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Fig. 1 Ancient porcelain samples excavated

from Dongmendu Kiln
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Fig. 2 Optical (a, d) and polarizing (b, ¢, e, f) microscope images of sample body and glaze in Dongmendu kiln
(a): Optical microstructures of the fracture surface of sample 1;
(b): Polarizing microstructures of the {racture surface of sample 1;
(c) : Polarizing microscope image of glaze of sample 1 with sauce yellow glaze;
(d): Optical microstructures of the fracture surface of sample 8;
(e): Polarizing microstructures of the fracture surface of sample 8;
() : Polarizing microscope image of glaze of sample 8 with sauce black glaze
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Table 1 The chemical composition of porcelain body of Dongmendu kiln (Wt%)

TR SiO, Al Oy Fe,0; TiO, CaO MgO K,O Na, O MnO P,0s
TT-01 70.92 13. 95 7.84 1. 16 0.92 1. 16 2.96 0.72 0 0
TT-02 71. 26 15. 05 6. 36 1. 32 0. 87 0. 82 3.58 0. 25 0. 10 0.09
TT-03 70. 96 14. 79 7.16 1. 31 0. 82 0.62 3.63 0. 43 0 0.03
TT-04 73.11 13.37 6. 39 1. 16 0.73 1.33 2. 87 0.72 0. 08 0.16
TT-05 69. 61 16. 76 6. 27 1. 36 0. 98 1. 46 3. 20 0.12 0 0.08
TT-06 72.23 14. 23 7.19 1. 60 0. 63 0.91 2.30 0. 34 0.07 0.11
TT-07 72.72 14. 31 6. 06 1. 35 0. 56 0.67 2.70 1. 18 0. 05 0.07
TT-08 75.02 13. 11 6.45 1. 39 0. 58 0. 68 2.04 0. 25 0.03 0. 14
TT-09 74. 41 14. 25 4.94 1. 35 0. 58 0. 83 3.07 0. 08 0.01 0. 15
TT-10 75.33 13. 26 3.96 1.71 0.71 0. 86 3.02 0. 54 0. 06 0.07
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Table 2 The chemical composition of porcelain glaze of Dongmendu Kiln (Wt%)

95 Si0O; Al, Oy Fe; O3 TiO, CaO MgO K, O Na; O MnO P, 05
YY-01 42.62 10. 17 10. 07 1. 22 25.55 2.36 1. 60 0. 26 1. 04 4.58
YY-02 46. 77 12.61 9.23 1.28 20. 87 2.72 2.13 0. 46 0. 88 2.39
YY-03 44.13 11. 09 7.53 1.01 25. 86 3.62 3.49 0.90 0. 88 2.06
YY-04 44. 21 10. 30 10. 75 1. 76 23.61 2.55 3.17 0. 46 0. 99 1. 68
YY-05 47.99 10. 86 9. 14 1. 00 22. 44 2.62 2.13 0. 82 0. 74 1. 89
YY-06 46. 76 10. 26 12.76 1. 19 19. 31 2.45 1. 81 0. 86 1. 07 3. 04
YY-07 46. 64 10. 37 12.23 1.27 19.99 2.47 2.27 0.76 0.93 2.64
YY-08 45. 48 10. 44 11. 88 1.11 25.30 2.10 1. 48 0. 38 0. 64 1. 18
YY-09 46. 68 11.11 4. 34 1. 03 29. 35 2.75 2.21 0.72 0. 82 1.70
YY-10 53.62 10. 91 8.09 1.18 16. 88 2.39 3.05 0.95 0. 80 1. 80
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Fig. 3 X-ray diffraction about the porcelain
body samples of Dongmendu Kiln
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Fig. 4 FTIR spectra of about the porcelain
body samples of Dongmendu kiln
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Research on the Chemical Composition and Process Feature of Ancient
Porcelain Produced in Dongmendu Kiln

CUI Ming-fang' , ZHU Jian-hua’* , HU Rui', CHEN Shang-qian’

1. Marx’s College of Anhui University of Technology, Ma’anshan 243000, China

2. Key Laboratory of Comprehensive Utilization of Metallurgy and Resources of Anhui University of Technology, Ma”anshan
243000, China
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Abstract Dongmendu Kiln was one of the earliest kilns among the ancient Xuanzhou kilns. which belonged to the celadon of Yue
Kiln series. The porcelains of Dongmendu Kiln, with its distinctive local characteristics, had a special style. The research on the
structural properties in the micro length scale and process features about the porcelains was still superficial for lack of evidence.
So far, its process features were only evaluated from the external morphology of implements. Wavelength dispersive X-ray
fluorescence (WDXRF) combined with optical microscopic analysis was applied to determine the elemental abundance patterns of
the porcelain bodies and glazes excavated from Dongmendu Kiln. Meanwhile, XRD, FT-IR and TG-DSC analysis were used to
test the porcelain body’s phases, major ingredients and fire characteristics. Based on the above comprehensive characterizations,
the process feathers and attributes were concluded reasonably. Evidence revealed that porcelains produced in Dongmendu Kiln
were the typical south porcelains because of high silicon and low aluminum contents. The porcelain body was made up of china
stone, which was mixed with some ember clays in the local. The porcelain glazes exhibited the typical properties of Yue Kiln due
to the high calcium contents. The presence of big particles in porcelain bodies and glazes indicated that the processing of raw
materials was not elaborate. The phases of the porcelain body revealed that the sintering temperature was not high than 1200°C ,
or the holding time at high temperature was much shorter. Overall, the formulation process and fire level of Dongmendu Kiln
were not high. It should be a typical kiln in the Tang and Song Dynasties of Xuanzhou, where civil ceramics were produced. The
results had important scientific value on an objective understanding of the process level, characteristics and laws of the ancient
porcelain in Anhui. It is of great academic significance to explore the connotation of ancient Chinese imperial kilns, the
production layout of kiln industry, and to establish the historical position of Xuanzhou kiln in the development of Anhui porcelain
industry and the exchange of porcelain technology between the south and the north. Further, it was also advantageous to

promote the conservation and planning construction of Anhui ruins and heritage and protection of the regional culture.
Keywords Dongmendu Kiln; Ancient porcelain; Chemical composition; Microstructures; EDXRF
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