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Photo.1 A cracking of waterlogged wood after conservation
treatment
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Fig.1 Chemical structure of Lignophenol

SRS S B R R iR R E LTHO A Z EhTahig,
AROAM D LS5 1ZZAUENEA AT LoD, g% 5 ¢
THILENTEZ LD EEZ 12, FIWBHEANL, AMO
FHEATGIN L, AKOBEGELWTEA MRS, 11iT% 5 &
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TMROEDONAE L EEZ I, F72, KPR
EBTE S KM B DU « BIRAEMA 57201212, Bik
TED & DA E Lo,

COEIRERO—2ELT, V7 /72— (¥
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T—INVHEDHERNCIETH O, KM ) 7= 2,
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RINITH, 77418 —F— FGEOMBHI&ET 52 LT,
BREEDI |, BUKPED (T 55T & 23 & LTRINE 3
WFEATbATH S (HH S 2003, S 2005),
AWRTIE, V777 27— LDl A ElRE~ D
AEZE, LA ORIALEN O S hTh S
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THELEELIIT, UZ T2 ) —E 3 PEG WA LEL
P D U S E R P & W RGP A G L 72

2. EBIGik
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AFE LT, HEREATE 320 T, -
KRB A A TER N LAMDSSREE 2,
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HE & O PR LS R TR N A S Ao
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T, KEBRITHOD & & Ui, AR T4 K 2
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Waterlogged Wood

Aphananthe aspera )

Cutting to a dimention of 25 (1) x 25 (1) x 253 (R) mm

Classification by the maximum

moisture content (V)

I Wood blocks within the range of VAC from 131 to 350, —l

Wet milling using a homogenizer Cutting o a dimention of

< 20 % 20 X 5 -
and classification under water 20X 20X 5 mm using a
microcutting machine
Wood meals passing 80 mesh and

retamning at 60 mesh seives

Sample B

Extraction with hot water

for 96 hr using a soxlet apparatus

Extraction with r-butyl alchol (TBA)

for 96 hr using a soxlet apparatus

Sample A

X2 SRR O RN
Fig.2 Preparation procedures of wood meals (Sample A) and
wood plates (Sample B)

R) mm Oulk 2 E L, 80 F TRUKMAL L 728,
(1) ZHOTRRAKSE (MMC) %2318 L 17,

umy—<R76xim%—1)<mo (1)
R Moy

S CHT Uae BIRCKEKAE (%), RIIBUEM O A
FMTHHE (147 g/em?), 6 ZMEF 2 3513 B ko o)k
(g/cm’), my FRIKER (2), my BAPES (g)
Thb,

MMC %3 451% L) 1. 550% L F 0 ikt D & % LI F o 9
BN Ut aBtE KD THE Y F 44— G55
LepR (22 40 % T K.HOMODISPER fmodel) % T
Bk L 7<%, 60-80 mesh iy % v 7 Z L —Hill i 4812
LMK E -7 F AT I = (TBA) Hilll% 2
NEN 96 MEMMHE L Ty, WHRa L LE
Sample A & U, W59z U7z, —4, DSk
Rl S U0 11 U 22 A8 20 mm 0 (E i1 T &
Smm DOARINY Ai7s 2 3 FHOBIRABRT (K3) %
Sample B & L, fili & KBz L7z,

BUEM L 7 7 % (RO OFTH B AR
TWTw 1199) 75, EA 20 mm D IEHE TIEX A
Smm ORI A IO L, WRG#R D 5B LSz
it L 72,
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3 CRHOS RO PEG 2 H o, B
i, A A Lk E it TBA 207,
ERRIEEROBY TH B, 100 ml &
DOH 5 ABEEE I, LEERENY2g &
1A KD ICREREAEFOMD, IHIZHE
WS R LRAE TR A, AR

100mliciE s &5 mmL, FEEETT-

B3 HukEA  (2) BEARD, (b)) MEHAHD, () KHAWDY

Fig.3 Orthotropic wood plates: (a) L, T-plane, (b) L, R-plane, (¢) R, T-plane

22 VT 7z/—-I0REE

FI4> R 27 L — One Step Process—  (F i)
1995) 1286 7/ 7 x ) — VAT Uz, Bl 2 F
(Cryptomeria japonica) %t L, 60-80 mesh iZ5# L
TAMELY ) =L RyEVRAHR (10 2%) T
—BEE R U7z, Belg Ak 10 g 12k LT, 100 ml @ p-
7 L=V A 10 4 UE S ¥, 200 ml @ T2% Mg
AMAFRT 1REBL S L, 20%, RtYe
FABA A VIKITBA LT, A U R % 50
Sy (PRI BLEAT S 8800 model) T4 « [nlYL L
7eo COREE LBANTHICLSZETHROE LI, P
PEIZTE - 7270 100 ml O 7 & b > & I0A 12 B
%, TEbMUBRESBLUI, HMEREER V¥
WI—FT I T L, NEMIEEBYEG., Hohlf
IR % P F NI —F IV TROBUET LI,
ik ONEIRILES O TBA 5 % Afgk=" » k
TRIEE®RL, V7)) 7)) —)vE L, LIROBRET
Huie 2 ToRER, AR sz H
Y

2.3 ®EEER

A 12 1% Sample A Z R W07z, KFZRTOWREFEER
TEHREBRS D TBA 2t A L KTEBRL, F/,
TBA % Ti33JEF T TBA % il T H RS 723
BEERICHE L, WEHIRY 7/ 72—, ¥
53-8 400 B £ T8 3300 D PEG (£ £h PEG 400
X TP PEG 4000 &Mg9) %= fAluvic, BAM TR, PEG
OWERITEDH RICK > TRL S, HEAMIZEO
Th, FROBEBERTHEI DERFT 200, B

Too M H % 20°CE 22 55°CITERFE LT
A vF2R—ZHIZT, 100 rpm T—HE[E
kL& Lic, TOBREEEEHEL, LE
WEHST AT 4 NVI—THBUT, ARITFHRBICFEY
Wy, BEMNEICH LI, JhEXTLT, WHEEEXR
W75 7T AMEITOD, FREONEICH LI, &
7o, BREBWEEPICEAEL TV S o2 RE T2
WIRL, TOBEEN SWERORERE b LD,
R i EEROBEREE LT &, BENEIEES
BAREIEAE O EREIRIC L > 7, BB, AFERICE
WTUE, EBENE (BAS 1969) OWAERIZKIZTR
BINESWEEZOSNIDOT, WERBOHIERTOE,N -
s

2.4 WIAEHBRORFLE

Sample B %, /KZTOME TIEHEIL FTRRA A K
AHOCHERMSE, TBA ZOEATHE, WETFT
TBA icfafixt7ctk, UEBLCEA (WLHF) %5l
E LT, TD%, 55°CTWAETIEEES %I B U Iciam
WCIRAETHEICET 2 ETREL (1M, HZEHKE
#Utc, 723, Sample BOAKIYD, WEH EHEHEOM
AEDLRBEIERIDEBITH S, Rt ER (RiZE
) EME L%, — 5 M 20°C, 65%RH OfEERE
METHEL, ik UBR) 2l L.

2.5 EIHEER

2.4 T U B &, EHiY 7 (¢ Tmm) %HL
DA o gt LRI RS R IERE B (A&D #L% STA-
1150 model) %M WT, B EAHE (FlZIE,
B3 (a) Mo RAIED) 270 RNy KOs
0.5 mm/min TH HAAEN I mm Il 5 F TEES
B2 (K4), ME» S/ oI fE LM, S,
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1 Sample B O QLR %A

Table. 1 Conservation processing conditions of Sample B
Sample name Adsorbate Solvent Wood plate”
LP (TBA)-a Lignophenol TBA (a)
LP (TBA)-b Lignophenol TBA (b)
LP (TBA)-c Lignophenol TBA (c)
PEG (TBA)-a PEG4000 TBA (a)
PEG (TBA)-b PEG4000 TBA (b)
PEG (TBA)-c PEG4000 TBA (c)
PEG (WATER)-a PEG4000 D.W* (a)
PEG (WATER)-b PEG4000 D.W (b)
PEG (WATER)-c PEG4000 D.W (c)
None (WATER)-a  None D.W (a)
None (WATER)-b None D.W (b)
None (WATER)-c None D.W ()

“ See Fig. 3

“* Deilonized water

Test direction
2 02 mm IZE ARED A2 & &, filis H (N) l
EUL7 (B5), VL LoigEiE, &UREMT3 M
DB T, 20°C, 65%RH OHIAEENTI -
g £l

2.6 miEREYIRLUEERE

2.5 & lB ol LAMKR (KOARD DA,
Fig.3 (¢c) &) XU 20°C, 65%RH D=
NTHNE L 7o B b L 7 F kB 2 JeBi i U7z,
JE20°C oMM EMNITT, Bk % 20%RH (2 J i L 72

Stainless round bar

(&7mm)

lest specimen

[ 4 gl A B o HUE %
F U — 7 NI 24 HEllE S, £ 0% 90%RH (2 L Fig.4 Experimental apparatus of hardness test

feF v — PRI LT 24 Bl &, T &N

DEKREE b LBz, ZOHEE 5l (216 B§E]) i

LTifn7ze 753, 20%RH Bihilfifft» ) 7 Lfafik

ik, 90%RH BRbiidshiqb s v o LFaRUKzE R T b L 3.1 REHME
%, 311 RERB

3. HE LB

Wy A5 T2 BT ANEM AR A 72, —iEil)E
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Displacement of crosshead (mm)

(5 7oza~Ny FOLIER L ff &0 %
Fig. 5 Relationship between the displacement of crosshead

and the load

D (0.03g/g) %MW TRGERGEE R L7,
mIEA K Ba A v K) &ELRRTO PEG400 B &
U PEG 4000 {220\ T, WA 55°C THIE L 7o fE R
%X 6 12" T . PEG400 13 3 B[l & TICWAS fA A
HIN U 6 RERE TIRAE T#IELTW B, — 4, PEG
4000 1Z PEG 400 & Hfigd % & 2 A EE T E O H D
O, FERICYIOWEENKE CHML, Z okl L
LSS T2 Rl CIRA T #IC#E L TO 5, K415 PEG
D FinwEs R PEG & b LA FHIET 5128 3
WFRIEI I - 7o 2 &id, WS REPHIEIIR LTS 6D
D, Ko (1970) ALy F57 2 OBUEMZ T -
FEBAEREFRTH - 7co &9 U F o I 2%
12, PEG400 i3 % D4 -RA/NS e, BHITHRE
WeAs ZE I & THE L TRAEAFHEICEST 50120 L, PEG
4000 13, W& TN VoA AL R R~ B L TaIC
WA AR U 7ok, MM AMICE L7z PEG 235] &k &
N R ~EHEB T T 5 2 &, o, EITEELE
(K53 F &M 53 A%, & OESFIESICE » TEfSh B C

LitkBbDEEZ SN D,

KiZ, TBAZRTODY 7/ 7z /—)b, PEG400 % &
U PEG 4000 122 W THIE L7 RAEB 7 12" d, WA
WMEEEAKR (K6) &AL BCTH B, BN TBA @
4T b PEG 400 B & U PEG 4000 0 W 35 #3813 /k @

—a— PEG400 (D.W)
120 f —=— PEG4000 (D.W)

Amount adsorbed (mg/g)
g

A A x x x
mz

0 ; :
)] 24 48 72 96 120 144 168
Time (hr)
¥ 6 /K% 55°CIz 813 % PEG 400 8 & O PEG 4000 @ 1 I AR~
DY AG % 8

Fig. 6 Time-course of adsorption of PEG 400 and PEG 4000 on
waterlogged wood from deionized water at 55°C

—_
=23
(=]

o ] o Q Q o

o O z " . u
—o— Lignophenol (TBA)
—a— PEG400 (TBA)

—=— PEG4000 (TBA)
fr x x x x A A
24 48 72 96 120 144 168
Time (hr)
X7 TBAZSCIZBIFZY 7)) 7x/)—, PEG400 8 LUV
4000 O [ FAH ~ DA ol
Fig. 7 Time-course of adsorption of Lignophenol, PEG 400

and PEG 1000 on waterlogged wood from TBA at 55
€
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= &

o

& LTS D, K55 PEG O A hE 5 1 PEG
O WA THITET 5 ICET RS0 &0 DB
kiUt —H, V7 72/ —EPEG4000 &%k
WsE, VrJ) 7/ —IVOWEFHH 24 MR TR
KENTHE D PEG4000 &0 & & SIZRIBEHEITH - 72,
AEBRTUHA LY 7/ 72/ —VOFEEHTRIZH
3500~4500 (#ifd & 1989) && A o5h, PEG4000 &
W% H LIdKE W, YT 7 =) — DA
FHIRRV < —DPEG EIIKRERREIEN G, Fi
HFRERUNOERNEELTHWE I ENEI NS,

nB, RERRICBIWREFHEIVEL &S 96 b
BLAMICER ShicDT, RAEFREES &0 BBOK
FIFANE 1R & Ui,

3.1.2 fafIRiE=E
BRERRII OO TREFRRER 2, HIELT, B
BESSC, TBARIZBWIAV 7 ) 72/ — BV

43



PEG 4000, /K%iZ81F 5 PEG 4000 W 45 ilifk % 4 8
2R, WTFhONE TG THIEDRA L & &ITss
RUIHINU, FHRUE 1 mg/g WA ETHRATREDS LS -
720 WAF SR DI 4~ T Langumuir M TdH - 72,
PEG 4000 O W 5 fitld, TBA Zh oD finKkHRL D b
<, TBARIZBOLTHE, V7 7=/ —LoWsin
M PEG4000 &0 & 272,

SR A A & ED B IDITAKR T SN RTD
WG A5 % ik #1T > U T Langmuir plot % {7 » 72,
Langmuir {EZJET 2 ELTFO X9 B a1 oh
5 (IS 1991),

S T (2)

ST, e FEHIRE (%), w 3SR (mg/g), k
B TR w FEFIR S R (mg/g) THbH, il L
T, I8DF—%%401Z, clcLTc/u%7a v bL
7TbDEKIITRT, Moo hfsiHIcndhol)
HHROITEMELSE SN, Langmuir X &0 LRIFS#ES
PEAE R LT B, £, T TICRALTORLA, flho
TER B2 B 0T S Langmuir plot 217> &2 AR
ST IEA R o h, (2) b o blohia ki,
SR AT bt v, FEOMENS L EHEIEMNTE S,
K2R S b Lo/ RIS R R AN EICE
EHTHRT,

KR, WAL 20°C T, PEG 4000 O il LAMA~®
ARG A5 HE A% 61 mg/g TdH H PEG 400 @ 41 mg/g &
Dt 20mg/g ZUMETH -7, ZhiF, PEG D4 it
MREL L BIEE, TORT-HI2H DWATH A NN Z

{752 EThANB Z 0IZL 18> TR O V- %
WARNZHT A 2 &, BXY, BHEAOEMIESIKL S
NTAMANOW GRS E 2D EZEL SN (KFS
1970), Al (1998) 1F, 30X 15X 15 mm (<% L 72 il
FAM ST (Cyclobalanopsis acuta) ~®, KFIZ

150 F 00 O O
o
o, a
= =
100 p
n

50 —o— Lignophenol (TBA)
—a— PEG4000 (TBA)

—a— PEG4000 (D.W)

Amount adsorbed (mg/g)

0 1 2 3
Equilibrium concentration (mg/g)
(8 TBAZSCIZHIFAEN Y/ 72/ —ELU PEG 4000,
IKF S5CIZ 4 B PEG 4000 D W A5 Sk 4
Fig.8 Adsorption isotherms of Lignophenol and PEG 4000 on
waterlogged wood from TBA and deionized water re-
spectively at 55°C

0.05
0.01
= 003
0.02

0.01

0.00 - o
0 1 2 3
Equilibrium concentration : ¢ (mg/g)
OLignophenol (TBA) @ ¢/ = 0.0066¢ + 0.0002 (R = 0.99)
APEGH000 (TBA) & ¢/u = 0.008 ¢ + 0.0004 (R? = 0.98)
BWPEG1000 (D.W) : ¢/u = 0.0138 ¢ + 0.0001 (R* = 0.99)
9 TBAZRSHCIZHETFEN 7/ 72/ —bE XU PEG 4000,
K% 55 CIz413 %5 PEG 4000 @ Langmuir plot
Fig.9 Langmuir plots for adsorption of Lignophenol and PEG
4000 from TBA and deionized water respectively at 55

T

L2 M EAMADY 777 ) =i LU PEG OERINAT it
Table. 2 Saturated amounts of PEG and Lignophenol adsorption on waterlogged wood

Adsorbent Solvent Temperature (C) Saturated amount of adsorption (mg/g)
Lignophenol TBA 55 152
PEG400 TBA 55 64
PEG4000 TBA 55 125
PEG400 DW 55 45
PEG4000 D.W 55 72
PEG400 D.W 20 41
PEG4000 D.W 20 61
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B 5 PEG 4000 © W & (WA REAY]) A7 20
mg/g EVIFEREREL TS, KERTH SN
PEG 4000 @ i+ Kk~ FafI 5 & ARAOFE R X 0
R3MEZL DI, BREPERRANRLEEZLELE
ZoNBh, BMEET Oy 7 ORELED KD EOHE
BLIZHEDTHAI,

il U7k % TURAIRIE % 55°CIT L7c iy, PEG400 3
L U PEG 4000 o k&L, ThEh45mg/g B
K72 mg/g L7120, WAERE20°CLD b HEMT
BIZEEE 570, KD XS ITAM EHAED SVIEED
RTIE, K3 ERR R & OO B THIER
ENTWE, BEFERSELIEITL-T, WHEIMN
F9FE DIRFEICPEG ZIE0 LAY 5 & 5 157350 7 DIKIC
EVIRIBE 2 B 70, (K& D bWAEENHINT 5 &%
ZohTwad (0S5 1999), L LS, KFEEROD
HEEE R TIE, BEEFICE 20 PEG s & Assiin
THEVHOHMBREIFELELLTH DN M -7,

R TBA IC L7c#hE (BBAGiRAE 55°C), PEG 400
# LU PEG 4000 @ EARM A~ DIk A &iZ, Th€
Nedmg/g BLU 125 mg/g &0, K (RERE 55
C) AL b ENREN 19mg/g BLF53meg/g &
K& CHmMU 7, WAERORING, HHEAEERT S
LB MEEE ERIEIELDERENT EMD
b, ¥z, V7V 72)—NVEREBELLEE, o
FIWR A& B A% 152 mg/g &7 0, PEG 4000 O B4 & <
TESIC2Tmg/g WML, AEBREATIIBLTHRD
Zinot, BiEAE TBA KT I &T, R Shik
REOBRECHMUAERIRDE DB ENEZLS

AR RS S hiokE TBA ICERT 522 &
T, WBAEEIZE T 5 HEROBERENTT SN, REZERA~
ZARJRER > MU icichEFEZL oD, T,
TBA 13/k&k © & PEG icxf LTRIBH L B &b,
FFDOIAINDIERY NS L2 CAt 1981), &0
FEEOEOEEBAEKES N, BERSHEMLEEL
ohb, V7 72/ —)vOfMEEEDNPEG L0 b
Ml &id, V7 72/ = TBAIIKRLT
PEG & b biEMYEAMK L, K0 TBA HAKKLLS
ZEILEBRLON BNTHEEBZONE, £/, Y
)72 ) =it TIaA—HKEEREEBIZT ) —

WHEKEEIETT LT3 ZRICESTFTH 5. — N,
PEG & 7V a3 — WPkKEE M= 3 2 HBRE S 1 TH
Bo T ULTALEREEDENNY 7 ) 7 = ) — IV OIS
BOWIMIEE L D EEL N B0, DM
AT, HFRFELBEHMEDES V) T2 ) -V E
WA KBRS B0 &, 4RI SUIMRFAPLETH
5EEDLND,

3.2 B

L3 ITiE-ZfrRiliErobLoilis HE L
I % D Sample B OFE D (g/cm’) SALEEF{j#% D
WA R T, EHOBHMPAHIIL ST, LHED
Sample B D% (Z 0.22~029 g/cm*TdH - 72, AL
TeBUEM L 7 FOEEIL 067 g/cm ThH D, il L
e EARMOEFBELCHEITL T B I EMbing,
F72, None (D.W)-a XU PEG (TBA)-b @ T JiA)
MENENB8INB LUV 2% ERENH LI DD,
DB I A D I & 59 3 Sl k& D 5 %LU
WTH 7o Y Ldo, BB O IHT RO
DESAFETLIIERBEVLLDEEZ o, MIERED
A E, X HA®ED ThlLUKC H/D AL,
B 10 (iZAH D LB MN T & D H/D %R,

IKFRITEBIOT PEG 4000 % WAL & & 72388 DR
Hifi (T-section) ¥ & CHEHIM (R-section) @ H/D
i, MU ERRETH -7, F7/, WEELEZETS
ERFEIT VA, AL (C-section) TIdH TME F L7z,

Wik A TBA (AEd PEG4000) 235 &, KR&
xTuFhomics\hTd H/DEBEAL, £0b
U, KOMTIE 18f5IC7~»7, £2 D TBA & (W&
R JE 55°C) 12417 B PEG 4000 O W # &2k HR O HA
LB 1THEZN ED 6, HEARMADEIE RO ZED
RERHRICEE L ENELZoNE, V7 ) 7/ —
JWALER U 7c3dBR - Tid, PEG4000 X0 & & S i@
H/D iR HAIB S CREEMmICB LT SN, FRTHE
BETE, 1L7E&MH o7, £/, WREEH~NS L,
AOEICEBWTKEOCH/D A EE b, WHE
TiZ 254, MEERKBLWTRASHELUELER /1, &
D&Y T )72/ —NVABIZK > THRIENKE -
72 &3, HEARMA~ORAE =N PEG (TBAR) L0
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£3 V77 x) =BT PEG WAL 7Bk o i)
Table. 3 Iardness of test specimens to make Lignophenol and PEG 4000 adsorbed

Shrinkage™ Hardness

Sample name* Density (g/em?)

RO T L (%) Surface H(N) SD**
LP (TBA)-a 0.23 1.7 2.0 2.1 Tangential seection 55.1 19.2
LP (TBA)-b 0.23 2.2 4.4 2:2 Radial section 429 7.6
LP (TBA)-¢ 0.22 1.7 4.1 -0.8 Cross section 127.4 32
PEG (TBA)-a 0.24 2.4 3.1 1.3 Tangential seection 45.8 18.5
PEG (TBA)-b 0.25 2.4 5.2 2.1 Radial section 27.8 3.1
PEG (TBA)-c 0.23 1.9 2.2 1.4 Cross section 131.2 38.9
PEG (D.W)-a 0.25 52 8.3 0.5 Tangential seection 23.1 10.4
PEG (D.W)-b 0.23 2.2 3.3 1.9 Radial section 10.7 2.9
PEG (D.W)-¢ 0.29 2.0 2.0 1.0 Cross section 85.3 19.7
None (D.W)-a 0.24 1.2 8.3 -0.6 Tangential seection 20.4 10.3
None (D.W)-b 0.23 3.8 3.8 1.5 Radial section 9.3 i
None (D.W)-c 0.25 3.9 -0.8 1.6 Cross section 98.7 4.0

*See Table.1

“R: Radial direction, T: Tangential direction, L: Longitudinal direction

“*Standard deviation

bl2ff (#2) ZLIEM—HHLELTERALONS,

I LcRiBENEIZB LT,
T EAM R T O S AR L 2 &,
J = VA T AL T D i o HE ) TR D i L A3 T
&, ZATIVEARAT LIcRIFLE AN CE 2 b D EER
5N B,

)7 ) 7 2 J — LALER
V7 )7z

3.3 MHMURHEM

W IACAE AR O USEBR D A5 & X 111239, BEl o #¢
#EM, %l & b 20%RH, 90%RH NIzt 5
Wi D FACEROTh &I E 5 Lic, Shid,
FARMADKBINED L ZFY L RAITLB D EHELS
s

(IR IE B & PR BREE &2 B3 B3R )T o KR
(24 B§R]) @ 10 M- A& £ s LT+ s &, 8l
8 (Recently wood) OZEThMGIE 4.3% Th » 72, 4
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I A5 72 Lo il AR 1 (None (D.W)-¢) @K
BOLTME TE%THY, BIAMEIENTI2%KEL
5o e i EARM A DK O WAT EEASBU b & L~ T
BMmizoE, b EAMOHIZE LI T 72T
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Conservation of Archaeological Waterlogged
Wood using Lignophenol (1)

Adsorption Characteristics of Lignophenol and Physical Properties of
Waterlogged Wood after Treatment with Lignophenol

Taro KATAOKA'', Yasuji KURIMOTO' and Yohsei KOHDZUMA*
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11-1 Kaieisaka, Noshiro City, Akita Prefecture 016-0876, Japan
*’ Independent Administrative Institution National Research Institute for Cultural Properties,
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A new conservation treatment of waterlogged wood using lignophenol was investigated and
compared with the usual treatment using PEG 4000 (polyethylene glycol, average molecular
weight, 3300). Waterlogged wood of Mukunoki (Aphananthe aspera) with maximum moisture
content 451-550% was used. Water of the samples was replaced with t-butyl alcohol (TBA) and
adsorption isotherms for the lignophenol and the PEG under TBA solutions were determined at
55°C. Hardness by compression test, degree of shrinkage and adsorption-desorption behavior of
water vapor of the samples after treatment with the lignophenol and the PEG were also evalu-
ated.

The adsorption data were well fitted to the Langmuir equation and saturated amount of ad-
sorption was calculated following its equation. The adsorbed amount of lignophenol was 152
mg/g, where the value is 27 mg/g larger than that of PEG. No difference was found in the degree
of shrinkage between test specimens with the lignophenol and the PEG. Hardness of the test
specimens with the lignophenol was higher than those with PEG. In contrast, the adsorption-
desorption capacities of water vapor of the specimens with lignophenol were less than those of
PEG. These reflected that cell walls of the waterlogged wood were effectively strengthened by

the adsorption of lignophenol.



