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Tablel List of chemicals investigated.

Chemicals  Empirical fomula Molecular Weight Maximum solubility (70°C)
PEG#4000 H(OCH,CH,),OH 3200 (ave.)

Sucrose C2H,,04, 342 76%

Glucose CsH,,05 180 71%

Lactose C1,H,,04, 342 41%

Mannitol CsH,,04 182 41%

Maltitol C2H,,044 342 80%

Lactitol CeH1,0q 342 85%

Xylitol CsH,,05 152 87%
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2. 2. 1 FEHNTXBNEREMCET 205

RERERIEH S LOBER L TEZWEL T2 5, ARLIEERDKIERICRE 5 &8, PEGH
4000, Sucrose, Glucose® & U'LactoseZ B TH W /2 EBRTIL, ERDIBEIIBMIZ10%E L, 3
HT%121330%, 6 HT%I121350%, 9 HE%2IZ1370%, 12HMRICI1380% L EH-S¥72, 80%iEER 3 H
MIHERE L, ZORIBWOKRS % HRICER I LT, BRINICIERIBE 2H090% % T LA S w7, KBk
HRIIEA T LIC6MTOARBL, FRETOERIKT T 5202 1ETOH) H L, &iRbids
HHBREDOERZHE L7z, T2, RBRELIRYE & SE72/KIFMRITH 1260 —657C ICHER: L7z, &gk
THORBREKIIEBNTHREZIR S, 24 ABKICLEBOTEZRE L,

PEG#4000+Mannitol# & *Sucrose+Mannitol® FER T, Mannitol® 9 %, 23.1%, 37.5% M
BHEIC 3 B DR & 38721, PEGH#40008 5 \» (3Sucrose?37.5%, 54,5% ,70.5% D iEHE 1=
Z1 3 BT & & 3¢/, Mannitolld BRI TOBEMEDMK 720, KIRE TldMannitol, &
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PRI &, WEk O TFEERE L7,

FEAlcohol (Maltitol, Lactitol, Xylitol) DFEER T3, EIRDIRE IZIEHE ICHEAlcohol 2B INT 25
BT, 9%, 23.1%, 37.5%, 54.5%, 70.5%, 80.8%~& EH I/, BERAIIZIBEIC3 AT
ORTEIE, TOREBOELHIT UKD EEA S, HBMNICERBE2#90%% TLEA
EIRETTT Lz, AN P 35 2 ASL72RIEHRIT 1260 —65°C ISHERF L 72, REBRIRIZHEAIC &
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2/2/2/2/2, 1/3/3/2/1 (RF10H ), 3/3/3/3/3, 1/4/5/4/1 (RT15HIHE) &R 3272, EiRHANL 2.
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B TR R I L, &FEERIZ 2. 2. 1 0FERTHWR2ER P TRENLT LD L LTPEG
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Fig.1 Weight increase(%) of samples during impregnation.
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Fig. 2 Cross-section shrinkage (%) of samples after treatments.
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X3 EIREED LRI & 2RO HEREDZEL
Fig.3 Changes in dimensional stability of samples in increasing concentrations.

44—

10%

30%

50%

70%

80%

90%



80% % THIRT 5 L +4 7% NEREMENHE 5172, SucroseldPEG & 1) & 70% L) CHERELE L E
 ZDBIEE TORIT L+ WEA1EF 5 20T, PEG & ) i, KRELESTES L
#2657z, LA L, Lactose & Glucose DA IFERA T RO, 1RFE L 723 A S BRiE 0 h
L HREICHBEIL, RBRAEIHR2ICEL, REICKGHHE L, 2o &) TP TY ik
RERRCEFESTE2HDL LW DNH 5 I LIZRKENHRTH %, FRIZESDEZ LWL TIT
Zeva®, Lactose & Glucoseld &Rk I Tk 2 ZELKRBICHERF T E LWz, ARIDERD &) 126
REE TEAZ ARSI BZARCBR S ILHEFRIILE I LR b,

3. 1. 2 Mannitol+PEG#4000, Mannitol+ Sucrose? F\»7z8;4

FRPOBEBEMBMEEZX 4 IR L7z, T, LHEZOAROFEIIHEREZX 512, RBREDEK 2K 6
IR L7z,

RERAEDERIZ I %, 23.1%ERPICIFIZEAEEILL L o728, 37.5% LI LT Mo R
L7z, X1 & ik LT A % L PEG, SucroseBiAALEE & XL 2 10112 & - 72, BRI IUHE 3 (3 i
AL An LT, 37.5% LIk IEREKICHA L7z, Sucrose, PEG & Mannitol? 2 BRREALH (F[X] 5 127K
T X912, SucroseRPEGOHAULIL (X 2) L L TA 5 &, T0% F TORIET 2 7% ) BUfZe~F
FEREMEDI/E LN TV B, RFLIZO RN R 2 7 5 £, Mannitol & PEG TRUE L 72 3Bk A (3
PEGTHALH L 72 4 o L [AERICHE A%, Mannitol & SucroseL#E L 72 4 DIZBE DR L[ L & 9

407

—®— Mannitol + PEG
—O— Mannitol + Sucrose

Weight increase (%)

0 70.5%: concentration
9% ;523.1%%37.5% 54.5%:70.5% : 6days 70.5%,9days

-10 1 H 1 iy
0 100 200 300 400 500 600

1 1 1 1 1 1 1 ]

Treatment time (hrs)

X 4 Mannitol ¥ PEG, Sucrose® AL & 2 HEELE (%)
Fig.4 Weight increase(%) of samples during impregnation.
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3. 1. 3 #4Alcohol® F\7=H4

ERPOEFRMMEZX 7 IR L2, Fi2, REEOROEIHEEZX 812, REBEOTMKEX 9
ICR L7z, ERERLEZ STEHEOER TIRIZFULEmr R oNz, T4bb, 31.5%» 6 2WAER
ERA»HE LN, 80%LIETIZERIZH E DML A 72, TOMAIIPEGRMEH L LU L T 5,
KIZ, FEEEARIC D W TUIXylitol B DA 1337.5% LI L THREMEDMERE L 72, &8 L 723 HHAK
MOMTEE L THETE LW EH L 5172, MaltitolJLHE (3R O ICH0 2 Sl NASE & - 7255,
SHHOHER DB TY - & b FRLEEMNSICEIL T W72, LactitolLB44 1354.5% & 70.5% T ik
DG L7225, 80% & 5\ 1390% D EiRE $ TERILET 3 L&\ -HELREEI B LN, UED
FEFR LY, Xylitoll37KiE 1 AR O BRAFALIRIZ 38 S 70 v 2%, Maltitold & UFLactitol # 80% L) _E &g §
DA RFNBIAETE 5 2 LW 50T % - 72, B Alcohol3H 13 Sucrose D K 5T & 5 ki 1t
EEMIHEERIRT & A TH 578, HBEMFEZ TRLUTUBESEL LW I IS S5ITRFAT 2
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Fig. 7 Weight increase (%) of samples during impregnation,
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Fig.8 Cross-section shrinkage (%) of samples after treatment.
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E#H L 2REBREOKE I H/NR T, TR ) BICNEE TERNRE LD EHEZ 5N 5,
3. 3 EEWEOREICHET 2ME

WA D RWBIRTEDURE N R AT DT, RBREOERIME L X12, 13ITRL, 2, &
%D RBRAEDIZK # K14IZR L7z, ZOMERE B S &, @ TREDPEGH000 & K45 Fi D Sucrose
TIIH AV RLIERE L -T2, Thbb, B TRERAPEGHI00TIZ70% & 80%EHE »» & WLBE L 7235
AT A BRI & A U 72, S HUSKE LT, Sucroseld g TRUEE L 72354 I3 EIRE» L &R %
RO T HERIZEMMIML, BED -7 EL L -7, D EDFERKERS 5, PEGH000T (3
EWRICh 72> TR PICIRE % ER- LU % 572D, Sucrose? & 9 Ze K4 F 5t o) JLELHE |
TIZABICIEE 2 FH 26T L EROEMRMEIIME N L 25 522 % 5 72, L72hT> T, Sucrose? &
9 KA FROLIIERIC OV TIIAH, SIRE T TR OLE 2R § 2 LE\DH 5,

— 48 —



Xylitol Lactitol Maltitol

0%

23.1%

37.5%

54.5%

70.5%

80.8%

90%

R AEERED ST k2 BBk FER LD B

Fig.9 Changes in dimensional stability of samples in increasing concentrations.
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Fig.10 Weight increase(%) of samples treated with PEG and sucrose for 5days during
impregnation.
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Fig.11 Weight increase (%) of samples treated with PEG and sucrose for 15days during impregnation.
Note:a:1day (10%) /4days (30%) /5days (50%) /4days (70%) /1day (80%) b:3days(10%) /3days(30%)
/3days (50%) /3days(70%) /3days (80%)
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Fig.12 Weight increase (%) of samples treated with PEG in different concentration during 15days impregnation.
Note: a: 3days(10%)/3days(30%) /3days(50%) /3days(70%) /3days(80%) b:6days(30%)/3days(50%) /3days(70%)
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Fig.13 Weight increase (%) of samples treated with sucrose in different concentration for 15days during impregnation,
note: a . 3days(10%)/3days(30%) /3days(50%) /3days(70%) /3days(80%) b:6days(30%)/3days(50%) /3days(70%)/
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Fig.14 Changes in shrinkage of samples treated with 80% PEG#4000 and sucrose for 15days.
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Dimensional Stabilization of Waterlogged Wood
-The effect of PEG, sugar and sugar alcohol on dimensional stabilization-
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Dimensional stabilization of waterlogged oak wood (Quercus acutissima) treated with
various chemicals of PEG, sugar and sugar alcohol was examined to evaluate the proper
treatment period and initial concentrations of the chemicals. All wood samples (2(R)X
2(T) x2(L)cm) were cut from one part of the waterlogged wood, and impregnated with PEG
#4000, sucrose, glucose, lactose, mannitol+PEG #4000, mannitol+sucrose, lactitol, xylitol and
maltitol. The concentrations of the impregnation solutions started at 109§, and were raised
up to 309, 509%, 70%, 80% and 90% after 3days each under the temperature condition at 60-
65C. The samples were air-dryied to measure the dimensional changes.

In all treatments, when the concentrations of chemicals reached 309, the weight of sam-
ples increased considerably, however, the weight stopped increasing or increased very slightly
when the solutions of 709§ or above concentrations were applied. Different effects between
the chemicals were found on the shrinkage of the treated samples after drying at room tem-
perature. The shrinkages in the cross-sections of samples treated with PEG #4000, sucrose,
lactose, mannitol+PEG #4000 and mannitol+sucrose decreases, as the concentrations in-
creased, and high dimensional stabilities were obtained for the samples treated in the concen-
trations above 80%. For the samples treated with glucose and sugar alcohols (lactitol, xylitol,
maltitol), swelling and cracks were observed possibly because the chemicals moved from the
center of the sample to the surfaces. From these results, high dimensional stabilization was
found in samples treated with sucrose, mannitol+PEG #4000 and mannitol+sucrose up to
70% concentration.

When the initial concentration was changed, very interesting results were found. For the
samples treated with PEG #4000, the weight decreased and shrinkage took place, when the
initial concentration was adjusted at 70 or 80%. On the other hand, for the samples treated

with sucrose, the weight of the samples increased and no shrinkage took place, eventhough
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the solutions of the initial concentration at 50, 70 or 809% was introduced. These results
suggested that sucrose could be used in the high initial concentration, however, PEG#4000
should be used in the low one and then gradually increased to the higher concentrations to get

good impregnation.
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