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Al LR

Fe-Si-Ca MnO
13.4 wt% Zn0 3.2 wi%
MSS-DH9 CaO
40 wt% FeO 4.6 wt%.
MnO CaO

° F
Can

235 PbO 1.7 wt%
PbO 1 wt%~2 wt%

o

F625i04 Mn25i04
FGA1204

Si0, SiO,+AL0,
CaO CaO FeO FeO+MnO+ZnO
Ca0-FeO-SiO,

o

1000°C~1150C
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10cm
K,0 PbO
1200%C,
5 FeO 7ZnO
355 wi% 3.8 wi%
21.5 wit%
1.2 wt%. MgO ALO; K,0
2.3 wi% 4.4 wi% 3.0 wt%
1.3 wit% 2.8 wi% 0.7
wi%. SO;
1.5 wt% 2.5 wt%.
SO, 0.7 wi%
SO, o
Pb.S.Zn
Pb 1.3
wt% o 32
Pb.Fe.Zn
17.2 wt%.33.7 wi% 11.4 wi%
FeS . PbS
7ZnS o



F | MgO| ALO; | SiO, | P,Os | SO; | KO | CaO | MnO | FeO | ZnO | PbO | Ag
MSS- 1 bdl 1.1 34 3121 0.2 1.5 | 06 | 103 | 93 | 38.1| 2.7 1.6 | bdl
MSS-2 bdl | 0.7 1.6 30.3 | bdl 1.7 | 0.1 5.1 | 129408 | 47 | 22 | bdl
MSS-3 bdl | 0.7 1.9 257 | bdl | 39 | 04 |13.8]10.6 387 | 40 @ 04 | bdl
MSS- 4 00 | 0.8 2.5 289 | bdl | 39 | 05 | 125]11.0 35.1 | 3.0 1.6 | bdl
MSS- 5 bdl | 0.8 1.7 292 | bdl | 0.8 | 03 |[11.8| 112 40.1| 2.7 1.4 | bdl
MSS- 6 bdl | 0.8 1.4 257 | bdl | 26 | 02 | 85 | 165 395| 42 | 0.6 | bdl
MSS-7 bdl | 0.9 3.1 29.9 | bdl 1.0 06 | 11.1 | 94 | 351 | 2.7 6.3 | bdl
MSS- 8 bdl | 0.2 1.9 267 | bdl | 02 | 03 [ 11.5| 134 40.7| 42 1.0 | bdl
MSS-9 bdl 1.0 1.9 269 | bdl | 49 | 05 | 94 | 102 392 | 45 1.6 | bdl
MSS- 10 bdl 1.3 1.6 265 bdl | 3.0 | 0.2 | 94 | 139 387 | 46 | 0.7 | bdl
MSS- 11 bdl 1.1 3.5 30.8 | bdl | 3.0 | 05 | 149 | 81 334 3.1 1.7 | bdl
MSS-12 bdl | 0.8 3.0 299 | bdl | 2.1 0.6 | 102 |13.7 342 | 2.7 | 2.8 | bdl
MSS- 13 bdl | 0.2 1.8 28.1 | bdl | 3.3 | 0.1 6.2 | 145 387 | 49 | 23 | bdl
MSS- 14 bdl | 1.1 2.2 308 bdl | 19 | 0.7 | 89 | 11.9 | 383 | 2.7 1.5 | bdl
MSS- 15 1.7 | 0.6 24 323 | bdl | 0.5 06 | 173 80 | 33.1| 23 1.3 bdl
MSS- DFQ1 bdl | 0.7 2.7 318 bdl | 35 | 03 | 9.1 | 12.0 | 346 | 3.7 1.5 | bdl
MSS- DFQ2 bdl 1.8 34 33.0 | bdl 1.7 | 0.6 | 10.1 | 114 33.7| 3.0 1.1 | bdl
MSS- DFQ3 bdl 1.9 2.7 257 bdl | 3.6 | 06 | 9.7 | 141 359 | 4.6 1.2 | bdl
MSS- DFQ4 1.4 1.9 2.9 232 | bdl | 7.6 | 0.5 | 150|123 | 304 | 45 | 0.2 | bdl
MSS- DFQ5 bdl | 2.1 3.0 269 | bdl | 2.0 | 0.7 | 13.0| 119 322 | 74 | 0.9 | bdl
MSS- DFQ6 bdl 1.1 1.7 253 | bdl | 29 | 03 69 | 156 385 | 6.2 1.5 | bdl
MSS- DFQ7 bdl | 2.0 3.1 249 | bdl | 47 | 0.7 | 123|146 33.0| 46 | bdl | bdl
MSS- DFQ8 bdl | 3.5 2.5 287 | bdl | 28 | 04 | 180|112 293 | 28 | 0.9 | bdl
MSS- DFQ9 bdl | 2.5 59 336 | 1.1 bdl | 29 | 174 ] 53 | 256 | 3.1 2.6 | bdl
MSS- DFQ10 bdl 1.8 3.1 26.1 | bdl | 2.0 | 0.7 | 103|153 362 | 3.8 | 0.7 | bdl
MSS- DH1 bdl | 2.0 6.2 319 06 | 04 | 37 | 97 | 11.7 | 31.0 | 09 1.9 | bdl
MSS- DH2 22 | 2.1 3.5 3531 0.7 | bdl | 2.1 | 145244 124 | 0.8 | 2.1 | bdl
MSS- DH3 1.9 | 3.0 33 371 0.7 | bdl | 24 | 12.8 139 22.1| 0.7 | 2.2 | bdl
MSS- DH4 bdl | 3.3 4.5 350 1.0 | bdl | 3.7 | 122|162 | 21.1 | 1.6 1.4 | bdl
MSS- DH5 bdl | 2.4 4.8 348 | 09 | bdl | 33 | 108 |18.1 | 19.1 | 1.4 | 44 | bdl
MSS- DH6 bdl | 1.7 3.8 350 | 04 | bdl 1.5 {129 22.0  19.1 | 1.1 2.5 | bdl
MSS- DH7 bdl 1.3 5.6 3551 0.7 | 0.7 5.0 74 119 280 | 1.8 2.3 bdl
MSS- DH8 0.6 | 2.1 34 3341 0.7 | bdl | 2.0 | 13.1 257 162 | 09 1.8 | bdl
MSS- DH9 35 1.9 35 293 0.3 | bdl 1.6 1420|127 | 46 | bdl | 0.6 | bdl
MSS- DH10 bdl 1.8 43 316 | 1.0 | bdl | 2.6 | 168 | 13.7 | 255 | 1.8 | 0.7 | bdl
0.1 wt% bdl °
Fe-S-0
A Y
FeOx, 35
7.1 1 wt%
wt% 19 wt% .
0.1 wit%
Ag >0.1 wit%
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A Study of Ancient Silver and Lead Smelting at the Shanggao Mengshan Site in Jiangxi
Liu Siran; Chen Jianli; Xu Changqing; Thilo Rehren
(Beijing 100083) (Nanchang, Jiangxi 330025) (London, UK)

Abstract: The Shanggao Mengshan site in Jiangxi was an important site for large scale silver and
lead production in the Song and Yuan periods. Historical sources record a great deal about the period of
its rise and fall, annual quotas and the organization of production at the site, but say nothing of the pro-
duction techniques. This paper studies the slag produced at multiple sites around Mengshan and com-
pares it with several silver and lead production sites from around the world. In this way, silver and lead
metallurgical techniques at the Mengshan site can be reconstructed. The area west of Mengshan mainly
used sintering-reduction smelting to smelt silver and lead deposits; the eastern side used iron reduction
precipitation smelting. The advantage of the iron reduction precipitation smelting method is that one can
avoid dead roasting the silver and iron ore, thus decreasing the loss of silver during this step and increas-
ing the efficiency of silver extraction. As there are presently no data to date the smelting activities of
these two areas, we are unable to determine the relationship of these two types of techniques.

Keywords: Shanggao Mengshan site; Song Yuan period; Silver and lead smelting technology
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