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AL A EINCBE O REICRAFT A2 LR EELTFETH O, N EARRBITOOTHEERE Z
EMER B, BT LRG/KEDGOARES (HEAM) 25, 20 EMREHRT S EF LOIGHIZ X
DEREENELETSE KT 1962, HIES 1 1968), TN AN E, howfsEs kel T, 7
= 71280 T 1850 AU I U 7o @i L D BHEUKIERIZ S A F > s B D B KBLEY) O {17
MBIA7E SN, 100 4EHD 1950 4EGITRY = F L v 7 ) a—)b (LIF PEG &id) O G RALEL:
MhHFE =t (Christensen : 1970), KN 504EA8 5, 1960 4EfRIZ T — o v /NI S THZHARIZBN'T
PEG % MU 72 BLZ8 ik 82 4% : (Christensen 1970, S 1969, I :1973), 7o IE/kiatk Ko
ftg & MW e 7 v a—)ib « =—7 )b « fiffigiE (Christensen : 1970, Kramer et al @ 1971) 78 Ebshi
ENFEfE SN, AETIE 1960 4340, TTRSFHEAD S L Uiciig iR &z, 77 00
TIKOL Ry s 2EAMEN SN GEFS 11962, TS 1 1965), FlvTI— 0 v 3 & 35y
IZ PEG1540, PEG2000 ALERZEDS Z F S#RITEA S (Tl S ¢ 1968, 1969), W1 8185 T Mifeiic
iz %2 &mo PEGIS00 12 & LB CAIRES 1 1969) 2E L ot Bihihiis e MAT, 3—ov
/R0 PEG4000 O G i ILEEEAGEA S (R 1973), O 4HEERGEM LAHIZE T3, £
72, o7 a—ib e z—7)b - BIREELERTHR LTV a—)b« 2L 2« filflaE (BRI
5 11976, FAH 0 197T) R &S, LHEEHRT IV a— ik (S 01992), ¥ET Va3 — ik
(570 1993), MEMiEE = 27 vk (R RS 11997, JIIARS 0 1997) 78 EARS 1% A O 7o (RAFLEE L s
JEISD DD B,

i HUZ R DAL 3 1T K 2 RAALEE A BENE U 728, FRAE The b K& LT & 72 PEG Gigil
B, ChETICIEFIFARH FHObONRTFUEAE L TiibhTEk, 22T, Thoo
PEG WL D#5 5% PEG D4y -HZHEY, ThEN O EREMITEMT 2 LLTD L) 127 5,

PEG4000 3, PEG2000, PEG1500 Izt LMIRIENA I, Fr=—7 TRiEE» 551& LiFoh

e (M) STEFLMPITEAEE © T 630-8015 REMARETHNAAKHEN 3 -17
COGIRRETESWEE LFR T 9208667  £i)IIBEARl/NLE 2 -40-20
F—0—F HHLEAM (waterlogged wood), &YV ZF L 7Y I—(polyethylene glycol),

&i2 L (impregnation method), Y#(shrinkage), EM%5EME(long-stability), Witk (hygroscopicity)



728 F U IO RIALELIZ VL 5 TWO A 984T (Christensen @ 1970) 238 0, EWIRAAITI M
ML Chad k) THhOEMETLEMSN T3S, PEG2000 (X, PEGI540 & iz, %%
WTARBEWITIRIE L CTieti 4 2 2 E T AT S 2, JBIRAHEETE 2 2 E0iil o 21 S RO R
MBIz B O THEZR S N7, PEGL500 13, 1970 4E6, R BLBIZZ &2 O THB T 50% /KiFi & L,
ANELEY A H 5 —E RN L, g1& el 2 fiknilio ik b8 LTz, 2o BN
D AMIZHE LT PEGIS00 MR PEAS K& LT, WO KMIZ Qi s 2 &4, A
& A Fa R L Lok E RS RIFTE, Hi2MET& 2 (Morén @ 1966) I &iZH - 72,
P T o X ICBIGTHIEIZIT S S EMERE S EMRNERBINTH 72, L L, HIEAMIZ
x4 % PEG1500 ALELEI &, JEFT DA FZ IR ARTED WA ST U e <, iR B
WHDIZXLTHITH Y, WEARFMET, LHEIZINLTPEG 2BETE 20 TINANAETEE L
TRIMH B Eanrh (A, BT 1968), oMby, #FHTEZ L o@iclish Tz,

COESBHIZH - T, AEMIZ PEGA000 Fiikithe M LBHEII R > T %, LML, &K
RISA I ERRKDOAMIZ DN TIE, PEGA000 O it UL BLD B, YLk & 2L E L B & A
ShEM o7 S 11993) ZOMERIILEE LT, PEG200 O /KIEHICI IR HE, PEG3000 %
BT B EITE &S B (Hoffmann @ 1986) ASPHFE & h,  #i[H 0 Hr & o R AFMLER 12
PEGA00 73ig %, PEG4000 &2 ¢ 5 Jiik»swiil & h (Choi : 1988), 7z, EAEHIHLTH IO
TN S TOH5, ZOXSIT PEG Giikid Z < oijfilAid b, 7> PEG WKIENETH 5
ZEMS, FEREMD SHLITIO B T EMK B [ iPkdids b A2 R{FRITH 5,

VbR T &I 2 &1, SRS S ndtig o 2 %, IRLETE 2 itk 3 2 7o D WLBLSTIL T
SO, TOMREGZ FB LIS 0 20 ENTRELRIEE AT,

—Ji, 9 OORKELBEI LM E LT, I SBAFLELL 72 & DA KRBT L T2 R
SETHY, TOBMMHARIIRO AL ETH S, FHI2 PEG HRALEL2PH A S hdiiti & hrz JLik
DLMWMIEHFTH B0 LT, EMHOLSI BT L Z— VO BEZ MO FH A SBRE F TR
A LoMEEAL S EnBEaIhic, 22T, #L, Ml CHRIED ML 2 B8RS T PEG4000 &
ekl o2 (B S 0 1975),  24EMNTH 72 % PEG4000 Gri ABLEW 0 &4 (FEIH S 1989)
ARG LTEA, 72, REOEENE LT PEG FAMIZIS &, WD @HO Liliic f s
MY, e LTOa 6 (FAH1987) % PEG OYA 72 LItk o @ LiliASd 4, 1{HE
CEEMI LTl (DY S 22001, DHEE © 2002) A Eh T3,

IHODMEICMA, PEG S LA A B LM b 75 U 1973 45810k, PEG4000, PEG2000 &
PEGI1500 ® £ NEN D Fid AL E T - 7] b D 30 11270 3 RRAEZAL A B L T &7, Xk
& U TRNIZEEDHiR IR b EHLIETHO, WidFHI X2 BMEERS L LUDNED
T, RAALEL « fRE I 2 HBGT 2 B THUE T 5.
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2.1 HERMOHBRKFDIEK

AR O RIEALEE LR T E IR O 72 o, HKBR T A7y A R i il o s B kg R 77 >,
Cyclobalanopsis (% 6.0~6.5cm) ZilftE UTHIV, Thidifas e L, Fofciid &l
NBRIEDHRETH » 7, TOMNKMER 1IZRT K 51T 32~35 X 20~26 X 23~26mm O i Ji 1k
E LT, T oHBN OBER > O BKEEZRDIHER, 660% ThH - 70 (W 0 1973), LA D
FACIREIR LD SHEBICT N » T, IREITHIME L 0 3 BRITMT o B0, ZOREHT kb
b HME L Class I (H/K£E>400%) (Grattan @ 1987) 12HIM$ %, £/, BEAHEMABRLTH
AR GRS ©2001) 2R 2 E, GKR660% % ik KHKEEMWE L7 & S KRR
(3 823% &7 0, KROMIGH#IE 753110% LHEE ST 5,
2.2 f{ERAL7PEG

TSIV B PEG (3 1960 4E(CE 120 o T0 4R fUCIR b T o e 3 FilliZ EIRL 72, £ hEho
WHIIET R E LICHEZ oM T30, ZhUNOWHEE LT, 75 FRASAE 0 PEG4000 (MY
(KIS © TN PEAMIE <, PEG2000, PEG1500 DI KiYE, WeldPhdtis < 75 5,
2.3 PEG &RRBH OERK
PEG iz MLEE D i LB & U T 1LidilBk & 40°CO EDTA « 2 Na 1 %/KE#IT 2 [al, @% 15 Beli2
ML, AKICTIRBERL, B A v EDMEEBBAETT -7 JlEEOTRERF O ELEY
20~22g 12 LT 500g @ PEG20% Kigik & /E L, E—H—IZAh, 60+ 2°CITiliE L, L
TV I THEHOKG O ENZ T2o ZOHERTOFRBT O WM ERENEL, ZOEA—E &
120, ARG 2 X TRITLIC, 0% —HEBRZ01& 1, Bricicl® L7z PEG40% ki

L1 JERICHGIRYZFL o7 a—- Lok
Table 1.  Properties of polyethylene glycols

Characteristics Polyethylene glycol (PEG)

4000 2000 1500%
Appearance White flake  Wax-like solid Paste
Solidifying point (‘C) 53.5~57.5 50~53 38~41
Average molecular weight 3000~3700 1900~2100 500~600
Specific gravity 25,/ 25C 1.212 1.210 1.200

% PEG1500 is the equivalent mixture of PEG1540 and PEG300.
PEG1540: Wax-like solid Solidifying point 43~46°C Molecular weight 1300~1600
PEG 300 : Colorless transparent liquid Molecular weight 285~ 315



WU U CTRBRISINE AT - 720 vl Shib TR HRIE%E 60%, 80% @ PEG /KiE# M, Ix#ic
100% @i TITUV, FEEFHIZB O TWAT ERA EI278 5 F Thild 720 % PEG /KIEH D ¥ i
S, PIUTRIE LD — 1 %21 ok K3 %DHINEN -2, D &2 L TPEGI500, PEG2000 &
PEG4000 2 Zh E NGt S BRI 2K U 2c (B 0 1973), & ST A k7S M BEL 4 fi U /<
PEG4000 &rigs B o £1id PEG 2 7L a—J)LiZ kD4 L b0 (LI PEG4000ST &ild)
(W75 0 1974) ZBNTNE L, UL LOBIR PEG fidik & i o 7o, FHE 100% PEG i i
RIT A EAREE O R (LI PEGA000M &itd) &ML 7 (B8 0 1974),

2.4 RELEBENELE

Pl BRAFILBERE 8, (1)1973~1977 42 1)) @ ZLbligkiia » 7 ) — b 3BT L, (i) ol
LB E R (BB SCEIMIETET) AR 2 B, (2)1977~1982 4F 1 H + A8 ili ki o
Y70 — b 2B E I, UFTRIERI AR v 7 —, (3)1987~2003 4 : [Arikmek 3 B L 2
BEIZERAS LT & o, BAS IR IE I iBmos I &L, 20 E3EEo v A —NT, MR-
ORI L Tze E O AR 34~35°C, R DIIKAMIE 3 ~4°CT, HIEp BB -
TLBARRIIE L TORLDT, LR T oMb d -7, ok, ThthalBh @il
TR EN K HIT LT,

—EIIR O ST g S i A T O, RN E & TR0 NE 21T - 72, PEG Fidtk,
W OATEARRED SHNE, 1R d 510, Bk onis () Mofhlks ) F 2 TEHIL 7,
kB, WEMNTE a BAMOMIE & 2 /710, b BANLOHERIN, £ice, dB3EhEN
BTN, HRHE TR T, UL U IR DR GAIlD 284811, aBXUbnokbic
ISR IO TTI0D, BT 1600 O (R 78 AR & 1 Y78 B B A & 75 B

BT AR D JEAR & T i
AR (YN 2. WHIZ kB AIENE
Fig. 1 Shape of a waterlogged wooden sample and its measuring points
1. Shape of a sample just after PEG impregnation treatment
2. Shape of the sample left for a certain period after the treatment
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3.1 HEAR#OD PEG §RWLIE

3.1.1 HEAMODPEGFREHPTOE=RIL
ARG A (LT LE29) % PEG /KIFMS W UISIEMHBITIRZIE L, #l Tl Ui

LW BRI & LIgIGRD) &30 2129, KPEOM

ERZ WA, faMmBlEEdld 3
TR G AR LT, S EUiE  0.912 U

TR E S GFk PEG
1) ZED S KBEIEEIZ WAG b, STAR SRS S > T B ERBEE I LR S N

BiREIT BT PEG IRl D &

It ot PR ELTRD 2REH TR —OTF— 7 %%, WU X BB TN - 1,
(1)

(2)

Y= ax/(btx)+c

Y= a{l—exp(bx)}+c
IhooRitb T, ¥ xBER/g, RENM/day THD, a, b, clINFAF—ThH5,
UE, wmgicd~s,
20%PEG /KIERNTIE, AEUKBEROLEA PEG OEAEF 1.2 95 E RN 1.04 750, W

3, KB DOIFH#% BRI 25700, AEMI R

FPHEDKDF 1.0 & DD S B
EIRIREEMHEE LTz, B, W EZONTR

FERTHS, CORMITEREOELNS PEG DA

EH 2

AVAE

13$910.006g Th - 72,
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G
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PEG2000 Solutions

PEG4000 Solutions

2 PEG GidRED Kisa F 72 s o s i fiw
PEG TRt : 420%, [140%, A60%, 080%, @100%
L1, 212 X BEMFE
20%, 40%,
Monitoring of weight for waterlogged wooden samples in PEG aqueous solutions and in melt PEGs.

60%, mwmawsm 809, ~me— 100%

Fig.2
Concentration of PEG : €20%, [140%, A60%, O 80%, @100%
Curves represent the values calculated from Eq. 1 or Eq. 2:
20%, 40%, 60%, 809%, : 100%




%5128 PEG 2SRARNZ S 2 B, 20%PEG /Kigi P TI3iZ 4 H, 40, 60, 80% /K&K T
2UBOLIE3 HTH -7, % PEG DIFMEEIE AL A TR Gt UIckE R, 80% ik ~ D ik i Bl
TIRIFFIZARBISE L, iR TO PEG ISR~ D20 TIRIREEIFBI AR < 78 - T o HEH
MR SN h -7, BB 80%LL ETIE PEG OFiEZMAEENIELTHbTNTHSE I LERL
Tz G2 199D,

Lin L, PEG4000 O ARl IC E 21 L7z PEGA000M 34 0B L 5 MO@iEEH I -7, &
BRI B O TR O 72 DIERK IR A AZE S ME T E 0 » 7o, 1 HRIIZRE N RE & 72
DHI5 HTEREMNZ LB o7, 2HHLUBEORIEICECTEEREMMIEALERSNLEL T,
3.1.2 PEG &RUNEEZEOXE

PEG &iRALBI AT » fc D & PEG Fiz & ZIML %2 1T - 72 B #% @ PEG4000ST 74 5 TNC
HlgH & U T PEG &g 28 ¢ /KIEHIREMN S S IF itk oA (LI# Non-treatment &329)
DIRMEE T | OMIFLIEHBEOM (0) 124307, S L72 &2 AT, PEG4000 &Rk h
(V#% PEG4000 &i97) & PEG4000M 12 £ PEG AL L, 7 v 7 ZBDHED LI RETH -
720 —77, PEG4000ST &, A#f D LIMABIAVEGE 0 LR S &M EE 175 0 KEEATG S h i,
PEG2000 &zl (LI# PEG2000 &7dd) (307 < A LSk UTun7ans,  Flgny & ihi o Al
EWA Z EMiokre, UL, PEGIS00 % i LcilBR)r (L% PEGI500 &atd) Lok
BEHFEOEALL, N ZAR Y VIRTH » 1,

SHEZAE RO K I RA A, ERECE L E S AR S ITRT LI LT TOR (MRS h
720 PEG GRHI#%O % KB O A O i 2/35 Y 5585 355, PEGA000M, PEG2000 @ % ik
RTiE&BoEs (1 da, b, ¢, d) OWTFHNOLIIEWNT O Lo MMRE sz, —7,
RIMALEL U 72 PEG4000ST (ZULHE 9 A M2 & - 72 PEG4000 ZliZ O Ta, b i3¥ic, d i
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Fig.3 Influence of PEG impregnation on waterlogged wooden samples.



HENRIEY ZIR Ui, COBMIIHPED & 5 75 L 72 PEG Ml o BWICHF L7z 2 & &, MRk
RAavhswizdiz, A EfnmlicboEEz on b, —F, PEGA000ST (i ® PEG Aikg
SN, AKROKEEAFEL LIIRRBIZH b, PEGIS00 FHATHREIENS 0, REIZERT 3600
DisinotcEEZ 6N B, Linl, WTFNOTEE{LG/NE L, PEG &RUHEBIEICL 2 RE0E
BlIMWESZ 5,
3.2 PEG &RHEBHFOREE(
3.2.1 REBRAONE, EELTEOEERL

Non-treatment & PEG &2 30 FEHOR DM OZALETH 112, EREDVEER 417, £/H1
IR K HAMOHEE (a, b, ¢, d) OUEEEREM 5 IIRT, 4B, HEINDRL S TITPHERIZ
PEG &iZLE TEHBROME M A LHEL Uic, —ERMARCBOMEHEOTHRTH B, 1z,
Non-treatment i, Ko EFERMOKGEK O > ZEBOE RS S NTHEITHT 2 — 2R
BROWEMDHAFRTR LI, TS DFERERZRBIERHGC S, SHEBIUTIRT,
3.2.1.1. EUEHERF L PEG EREBADOENREILE T2 WD LLE

Non-treatment (37K o B 2 & RIS E 0, TRV HEH 3 H T 65%, 10 H T 85%I
#EU (K4), WHERGRREEIZZRL, DT 10 HED a, b, ¢, d DPHRL, £hZh 52,
70, 54, 15% &7 D, ZDHD 30 FEMIFLAELMBESNE M7 (K5), —F, PEG 2L
AR ENS 1 » ARMIZIEEA EE N2 &0 S, PEG GBI IR 11123 L v
RN H B EbERSN (]5),
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Fig.4 Influence of conservation time on weight reduction ratio of waterlogged wooden samples with PEG im-
pregnation over thirty years
---4p---Non-treatment —O—PEG4000ST - @---PEG4000
—/A\—PEG4000M < A---PEG2000 —O—PEG1500
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3.2.1.2 PEGE=R%ZE1FEHOEI

ABOEIL © £iliD PEG4000 % [ J: L7z PEG4000ST (313 & A ELALA L S NI o 7208, &l
12 PEG4000 #3%% % PEG4000, PEGA4000M (& 75 o BRild 0 45 "848 T 72, PEG4000 & PEG4000M
3 LAELIN T R B TN/, 7272 L, PEG4000M O BEWT IR MR & 28 D, PSR T L
L1 5T,

PEG2000 (&, 3 » H#EOMENIFICWE LRRIATHER, 6 » HBRICARZMOESERko 7 5 v 7
DA UL UTH Uic, PEGLS00 3R PEDB L < KTk 2/ L, Zh omHRiciiii LT
PeAElEoT0 3 7 ABICIEIRNIEI LIERAEAIZ B Uiz, (FEL 1)

EEHAE  Non-treatment (3 10 H LIB%1Z 85%, PEG4000ST (2 12% D Ewm VR TH - 72,
A2 PEG 29 PEG4000, PEG4000M 1% 2 %LIN O FE LA bl & iz, PEG2000 & 3 » H %
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45 PEG fididli o 30 M JikZifb : L& a, b
Fig. 5 Shrinkage of waterlogged wooden samples over thirty vears: lengths of a and b
The symbols are the same as Fig. 4
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Fig. 5 (continued)

Shrinkage of waterlogged wooden samples over thirty vears: lengths of ¢ and d

FTO21%EEHIMAH Y, 6 5 JILIFRICEERD 106 U, PEGIS00 (2, 10 H#E) 4 %0 Tkt
Bim&Er7z o 1 HEE Thi 7oAy, ZOHREEMADITEI L, WMAH$IE 3 » J]1#1238%, S SIT280M
2D LT 1 AERIZIZ 134% Iz L 7c (4 4),

BIBEERIDINHEE  a, b, ¢, PEG4000ST, PEG4000, PEG4000M JHIZZALMN S n -7z, Ly
L, d 220 T3 PEG4000 7589 1 % Dgsle % i L1z, ald, PEG2000 A3 » H %I 2y %
U7tk 6+ HUBRISIHIZEE L, PEGI500 (23 » H £ TIZ 32% DR A kL, 6 4/,
LAERIZZENE R 20, 51%DNHHIZHZ U7z b, PEG2000 /53 » J]1#%, #11%DWEA%E 5L
DIZH L, PEGI500 (& 2.1% D44 L, 1AEHRITIE 152% 123 L 72o ¢ (3 PEG2000 (24175
<, PEGI5300 #36 » HZITHima A S Nicth, 1AEHRIZ 45% O HIZHEE Lz, d 13,
PEG2000 #3251k75 <, PEG1500 53 » JJLIFE 3.4% O£ % 5k L7z (145



3.2.1.3 1E#&ID 10FERETOEL

SHEDEAL  PEG4000ST, PEG4000, PEG4000M I3 K & 7225 1LI3 75 5> » 72, PEG4000ST 1E, %
W, 5SS 5 2 EMH - 7o —f7, PEG4000, PEG4000M {ZWiE L Tha-> & D LU &7 -
720 PEG2000 3SR D 7 5 v 7 OWASHEA L, 3 4E%, b4EE, 7 HEBICREIZERIE L oK
RIMTIR I LA % AE - 12 PEG1500 13, SO % AT U Non-treatment & [l UJEIRZ 8 - 72,

B2 E  PEG4000 AR B TIX, PEG4000ST O E &MV K313 1 %ETHD, PEG
4000, PEG4000M & 1 ~ 2 % E &AM T 2 WHI 2 H - fops, HLICKEHEMRIE D - 72,
PEG2000 i3 4 -4 & TREALM A M o 7o h, THLUBIMDERBIRKL 5% 00 T%EITK - 72,
PEG1500 i 3 4EBRITHAEN 10% B TH - 788, 4R S 9ERISH T TEL S HIM L 47% 103
Lz (M4),

FESMOIHEE (K5) !

a ! PEG4000 2 &2 L b D RBIF LA LZALE S REFTH - 72, PEG2000 i3 4 4870 S ULHE L 6
R H TUHERIZ 4 %63 1C=E U7, PEG1500 OULHEHRIZIE 3 FRITII 7 %, SAFERITIE 22%IT#E L,
Z DBEALDISIn - T2,

b : PEG4000 2 &2 L 72 & DIE K & A LIZ 45 0As, PEGA000M (3 10 4RI INAE, ik &5 % M
TZAb L7z, PEG2000 i3 344 5 5 FEITAT T LB QIR LD, BB - 1,
PEG1500 i3 3 4% 19% 5 & 27 I % 45 U 8 4514 419% 123 L 72,

¢ : PEG4000 242 L7 & D3 K E WAL A, PEGA000M 13 4, 5 AERIKE, 6, 74Hi%
Mok, 10 fERIE 2% Ui, PEG2000 (3 54E#1IC 3 %2 BA, L% 3 ~ 5 %M THER Ui,
PEGI1500 1% 3 [T 8 %6 L7z t4, 4, 5AERIT 20~2TH%EN LRI EA U, LIk 10 4
HBFE TEALNIE N 5 1,

d : PEG4000 # & L7c b D IZ R E WAL ALY, HTWiET 2 HAIZH - 72, PEG2000 (3%
b330 - 72o PEG1500 (3 4 FEBF TRELEALIT L, SFRKRITIFIFE B &M -7
3.2.1.4 10&FE%&ND 0 FERETOEL

S DEAL : PEG4000ST (3@t Ave ¢ LM b Loy, 13 & A ERALMAE N - 72, PEG4000
By VPKMO—HIZs 7 v 7 MAD, DAL KEBEIZEN - 72, PEG4000M i,
27 AEBB LR, D T v D S PRIZHN - THEMLIEA, MEERE -0 EnBEahi,
PEG2000 (&7 5 v 7 OIGICZEA R S5 tc, PEGIS00 1 7T FEHBLIBRIR TIEI AR XA biZm» -7
735, Non-treatment O JEIRZAITERE L, RIBEMHKE < & PEG 22 U THRIMTH, RS IEM S
R, 29 FBHETTFTHREENAIRBICS -7, 30ERITIHE - 7K U EERT N, 2O
Bizko, MLTENS XS WRREBTE LM -7,

EERHAE  PEG4000ST 3 1 B O ERBMADFEEMRSL, —F, PEGL000 FFHERLIFIEAL
b 53, PEGA000M i 1 %O B EBINROREZ (RS EAM 2 > 72, PEG200012 7, 8 %H%



HEFF L7228, PEGI1500 13 10 £ D 46% 50 & 24 fEHRIT 50% BT L, 30 4k 54% &2 1o,
(K4)
FIESEOPHEER (K5) !

a : PEG4000 3 #110 % &, PEG4000ST i 1 %7, PEG2000 13 4 %E& TA X BEALIZ A - 72,
PEG4000M (3751 ULHE L 27 4ELIMEIE 5 %7 #2412, PEG1500 13 22% R T - 72hY, 24 FELLBIN
HEAHEAT U 29 41 1% 35% &l A 72,

b : PEG4000ST %, 184FE#M 5 2 %1, 29 %I 3 BDUHEHRTH »72o — 4, PEG4000 (3%
{LASIE I > F2o
PEG4000M (3, —1.5% DM S REITIHE L, 30 4E#1T13 3 % & 72 » 72, PEG2000 349 11% ®
INHEDIRRE A R - 72, PEGI1500 (&, UNHARM 24 5 & T 2% Rtk 2 HiFF L, LIk 48% F THML
7es

¢ : PEG4000ST & PEGA4000 13221k 375 - 72 PEG4000M (344K 1.5% 7 5 4.3% D% LT L
2o PEG2000 (31F1Z 5 % % HEFF L7z, PEGI500 13 10 4% 5 5 13 51T 1T T 29% 5> & 35% 121
MU, Z£0#% 36~371%HTH -7

d : PEG4000ST, PEG4000, PEG2000 & & IZZAbA75 5 - 72, PEGA000M {3 24 4ELIKEH) 3 % D
AR TH - 72 PEGIS00 13 24 4FETH %HT, T D% 29 I T 3 %HITHD L1,

3.2.2 PEGEREBFOZEIL

ULoMEREREED, BEMICKUI T4 iR Ui,

1, Non-treatment : /K2 SHL Y {lid & RIFIZHZIE Lige, TR EME - TEHELSWHE L 72,
HERR 70T 50% KL I, HEME S 10T 14% D ULH L, BT BAM O ZNZNOIFHER 10%, |
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Fig.6 Comparison of monthly average temperature and humidity between Nara area and European area.
European Cities and Nara City: Averages from 1961 to1990 quoted from Rika Nempyo edited by
National Astronomical Observatory (2000) Maruzen Co. Ltd.
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Change of waterlogged wood over thirty years
after PEG treatment
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3-17 Shijoojiminamimachi, Nara 630-8015, Japan
2 ) Department of Chemistry and Chemical Engineering, Faculty of Engineering,

Kanazawa University, 2 -40-20 Kodatsuno, Kanazawa, Ishikawa 920-8667, Japan

The article sets focus on finding the best PEG impregnation method for the long-term stable
conservation of waterlogged wooden objects in Japan. Several test specimens made of oak
from 3rd-5th century, of which humidity was 660%, were impregnated with PEG4000,
PEG2000 and PEGI1500, respectively. They were held in a cardboard box of a laboratory in
Nara. Appearance, weight and length for each sample have been recorded continuously for
thirty years.

The specimens impregnated with PEG4000 in the stepwise sense were the most stable for
preservation over 30 years. Specially, eliminating PEG4000 from its surface gave natural
wooden texture in addition to the stability. However, the sample immersed directly in 100%
molten PEG4000 cracked and bent concavely. Impregnation with PEG2000 or 1500 was found
to be unsuitable in Japan. Because the room humidity was absorbed into the PEG impregnated
at the specimen surface, which gradually became wet and finally the PEG went out from the
specimen together with water droplets. As the result, their cracking and shrinkage were accel-
erated for the specimens treated with PEG 1500 or PEG2000. It is concluded from the study over
30 years that impregnation with PEG4000 in the stepwise sense is most recommended for the

long-term conservation of the waterlogged woods in Japan





