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Conservation and Chemical Composition of
Temmku bowl with hare’s fur markings

- Applying new restoration material -

Hyunsung Hwang', Haesoon Lee and Hyungtae Kang
Conservation Science Team, The National Museum of Korea
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Abstract  The Conservation Science Laboratory of the National Museum of Korea had drawn up the list of
conservation treatment priority according to the artifact status in the collection and performed conservation treatment
based on the priority list since 2006.

This paper introduces the restoration process of the lost part of a black teacup(Sindo 1961) with newly developed
restoration material. Part of the peeled off glaze was analyzed with LIBS and SEM-EDS analyser to find out the glaze
ingredients that make the unique pattern of black teacup.
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Table 1. Yellowing of New repair materials
) . Before U.V Exposure U.V
Repair materials | AL+ | Aa| +| Ab|
L a b L a b’

Oven Baked Clay 83.37 0.65 9.20 82.73 0.24 11.26 3
Ceramics Epoxy Putty 7743 173 13.11 74.67 -1.33 21.78 11
Wood Epoxy Putty 71.14 3.13 15.83 70.00 2.67 22.61 8
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Fig. 1. Baked Samples. Fig. 2. Exposed to U.V of Samples(after Baked).
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Fig. 3. Baked of samples.
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Table 2. Variation of Chroma Values

RQ+SC Before U.V Exposure U.V
[AL| +|Aa|l +]Ab]

Samples L a b L a b’

R82130 7491 1.57 17.54 74.20 0.35 18.82 3.21

R73130 74.90 3.94 19.25 74.28 2.22 19.19 2.40

R64130 74.46 0.18 14.62 71.45 0.48 20.51 9.20

R82140 74.08 1.57 16.14 7212 1.65 21.86 7.76

R73140 75.86 -0.21 15.08 70.43 1.22 23.01 14.79

R64140 75.68 1.50 16.33 71.84 1.99 22.67 10.67

R82150 76.15 -0.40 12.75 71.28 -0.03 24.61 17.10

R73150 76.73 -0.35 12.76 71.10 0.88 25.00 19.10

R64150 75.44 1.97 15.28 70.76 2.14 23.79 13.36

R82160 57.29 14.01 17.36 60.28 10.52 17.45 6.57

R73160 59.07 10.72 17.24 61.24 7.71 18.96 6.90

R64160 57.27 12.97 15.74 57.95 9.75 20.73 8.89

QW+SC Before U.V Exposure U.V

| AL| +| Aal| +| Ab]

Samples L a b L a b’

W82130 65.81 10.26 20.65 66.49 6.73 26.06 9.62

W73130 60.98 13.35 21.67 67.63 6.34 20.19 15.14

W64130 59.97 13.84 22.11 63.86 9.30 22.75 9.07

W82140 61.26 14.08 22.53 62.47 10.22 27.95 10.49

W73140 59.33 16.16 23.49 63.99 10.20 26.09 13.22

W64140 56.96 17.26 23.43 60.37 12.79 26.47 10.92

W82150 57.85 15.94 23.58 63.94 10.50 22.96 12.15

W73150 56.34 17.74 25.21 61.01 11.62 25.79 11.37

W64150 54.66 19.57 24.03 59.33 14.08 25.18 11.31

W82160 51.41 14.00 16.89 54.25 11.15 19.96 8.76

W73160 48.88 13.05 14.38 53.22 7.50 14.09 10.18

W64160 51.32 9.86 13.47 52.47 9.94 16.53 4.29
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Fig. 4. Yellowing of Samples.

Fig. 6. Sticked to Shellfish.

Fig. 5. Condition prior to Tretment of Temmku bowl! with

hare’s fur markings.
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Fig. 7. Restoration of Cast Piece.
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Fig. 8 Condition after Treatment.
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Fig. 9. LIBS spectra of the Temmku bowl glaze.
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Fig. 10. LIBS spectra of the Temmku bowl! body-glaze interface.
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Fig. 11. SEM images of the siver color glaze.

Fig. 12. SEM images of the brown and black color glaze.

Table 3. Results of quantitative analysis of the hare’s fur markings.

Na2O MgO ALOs SiO: P0Os KO CaO TiO: MnO Fe:Os Cl SOs Total
siver color 000 133 1678 6623 000 398 416 039 033 6.60 022 100.02
Bright siver color 143  0.57 439 1268 0.77 122 155 000 092 7573 0.74 100.00
Brown color 069 183 1855 6068 116 382 433 075 033 6.01 090 0.96 100.01
Black color 066 173 1727 5836 1.07 402 567 073 048 769 165 0.68 100.01
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