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Abstract: In this paper, the characteristics of Southern Song Guan Kiln and Longquan Ge Kiln's glazes were
characterized byenergy dispersive X-ray fluorescence (XRF) spectrometer, X-ray diffractometer (XRD), scanning electron
microscopy (SEM) and so on from Hangzhou Jiaotanxia, Longquan Dayao and Xikou Wayaoyang. The results show that the
glaze color is similar due to the similar content of Fe,Oj; in the both glaze composition, also the L*, a*, b* values of the glaze are
similar. But the smaller size of bubbles in the glaze of Southern Song Guan Kiln and the concentration of bubbles in the glaze at
about 10 microns. Combined with the superposition effect of unmelted fine quartz crystals in the glaze, the diffuse reflection
effect of the glaze is enhanced, which results in the glaze being mostly in the category of semi-matte and effectively enhances
the jade texture of the glaze. At the same time, the contents of Al,0; and SiO,in glaze formula are mostly in the range of 0.4 ~
0.54 mol and 3.70 ~ 5.20 mol, the raw materials used are exquisite. But the bubble size in the glaze of Longquan Ge Kiln are
mostly in the range of tens of microns to hundreds of microns, with large size, and the gloss of the glaze is higher combined

with the better degree of glaze vitrification; And due to the large number of kiln sites, the contents of Al,0; and SiO; in glaze
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formula are mostly in the wide range of 0.40~0.63 mol and 3.50~6.00 mol. The content of MnO in glaze of Southern Song

Guan Kiln is about 1000 pg/g higher than that of Longquan Ge Kiln. Trace element Mn can be used as a fingerprint element to

distinguish between the both glazes.
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Fig. 1 The glaze surface morphologyof the porcelain glazes from the Southern Song Guan Kiln and Longquan Ge Kiln

* * *
Tab. 1 The mean L*, 2\*, b* and gloss of the glaze froLm Soutiern Sott)lg Guan Kiln and Longquan Ge Kiln

Samples The color of the glaze L* a* b* Gloss

Southern Song Guan Kiln(2 blocks) pink-green 51.85 -3.67 7.46 46.70

Longquan Ge Kiln(38 blocks) pink-green 48.38 —4.20 5.35 60.56

Southern Song Guan Kiln (1 block) cream-colored 52.00 4.84 18.57 45.20

Longquan Ge Kiln(6 blocks) cream-colored 38.70 2.46 12.48 64.03
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Fig. 2 The spectral reflectance of the glaze in Southern Song Guan Kiln and Longquan Ge Kiln
(a) The pink-green color, (b) The cream-colored color

2

Tab. 2 The theoretical firing temperature in the body and glaze of Southern Song Guan Kiln and Longquan Ge Kiln

Samples

Theoretical firing temperature of
porcelain body (°C)

Theoretical firing temperature of
porcelain glaze (°C)

Southern Song Guan Kiln
3 blocks

Longquan Ge Kiln
44 blocks

1289.00+3.40

1301.40+14.46

1389.00£12.57

1400.10+18.27
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XRD

Fig. 3 The XRD and section structure pictures of glazes in Southern Song Guan Kiln and Longquan Ge Kiln
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4

SEM/EDS

Fig. 4 SEM/EDS testing with the middle layer of body and glaze in Southern Song Guan Kiln and Longquan Ge Kiln

3

Tab.3 The chemical compositions of glaze by primary and secondary elements in Southern Song Guan Kiln and
Longquan Ge Kiln

Samples SIOZ A1203 Fe203

CaO MgO Kzo NaZO

J1-J3 66.34+1.00 14.02+£0.52 0.91£0.15

D1-D24 69.24+1.96 12.88+0.77 0.83+0.20

X1-X20 69.45+1.88 12.83+£0.78  0.83%0.18

0.12+0.02

0.06+0.02

0.05+0.01

12.53+0.40  0.97+0.06 3.85+0.56 0.26+0.08

10.21£2.07  0.67+0.22 4.71+0.61 0.40+0.18

10.04+1.81  0.66+0.20 4.78+0.56 0.36+0.20

5 FeZO3 T102 /wt. %
Fig. 5 The content of Fe,0; and TiO, in the glaze of Southern
Song Guan Kiln and Longquan Ge Kiln /wt.%
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Tab.4 The chemical compositions of glaze trace elements in Southern Song Guan Kiln and Longquan Ge Kiln /(pg/g)

Samples MnO CuO ZnO PbO, Rb,O SrO Y,0;3 ZrO, P,Os
J1-3 2157+201 67+25 133+26 53+18 170+29 623+160 50+14 283+74  1433+123
D1-24 903+295 53+23 104+34 65+43 260+59 728+133 38+9 153+21 1064+284
X1-20 4531245 475+272 81+40 77+44 177£109 463+208 346+206 93+55 560+271
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