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Morphology change and elements migration of bronze with
high tin content after soil corrosion
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Abstract: The soil corrosion rule of the bronze with high tin content was researched by burying the metal samples in the
soil containing the simulated the edaphic elecrdyte (0.010 4 mol/L Na,SO4+0.028 2 mol/L NaCl+0.016 4 mol/L NaHCO3)
aimed at simulating the underground water. The morphology change before and after the corrosion was observed by
metalloscopy, and SEM combined with EDS was used to analyze the micro-area composition of the corroded sample.
Further research with X-ray fluorescence spectrometry (XRF) was carried out to measure the content of the elements in
the soil around the bronze sample. Then, factors fcs, and foup, Were used to make a quantitative analysis of the residual
elements Cu, Sn and Pb in the corrosion products. The results show that the corrosion firstly occurs on the interface
between the a phase and J phase, o phase is prior to be corroded, with the island-shaped ¢ phase uncorroded and left. Cu
is prior to diffuse into the surrounding soil, leaving the corrosion products containing O and C rich in Sn and Pb.
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Fig.1 Metallographs of bronze base after corrosion by FeCl; solution
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Fig.2 Microstructures of bronze sample after buried in soil
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SEM image of bronze sample after buried and EDS analysis results: (a) SEM image; (b) Zone ; (c) Zone @); (d) Zone &
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Table 1 EDS analysis results of micro-zones

Zone No. Element w/% x/%
Sn 36.49 23.52
® Cu 63.51 76.48
Pb 0 0
Sn 50.10 46.33
@ Cu 22.74 39.28
Pb 27.16 14.39
Sn 40.85 41.79
® Cu 18.49 35.61
Pb 40.16 2321
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Table 2 Composition and content of soil around buried

bronze
Mass fraction at different distances/%
Element

0 cm 2 cm 4 cm

Cu 5.37 2.01 0.99
Fe 42.53 49.69 48.72
Ca 18.64 19.90 19.01
K 12.31 12.09 11.70

S 7.86 9.25 7.98

Si 5.14 5.33 5.09
Others 8.15 3.75 6.50

Others mainly include Mn, Ti, Ac, Sr, Zr and other rare

elements.
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Table 3 Residual factor of frys, and fcyp, in corrosion

products
Zone No. Sfcusn Jeury
@ 0.085 0.158
® 0.085 0.087
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