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Humidity Controlled Drying for the Fragments of
an Wooden Boat in the Neolithic Age, Excavated
from Bibong-ri, Changnyeong, Korea
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Abstract The conservation has been conducted for the fragments of an wooden boat in the Neolithic Age,
excavated from Bibong-ri, Changnyeong, Korea. The vacuum-freeze drying have been applied to mostly to the
small relics, such as wooden lacquerwares or small wooden goods etc.. Therefore, the large objects like a wooden
boats have been treated almost by air-drying after impregnation with aqueous PEG solution. The air-drying is needed
to impregnate with PEG aqueous solution during long period and run the risk of the fault generation. This report
explain an example adapted for the fragments of the wooden boat by humidity-controlled drying(HCD) with slow
adjusting moisture content. We did the chemical pre-treatment, PEG aqueous solution. The concentration of the
aqueous solution was increased gradually from 10% to 80%. After the impregnation, the objects were dried by
the HCD. The dimensional stability of the fragments after treatment was good.
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Figure 1. Fragments of wooden boat excavated from Bibong-ri,
Changnyeong.
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Table 1. The PEG #3,350 impregnation amount of the fragments of the wooden boat.

Removal amount Removal amount

Date D?;OS )1ty W(aB[er PEG(lfg)n tent of existing PEG of new PEG aqueous Total(l;ag ount
aqueous (kg) (kg)
08.04.17 10 900 100 - 100 1000
08.07.17 20 560 140 - 100 700
08.09.09 30 560 240 100 100 800
08.11.09 40 420 280 200 100 700
09.02.02 45 385 315 58 58 700
09.05.06 50 350 350 35 35 700
09.05.21 55 315 385 70 70 700
09.06.02 60 280 420 717.8 77.8 700
09.07.22 65 245 455 87.5 87.5 700
09.07.23 70 210 490 100 100 700
09.08.13 75 175 525 116.7 116.7 700
09.09.03 80 140 560 140 140 700
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(a) Removal of foreign substance

(c) Strain measurement during (d) The machine of humidity-controlled
humidity-controlled drying(HCD) treatment drying (HCD)

Figure 2. The conservation treatment process for the samples of the wooden boat excavated from Bibong-ri, Changnyeong, Korea.
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(a) Cross section (b) Radlal section (c) Tangential section

Figure 3. Micrographs of hard pines.
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Figure 4. Weight reduction ratio of the fragments of the wooden boat by HCD.

Table 2. The weight reduction ratio of each sample.

Fragments 2 Fragments 4-1 Fragments 4-2 Fragments 5
Weight before drying 968g 2558.5g 448.1g 41272g
Weight after drying 762¢g 2048.5g 362.1g 3085.2g
Weight reduction 206g 510g 86g 1042¢
Weight reduction ratio 21.3% 19.9% 19.2% 25.3%
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Table 3. Comparison with before and after conservation treatment by HCD.

Before conservation treatment After conservation treatment

Fragments 2
Fragments 4
Fragments 5
e A dojuA] e¥eky EEld Zert A v TEANRZE A FEES 3.6%E YEM ] o
wste] Eobxl Z1& FR1T 4 UATH(Table 3). 0.8%°] Zpo]= Ao] T A3t a3E ERH
uh AEH3].
|v. @=at weiy =2 asde] B3 A 1354
Azt Brbsd A9olE 1559 PEG 70% 3+ &
A7 HEP o] EAfES BEAE A T4 ZFAxsE ol 7Fset 53] Hxg=st 1z
S AREszlel gHAIZ7E Q7] wiel] dWhR o JEw 7He Fws] aEste] Axshkes Aol e
(PEG 80%)°] A2 & AAAxE star Ut} 22
= ZP%ZL%_% & Bfolle AFIEEE, 25 S)el w 235
2t FE0] ) WHslE 7HAE e @Rlel AT9)
olgt AAAZWEY] S Bt} B fEe Lo, 2o, v, #38A] PEG, SEE, w4
= S o]s} X|okAst g2 Z7}8}s
ZGAZE PHE o8I ZEAEYE PEGY e o, T AT A3, BEFLIT W),
=7t &5 AxTIe] ©dEESIoH, Xgbg Aol 2. A, whelat, ©183], PEGHE] § $AAxY $HAL
R FLY FFAEel NEE SR PEG ﬁf@s’jl AL A e A
S 2LEmdl 80%= ¥ § AdEd AN F5E 3. o8], 7144, vIir, PEGAE FAvEA] 2aA
o oF 85%0]X|3k, PEG 70% 33 ¥ 2&5Ax3 AH &, HEFE)E]5] 27(1), p9l-100 (2011).
© 449%9] 25 UERIQL, PEG 40% a3 3 2 4. WPIR, o9, olsty, FA=F g &Y, FEAL, pll2-

11



o~

12

uhe 3 RERS} A 147 (2013)

113 (1999).
olF, ot BAo] FE-FHulFH 7, p20, ARAF
(1994).

WP, FRRETEY] A5A, T 153), p6s-
88 (1987).

o1FE, Xz 755/, p83, FHLAL (2009).

olFy, ot BAJS) YHA S, pad-45, ALl

S35 (1997).
H3E, PEG AY FHIEAY s 2 g wE

W57 s, HE755/% 28(2), p95-99 (2012).

10. Cook, C. and Grattan, D. W, “A practical comparative

11.

study of treatments for waterlogged wood - part IlI-
Pretreatment solutions for freeze-drying,” In Procee-
dings of the Second ICOM Waterlogged Working
Group Conference, p219-239, Grenoble (1984).

Hafors, B, “The Drying pattern of the Outer Planking
of the Wasa hull" In Waterlogged Wood - Study and
conservation, Proceedings of the Second ICOM Waterlogged
Wood Working Group Conference, p313-326, Grenoble
(1984).





