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Analysis of Charred-Woods Excavated from the Daewoongjeon
Hall of Youngguksa Temple*!

Byung Hwa Son*? - Won-Kyu Park**'

2 o

=3 A HEA oA FEY g3 Z2RAY AdL A4

,H, N, 8), SEM-EDX, X4l 314 2 IR 48 o|-&3te] ZALeith daiA] A, 500°C BEollA

o], -’F 23tk SEM-EDX#-4elA Zg Ao g AEHUT ojs EdollA T8 Zes B

ok, XA 3d E [REAME AEE s AXA 0] B Hu BX) JFo| s =d wet o FEoR

R Aol FHUT. o)A AF A A 584 PEG (polyethylene glycol)®] #A3-E €28k
=gt dyo] GFAL U 2E ©EEe] A nEPow AlgE o

23 A} 2A dF o B2E G5

of,

>~_|3:

T

ABSTRACT

Elemental analysis, SEM-EDX, X-ray diffraction (XRD) and IR analysis were adopted to examine
the quality of charred woods excavated from the underground of the Daewoongjeon Hall of
Youngguksa Temple, Youngdong-gun, Chungbuk, Korea. A large amount of calcium was detected
in SEM-EDX analysis. The analyses of chemical elements suggested that completely charred wood
was carbonized at about 500°C. The XRD results indicated the destruction of cellulose crystalline
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region. The IR analysis exhibited that thermal degradation of wood component was different de-
pending upon the carbonization temperature. It can be suggested from the results that PEG with
different molecular weights should be used for the conservation of excavated charred woods.
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Fig. 1. A view of excavation site at the Dae-
woongjeon Hall.
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of excavation. This sample was used for
the analysis.
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Fig. 3. SEM photographs of charred woods (@ : cross section, ® : radial section, © : tangential

section).

Table 1. Elemental composition of sound and
charred woods

Sample C (%) OO0 H®) N Oy S (%

Sound wood 481 453 59 038 0063

Charred
wood 797 126 34 019 0015
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Table 2. Inorganic elements in the half-charred
wood, analyzed by SEM-EDX

Elements Weight (%) Atomic (%)
O 9087 %54
Mg 232 160
Ca 681 286
Total 100,00
Table 3. Inorganic elements in the charred

wood, analyzed by SEM-EDX

Elements Weight (%) Atomic (%)
O 2225 4233
Mg 060 075
Si 174 189
Ca 6502 4937
Fe 1038 . 5066
Total 9999
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Fig. 5. X-ray diffractogram for sound wood

(Pinus densiflora) at air-dried condition.

140

intensity of diffraction

5 10 15 20 25 30 35 40
Angie of diffraction 2 28

Fig. 6. X-ray diffractogram for half-charred
wood elements.
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Fig. 7. X-ray diffractogram for charred wood

elements.
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