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Scientific Studies of Bronze Artifacts Unearthed from Runlou Cemetery
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(1. Management office of Cultural Relics, Zhumadian 463000, Henan, China; 2. Research Institute of History of Science and
Technology and Cultural Heritage, University of Science and Technology Beijing, Beijing 100083, China;

3. School of Archaeology and Museology, Peking University, Beijing 100871, China)

Abstract: Runlou cemetery, in Zhengyang County, Henan Province, of late Shang dynasty period is an

important cemetery in Southern territory of Shang dynasty. Bronze artifacts unearthed here are similar

with those unearthed from Yinxu site. It is significant to study spreading way of bronze technology and

transforming path of raw material in Late Shang Dynasty through investigation on manufacture technology

and raw material. The microstructure and composition of bronze artifacts unearthed from Runlou cemetery

were investigated by SEM-EDS. The results indicate that bronze vessels of Runlou cemetery have high

content of tin, moreover, the highly radioactive lead isotope shows that bronze artifacts of Runlou has
same characteristics with those unearthed from several sites in late Shang dynasty.

Key words: Runlou cemetery; Late Shang Dynasty; bronze artifacts; scientific study

40 km, 2008~2009 , s 2~6 NN
s 160 o N N
:2015-11-10
(2013BAK08B03) ; (14JJD78003) ;
(2014226)

(1968, s 3 : 1973, . s

the



2016 5 ( ) (http://ysyl bgrimm. cn) . 67

N . 3 “ 7 S o 18
s 10 . 2 . I RN
N N 1 . r . 1 1
o , 1 11 6
N , ( )1 ( )
N o , 3 N 1
N ( ,
o . Do
. 1.1
R . . ZEISS EVO18
, . BRUKER XFlash Detector
5010 (SEM-EDS) o
1 DM4000M
29 , 1,
1 SEM-EDS

Table 1 Results of composition analysis by SEM-EDS and metallographic structure of bronze

artifacts unearth from Runlou Cemetery

/%
1 45600 M26 Cu?79.2.,Sn18 8,P 0. 8 Cu-Sn ’ “
(atd) B
a s (atd)
2 45601 M37 Cu 71 0,Sn 25 0.,Pb 4 0 Cu-Sn-Pb s s
3 45602 M37 Cu 46, 7.Sn 45. 1.Pb & 2 Cu-Sn-Pb s
s (at9)
4 45603 M37 Cu9L 4.,Sn 8 5 Cu-Sn
5 45604 M56:1 Cu94. 0,Sn 6. 0 Cu-Sn s a s
s N la,

a , (at

6 45606 M70 Cu79.0.Sn19. 5.Pb L. 5 CuSn-Pb & s o
. 1b,

a s (at8)
7 45607 M70 Cu77 8,Sn19. 7.,Pb 2 5 Cu-Sn-Pb s s o

a s (at+d)
8 45608 MS80 Cu 77. 8.Sn 22. 2 Cu-Sn ‘ ’

lc,

9 45609  MS81.D1 Cu 42 4,Sn 48 6.,Pb 9. 0 Cu-Sn-Pb . B
10 45610 M119.4 Cu95 1.Sn3 9,Pb L 0 CuSnPb ¢ 1d

a s (at9)

o s L(atd)

11 45611 M120 Cu 56. 8.Sn 36. 3.Pb 6. 9 Cu-Sn-Pb
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12 45612 M190.3 Cu9L 0.,Pb 9. 0 Cu-Pb
« , (at8) ,
13 45613  M194. D Cu72 1.Sn 8 0.,Pb 18 9 Cu-SnPb s o s
. le,
. o s
14 45614 M194 Cu 76. 0,Sn 24. 0 Cu-Sn (a Tt B
« i (a9
15 45615 M194 Cu 77. 7.Sn 22. 3 Cu-Sn N
, « s (at8)
16 45616 M194 Cu44. 0.Sn 12 9.Pb 43. 1 Cu-Sn-Pb s o
(Cut+Cu ) .
’ a ) (Ol
17 45617 M248.D Cu83 9.Sn12 6,Pb3. 5 CuSnPb +§ . s
a . (at3d)
18 45618 M261:1 Cu 63 7.Sn 36. 3 Cu-Sn ’ a , 1,
a s (ot
Cu 54 1.,Sn 33 1, ) o s (at+d) o
19 45619 Cu-Sn-Pb
Pb 12. 8 s B
a , (ot
20 45620 Cu 81 5.Sn 18 5 Cu-Sn
) o . o
, (ot
21 45621 Cu 8L 5.Sn 18 5 Cu-Sn
) B (at®
o ((1+
22 45622 Cu 79 0.Sn 21 0 Cu-Sn &) o
« s (at+8) .
23 45623 Cu 82 8,Sn 11. 8,Pb 5.4 Cu-Sn-Pb s o
s, (o) o
a s (at+d)
24 45624 Cu 50. 3.Sn 29. 3,Pb 20. 4 Cu-Sn-Pb . s . ,
a , (atd)
25 45625 Cu 79. 8.Sn 20. 2 Cu-Sn o s o ,
a , (at9)
B s (at+d) B
26 45626 Cu 43. 8,Sn 28 0.Pb 28 2 Cu-Sn-Pb
27 45627 Cu 64. 9.Sn 31. 8,Pb 3. 3 Cu-SnPb s
a ) <(X
28 45628 Cu82 1.Sn17. 9 Cu-Sn  +3d) . ,
s a s
Cu 18 7.Sn 65 8.,Pb 7. 4, (atd) s s
29 45629 Cu-Sn-Pb
Fe5 0.S0.4.P 1L 3.Sil4 s o s
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(a) 45604 (M56:1) 5 (b) 45606 (M70) ; (c) 45608 (M80) ;
(d) 45610(M119:4) ; (e) 45613(M194:D) ; (D 45618(M261:1)
1

Fig 1 Metallographic structure of different bronze artifacts

L2 VG Elemental ~ MCGICP-MS
207 Pb/Z()6 Pb 208 Pb/Z()6 Pb
, , *9Pb/*" Pb 0. 01%,0. 01%
. 100 mL, ICP-MS 0. 1%:; -
, SRM981 ; 6~38
0.1% (1 000 ppm), -SRM981,
, 20, 2, 2,
2
Table 2 Lead isotopes’ raito of bronze artifacts unearthed from Runlou Cemetery
207 Pb//ZOf»Pb 2(\8Pb/206Pb 2(\pr//2‘lll,)b 207 Pb/?()ll_)b 2(\8Pb//2l>ll)b
1 45600 0. 835 2 2. 088 1 18. 805 15. 707 39. 267
2 45601 0.7355 1. 934 0 21. 811 16. 042 42,182
3 45602 0. 7330 19220 21. 919 16. 068 42. 127
4 45603 0. 7417 1943 2 21. 662 16. 067 42, 094
5 45605 0. 726 4 18137 22. 092 16. 047 40, 069
6 45606 0.7232 19159 22. 480 16. 257 43, 070
7 45609 0.738 2 1924 6 21. 873 16. 146 42, 099
8 45610 0.789 1 2.007 3 20, 052 15. 822 40, 246
9 45612 0. 727 4 1913 2 22. 090 16. 070 42. 261
10 45614 0.773 4 19853 20, 537 15. 884 40, 771
11 45616 0. 7157 1. 895 4 22. 810 16. 323 43, 234
12 45617 0. 887 5 2163 6 17. 496 15. 528 37. 854
13 45619 0. 716 2 18989 22. 569 16. 164 42. 861
14 45620 0. 849 7 2. 085 6 18 313 15. 562 38 194
15 45621 0. 850 2 2. 086 3 18 293 15. 553 38 168
16 45623 0.713 6 19107 22. 845 16. 303 43, 650
17 45624 0. 706 2 1. 925 3 23. 203 16. 388 44, 673
18 45626 0.7137 1. 889 4 22. 885 16. 333 43, 239
19 45627 0. 887 2 2163 3 17. 508 15. 533 37. 875
20 45629 0.731 3 1. 916 0 21, 922 16. 031 42, 001
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Fig 2

(45613)

2

Scatter diagram of lead isotope ratio of bronze artifacts unearthed from Runlou Cemetery
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