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Fig.4 Major element abundances in four leachates of Fe-Mn nodule layered samples
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Table 1 Standard deviations of elements distributions in the leaches

s R2053-N8-2-2 R2053-N8-3 R2053-N9-11
R L1 L2 L3 L4 L1 L2 L3 L4 L1 L2 L3 L4
Al 0.08 0.87 2.72 3.50 0.10 0.48 5.00 5.42 0.11 1.44 2.70 3.74
Ca 6.22 3.59 0.24 4.40 5.38 2.22 0.10 6.57 575 1.96 0.43 6.47
Fe 0.02 2.09 4.59 5.49 0.01 1.92 2.36 243 0.03 3.59 5.25 7.23
K 3.36 1.72 1.02 4.61 6.06 423 1.41 6.27 1.07 3.69 0.64 3.26
Mg 1.34 5.37 1.69 3.79 8.02 9.25 1.45 5.77 3.34 4.75 0.84 3.84
Mn 0.01 0.83 0.79 0.03 0.01 1.41 135 0.07 0.04 1.18 L11 0.11
P 0.34 0.24 2.68 2.53 0.00 0.00 3.32 3.32 1.41 0.00 7.07 6.29
Ti 0.02 0.15 3.36 3.50 0.01 0.10 1.71 1.63 0.05 0.16 7.25 7.15
Co 0.02 1.12 1.12 0.02 0.01 0.86 0.89 0.06 0.03 0.39 0.41 0.05
Ni 0.28 3.96 3.57 0.24 0.46 6.59 5.72 0.42 0.17 1.98 1.64 0.23
Cu 0.53 6.14 3.79 4.82 1.26 7.19 421 225 0.64 7.31 3.05 6.05
Zn 0.78 10.09 7.32 4.08 0.68 8.03 5.86 2.52 1.51 7.95 3.69 4.90
Sr 4.68 437 0.35 1.35 3.46 0.90 0.11 2.76 3.03 5.02 0.51 3.56
Mo 0.20 0.98 1.05 0.21 0.15 0.90 237 2.97 0.11 1.65 1.55 2.01
Li 12.26 441 1.75 14.75 9.78 3.23 1.19 11.47 10.75 3.67 0.47 8.52
Pb 0.04 3.36 2.74 1.52 0.02 321 1.16 3.32 0.05 6.12 4.53 3.57
Th 0.08 0.21 1.09 1.18 0.05 0.16 111 131 0.10 0.17 1.81 1.83
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The elements phase associations of ferromanganese nodules
in the seamounts of the South China Sea

*
XU Yajing, ZHOU Huaiyang
(State Key Laboratory of Marine Geology, School Ocean and Earth Science, Tongji University, Shanghai 200092, China)

Abstract: The study on the association phase of major and trace elements in ferromanganese nodules is of great
significance for further understanding the formation and element enrichment process in ferromanganese nodules.
In this paper we applied the in-situ X-ray fluorescence spectrum (XRF) and scanned the transects for 3 nodules
collected from the Jiaolong seamount (3 300 meters in depth) in the South China Sea and divided the nodules’
transects into several layers for elements sequential-leaching experiment in order to determine the adsorption
phases of main and trace elements. The carbonate phase, manganese mineral phase, iron mineral phase and resid-
ual phase components in the nodules were leached respectively, and the contents of major and trace elements be-
fore and after leaching in different layers were determined by ICP-OES(MS). The results show that the most of the
host phases of elements in nodules are similar to that of hydrogenetic nodules in open oceans, with Al, K, Mg, Li,
Ti more enriched in residual phase, showing the unique phase pattern of marginal sea hydrogenetic nodules. From
the core to the rim of the nodules, the proportion of Mg, Cu, Ni and Zn in manganese mineral phase increases with
the increase of Mn/Fe ratio, which may reflect the changes in chemical and mineral composition. In addition, com-
pared with the previous publications, we found that the experimental reagent and reaction time had a great influ-
ence on the leaching result.

Key words: ferromanganese nodule; South China Sea; leaching experiment; Jiaolong seamount
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