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Abstract: In this article, portable X-ray fluorescence (p-XRF) spectroscopy is employed for in-situ, non-destructive chemical

composition analysis of both the bodies and glaze of five Eastern Han white-glazed vessels and two green-glazed vessels housed in

Hunan Museum, one white-glazed vessel and one green-glazed vessel excavated from the tomb of CAO Cao at Gaoling Mausoleum

in Henan’s Anyang, and two white-glazed vessels unearthed from the tomb of FAN Cui, who deceased in the sixth year of the Wuping

Era of the Northern Qi. The results show that the white-glazed vessels unearthed from the tomb of FAN Cui are low-fired lead-

glazed pottery. The white-glazed vessel unearthed from CAO Cao’s tomb features high-calcium glaze, which should be sourced from

southern China. The white-glazed vessels housed in Hunan Museum are the earliest alkaline-glazed porcelain ever discovered.
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B, W R HRY ERTE
M 2ZEAR R, Bah EEE AT R AR
AAPKOT BIE3% A, FFHMgOF S48
., WRF130%. (K3) HTFEARE—F
RERG Y, ks, Aotk KAama

22 BB AL F T RAR
s FETE (wt%) WEITE (ug/g)
Na,O MgO ALLO, SiO, K,O CaO TiO, Fe,O, Rb Sr Y Zr
CCM1 0.98 2.02 16.14 74.44 2.03 0.64 0.75 1.42 68 100 | 41 261
CCM2 0.45 1.35 18.89 71.30 3.50 0.88 0.97 1.42 151 40 40 306
HNBC1 4.27 1.61 19.10 71.18 1.37 0.08 1.47 0.41 69 90 49 291
HNBC2 2.82 0.00 21.51 70.23 1.96 0.21 1.51 0.82 14 74 60 | 272
HNBC3 243 0.01 16.20 74.83 352 0.08 1.40 0.77 20 64 56 370
HNBC4 2.84 0.01 21.66 70.72 1.97 0.22 1.52 0.83 55 63 40 305
HNBCS 4.75 2.76 21.33 67.30 0.63 0.17 1.49 1.17 13 38 44 | 342
HNQC1 2.64 0.66 16.58 72.40 3.86 0.52 0.85 2.04 190 44 31 315
HNQC2 247 0.88 15.60 72.80 5.67 0.08 0.93 1.38 151 37 46 248
FCM1 1.42 0.68 29.52 60.49 2.08 0.85 0.81 0.88 / / / /
FCM2 1.97 0.56 31.52 59.10 2.93 0.83 0.97 1.21 / / / /
#3 HEMELETRAR
= FETE (W%) METE (ng/g)
Na,O | MgO | ALO; | SiO, | P,Os | KO | CaO | TiO, | MnO | Fe,O, | PbO | Rb Sr | Y| Zr
CCM1 0.01 3.41 11.28 | 6229 | 0.76 1.43 17.69 | 0.73 0.07 1.32 / 78 241 | 37| 264
CCM2 0.29 3.21 13.11 57.76 1.95 2.12 17.10 0.92 0.24 3.16 / 141 | 208 |47 | 291
HNBC1 2.30 0.76 1536 | 71.73 | 0.20 | 691 0.20 1.37 0.01 0.93 / 69 90 (49| 291
HNBC2 3.56 0.97 1026 | 7447 | 0.19 | 833 0.05 1.21 0.01 0.80 / 14 74 |60 | 272
HNBC3 1.68 0.87 12.76 74.67 024 | 6.13 0.62 1.36 0.01 1.38 / 20 64 |56 | 370
HNBC4 1.44 1.96 13.46 | 68.01 022 | 8.64 3.85 0.92 0.07 1.24 / 55 63 |40 | 305
HNBCS 3.41 2.30 11.64 | 72.66 | 0.17 | 5.09 2.12 0.95 0.10 1.31 / 13 38 |44 | 342
HNQC1 0.05 2.85 11.53 62.81 1.45 3.09 1446 | 0.76 0.61 2.39 / 186 | 239 |42 | 318
HNQC2 0.74 2.76 13.75 59.19 1.89 3.01 15.68 0.83 0.60 1.56 / 192 | 257 |47 | 295
FCM1 / / 7.85 34.25 / 0.72 1.21 0.25 0.01 0.98 52.54 / / / /
FCM2 / / 7.08 39.14 / 1.25 1.34 0.28 0.01 0.78 49.52 / / / /
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e BAURCH e R A R (CRER S

4 ERNESEMERE. MUFETEAR Ml wi%
Na,O MgO ALO, Sio, K,O ca0 TiO, Fe,0, PbO
LZ1-b 0.33 0.80 24.50 68.11 2.79 0.58 0.63 1.25 /
LZ2-b 0.56 0.79 23.41 68.69 2.94 0.62 0.72 1.26 /
LZ3-b 0.71 0.93 26.69 65.64 2.50 0.45 0.71 1.37 /
LZ4-b 0.67 0.78 30.43 62.23 2.17 0.54 0.85 1.33 /
LZ5-b 0.03 1.36 24.08 66.62 342 0.79 0.57 2.13 /
LZ6-b 0.31 0.92 27.44 64.84 2.51 0.78 0.74 1.47 /
LZ7-b 0.21 1.01 26.41 65.17 2.28 1.51 0.68 1.73 /
LZ8-h 0.33 1.00 26.85 65.10 2.73 0.59 0.72 1.69 /
L79-b 0.24 0.62 29.65 63.34 2.28 0.58 0.87 1.41 /
LZ10-b 0.51 0.98 24.38 67.58 2.88 0.70 0.67 1.30 /
LZ1-¢g 1.15 0.64 5.19 34.68 0.23 0.17 0.12 0.26 57.36
L72-¢g 0.83 0.45 5.17 39.75 0.3 0.24 0.14 0.3 52.65
1.723-¢g 0.43 0.67 6.41 47.57 0.58 0.7 0.13 0.56 42.81
1L74-¢ 1.08 0.96 8.19 435 0.51 0.49 0.12 0.38 44.65
1.75-¢ 0.47 0.61 7.64 31.05 0.2 0.4 0.2 0.82 58.42
1L.76-¢g 0.46 0.18 6.55 36.47 0.4 0.57 0.21 0.43 54.56
LZ7-¢ 0 0 4.08 34.06 0.22 1.52 0.15 0.51 59.27
1LZ8-¢ 0 0.21 391 36.54 0.2 0.22 0.12 0.23 58.38
1L79-¢ 0.9 0.35 5.99 53.86 0.18 0.67 0.16 0.31 37.47
LZ10-¢ 0 0.73 7.38 40.7 0.52 1.71 0.11 0.43 48.27
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