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Role of Sodium Ion on Stability of the Crystal Structure of Marine IOA-Manganates

JIANG Xue-jun"?, YAO De**, LIN Xue-hui'?

1. Key Laboratory of Marine Oil and Gas Resources and Marine Environment , the Ministry of Land and Resources, Qingdao 266071, China
2. Qingdao Institute of Marine Geology, China Geological Survey, Qingdao 266071, China

3. College of Environment and Resources, Shandong University of Technology, Zibo 255049, China

4. Institute o f Oceanology , Chinese Academy of Sciences, Qingdao 266071, China

Abstract: The IOA—manganate is main mineral component of the marine diagenetic nodule and terraneous manganese. The pre-
vious study has poved that the transition metals—copper, nickel paly an improtant role in the stability of 1OA*manganatcs.
However, the geochemical behavior of sodium ions is seldom invovled in the previous researches. The role of sodium ions on
the stability of 10/0\7manganates was investigated in terms of the selective dissolution experiments and adsorption experiments as
well as crystal chemistry and mineralogy by using the marine diagenetic nodule recovered near the equatorial East Pacific. Sodi-
um ions in IOA—manganales can be extracted by weak acidic and 10A—manganales transform into 7A—manganales. On the other
hand, crystallinity of the samples whose sodium ions were extracted turned better and some non*IOA*manganates phases turned
into lOA—manganates through the uptake of sodium. The destructive structure of 10A—manganates can’ t recover thoroughly
from the uptake of sodium ions under natural conditions. Sodium ions play an important role in the stability of 1OA*manganatcs
of marine diagenetic nodule.
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Table 1 Concentrations of the major and minor elements of the diagenetic nodule and the subsamples

Mn Fe Ca Na Ni Cu Ba Ti Mg Al Co Mn/Fe
ET0302 32.225 4.252 1.472 1. 981 1. 495 1.423 0.173  0.331 2.926 2.508  0.147 7.58
ET0302-1 25.456  6.865 1.959 2.18 1.004 1.002 0.199 0.501 1.832 3.410 0.135 3.71
ET0302-2 34.673  3.005 1. 500 1. 818 1. 402 1.510 0. 259 0.193 2.440  2.075 0.114 11. 54
ET0302-3 33.581 2.894 0.781 1.728 1.363 1.526 0.278 0.186 2.634 2.424 0.110 11. 61
ET0302-4 34.107 3. 388 1.533 2.411 1. 720 1.490 0.160 0.243 2. 452 2.273  0.136 10. 07
ET0302-5 29.034 8.162 1.810 2.834 1.192 0.836 0.127 0.510 1. 658 1. 855 0. 210 3. 56
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Table 2 The selective dissolution experiment results of the subsamples of the diagenetic nodule
Mn Fe Ca Ba Mg Al Na

ET0302-1-L. 275.2 38.2 9 960 8.9 4530 377.5 13648
254 564 68 657 19593 1994 18 324 34103 21 860

0 0.11 0. 06 50. 83 0. 45 24.72 1.11 62. 43
ET0302-2-L 9813.8 152. 8 12 903. 8 22.8 6146. 3 1921.1 10120
346 724 30 048 21000 2586 40 470 39 200 18 180

%) 2.83 0. 51 61. 45 0. 88 15. 19 4. 90 55. 67
ET0302-3-L 12 660 133.9 12 587.5 20.4 10 282. 5 1220. 8 9900
335 805 28936 20994 2778 43 690 45 800 17 280

%) 3. 77 0. 46 59. 96 0.73 23. 54 2. 67 57.29
ET0302-4-L. 5810 91 12 280 6.9 5345 1240.3 12 910
341071 33 881 21460 1595 40 670 42 950 24110

0 1.70 0. 27 57.22 0.43 13. 14 2. 89 53.55
ET0302-5-L. 10 770. 4 240. 5 17 157 23.2 11124.8 1947 17 160
290 000 82 800 25 340 1274 27 500 35050 28 340

0 3.71 0. 29 67.71 1. 82 40. 45 5.55 60. 55
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Table 3 Ratios of the integral area of the peaks of 10A and 5A of 1OAfmanganatcs to the 7A of 7Afmanganatcs before and

after the chemical treatments

10A/7A 5A/7TA 10A/7A 5A/7A 10A/7A 5A/TA
ET0302-1 22.07 14.1 1.37 1. 80 1.51 2.15
ET0302-2 8. 57 7.85 2. 95 3. 77 3.02 4.99
ET0302-3 15.12 15.63 3.39 3.23 1. 56 2.25
ET0302-4 14. 58 8. 89 1.33 1. 27 1.41 2. 00
ET0302-5 15. 68 12. 18 0. 31 — 0. 81 0. 45
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