT
72, Hefiid Congo Red THTVy, AMNGUE 268 L LT, SMIBLFBHICBITDAEM T K72,
WL R CIT » 72, £ O#HE T Table 71285,

KIZHOR L LI, FRTOKBMEBTIRIZEALEORLIESR , RLBEKE DBFEAE 0.6
EEFINE ot (IDOMBME T VAEBIZBLARES G, i, 7ra—L - xo ¥
VIR L AL T, ARMNICOREON ENRO SN, FO0AadiEn L) KE L, AEH
HIBMRKELHEE/R LA, SNLOMBMSEI DRI LT, Baks L Tidgams 3 Hn L
TLIEEOLNT, 1 %BKEELT MUY ATIEEEIELAD, BHFn/0 LT, ®RIZiE>%
Wohholz,

3.3 RHBAOREEZR

CORMOFEEIIB VT, RAOREAIZLEET LTI, AMABETEOATAIZLNEETH S,
FO7ZOITERREERELT, NEEARTI TRETHILTH D, ZOIEIZLY, RMIZEAD
HHEOEFE$ S (GERRITEN, 1978) Z &%, F/oUMH, AT A2 A TE L, AE T, FFHER
OEFERER (Fit, 1966 5 Siav, 1971 ; B, 1968) {22V TG LA RIZ2WTRT,

REAEA~OKBEBOREE, —HIS, a) KOE (PHIEE) SBELT AL — 2 v (HlRWE) 2

BL, Bl BUTHET AN - A v ~iRET D, b) WESNA SIS HBEEN IR, 2L,

) HREEBEA A HMALET B, F/o, BEIZL D L, KM AOERL EOKEROREITEIIARD

(HERaRERiE) A ofrbh, #HAD50REBIHEHOBGIES RO NT, LEOSEC
S THhTHTHo (HH1968), Aitd & WAl lfE M RO EMIZOWT, BENO R 2T
& % Cedar Brown K DR ELIEL, BEELZFHETOMTEAILSTE, BHE»S ORER
Rofzvs (Fity, 1966) & LT 5,



At OGOEE (AR — 9] —
Table 5.  BUFHHEEOD Gt
Dyeability of rays
oL B WoodE R Mo o f Ok % H
Direct dves Acid dyes Basic dyves
Solvents for R Red Direct Sky Suminol F. Supranol F. Safranine Methylene
o
extrarion otmo B Blue 685 Blue R | Scarlet FGN OK 7:100 Blue FZ
— - S
Uik omom) oo BoLo M|+ deRg |+ mR |+
Untreated Black Brown @ Purple Light reddish Dark red Navy blue
navy blue brown
2 X A - 4 + “ + z + % + “
Water
3| x Jay ” - ” + “ + ” + 5 + %
Hot water
4 Ay 2= A K K + 4 + 7 + v + 7
MeOH Red
— } - — !
5 | N—~FH aN P _ st P + R + ;4 .
N-Hexane Reddish i
brown
6 7t AN ” # + o + “ + “» + ”
I Acetone
_ I —
A A # + ” + ” + z + ”
Benzene
8 | 7Ia— - aN - + Pa + P + FB + Y
N
EtOH: Reddish
Benzene (1 brown
2)
9 | 1% KEkfL IS ” FAN i + PR + WA + B +° 0 HEYs
E R i+ <
1% Sodium Brownish Deep Dark Dark red Yielded
. hydroxide black Purplish reddish white
! Navy blue brown powder
Note) + i< §eth e ety B SEIEE w e Rty < i< NENPACIILL 1 PN:5k IR 3 o)
Very good Good Poor No dyed but different hue

REBIIBOT Y, EHHERORBIIERCAN OB 5 L9512, Mlgllim Okom) 258
A OFEESERT, HEENE RKHE) ROEKE EHE) »50REMO TEY., T4b
b, AMEKEICEILL TV — 2 > 5 H50E L gefhid, HEsmIcBiEs oM~ ALK, £72
(FBEAL %8 U TROET 2R B BT, MR o BEARIT I RIS A7 LTV B RELIE, @R E LTO
BEEABOTE, RELMELTVLIEDEZI 6N, HREILOBEIZZLHILOBET, 2
WIZKM OO BT PV APEBEIEA L (Siau, 1971), #EE L ToORRE HORCLTY
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ZwbDEBbh L, AMOBERIEICE, RITAZOFHEBAEIFILL TWEA, IThho Bt
FIZEETABELBEMO RO LN (JEH, 1983 ; Jith, 1980 ; &, 1973 ; {£4H, 1982 ; Siau,
1971 ; B#h, 1976 ; LUAK, 1962), ILFEW OB S OGREROAM B~ DRERE % Figl7lIRT (&
KAF, 1982a, 1989a), BebMAEIE, FTFAMBROMRIMRIE CROE) STV A U2 b (

LERHLEE, SPERIMENEY) BET L. BEOBAIIIHBER T T - EEERICAD,
*@ﬁ%gi“ﬁﬂﬂﬁ%ﬁofum%ﬁTéo4%@%$&%%%EOTW®%§T6N—X7N&
BEY D, 10— A S HBEERNA YR THOT A TORET S, ThAaL S, 5 L), Ml
ORHN (WE@ELHEHE) 2»5RBPRET LS LEBOTLRV,

COLHIER (OK) BHIEERTRLABBTRET 2%, ERIITRDIE T H % MFskiEm ™
MHETERL, TN —X A THELLT#EO LB ETS L,

3.4 RBISEL RHOMNE

K FEBTLHEO—DEAMEROREETSH ), EHO—2EFRMETIT ) AMAL T TORE
Thb, BEOHETAMERELCEEANZTO(MHAM, TAME LTRATIEE, TOMEOL
BLME LT, ROZEFHITHNDE (A, 1984),

F—3ARBEATHL, AMOELESIABIIHHEVAAHIEET, BEHHOARBINLIVLDIEL,
ZOFMIIE Y, BRI TIEEMOMEREFBT I LRTER Y, -, BEME, MR

Table 6. EEHEDEEEDREE
Dyeability of vessel wall

oo B O OB B % H BEN%RH
Direct dyes Acid dyes Basic dyes
Solvents for Congo Red Direct Sky Suminol F. Supranol F. Safranine OK ; Methylene
extraction 8 Ble 6B Blue R Scarlet FGN 7:100 | Blue FZ
I + R #E [+ &+ K|+ Ko+ BbeR
Untreated Red ' Bluish white Blue Red Red Light blue
% 3 + S +° v |+ s+ » |+ ”
Water |
*
23 * + - LR v |+ |+ s+ ”
Hot water Pale blue
*
AY = + 7 | x w8 | + 7 |+ v |+ 7 L+ ”
Methanol Bluish w'hite
N—~FH + N - HH | +° 7 1+ v |+ v |+
N-hexane Pale blue
7 + v | x v+ s 0+ s |+ 7o+ ”
Acetone + % + 7 + g + ” + » + K
*
Ny + + HH |+ s oL+ o+ v |+
Benzene Bluish white
TAI-NIXyEL |+ = v |+ 7 4+ v |+ s [+ 4
Etanol: Benzene
(1:2)
1 %KEILF M) oa |+ v - +° v | = + v |+ EBAL
1% Sodium hydroxide Yielded white
powder
Note) + KR Ao ke R Rl d

Very good Good Poor No
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Table 7. FEA(ZIHMIR L7 ¥4 5 » /3% Congo Red Tt L72BEOEE

Effects of extractions on color differences in Udaikamba wood dyed by Congo Red.

m o on s
Treatments AL da ar Ak
1|k & 2 0 0 0 0
Untreated
2 | & XK +0.22 —0.05 +0.52 0.6
Water
3| B X —1.40 —0.80 —1.11 2.0
Hot water
4 | A% 2= —2.07 +0.24 +0.47 2.1
Methanol
5 | N=—~FH> —2.30 +0.46 +0.45 2.4
N-hexane
6|7t k> +1.50 +0.32 —0.86 1.8
Acetone
71N ¥ [ —1.49 —0.02 +0.31 1.5
Benzene
| 7nhaI—N I Xy¥
(1:2) —3.02 +2.13 +0.54 3.7
Ethanol: Benzene(1 : 2)
9 | 1%KEEEFFYY L —0.74 —7.85 —2.70 8.3
1% NaOH
T2, BT H 2 2 LM RIS T 208 F X <, KITEE LB E B CRE S 5
EAL V. 2B, BGHOAHIENLTABEIRETHE I LBLETHS,
B, KM~ ORBOREND, H—CTRIFTHS I EPLETH D, RAHNBOREEFT)
Baid, PRSI T A 2 LA AR TH L, Thabh, BEMETHLAMIE, FONRE

THEBROBER L OBE TR IT IR S 2w,

BRERO KM PIEAOR B EABEC L > TR L, BEMRUNST 722 —F 2 7TEMOEFRR
BHIOWTHR LR, ORANL L, LEOKREVEHE, MHEETOSVHEIIRERRDL DD
ZVEAARD SN, FO— ARHE GV — A LR L URE, 1968 i, 1982), F 7B
LS ECTEEFHELTVWAIENEZ LN, FEITL CBETHHMBIZTD, FEERMEL
THEbIRLI LIk A,
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Beb R IE

L RHMHE  Axial parenchyma
} A i

{ !
*3

*1]

Dve aqueous solution Vessel
*1 %Fiber *3 -—_:r__
HHE Fiber S
f
. . AL
R LRE i Ray
Cross section
He Wro

Longitudinal section

B Fiber

Lo B LA
HiRLEE Cell wall Ray
BEIL Pt
b
Cross  section

Axial parenchyma

W (27 %)

Cross section (Shinanoki)

Fig 17 BROKERORMNE~ORERR L5

Schematic model for the permeation of dye solution into hard wood.
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Table 8 & Table 917, WAKFDLBMEND "KM OEEN" L SEHOBREE L KT H7-0IR L,
K OREN OL VL0, FRORBIESBITRECH 70, - T, fEBAMOBEIZY 5
T, 2O "KBOREN 2BEITEIENTELTHA ), 2770, EBOREIIH - T, £
HEGSFL KR (BOEME IR (2 S TREG 5 T a4 Cedar Brown 612500 KiF#) DR BN TH~NS
SR L7, FONEIZOWTIZ4 ] 1) bISET .

3.5 & &

DA I L ST o Fo R R S, RN, WCHEEYH (Congo Red, Direct Sky Blue 6B), #
P48} (Suminol Fast Scarlet FGN), ¥k (Safranine OK 70 © 100, Methylene Blue FZ) DU
NOFFRTL L FEBL,

OGS HUAR I e O EVEGR, MR OVTRE L RE LT 5 2288, BEE$HE O Direct Sky
Blue 6B TIXANRTH Y, Congo Red TIXE L HE 7,

HEORRILWEBORFCL, FOINLTVHEEE, ST VBEEFH -1,

Db, BEEEOEILN, FORITHENSLZ LN R -7, ZDI EDs, AL
DYARPLIIERE S OB FHELEEV S LD EZ LD, A2 OEBREIIBNT, U
S DRABD R TR D o LPERFHI L 2B E RO B R AL &, KT (RETEMR),
WFRERE, F ARG EDREANT, Zhsd) 72 8il8td 0 (FE, 1979) L2hTwdd
DTH o7z F/o, EECHEBGCES TR LR, Vo rBildgh o7

YA SO GRERBIT A N L oL ot oo ow T, RLBOEREH
Dy bu—L b LSS, SHMBREOMICEKEREVE o, 8L, EEWMEE (Suminol
Fast Scarlet FGN) [Z X 2BV Tid, A% ) — L POREEELETET, ROABOBE LY
b, Fetton brashi, ZAGE, MEESTERANTONPREIFE 2o /270002, 3
BUARMLELZLDEELZLND, A% /= LERETN - NUHfT 52 6T, BENEYDL O %
RREPHRESND I LIZL D, FEEORLEL Huiishi,

FHPKBROR B, MBERE (20K 25EHNA~ORESEERTH Y, HRITEEUE
BT 7 5 OFEE IS THEh o 72,

R (CHE L AMOREE LT, LAESELWI L, 280 BTHE I E, EHII3RMOHE
BRI R S CiiE T 52 L DT EDMEE TV DI & R LERIEE LI,
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Table 8. /X377 =2 —F =7 EMORHEREN
Permeability of dyes into Papua New-Guinia wood
- R DBREN e
L # Species Permeability of dyes AH oK
* % - & % ¥ H K Permeability
Scientific name Common  name dyes: dyes: of wood
Alizarine Cedar
Brilliant Brown
Sky Blue R 61250 (FBy])
182% (FBy)
Alstonia scholaris FLARZT Cheese wood O~ © O
Canarium indicum HF) A Ma-kerm O © O
Terminalia calamansanai fro— Yellow O © @]
F—=3F07T terminalia
Terminalia solomonests : Ly F79% - Redbrown X (] O
F—3IFU7T terminalia
Octomeles sumatrana )4 Erima X @] O
Elacocarpus sphaericus s K> Quandong X X X X X
Calophyllum vexans b2 A= R PN Calophyllum X X X X X
Cryptocarya massoy VAT Massoy @] ®] (@]
Intsia bijuga v435 Kwila O o X X
Dwsoxylum
gaudichaudianum A0y X Dysox © (@] ©
Antianis tosicaria T7y¥T7YA  Antiaris © O @}
Artocarpus incisus TV MA TR Kapiak X © ©
Eucalyptus deglupte HALL Kamerere XX x X
Eucalyptus deglupta HALL Kamerere x O X
Syzygium sp. v F—F =L Jaman X X X X X
Anthocephalus cadamba 575 Kelampjan Q~0 © (@)
Euodia elleryana IHRIT Evodia O © ]
Pomelia Pinnata A Taun X X X X X X
Pomelia Pinnata EAr Ve Taun XX O~X X
Planchonella thrysoidea 7% %347 Planchonella O~ ] ©
Atlanthus peekeiii F74 kY2 White siris © (] ©
Note) * 1 :Q:HHIIL{(RETE,
BN E TRl & TERGTY - I2EBT 5.
Excellent.
Equally dyed both surface and interior.
ST ) _
FHEELELEHATAHNEE TEE LTV, RELVNEOHPRETHS
Good.
Interior color is paler than surface color.
X RENRBTHD,
(DHEREDREERFTH L0, NMIRFEETFH 5L,
Poor
Interior color is different from surface.
O~ X I D
Intermediate
* 2 0 R OIRENT K TEASEEE RERBIBEE, 1982)

“Permeability of wood"” is permeability of water into wood (Editted by Forestry and Forest Products
Research Institute 1982)



Table 9.

A OREE (FKH)

B ORPHREN

Permeability of dyes into tropical woods

£ i
Wood Species

HeRHR A

Permeability of dyes

Scientific name

- & %

Common name

O N
Alizarine
Brilliant Sky
Blue R 182 %

Spondias sp.
Alstonta sp.

Dyera sp.

Agathis sp.
Canarium sp.
Terminalia sp.
Octomeles sumatrana
Dipterocarpus sp.
Dipterocarpus sp.
Dryobalanops sp.

Shorea negrosensts

Shovea (Rubroshorea) sp.

Shorea { Richelioides) sp.

Shorea (Shorea) sp.

Notnofagus sp.
Homalium foelidum
Gonystylus bancanus
Calophyllum sp.
Cratoxylon arborescens
Litsea sp.

FEucalypius deglupta
Anthocephalus cadamba
Pomelia Pinnata
Planchonella sp.
Pterocymbium beccaris
Celtis sp.

Tectona grandis

2R VT A
FTAMR =T
Talhr

THFA

AL

y—3iFu7T
Iz
TER
oA
H T =N
Lok
FA4AMLy F A7

AT F

77y

41—
P X
INT Ty

Za—Y—=7 s F

3
d
N
&
A

v F

E—F

Cheesewood
Djelutong
Agathis
Ma-kerm
Terminalia
Erima

Apitong
Keruing
Kapur

Red lauan
Light Red meranti
Yellow meranti
Bangkirai
Balau

New Zealand Beech
Malas

Ramin
Calophyllum
Geronggang
Litsea
Kamerere

Djabon

: Taun

. Planchonelia

Amberot

Celtis

" Teak

O
X X X X ; © O 00 0 0

O X X X x O 0 O x x X %
X

O
! © O O
X

x

Note) Table 8 &AL
refer to Table 8.
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4 KHMRAZFHROREM

HHEH O, FREFROBEO /D ICHRENRT, HHINTEZ (UK, 1969 ; VICKERSTAFE,
1954). RMEEOREIE, AMBICES B 2EEI v 72000, SR O Y25 Kbz
BUZCRHEEIRLTHERIL T b, 2080, AMNBE THINIET 28 THL Z EATET
b, LhL, KMRAOEHORE, LHOBECELTEML 2 TRV, ZODIRMTIE, 2
NOEDOZEFWELPITHANT, EMRHOEE, T T ORMABA~ORE L I8, GO
BB ORE, FEHEEROBREREIIOWTIIZE L7, ZROOBEIZIDOWTENRD, 12770, AM
FEMGR O E O TR OEAKR, 1982a) D78,

4.1 REMEHORT

RN E CH- 1Tt 5100E, RMMHE CRETAHEFOREVLETSH L, (LM ECr S
TNLGHREDETEETHIE, REOEKETHLA L IREREOEDIIH, #, 4 o &Hie
DEOERLLETH L, BlIZE, BREAMBARGERTHL Y — ¥ —FOfHE, £, #
ROV Yy (h—F € 7)), 8, Ly, HFLEEOMPETIN TS (JEAH, 1971b, 1986),

AL TIERMNEA~ORF KGR OB EVE L AR OFEH L OBRY AL 720, B (AN,
1982a) 122-0&, ARMELEMAHOBELII, SHEEMEH O RMMBA~OREPIZ D W~

4.1.1 % B

AEBTIXSF /%, TFAH 285 NOFYOREBUIST AN~ GRL BN Y, Bk
Lo THRE L. EBIEIUTOMDOEER 7V — 7150 T - 72,

EERA D “EEHEEH TR, HEXOWHL LB THVER,
EBB D “SREIERE SR, HERAHOBERR" T H VKR,
EERC | SEMERH H VKR

HERD | AR LR 7o,

1) fitasr

a. K #

HEHI L+ F (BE0.75m), 754 H /35 E20.7m), ~IFY (FE0.7m) NDRAF{ A FH
BT, IO EEEEHKERDOEESERERFOEMNTH S I & v HETH (4.1.1 b M) Db
DTH B, T I3E40mm X HES0m TdHh 5o

b. ALK B O AP A OBE DR

A PEEEITHIHEIE, TSI, HRT L HRSRAIAEROBRETRLEE YR OAM TH L &
W HEBRPLETH L, TOHEE RELFNERTIT ) . T OFBERFHIIL, Cedar Brown 61250 (FBy)
L, BEERKEROBENE, RAERERTECREL, 20ORBRETHE O, R
FHREEROHMOBAEEHLT, HiEZROLBY) ThHd. Figl8O AT v L AHORBEHEDIC
Cedar Brown 612509 1 % KiFE#500m! % Adr, ZAUIZaK 3 8{4E (40mm X 50mm < 0.7~0.75mm O HAR T
6K ity b LTRIELL, REOREZ20CH 590C £ TH254T Ly &4, 90T T45%H



At O Rt Bt CEAKS) 99—

gee Lo 2 0B AKRTARIEL, EBEIL TS, NTH v ¥ — TFiglimd L 5128 Hmizyy,
P OIEIZOY D I BU A REEREY L — X, 7 3HBMETHL. N ETERABL T
AU, LR KGR O BRI E HT AN TH H & L 72. BT Cedar Brown 61250 % A 728
i, FET A NCHA OBIEE JUAHTROTIRHTH 722 8, HNORGRHOI-OTHE, Hin
DRSO AR A DB, BRI TRC L RIS 2 s0E T AR b T, Z0OH
I EL NS TH D, (o T, RAGRFHIHENE D EEERE L GEL Ty 5,
c. % ¥
BRI L A0 T D WIS D EEDIIS L OB T, Yo bilBWw A BB EERL,
1 KBRS LTABEZODER
(1) EERAOGFH | SIS RS, (LPEEArH S 4 L 0581 CHIRGHRILFHER,
19701,
(2) CEBEB OGRS O Y #3356
(3) B C U | s S Y F 89
{(4) EERD DY | T ARTE R 8AE,
2) Btk
KERA LEERD - ORE 2 E 1L
L, &4Fo 1 % KiEH200ml pIZBE L7, B

T A 20T 682549 CRIR L, 95C T459 MG E
L7, #RIEmAT2oEKEL, EE L Ty
18mm Lo mpit L2bokHLRAF L ART,

1Hhmm

——— 105mm ————

£
E B 17T
= Axial direction
1 50mm
1§
) |
100mm ——=—57 " | N
[’ T —
30 | So s
mm | ~ FN
> L N | Thickness
| —— < ol SNl === 07~0.75mm
Z = ot mm | // \’\:
e o= = / ~.
e | ~
L N
Fig. 19 MMt oRMNB~0OEL ¥
HES % 720 Dl BH MO YIT /5
Fig. 18 AT L ABRORANE & g it
Vessel and sample holder for dyeing Cutting diagram for the valuation of acid dve

treatment. permeability into wood
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ERAMPIZERE L7 EBB L CUEEEHO 1 %KBHS00MIZSF /7 F, 2F4H 025 NIF)
DELHTOR 6T 1ML LTRELL, RBEEIEBRALFLTHS,

3) BEOKBEDOARMAT~DEEDHE

Db OEEFHOBEERUL, REHELH v ¥ — (i) TWH, REYHEEOE SH0.7m DY)
DOEFICBITARERBELISEONL —RT, FTLEICE L CHEME TR~
EEOBREROBEREIFig20lTR Lz, Thbb, FERESERNT T TEKE & IZIZRET,
R LAY, “BEVPEFICAY L LTORTRL, BRPEH T CRmE & W UaMicg
BENTV5ED, NHOAPERL VIREEELLEEY “"BENFY” & LTOMTR L, “BE&EN
TR OBEEXEITRLT, 3612, ROZ20KEIIFIT, 20—, REAOHRMBIHAETTH
LNBITREEOBITHHHHE, “HFH L, ARTTREL TV EIERE L NHOBIRL LH5E,
ZHBREOOARORE LAY —THLEBEETH L,

4.1.2 BRRUEE

1) FHEKBEORM A ~DERE

EERANHERD  TOEEKKBRORMATF~OREZRE, REFLHRTIICLTREL,
Table 10/27R L 720 SR KBHUIIE £0.7om QB OBETH, MEHEE, TobbROED L EI
A HE~NEET 5o

O FFILI(BRET S,
] ISR £ R B ik

Excellent.
surface and interior are egually dyed

O RiEY 5o
KEQEF UBHTRHAT T TRELT
VBN, RELYNBOHFRETH S,
Good.
Interior color is paler than surface color.

X IREFTFRTH D,
(1) REORMBERFTH LA, WEIZER
REHTVH L.

Poor.

n Interior color is different from surface.

X RIEATR T b0
(2) W E THAL TV BY, FKilis N
DEHNRLED,
{ RS Poor.
Undyed parts remain inside.
X I BREVARTH D,
(3) £ifi b N L REDPAY—TH 5,

BT S Poor.

Thickness I A/ XS A te::&;ua! dyeing both on surface and in in

0.70—0.75mm
Fig. 20  AMWIH~OBMEGH OREVEOHE L

Criteria of acid dye permeability into wood.
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Table 10. EEMHHOARMHE~OREE DR (KK 1982a)

Permeability of acid dyes into wood interior

No. C. L. Name® C.1. No? #e ¥ % #18  Species
Name of dye
P /R A B PADE S
! Shina- 5> 2% | Hari-
noki Udai- giri
kamba
1| Acid Yellow 9 13015 Special Yellow {Acilan Yellow) © © ©
2 | Acid Yellow 49 13015 Aminyl Yellow E 3 GL © © ©
3! Acid Yellow 23 19140 Kayaku Tartrazine conc. © (@) x
4 | Acid Yellow 23 19140 Special Yellow GGH (@} (@] (@)
5| Acid Orange 7 15510 Kayaku Acid Orange I © (@) O
6 | Acid Orange 10 16230 Solar Light Orange GX (@] © O
7 1 Acid Orange 10 16230 Special Orange GX { Acilan Orange GX) © (@) Q
8 | Acid Orange 19 14690 Supramin Red GG O X O
9 | Acid Orange 56 22895 Supranol Qrange G x X X
10 | Acid Red 6 14680 Supramin Red B-NG O O O
|
11 | Acid Red 37 17045 Kayacyl Rubinol 3GS Q © ©
|
12 i Acid Red 42 17070 Supracen Red B © x O
13 | Acid Red 73 27290 Special Croceine MOO © O ©
14 | Acid Red 265 18129 | Kayaku Acid Brilliant Red BL O © ©
15 | Acid Violet 34 61710 Anthraquinone Violet 1149 © O X
61800
— 1
16 | Acid Blue 27 61530 Acilan Astrol B 200% (@) © ©
17 | Acid Blue 45 63010 Mitusi Alizarine Saphirol B Q Q (@]
18 | Acid Blue 62 62045 Alizarin Brilliant Sky Blue R 182% © @) ©
19 | Acid Black 1 20470 Acid Blue Black 10B © O ©
; 1
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Table 10, (-2 % )(Continued)

T T - T =
| !
20 ‘ Acid Black 1 | 20470 Special Black 10BH 125% | © [ i ©
21 | et geFl  Mixed dyes Cedar Brown 61250 (@] © (@]
22 | BCAMEMEHF  Mixed dyes Cedar Brown A 1312N (@} © | @)
~ R R
23 | ALAREMEYFL  Mixed dyes Nut Brown KDN (@) ) (@]
24 | BE G REPESHE  Mixed dyes Mahogany Brown R 131212 © @) ©
25 | iC{TRRVEAH  Mixed dyes Video Black M o @) ©

Note)'1. 1 % BB AF ISR 2 20T L, 20025492057 T90CIZ L, 90T TA55 M gefn, Wik T 2 sriAkik, %
BLTER L, AHOXES D UF3) 0.7~0.75X40X50mm, ¥ 6 B4 H500mt, #EMH O
IOV TIHEFig 208 B3 uizvy,

The dyeing condition is : samples in a 1 % aqueous solution of a dye are raised from 20T to 90T in
temperature and are kept for 45 minutes at 90°C. They are then washed in running water for 2 minutes and
dried in forced air.
Sample size: 40X 50X 0.7—0.75 mm, 500 ml dye solution for 6 samples.
Evaluation of permeability: refer to Fig. 20
2. C. I.: Color Index.

=HREOHRHEM L, BRI KAEROBEBREATICHT LI EPHE SN BETHS, L2 L,
TF ) X OREWATRT LI, E-BET L R KERORENR, FHIIL - TO, O, X
TREh/ iz, B/,

Fig 1T\ 2 BB KB O KM A~ OR BRI R L7225, EE R, Bl EOROHENIL T
HLOHLT, FHOKEE R nneDHNTHD, (£-T, RMOILIEHOBBIIHL, T5%K
EZEF-T0aIZ82hh o SR L DREMIIEAYS B, THIIEHOLFEHEOHEIZ L -
TRMEDBMNBRELD, ERHOBRNPEEDRENIELLITHEEILND, Tabb, BMDHo
REVHEINE, BROBEEZREIL, RHOKREALZT 2 RE L TARMARIZEEE L2V, s
T, RIS 2 BRGSO S A7, AHEEEABHNBDEFEGIIELELSELLDEEZS
b,

SR OBRBEORG L RFTTORES, ROMLFHEE L OBRIZOW T, REBERY, G S A
TELIEUTELRD -7, DE, YHOREME, BID5E > T §H O Colour lndex No. A% LT
HHRBOEEIZEB U THo 70, Pl IE Table I0OFFFZHT6 & 70 L 512, CL Name % Acid
Orange 10 & 25 U E I AN AHA~OREMERH U Ch - 72 THud ot U
ThrLhOEREEZ GNL, 200, EBRIMT 58T, ClNo. —205 1 MOFHZESDOE
EHIE L7ze LA L, s E LT, ClLAcid Yellow 23, (C.LNo. 19140) O¥&1243, ®anll X » T
BUAERL 5Tz, ThdE4 OFFHEMPOEVICE B D EEZ LN,
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SEERIH I PHABRON DS, RENAEC L3O ThoTz. LA L, —#RICEsEAS
L LTREMAER TV 2700, FHZID 57,

SRESBIERF OB, Table 1HUIAT X HIZ, w84 H 2% NUFNIZBWTITREROFEHIO
o “EEAGER ISR I EETH Y, CHID “iBE 7b>uI"wdbﬂtmﬂfwﬁ%fttzBii'g“'/)f‘aao
Fo YF 2 FTIRIONAOHITIZEAOMOBEERF R L. 232 F, 78423 ~IFID)
LT, S/ - REENSRETH T

B URHE Table 1R L A1, IERREEIRE TH -7z, THERERORFLEH LS
LTwh72HTHS 5. BEEHOBEC, BEEHOKRS~OERNEEOESTPRELZLE, #0156
DiEBEHEELED > T L. FORKR, 70 RS LOL ) IZAMNE CHBTEZTBINIH 5,
PE-T, HBUIRT DL SITEERHOGBIEETH LR LR b, EDBEOERDOES
i, REEEDZIEM R ThEL LU ETHL,

Table 11. FEPEHHENIM O ETE

gepi*! ‘ . f A

Type of dyes A B ¢ D Total
T8 T Al B S B P P PR AR v T b4 7o Yo7 s
species | TE| 72 \rE| v 2l (vl iy (v Eu_(FErE|
self1si¥gl el 1S\ Fg /|15 Fg|/el1Z|Fg| /5|12 F35
R DR A TETEVSITE TR VST TR VR T TEVEITE2E
: = L = =R =| L = =i B Pl SR
BT Y R e P I B D B I DTl B I D
Evalution of
dves permeabihty
(@] 30 12 16 14 1 1, 10, 0 0 6 4 4 60 17 21
%) Pl | 3D (9] d
12 11 8 1 n 6 12 3 3 0 2 2 ! 28 23 19
(%) N , ‘ (15) 1 (2)| (4D
X 19 38 37 15 25 26 67 86 86 2 2 21103 | 151 | 151
%) | I (54) | (79) ] (79)
- " ]
= H 61 33 89 8 191
Total
Note) *'A 1 ZEEHEEHE LR X OW S 2 R BT R H O EEIILETS,
A 1 Chemical structure of dyes are known, Metal com- WM TRl & I3IFRETY -l BT 5,
plex dyes are excepted. Excellent.
B EEHEEEH LR BEAONH L B Equally dved both surface and interior.
B! Chemical structure of dyes are unknown, Metal com- | iET 5,
plex dyes are excepted. Hifm s U BHTAMAREI CREL TS
C. EESHESHR A, KN L WNHO A REBETHD
C . Metal complex dyes. Good.
D AESER Interior color is rather paler than surface color.
D! Mixed dyes. X I RENARTH S,
*2 L4 2 % Tilia Japonica Simk O KEOG I AL TH DD, NI RSB
Shinanoki - ” BB L,
Y ¥ A 3 L Betula maximowtidziana Regel Poor.
Udaikanba 2 Interior color is different from surface.

231 XD Kabpanax picutus Nakai

Harigiri & “
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2) BEIZLREROHE

DHEIZBWT, F—HHETH > TOERIIL o TAHARNOBRERITEVYSH L LYTD o7,
B, BUEBRRRESS, B TIHBIILVREENREIIEF AL L L o7, B,
Table 100 No.12® Supracen Red BOFERIZ T >/ F (©), v ¥4 H o3 (X)), NIFY (O) TH
Y, No.15® Anthraquinone Violet 1149D#ERIZ T+ /7 F (O), w54 H 2 (O), ~IF) (X)
ol TDEHIE, DEAH I NIRBRELZVERL ST, NI FTIIZTRELZVERD
BBo LL, 7F¥AH N FLEN)FYVIIRETHEEE, > FH /X RET S,

ZNEI, F—EBTOHHREICL > TRERFREZ o7z, ThiE, REHERE 25 ZHABOEOK
B, BIBCELOOKESRBLED, ATEROBEDEV L, MRS L 200 L &
D, KM OREHOEAOEI L 56D EEDNS, '

HO -(;——T‘IJ O‘SOsNa
NaOgS—O‘-N=N—O'NH2 NaO3S-O-N=N’C‘C‘N

]
~S03Na COONa
1. Cl Acid Yeliw 9 CI 13015 ‘ 2. CL Acid Yellw 23 C.I 19140

HO
" O
NaO3S —O‘N=N NaO3$

SOaNa
3. ClI Acid Orange 7 Cl. 15510 4. C.I Acid Orange 10 C.I. 16230
SO3Na HzN HO
CH3'COHN-O-N=N O‘NZN-O'N=N
HO NaQsS
SOsNa SOaNa
5. C.I Acid Red 37 C.1. 17045 6. C.I Acid Red 73 C.I. 27290
CH HO O NH:
*  HO NH-0s8 -O—cm NaOsS
N=N
S03Na
NaOsS SO3Na HN O OH
7. C.L Acid Red 265 ClI. 18129 8. C.I Acid Blue 45 C.L 63010
O NH'CH:; O NHZ
SQOsNa
O NH CHs ~ CHy~-CHz
O NH-CH CH:
NaQsS ~ CH,~ CH:~
9. ClI. Acid Blue 27 C.I. 61530 10. C. Acid Blue 62 C.I 62045

Fig. 21 “SEEICL (RET D" FH DMK

Structural fomulae of excellent permeable dyes for wood.
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RE N ORI B R

BigHE, KMASORELEOFMIICFE LT, Table 1LIZ/R L727S, “BEVFEEICRIT %
OO gKHI191FE S, 2 F /) FT608 (31%), 954 H S TI7THE (9%), »NIF T2 (11%)

THh,

IBHFEL L ICOFNDOEHRHIIE (5%) DA TH -7,

BEMOEFIIEVWEEHEERALYBRVTYL, >+ FTYO%, 954 H 0 5T17%, v F)T2%
Ehbh, KMICEETABBEHOBEL NI Lo, L, —fIziREiBRE, fe iR
MOEI L EOLEMEOERT, BEREODERIILNREDLS,

Table 12.

Rt R DARM ~DREN &L EEEA

Permeability of acid dyes (type A) into wood and their structural formulae.

B

ARY
% | C. 1. Name ¥ % wEM | £ | C I Name - A BiE%
B | (C.1 No) ft % # #& K Per- B | (C. L No) it = W & R Per-
No. meability [No. meability
Name of dyes and the formulae 7 ; 'U‘ Name of dyes and the formulae ; Z /U‘
AEars AREE;
lniu |y
'/' ;/\'
elz| = AHE
Acid Kayaku Acid Orange I[ 0|00 Acid Supracen Red B ©|x|O
Orange 7 Solar Orange 0|0 Red 42
HN
HO
9 22 Orsop s
NaOss. -N=N-
g csn;S
(15510) (17070) N
Acid Solar Light Orange GX (clle]le) Acid Supramin Bordeaux B X | X | X
Orange 10 | Special Orange GX [el[e]lle) Violet 11 o
HO H
10 ON“N 36 H:N-Q—N=N
NaQ; 1"0: H;
(16230) SouNa (17060) CoHeR
Acid Kayacyl Rubinol 3GS ©|0|0 Acid Acid Nylon Fast Orange GL X [ X | X
Red 37 Orange 41
SOuN H,N HO,
21 CHy- COHN NeN 14 H.C-Q-N=N
Hi O—NHO-S
(17045} SouNa (16015) e
Acid Special Crocein MOO 0|00 Acid Supranol Fast Black VLG XX |
Red 73 Black 26
H NaOsS, Hi
23 N=N Ny 60 NBON=N N=
om0 o
(27290) s (27070) soma
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4) BRORENE L LR

AEEBRIHEH L BEORERO RS LFEE L OMFRIIOWT, ETOEELIT 7. HLHI,
REME BB ORI~ O EM OEEBREE (Table 10) 425, 3HEOKBOWTRIZY “BENIE
FIZRH (Q) 2388, 209 Lo 0BAMoBERT & D HIFTFig 2UImRT, DWW THEH
DERGAE CEBHIO>WTHE L 72, Table 12~161015%, EOEMIZEENORH LR D%, 4
PICARDSDE ST TRE L 72, FHBFORE S CFRE LA L OBRIIBO THEMET,
Fig. 21& Table 12~16%5, HAIZI3#Hm s BEMT I L3 TE 20 o7 LA L, Table 12~16D%
&, RATIE, BRESKESTHTFREBAREVODEE, BEMIARE L AN EED I,

Table 13.  BEVERHE DR ~DREN & LFEENX

Permeability of acid dyes (type B) into wood and their structural formulae.

s (O 00)

%1 C.1 Name | % RHEPE | % | C L Name =B 4 At
B | (C.L No.) it % B & R Per- £ | (C.1.No) ft % ® & K Per-
| meability meability
No. Name of dyes and the formulae - No. Name of dyes and the formulae — -
anr el
AERES ARSE:
AR kAR
ZI15|F Z1Z|F
Acid Diacid Supra Red 3B O1C|O Acid Supranol Brilliant Red B 167% [O|X | X
Red 35 Red 133
CH, .
20 GN-N MO NH-CO-CH, 25 8"‘00—( Vnan, jou ;N“ OC—O
(18065) Naos SONL (17995) iNe
Acid Kayaku Acid Brilliant Red BL 0|00 Acid Suminol Milling Brilliant Red B [©|X | X
Red 265 Red 249 conc. Oj—1x
Supranol Brill. Red BB
OC_,:‘N o m«o.s-O—cu.
0, 32
34 NaOS SO,Na
33 w10 dos{ Yoein
oo
N ?;IO,S SO\Ka
(18129) {18134) g
Acid Diacid Fast Red 6B 01010 Acid Supramin Red GG Ox|0
Violet 7 Orange 19
35 ch.HN_O_N!N HO  NH-COCH. 12 mc—(}n-n\iﬁo
. o
(18055) o " (14690) o~
Acid Acid Blue Black 10B (2) ©|C|0 Acid Acid Nylon Fast Dark Blue B X | X | %
Black 1 Acid Blue Black 10B 125%(7) |O|O]|X Blue 29
Special Black 10BH 125% 0|00
57
58 43| (20460) O...N e
59 M"O‘ rﬁ"'"o ho.smso Na
HaG,S
(20470) L
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4.2 RHEZTFORMERADRE LHH

A ORI ERHERAHERT I CRE L, MAOMRIZEINE ShTiThh b, J0%B4E, 8
EEEANIEEECEE L CO TS B S AN S & OBMIATRE DG, BES T A5RIRNC
RHEEMIZMAD ) LI END7:010, KMARE TRESRL LV, KR TR, ZORBKRGEE
DIREG, Thbh, FEGTAAMEEIINRS Sh, BEOIIKMATIIRETL LI HEZES
BB IO HEEE T 72,

B, KMPAORFHEROIZEIL, BESEFRITLTRIEL, Z0%, B THHR 4 CHE

LTREDITHONLBRGEZON L. T018, TOHLHBROHEICEL TH#ANL,
421 £ B

(1) RMEHEAOERI;[- O & FHEDEE
(2)  EERERMA~ORE O

(22N THT - 72,

Table 14, MEMEHOARM ~DREN &L FHEX

Permeability of acid dyes (type C) into wood and their structural formulae.

s (800

! I .. . ; | a1
% | C [ Name % H & | BREM (£ | C 1 Name I RiEN
B2 | (C.L No) ft ¥ ® & K Per- B | (C.1 No.) ft % % & K Per-
meability meability
. T 1
No. Name of dves and the formulae ke i '; TN(L Name of dyes and the formulae 4 ; ”J
AERE: 7l |+
* KN F
7 %
elz £lg|8
s 3__ < % g 2.

©]
C
'S}
o
O

X

X

Acid Palatine Fast Blue GGN } Acid Palatine Fast Pink BN
Biue 158 Red 186

H
50 )ho,séuzn "% sfo.Na 31 ”'0’5‘8"""/&{"
Ky

(14880) (18810)

| I

Table 15. MEMEEHOAM~DRENE L ILFEHEENX

Permeability of acid dyes (type D) into wood and their structural formulae.
NeN
s (8 8 )

Acid Amaranth F O L Acid [ Aizen Brilliant Scarlet 3RH X
Red 27 | Red 18
HO SO.N3 HO
19 n.o.58m=u~8 18 N.o.s~8»n-n8
Na0,$.
S0.N1 SONs
(16185) | (16255) t ‘ :
il L
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1

a.

B ST EATIT Fe R o

HEAABH
® O #

83675

FIER, IFALH LN, NYFNVDRT A A FER (EX0.65~0.75mm)

b.

e

¥

Table 17, 181278 L= & TN FhER L7,

Table 16.

B R ORI A~ DR EN & AL FHHER

Permeability of acid dyes (type E) into wood and their structural formulae.

rn (OGD)

% | C. L Name B ¥ % &M | £ | C 1 Name B & RiEH
8 | (C.1.No) ft # # & K Per- B | (C.1 No) ft % #® & K Per-
meability meability
No. Name of dyes and the formulae No. Name of dyes and the formulae
sleln b4 ”
+ 7|y + Z' ]
AREE: aRak
|| Fiulu
174 jond = %3 (s =
A HE
Acid Acilan Astrol B 200% [e)le]@] Acid Kayacyl Blue BR O x|O
Biue 27 Blue 41
0 NH-Ci, O NN,
SOyt
42 45 Cirj
O NH 11N NH.
N.O.SO—< -O—sl-hco c
(61530) (62130)
Acid Kayanol Blue N2G Q0|0 Acid Diacid Alizarin (o] gle]
Blue 40 Blue 23 Light Blue 4GL 200%
o N 0 NH,
44 SOMa 40 N-o.s{ I o
. ] H o
o NIl—O—NK coclily ,ﬂm‘:‘ NI —O—-NN COCH,
(62125) (61125)
Acid Alizarin Brilliant (elle](e)] Acid Alizarin Cyanine Green GWA Olxix
Blue 62 Sky Blue R 182% Green 44
Ha0s5
HHy=Cl,
18 9 HE 5 o N“—C‘:Enrcu.’c"l
; m(—(ﬁh{u\’cu. L. ﬁ"‘_c"\,cu.
cH—cHy Lit,—cHy
Ne0:S
(62045) (61590)
Acid Alizarin Cyanine Green 5G © 0|C Acid Suminol Milling Green G O x|x
Green 41 Green 27
HeQS Ni0,5
no Q0 NIt CH, o Nt CuH,
56 54
HO O HMIl CIl, o H: Tl
HaOS Nios
(62520) (61580)




Table 17.

HAF IRV & Gt |ATHC TREHILG KoK
— YR RARB A DML & RIEME O —

Permeability of dyes and moisture content of veneer samples after dyeing

—Selective adsorption and permeability of dyes

R AL X 1

HRKIBERORH 4 F 7 X EAR NV F) B
Name of dye in water Shinanoki Udaikanba Harigiri
solution (Tilia Japonica) (Betula maximowicziana ) (Kalopanax pictus)
C.1. Name gkl 4 Rt oREN K PR EN KE gel oA BEAE
(C.I No.) Name of dye Permeability Moisture Permeability Moisture Permeability Moisture
content (%) content (%) content (%)
Iy ha— N
(H:0) 151 113 144
Controi
AL A dn Cedar Brown © © ©
Mixture 61250
135 102 139
Acid Kayaku Acid (@) © ©
Orange 7 Orange [l
(15510) 144 103 143
Acid Blue Lanafast X X X
138 Brill. BS
(62075) 151 108 148
Acid Safranine X X x
Violet 11 Bordeaux B
(17060) 141 103 145

Note) O : BEVHFIRHTH D

Excellent

X BREFKARTHD

Poor

(HY%) B¥BHFOHY



Table 18. & KFE RS ~DGH O
Diffusion of dyes into wood of high moisture content

$HE Species P S 3 AT A G A nNoyF
Shinanoki Udaikanba Harigiri
WE N (Tilia Japonica ) (Betula maximowiczana ) (Kalopanax pictus)
No C.L Days after T
Name treatment 5H 7H 14H 5H 7H 14H 5H 7H 140
¥ E  Name of dye Cl No 5 days 7 days 14 days | 5 days 7 days 14 days | 5 days 7 days | 14 days
A75+»y Lo VB Acid Red 42 © X [
I | Supracen Red B Q © ©
[FBy] | 17070 - - —
TAYy TIIT b Acid Red 18 O O X
) XA =1+ 3RH O © ©
Aizen Brill. Scarlet 3RII 16255
(4747 ] - - -
fY N 7N—BR Acid Blue 41 (¢) X O
3 | Kayacy! Blue BR @] (@] ©
[it#) |62130 - - -
A/ -4y Acid Red 134 X X x
. HLF—B O O X
Suminol Milling 24810 © O ©
Bordeaux B (A1
AF5 -V FL G Acid X X x
5 | Supranol Orange G Orange h6 Q © X
[FBy] | 22895 © © ©
Note) © [ @BV IFEIZRHTH L, Excellent. O 1 #2ET S, Good. X I RENFARTHL,  Poor.

THWY

[=}
&

ALY

H19¢ &
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2) EBJ

a. KMEE~OGAGT-OWE & BRORE

Table 17VZR L7 4 EORF O K 1 % KiEW (72731, Lanafast Brill. Blue BS {£0.67%, Supra-
mine Bordeaux B (2 1 % ®134170.25%) # AL T, L F /%, o9¥ 125 NUFIEEEL, &
WL ICHER IR TR LTEESZAEL, #4t L7s, EAULRE0XHHE100m TH b, ki
R, FiRASH90C T TR205 T EE X2, 90C T455 ikt L7-, RBHBEKEROSS %K
PhRE, HELTEKFELRD/. DX, FB L TESEE, SHENIWHEIL, 4.10 Fig 20 - [E
TiRBREL RS,

b.  EE KERMA~OGH OHLHK

SR, UEAHL, NIFYETIHT OO IKOEMR (4 X6 X0.7m) Z1MELT, 2m
Hg T304 BIHE %, 250cc DAKEZBALTHE LT, T+ E&KLAERETER L, HWVT, KEFE
ETHAH250cc D1 BFRHKERTZOLIIMA THLICEIEL, —~EHK (5, 7, 146/) £BT
EHEL-OLENDH LT, HEEEHE L2, 8o a LRk, REIRED SEROBRBIZOWTHEN,
4.2.2 #HERUEEH

1) KRB RE~DFH OB L HEEDZE

A BT L OBMORE VDI, AMEREZHR (BESHTARE TRELZVRETD
b, FRTHEEBB L HOBHTHNL, 20BEHEIARMARETCRESTLIZITTHL, DT L%
AT A0, EROBICHERLATEII- T, RMEEOSKEZHEL, SXkE»LBEENE?
AT, FORER % Table 170278 L7 Cedar Brown 61250& K.AOrange 113, ¥k (K¥) TORE

a ﬁﬁﬁ’]u&%m‘;ﬁb‘ w] ll

Strong adsorption of dyes onto wood

(AR OEME) (Wood surface)
HIEIHEWMIE  Cross section of cell

b GEIREEE DT
Weak adsorption of dyes onto wood
—j—, o I Gl Dyes

= o AL g&ﬂ Adsorbed dyes
__If_:.‘o—“'____. Z2= A (F12K) Solvent (usually water)
5
_'_r.__;

(K DK MH)Wood surface)
MIBIAEWITE  Cross section of cell

Fig. 22 AMHPIIRIET 5 R4 ORIROIBE OB

Selective adsorption models of dyes onto wood.
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UFEE (O) 2EHTHY, FLOZOIEREBEAR (X) T, KMERDHIREH O 6Nkt
Thb, MEORBHEOEKELRETLE, WThOBETIRKEL, 22 PO EBIRERE
CEKFER L, TOZLEREFROEHOKER TS, BHIZTVEPOHE LEBRIZEEL,
YR T ASERIICRE 2R L TR EREISHCBBE L 2R T D TH S, BIRAIEE 2 &L
HIORT L Fig. 220 L ) TH 5, a i LBROPEH VG ET, bRFVHETH b, a— 11, FH
ERPAMICE LERT, B FREEORETH Y, a— 2T FRRETLRE - £&2 b5,
25 TFRREEOHEOERK T 5, Talbe 171278 L 72 44} No.20 Cedar Brown 61250 & No. 5 @
Kayaku Acid Orange [l %, Fig. 2200 b ®EROPAE DTG VHEIIH /2D, Lanafast Brill. Blue BS &
Safranine Bordeaux B i3, Fig. 2200 a ORI HE OB VIFEITN 5,

2) BEKRERMA~OLH O

A ORBIZERSTOERIBEE L Twa LT, 01 U0EEYHHICERIELAM 25
FARICRELAL A, BERMLSERMICZ23L, BENRIFIIEAZEATFHREINE, 202
RO LD, EH (BAH, 19822) OEROL PP LRBAZREROR L 5 5 BEOEKOGH
BRI, ERAECEVS, 7T MBHREL T, $RORERKR LTI, ZO#%% Table 1815777,
ZORIZASND LI, FHEVREARORE THRENEZREMROZLICLY, FESRIFE
b EDERH 67z, Table 18D #H, No. 1 @ Supracen Red B % No. 3 @ Kayacyl Blue BR i35 H
BIZF 7 FIHTHREFFECREF (O) THDHA5, BIUEHTL Y44 20T “RR” (X)
Thoto LL, 7HHIZIE "EEIZRE (O) ZEbo7z, 72, No.4 D Suminol.M.Bordeaux
%> No.5 @ Supranol Orange G D) FUDPED L 512, 5, 7TRELDL “FR” (X) OHBAETY,
4B EIZI} “EEICRF (O) &kl

O EREHSTFOEBP AR TRI o TWAEILERTINTH Y, TLA—KHETHI %
BEXTH 70123, REMNBEZREBIIITILENFSDLILERLTVA,

4.3 BROBEERHORE

PEAARHMREIIRE SN TEERAR L 2 2BEI, FORENOMS I, FHTLEH#ICL TR
BAHIENFHEISN, £, RHOLHEES BROBRIZL-TREL2LLDEEZLNI, b
CELTOHRYEE78, K, ¥/~ LVEHWTEEHEOHEIZOWTHFE L,

4.3.1 £ B

1) s

a. & #

v/, EI, L/ F0LMA (R.25XT.25XL.60mm) (K82) $HHL,

b. #  #

Table 19/27x L7z 3«f % M L 7=,

2) EBHE

ROZHEEDFEIZL » T » 72,



a. FHOIEER

v/ %, E

% Table 191Z/R L7 B iBEORE OK T I3 Y 7 — VBT

iR

™

b. EHOBEEER
/&, EI, UF S FOLMEI, Table 2008 L& 48 00.05~0.5% DKBEH, RUFTsy / —
VERPHETETIEAL, BEIZL ELTIONHE L BIZEE OB EIRE* #~7-,

Table 19.

At OREHHE (AT

B OWLRUZ BT T H R OEE

Effect of solvents on diffusion of dyes into wood

TE
-3

TF I FOLMAIN, KIGLy ) — L ERBRETCHMIUEALZ . SROTIDOHR
BT 12 ABEERL, SRR

Nafjif%jye HHEEFE  Direct dyes
C.I. name Direct Sky Blue 6B Congo Red
¢l No. C.L Direct Blue 1 C.Direct Red 28
g C.IL 24410 C.1. 22120
Species
Al | S £ 3 P F v/ ¥ £ 3 P F
i ?iﬁz;i Hinoki Momi Shinanoki Hinoki Momi Shinanoki
Solvents tion (%)
X 0.5 @ C O
Water 0.7 X X x X X
v /= 0.5 - — — — — —
Ethanol
Nanﬁ*jf%dve REtERL  Acid dyes HEEM LR Basic dyes
C'I" flame Suminol Fast Blue R Rhodamine B
1 No. C.IL Acid Blue 117 C.L Basic Violet 10
HiHE C1I. 17055 C.L. 45170
Species
kb v/* £ 2 DA [ £ 3 >+ F
B Concen::a- Hinoki Momi Shinanoki Hinoki Momi Shinanoki
Solvents tion (%)
K 0.5
Water 0.7 X X X X X X X X X X X
¥ /-0 0.5 O O O O @] O
Ethanol

Note) ## (25X25X60mm) (&, WL THIRIEEA LS L, 20CDGRERSBIZ,

1H A MHE L7

Wood samples were immersed in dye solution at 20C for one month after impregnation with dyes by a vacuum

proces

S.

EEE 1O BAF, X AR, XX ERIIAR

Diffusion

Good

Poor Very poor
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4.3.2 HRRUEE

k%, £33, ROV FOLMEERIBICER (FE -~y 7= 0) 12Xk -T, #HEEASI
EMEMTHD I LRGN TWS (4711, 1976), AT, MUBEO /%, €3, BT
JHFOLMI, HOPLOHKEIRTY -V EFERIETHEL, 4.3.12) aDHFEICLD, EHO
PEURBEIZ D WT AT, FORE L Table 1UTE LS, BEOMEIZL - TREOBEIZENH D
eI T,

B HEGeH (Direct Sky Blue 6B . UFCongo Red) 1324 / —WIZI3EAERETH LD, +5 5
BEBLIEDNTELD 57, BEHAAH (Suminol Fast Blue R), 3HIEPESSH (Rhodamine B) OWjE d
BElE, wIThb Ly ) - LFRTOREPKDGEG LIV R TH -2 2O L REHOMEEIZL -
THREEIEC Y H D L, £RMICWAE SN/ T OBHEY, Bl TRELEZIEIC
HEoLiEESNE, ZOFMIIO>VWTBARHTSH S,

(2, BEMESLEL (Suminol Fast Blue R) R UMEZEMERH (Rhodamine B) DK, #HNITy /—
VR REHIMIE T CTIEA L, HIECS B LTH 530505 MO BRELBIg L7, 2O
2T Table 2013777,

CZOWSLIERE RIS, KBERLID T/ - VBROHPEERTHEZ EBED ORI, i
WOBBIILLh o708, GHOMBIIL > TERENOEL LI ENFH LN L % 572, 4B, Rhoda
mine B Cid, FFBETETIIEIIL - TREMDRIFE & o7,

Table 20. BROphE I RITTHEBOEZE
Effects of solvents on permeability of dyes into wood

Nam%e*jf%dye B geEl  Acid dyes ISRl Basic dyes
Ci Ina;Jne Sumimol Fast Blue R Rhodamine B
& e C.I. Acid Blue 117 C.L Basic Violet 10
HiiE C.1. 17055 C.I1. 45170
Species = —
ke L/_./—“\'—_ £ : | ‘/A‘i”/#' E_/% k5 : ‘/T)‘/¢'
a3 Concentra- Hinoki Momi ; Shinanoki Hinoki Momi Shinanoki
Solvents tion (%)
0.5 X X X X X O O 1 O
X 0.25 | XX X X X
0.2 i O O O
Water 0.1 | X X X X X
0.05 | X X X X X X X X X X
Iy - 0.5 : O O O O O O
Ethanol 0.05 | O O G ; O O O
|~ i v

Note) #H (25X 25X 60mm) (Z4HEE % #HT (S mmHg) #, FAL, 305EZICEELL,
Permeability war observed 30 minutes after impregnation with dves under reduced pressure (5 mmHg).
B SO RE, XGAR, XX EFIIAR

Permeability Good, Poor, Very poor
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4.4 FHBAOREEE
OB TN, ROZODTHRSEINTVD, T4bb,

1. guih SR~ OGE O (KBRS OILED.

2. SRR E A~ R O,

3. BMER BN L2 T ATNE AN TOEERE (B oiii)

81 DERTH L KGR PTORMOIHIE, 83 0RMTHLIBHMETOUELL 025 1ITE Y, F
AL, RO K BRI E L U — B O 1 S b (H, 1961), 85 2 OWERMSES 1,
FIDEMBUIHELTHOTHE, BLALFBENTHLEELLATW S, E-T, IThHLDBED
3BT, 3OLEGEEDREDEREBETHE, TOZLIAMOBEIbHTIRTILEZZOND,
TE-T, BB 2 D Ykhkis NS REOREBSFHOMITHEMNT, AMELERL -,

4.4.1 % B

1) ke

a. i H

b M (AfgdiE), 50X50X 2 (M E) mm,

b. #®  #H

BEPEE#) - Alizarin Brilliant Sky Blue R 182% (FBy) (C.LAcid Blue 62, C.I. 62045)

2) EB&EM

a.  HeRligE

0.05%, 0.1%, 0.2%, 0.4%, 0.8%

b, PHORE

90T, 70C. 50T

c. HfulFE

15min, 30min, 60min, 90min, 120min, 150min &%, HHICLIIEET LI TOM,

d. HBEKHE

BAHEIETE% . MEHEGRAR T EDOGKRIZT L7720, TTRBIOKEEHE GEERH X &
HEKRFE/10=FKE) I55FTHHIEAL, KEEHI) XL TAROKTEREL, €0
EBADEREBICANTHEL, ARG 2L 72,

e. BOERUEBHEBONE

ABOL ;) FHEE A, BE—EORBENEEOKERIC ST P AN TRESE, —ERlT& IR
Bd— 3200 & LiFC, S L, BROKMAE~ORERE YR, AR TREIIE
BINTAEPEABE R REERE L.

4.4.2 HEREOEE

BN FHEKERIZOWT, FEIREIC, 70T, S0CTHREL, AMWH T TCELICERBEINE
FEEEE 2RO, FOERY Fig 2318 L7,

GEREEIC D & &, RAMEIIZEBBRTEE L 1 ~ 2BROBEMANTH 7225 T0CTE3 ~ 4k
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M ERBLEL, 50CTORBIEIIES SR~ 2485/ (0.1%, 0.05% Ti324BfLLL) %
PEELL, 20LHE, FROBRSHEICGERERENKE(ERL, BRELAERMEIR Y,

T/, F—RERET, FHEBENORBHMT AL, FEIRAEIOCTIH0.8%DEERML0.05%
DRBEEM & 0L 1R, 70CTH 1R, S50C T 5 BEMLLER 57285, Wih BigERE, B3
BEEr ot Thbh, A—REEECIRBEORMAERIIL, RERMARCZLIEIH
Lok ot,

45 ¥ @

AMHEHORESERUREEIIOWT, ROBEHEE.

1. BRI F OB EOHEIC L - T, F—#E L COARMANRE~OREFRLY, Rt~D
RIS DR &, RMAEIZERE LI v,

REEFHIBVTIE, BRI OEL ORINMKASOH S OEVD, BFHOBERE L SBFKL, K
MHRTOARY—LREDERE L5,

2. KABHEAOFHOBREZ, FFECHIBEIZL - TR L, JHIRMORERE LR OR
ELFHBEOEIZL LN EBbNE,

3. BEMEEICRHLZOMOYE, HRYH1918h, o F /3 T60ME (31%), 954 H T
1748 (9%), Y FUT2H (11%) b, 3BPELHBLTIIBE (5%) DATH 7 ThHD
AL TEBEEEHIFEEICRELICL, OMOFEFITRENRI L8, 3R89+, +F
JFIZBVTIRIE (11%) DATHY, 775 A B e FICHLTIRERETH -7,

4. FEIFOKBERDRETRLBE L FOAMPANOERKERDREIIBNT, BEVRE 2%
HERRREHEPFDHD I LT o7, FROBEARRE, FHIIFEARMERRDSF & OBMMA

#HOi®E  Dye concentration (%)

0 :0.8
X 0.4
A 0.2
e 10.1
6 0 :0.05
E
B T S = N o D R R LR R
=2
v
1] R il B (P CE Tl S
B 50C it
2 i !
gg E() Forenemecmmesssemnuarm e mnnnrnnmsms e seraseetenean et e s e te s sae s nen s e eas LT R TTTE O ﬁ?b%ui
é_ z
@ g
* [i" L. 1 1 : 1 1 1 L 1 1 1 1
0 2 4 6 8 10 12 14 16 18 20 22 24
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Mechanisms of wood dyeing
- Dyeing Properties of Wood and Wood Components
and Permeability of Dye Solutions —

KITAMURA, Yoko'V

Summary

Wood dyeing has a long history but in the past was limited to only the surfaces. There have been ex-
periments with the dyeing of forest stands, but there is as yet no commercial application. Industrial
dyeing of wood interiorsis is very difficult. It had been limited to veneers of less than 2mm in thickness.

Fundamental research is needed to develop a technique for successfully dyeing interior areas. This
report deals with the following three fundamental aspects of wood dyeing.

1. Dyeing of chemical components of wood.

The reation of each chemical component of wood to dyeing depends on the types of dyes used. Lignin
was not effective with direct dyes but it was successfully dyed with acid or basic dyes. On the other
hand, cellulose and hemicellulose could be dyed with direct dyes, but they were not effective at all with
acid dyes. Once cellulose was converted to trimethylammonium derivatives, it reacted well to acid dyes.

2. Dyeing properties of xylem elements.

Dyeing properties of each component(e.s.wood fibers. rays, vessels, etc.) of birch were mutually
different, so that the existence of each element was well emphasized even after dyeing. The effect of the
extractives of each element on dyeing properties was also investigated.

3. Permeability of dyes.

Wood must have paths for dyes to reach its interior. However past experience was shown that paths
alone cannot guarantee safisfactory results.

The rate of permeation depends on the dyeing conditions. The dyeing properties of woods are influ-

enced by the interaction among wood,solvent and dyes.

Receved March 30, 1990
(1) Wood Chemistry Division
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