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Crystallization of Ancient Porcelain Glaze

WANG Enyuan’, XIONG Yinfei ', WU Jingwei*, GONG Yuwu®, WANG Jianwen *
(1. Shanghai Museum Conservation Center, Shanghai 200003, China;
2. Shanghai Museum Archaeology Department, Shanghai 200003, China)

Abstract: Samples of different porcelain wares such as Tingxi ware and Dongzhang ware, etc. excavated from Qinglong Town were tested
by EDXRF, SEM and polarizing microscope. Specimens of Jian ware, Deging and Longquan wares were also tested for comparison. The
results show that crystallization glazes of ancient times can be divided into three types: 1. iron oxide crystals on the glaze surface; 2. calcium
feldspar crystals in the middle of the glaze layer which is close to the glaze bubble; 3. crystallization in the junction of the glaze and body.
Disorderly anorthite crystallization of Tingxi ware and imitated Longquan ware is similar to the microstructure of Longquan ware, which
resulted in the distinctive visual effect of ‘crude Longquan ware’.
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Fig.1 Microstructure pictures of Dongzhang ware (a) x 100, (b) x 500

(@) (b)

102&111 IOQEm

E2 BABHIBEREE < 100ERE: (a)iTRETX-4,0)EREETFE
Fig.2 Microstructure pictures (x 100) of porcelain wares: (a) Tingxi ware, (b) Longquan ware
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Fig.3 Microstructure pictures of Yixing ware: (a) x 100, (b) x 200
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Fig.4 Microstructure pictures of Yue ware: (a) x 100, (b) x5 00
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Fig.5 Microstructure pictures of Ou ware: (a) x 100, (b) x 500
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Fig.6 Microstructure pictures of Longquan ware and imitation of Longquan ware: (a) Longuan ware x 100, (b) Longquan ware x
500, (c) imitation of Longquan ware x 100, (d) imitation of Longquan ware x 200
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Fig.7 Microstructure pictures of Yi ware: (a) x 100, (b) x 500
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Fig.8 Microstructure pictures of Jingdezhen ware: (a) x 100, (b) x 500
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Fig.9 The crystallization structure in top glaze: (a) Jian ware x 1000, (b) Deging ware x 500
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Tab.1 Major elemental compositions of porcelains

Sample name Sample number Test point  Na,O MgO AlLO,

Sio, PO, KO CaO TiO, MnO Fe0,

kg—tx1 glaze 0.36 2.82 16.37
kg—tx2 glaze 0.39 2.70 16.54
Tingxi ware kg—tx3 glaze 0.35 283 1513
kg—tx4 glaze 0.38 2.79 15.42
Yixin ware kg-yx-2 glaze 0.52 2.90 16.01
kg—dz-1 glaze 0.45 2.92 17.29
Dongzhang
kg—dz-2 glaze 0.43 2.74 19.15
ware
kg—dz-3 glaze 0.46 2.61 18.10
Yue ware kg—-yy-11 glaze 0.45 3.07 15.32
Imitation keg—fiflg-1 glaze 032 050 1653
Longquan )
ware kg—fjflg-2 glaze 0.63 1.76 13.86
Ou ware kg—oy—-2 glaze 1.06 231 11.48
kg—jdz—-1 glaze 0.77 0.70 11.95
Jingdezhen .
kg—jdz-2 glaze 0.40 1.49 11.40
ware
kg—jdz-3 glaze 0.79 0.72 11.88
Longquan
kg-1g-1 glaze 1.04 2.24 11.43
ware
kg-yi—-1 glaze 0.55 1.69 16.44
kg-yi—2 glaze 0.65 1.25 16.36
Yi ware
kg-yi-3 glaze 0.57 1.39 16.40

kg—yi—4 glaze 0.51 1.00 15.51

61.62 2.10 1.59 12.27 0.13 1.26 3.52
58.11 2.15 1.49 14.33 0.13 1.27 3.39
60.86 1.60 1.87 13.01 0.12 1.54 10.22
59.71 2.24 1.93 15.11 0.12 1.28 2.16
54.84 2.32 1.20 18.89 0.26 0.69 5.89
66.16 0.86 2.44 5.17 0.22 1.29 7.53
61.73 1.50 2.73 6.39 0.28 1.56 8.47
60.89 0.40 3.62 7.35 0.26 1.6 7.43
57.60 1.59 1.41 16.61 0.24. 1.47 2.89

65.52 0.24 3.88 9.53 0.26 0.15 3.06

64.21 0.35 2.52 12.78 0.32 0.65 2.92

62.53 0.53 3.19 15.86 0.67 0.42 1.96
67.61 0.12 2.28 15.43 0.06 0.05 1.04
67.18 0.46 2.54 15.38 0.06 0.13 0.96
65.46 0.14 2.01 17.56 0.09 0.05 1.31

60.24 0.49 3.18 18.10 0.36 0.64 2.29

67.90 0.30 5.40 5.57 0.21 0.38 1.56
69.24 0.36 4.79 4.64 0.22 0.46 2.06
69.24 0.33 5.52 4.98 0.31 0.22 1.05
67.11 0.25 3.50 9.73 0.15 0.22 2.04
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