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AbstractIThe present paper analyzes the microorganism and composition of some bronzes unearthed from the Tianhu Cemetery
by means of metallurgical organization examination and scanning electron microscope test. The results of lead isotope ratio and
microelement content test indicate that the bronzes from the Tianhu Cemetery and those from the Yin Ruins are closely related
with each other in composition.
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2.1
ZEISSEVO18 24 SEM-EDS
BRUKER X Flash Detector 5010
20 7~10 2%
=60 VG 4
Elemental 11 4 6 3
SEM-EDS
Wit%
Cu Sn Pb
1 45630 97.6 — 2.4 — Cu-Pb
2 45631 79.5 17.7 2.7 — Cu-Sn-Pb
3 45632 66.2 23.3 8.4 0:2.1 Cu-Sn-Pb
4 45664 84.4 15.2 0.4 — Cu-Sn
5 45633 100 — — — Cu
6 45634 95.1 0.4 45 — Cu-Pb
1 100 — — —
2 99.9 — 0.1 — Cu-Sn-Pb
7 45635
845 12.9 2.6 —
91.6 7.6 — 0:0.8
45636 99.2 — — 0:0.8 Cu
9 45637 100 — — — Cu
10 45638 43.0 21.0 239 0:9.1/Fe:2.9 Cu-Sn-Pb
11 45639 93.6 5.1 1.3 — Cu-Sn
45661 817 16.1 1.5 Si:0.7
12 45662 84.0 13.0 — 0:3.0 Cu-Sn
45663 73.1 17.0 2.0 0:7.9
45640 55.5 18.7 20.0 05.8
13 Cu-Sn-Pb
45641 43.0 16.6 28.0 0:11.4/Si:1.0
45642 88.3 11.7 — —
14 Cu-Sn
45643 88.1 11.8 — 0:0.1
45644 83.4 14.3 0.7 0:1.6
15 Cu-Sn
45645 85.7 13.1 — 0:1.2
45646 87.9 9.9 2.2 —
16 Cu-Sn-Pb
45647 82.0 11.1 6.9 —
17 45648 90.2 0.1 46 05.1 Cu-Pb
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W%
Cu Sn Pb

45649 86.2 — 8.0 0:5.8 Cu-Pb

18 / b
45652 33.4 48.2 23 0:14.9/Si: 1.2 Cu-Sn-P
45650 58.6 — 36.7 0:4.7

19 Cu-Pb
45651 76.5 — 235 —

20 45653 69.9 12.9 15.8 o:1.4 Cu-Sn-Pb
45655 85.5 0.5 7.4 0:5.8/5:0.8

21 Cu-Pb
45656 82.7 0.3 9.0 0:8.0

22 45657 68.4 4.4 26.6 0:0.6 Cu-Sn-Pb

” 45658 64.2 3.1 32.7 — CU-Sn-Pb/
45659 90.9 8.0 — Fe:1.0 Cu-Sn

24 45660 75.4 12.0 116 0:1.3 Cu-Sn-Pb
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24

a+d a+d

a+od
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M1 14 6 2
4
M53 3 M4l 5 M5
13~17% M28 M41
2% M12 M57 3
2 10~15% “e i
M47 4 3 1 3 1 2 2
1
10% 20% M1 M6 M2 M12
2 1 4
4 5% 1 1
M1 17.7% M6
12.9% M1 M6
5
M1 15~20% 10%
M6
25%
15%
*Pb/**Ph *%pp/**Ph *Pb/**Ph Pp/*Ph *Pb/*™Ph
1 45630 0.8563 2.1071 18.242 15.621 38.438
2 45631 0.7283 1.9122 22.014 16.033 42.094
3 45634 0.8870 2.1588 17.490 15515 37.758
45635 0.8512 2.0926 18.317 15.591 38.331
! 45635 0.8624 2.1217 18.067 15.582 38.334
5 45636 0.7332 1.9202 21.804 15.985 41.867
6 45637 0.8101 2.0371 19.414 15.727 39.549
7 45639 0.7342 1.9257 21.892 16.073 42.158
8 45640 0.7408 1.9306 21577 15.985 41.657
45642 0.7361 1.9278 21.774 16.029 41.976
? 45643 0.7500 1.9468 21.247 15.936 41.363
45649 0.8891 2.1621 17.452 15518 37.735
10 45652 0.8889 2.1622 17.453 15515 37.738
11 45651 0.8876 2.1621 17.501 15.534 37.838
12 45657 0.8886 2.1638 17.476 15.530 37.816
45658 0.8897 2.1640 17.444 15.520 37.748
1 45659 0.8872 2.1621 17.511 15.536 37.859




143

10%
6
16
15
5~10%
550% '
3.2
9
2%
2%
1

2~25%

2%

M1004

M1004

M1004

ZOBPb/ZOBPb

207 Pb /Zodpb

23 ¢

2.1

19

17

0.7

17.5

17 |

16.5 |

16 |

15.5

15

16

=
@
@
% & *AFE
» ® M1004
Pe 4 I,
AR BRME=. U8
_ & X5 0 R B
075 0.8 085 09 095
207Pb/205Pb
+
* QFE
. ° | eM1004
J | | cmra
o it @ E3f o3
™ ARWABRE=. MHS
: o X T IS8
18 20 22 24
ZOGPb/204Pb
M1004
M1004 3
2
M1004
M1004

?1994-2016 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



144

3
22 | 3 +
W 3.3
= # 2 AN
F oo X " 3 - AL
_F i __1-_..-:' =
. CEETI
3T " AEMRN=. O 2 5
1A = Al ENEE 6
L 7% oE OLEE 33 Lol
Al pp piep,
jLE
._1!
»
| - Y LE=lif ]
F g r &+ - RAIO
?— ittt -k
5155 l'_'.' * =Rk
i * EEMEE W
+ aEMEE=. AW
1= * EMEEELR
15 LE n e Y
1Eph Mg
10
M1004
M1004

X

?1994-2016 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



145

24

1981

1992

4

. 1991
3

1981

1981

1988

2

4

1
1986

10

1994 3
24
1979 55 59.
1981 4
a.
. 15
2004 243 268.
b.
2 1982
181 193.
C.
4 1984
328 333.
d. 160
1997 2
c.
1046 2008
1
1963 —1994
2001 517 538.
a. .
1987 4
b. 1004
2012 1
2001 545 551,
a. W. T. Chase
1994 8
b.
1999 3
c 9
d. .
1987 4



