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Sudy on Corrosion of Bronze Relics
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on Digposa System of High-level Radioactive Waste
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Abstract : The paper presents compostion analyses and structure observation of bronze relic
samples which were oollected from Hube , Jiangxi , Guangxi , Shaanxi , Beijing, environ-
menta conditionsof the dtes where the samples were taken. Research results indicate that
the bronze rdlics can be continuoudy corroded with time, the corroson layer of bronze relics
consstsof at least two sub-layers, such asoxide and carbonate subrlayers. Sometimes, there
is corrogon sub-layer mechanically such asloose sub-layer on a ecific sample. And SnO, ox-
ide sub-layer d= occursin afew samples. The thickness of bronze corroson layersis varied
with the different climate environmentsin which the samples studied were taken, and ther
thickness are 50 2600 m and 300 800M min the dried and humid climate region, regpec
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tively. Asfar asthe naturd corrosonresstant isconcerned, the bronze is available for mate-
ria of canister of high-level waste (HL W) repository system.
Key words: bronze rdic; corroson; HLW digosd ; canister
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1
Table 1 Climate conditions in sites studied

/ / mm
/ mm
16.3 41.3 -18.1 1222 2000 800 1 400
17.6 40.4 -8.9 1594 1 868 1245 1426
12 41.6 -16.7 700 1000 400 1340
12 42 - 27 600 1246 275 1813
20 39.9 -2.9 1400 1630 904 1445
W. F. Collins B3,
) Pb ,
[5] 2
, Table 2 Hectron microprobe analyses of bronze alloy
) ’ 1 ) ’ ; ) / %
’ ) ) ) Cu Pb
1827-1  74.2 9.54 2.40
3 1827-2 74.2 8.12 6.18
3.1 1827-3  64.6 11.3 3.05
1827-4  82.0 10.4 3.97
(68l : Cu Sn
18321 79.1 1.9 3.85
, Sn 17 %
18322  75.2 12.2 3.31
Cu Sn Pb
B2 86.7 10.8 0.94
15 ( 2
B3 80.9 12.6 1.48
, 1800 a 3300 a
B10 86.5 8.89 0.65
Cu Sn Pb ,
B11 66.0 22.7 2.80
0
(B11 ) S 7% L1 94.0 5.61 0.49
3.2 L2 84.8 12.6 1.41
XG 80.6 14.8 0.19
' ' Y1 78.5 11.9 2.32
Y2 76.8 12.2 2.76
3
JXA-8600 Link ex|
15 4
EPMA X , 4.1
3,Cu Sn  Pb
X 1
X (5] : Cu
, ,Cu o +0)
;SN ;Pb
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3
Table 3 Hectron microprobe analyses of bronze corrosion layers
! %
Cu
1827-1 26.5 15.6 7.73
10.1 21.8 10.9
1827-2 53.3 10.6 7.72
14.9 16.0 15.3
1827-3 26.6 19.7 9.17
17.7 18.3 10.9
1827-4 27.5 20.5 9.13
14.7 27.5 9.82
1832-1 19.9 28.0 10.5
11.1 32.8 9.80
1832-2 17.0 30.0 10.3
19.0 31.2 8.80
B2 53.5 20.7 2.34
B3 52.6 17.7 3.29
45.3 0.22 1.83
B10 76.0 12.5 0.61
46.2 9.16 1.60
B11 42.8 29.6 2.78
10.4 44.5 5.07
L1 49.5 17.8 2.72
36.4 13.6 2.80
L2 21.0 30.4 8.52
23.8 0.82 4.71
XG 30.8 28.9 1.26
12.8 36.9 1.56
Y1 47.7 14.0 7.26
18.7 27.5 10.5
Y2 25.8 21.5 6.77
18.3 31.0 7.47
2 3) , Pb
Cu €d) 4.2
, Cu a ,
Sn 6d) 3 :
, a Cu )
, Sn ad) CO2 )
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Fig. 1 EPMAX X-ray line scan andysesfor sample 1832-1
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Fig. 3 Structure of bronze matrix for XG 4 B3

FHg.4 Sructureof corroson layer for B3
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:Cu

;Cu ) 1

5 18321
Fig.5 Sructure ¢f oorroson | ayer for 18321
1—=Sn ;2——Cu ;
3——Cu 44—
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50 260M m,
300 800M m
5
51
100 mm
52 Cu Pb
EPMA X ,Cu
Cu 75% 80%; Cu
50 % ;
10% 20%
D 994-20 hi demi rnal ctro bl

4
Table 4 Thickness of corrosion layers
o unearthed bronze

/M m
1)
1827-4 150 160 350
1827-3 300 200 100
Y1 300 400
Y2 300 450
L1 40 60
XG 200 250
1832-1 100 400 300
1832-2 120 200 0
1827-2 100 300 200
B3 200 60
L2 20 140
B2 50 100
B11 20 30
1) Sn
Sn, ,
Sn
Pb, ,
B3
5.3
5.4
M. Raynd
M. Knapp )
ng House. All rights ed ttp://www.cnki.ne
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