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Research on Material Components and Production
Method for Metal Bound Rim of ‘Bowl, White Porcelain
with Impressed Floral Design and Sliver Bound Rim" and
‘Bowl, White Porcelain with Silver Bound Rim’

Sungmoon Byun and Hyunsung Hwang
Conservation Science Team, National Museum of Korea
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Abstract  We observed the section and microstructure by Scanning Electron Mirrorscope (SEM) for 4 ‘Bowls,
white porcelain with impressed floral design and sliver bound rim" and 1 'Dish, white porcelain with sliver bound
rim’, which was manufactured by reverse firing and metal bound rim was wrapped to the part of not being spread
glaze at inlet, in Jingdezhen white porcelains, the relics dug from the seabed of Shinan conserved in National
Museum of Korea, and found that the ingredient of metal rim was not silver but tin as a result of measuring by BEI
of Energy Dispersive Spectroscopy (EDS). And as a result of survey with Fourier transform infrared
spectroscopy(FT-IR) for checking the method of joining metal rim of mouth part, it was found that joining was
made with materials made of lacquer.
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Fig 1. Bowl, white porcelain with impressed floral design

and sliver bound rim (Shinan2363)

Fig 2. Bowl, white porcelain with impressed floral design
and sliver bound rim (Shinan2364)

Fig. 3. Bowl, white porcelain with impressed floral design

and sliver bound rim (Shinan2367)

Fig 4. Bowl, white porcelain with impressed floral design
and sliver bound rim [Shinan2368)

Fig 5. Bowl, white porcelain with
sliver bound rim (Shinan4018)
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Fig. 6. Observation of Tissue Section in metal bound rim Fig. 7. Observation of Tissue Section in metal bound rim
(Shinan2363) (Shinan2364)

Fig. 8. Observation of Tissue Section in metal bound rim Fig. 9. Observation of Tissue Section in metal bound rim
(Shinan2367) (Shinan2368)

Fig. 10. Observation of Tissue Section in metal bound rim

(Shinan4018)
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Fig. 12. Position of metal bound rim for analysis with EDS (Shinan2364)
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Fig. 15. Position of metal bound rim for analysis with EDS (Shinan4018)
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Fig. 17. Observation of metal bound rim by SEM
(Shinan2364)

Fig. 18. Observation of metal bound rim by SEM Fig. 19. Observation of metal bound rim by SEM
(Shinan2367) (Shinan2368)

Fig. 20. Observation of metal bound rim by SEM
(Shinan2363)
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Table 1. EDS Component data.

Sample ... Spectrum Normalize Component (wt%)
Position .
No Point Sn Pb Fe Al Cu 0 S cl As Mg Mn N Si
Group | : Bowl, white porcelain with impressed floral design and sliver bound rim.
1 9659 - - - - - - - - - - 341 -
2 76.56 - - - - 18.76 - 4.68 - - . - -
A 3 79.02 236 - - - 18 0.61 - - = - - -
4 55.54 21.06 - - - 13.27 10.13 - - S - - -
5 55.46 18.04 - - - 15.61 10.89 - - = - - -
1 59.54 14.68 - - - 9.79  15.99 - - = - - -
2 662 831 - - - 9.01  16.47 - - = - - -
3 8275 - - - = 17.25 = - - - - - -
? 4 100 - - - - - - - - - - - -
Shinan 5 6883 - - - - 14.19 - 16.98 - - = = =
(2363) 6 72.22  0.59 - - - 25.07 1.05 1.08 - - - - -
1 59.89 9.32 - - - 30.08 0.71 - - = - - -
2 58.6 10.37 - - - 30.09 0.93 - - = - - -
C 3 59.82 857 225 - - 28.73  0.63 - - = = - -
4 7419 05 - - - 25.31 - - - = - - -
5 535 6.92 4.88 - - 3235 235 - - S - - -
1 68.88 3.97 - - - 15.11  12.04 - - = - - -
2 67.62 6.2 - - - 13.59 1259 - - = - - -
D 3 100 - - - - - - - - - - - -
4 80.61 - - - - 19.39 - - - = - - -
1 53.78 18.73 - - - 25.65 1.84 - - S - - -
2 81.71 1.54 - - - 16.74 - - - = = - -
3 100 - - - = S = - - - - - -
A 4 70.43 - - - - 27.55 0.96 1.06 - - - - -
5 80.43 - - - - 19.57 - - = . - - -
6 64.61 8.87 - - - 11.97 1327 129 - - - - -
Shinan 7 616 1207 - - - 1076 1437 12 - - -
(2364) ——— -
1 58.64 11.23 - - - 21.05 9.08 - - = - - -
2 78.65 - - - - 21.08 0.27 - - - = s -
5 3 71.9 - - - - 21.2 - 0.9 - = - - -
4 100 - - - = S - - - - - i -
5 62 1322 - - - 12.21 1257 - - = - - -
6 62.42 9.87 - - - 2357 414 - - = - - -
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Table 1. (Continued)

Sample ... Spectrum Normalize Component (wt. %)
Position .
No Point Sn  Pb Fe Al Cu 0 S Cl As Mg Mn N Sj
Group | : Bowl, white porcelain with impressed floral design and sliver bound rim.
1 69.75 4.83 - - - 13.54 11.89 - - = - - -
2 56.78 17.36 - - - 12.42 13.44 - - = - - -
3 62.07 10.81 - - - 2596 1.17 - - = - - -
c 4 57.94 13.36 - - - 27.05 1.64 - - = - - -
Shinan 5 1o - - - - - - . I
(2364) 6 7059 - - - - 1302 - 1639 - - - - -
7 82 - - - - 18 - - = = - - -
8 8358 - - - - 16.42 - - - = - - -
1 6732 1.54 - - - 2651  4.63 - - = - - -
P 57.09 7.52 - - - 3057 4.82 - - = - - -
1 56.55 10.59 - - - 2232 10.55 - - = . - -
2 60.24 6.68 - - - 2224 10.84 - - = - - -
3 8321 - - - - 16.79 - - - = - - -
A 4 578 8.19 - - - 2385 9.04 - - - = - 112
5 49.56 20.29 - - - 18.79 11.35 - - = - - -
6 7925 - - - - 20.75 - - - = - - -
7 9716 - - - - 2.84 - - = = - - -
Shinan
(2367) bR - 0 - -
51.89 24.06 - - - 557 18.48 - - 5 - - -
64.57 5.21 - - - 1246 1692 084 - = - - -
1 6052 16.8 - - - 6.22 16.46 - - = - - -
2 7512 - - - - 15.93 1.5 7.45 - - - - -
® 3 97.1 - - - = 2.9 o - - - ; - -
4 57.49 7.71 - - - 25.64 - 1.29 - - - - 787
5 66.09 3.07 - - - 29 1.84 - - S - - -
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Table 1. (Continued)
Sample ... Spectrum Normalize Component (wt. %)
Position .
No Point 5, pp  Fe Al Cu 0 S L As Mg Mn N i
Group | : Bowl, white porcelain with impressed floral design and sliver bound rim.
1 37 30.78 - - 3.34 2452 436 - - - - - -
2 4839 14.6 - - - 3321 1.65 - - 2.15 - - -
A 3 - 100 - - - - - - - - - - -
4 100 - - - - - - - - - - - -
5 - 100 - - - - - - - - - - -
6 43.54 26.62 - - - 23.62 3.95 - 2.27 - - - -
1 2626 39.82 - - - 2786 6.06 - - - - - -
2 35.06 36.51 - - - 2474 3.68 - - - - - -
3 52.63 15.2 - - - 28.63  2.25 - - 1.3 - - -
4 - 100 - - - - - - - - - - -
B
5 100 - - - - - - - - - - - -
6 - 100 - - - - - - - - - - -
7 40.94 2454 - - - 2697 6.79 - - - - - 076
8 4674 7.33 - - - 3625 6.41 - - - - - 327
. 1 65.93 3.27 - - - 178 1184 1.16 - - - - -
Shinan
(2368) 2 73.5 - - - - 8.45 18.04 - - - - - -
C 3 6233 - - - - 234 14.27 - - - - - -
4 100 - - - - - - - - - - - -
5 70.77 1.68 - - - 12.12 - 15.43 - - - - -
1 7121 - - - - 15.95 12.84 - - - - - -
2 60.04 6.49 - - - 21.41  12.05 - - - - - -
D 3 73.48 - - - - 25.69 0.83 - - - - - -
4 100 - - - - - - - - - - - -
5 7135 - - - - 28.65 - - - - - - -
1 56.74 7.29  2.65 - - 3194 1.38 - - - - - -
2 61.16 8.21 - - - 2983 0.8 - - - - - -
3 6683 7.9 - - - 25.27 - - - - - - -
E 4 100 - - - - - - - - - - - -
5 6057 11.2 - - - 14.75 13.45 - - - - - -
6 79.05 4.09 - - - 16.86 - - - - - - -
7 69.47 - - - - 29.02 054 097 - - - - -
Group || : Dish, white porcelain with sliver bound rim.
1 55.89 11.25 - - - 31.17 0.06 - - 1.63 - - -
2 100 - - - - - - - - - - - -
3 33.28 18.13 - - - 40.16  2.89 - - 5.54 - - -
i 4 36.19 10.74 - - - 4338 3.08 - - 6.61 - - -
5[26']38;‘ A 5 378 1127 - - - 399 229 - - 705 - -7
6 31.76 42.18 - - - 215 456 - - - - - -
7 4184 475 - - - 4092 229 - - 789 231 - -
8 29.05 29.73 - - - 30.98 5.02 - - 5.22 - - -
9 38.67 10.9 - 0.92 - 4005 274 - - 5.09 - - 1.63
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Fig. 21. Joining material of metal bound rim (X 20) Fig. 22. Joining material of metal bound rim (X 40)
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Fig. 23. Comparison adhesive material on metallic bound rim through FT-IR
(a) Traditional lacquer, (b) Adhesive material in metal bound rim of Shinan2367
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