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Fig. 1 Geologic map of the Xialei manganese deposit, southwest Guangxi (Modified after Zhao, et al*

36J)

D,w—Upper Devonian Wuzhishan Formation; D;l—Upper Devonian Liujiang Formation; Bu—diabase dikes
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Fig.2 Hand specimens of the manganese oxide ore from in Xialei manganese deposit, Guangxi. a—annulus and core — rim texture of

the manganese oxide under optical microscope (b, ¢, d—reflected light) ; Cry—cryptomelane
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Fig.3 BSE images and quantitative analysis of the annulus and core — edge texture of the cryptomelane in Xialei manganese deposit,

Guangxi. a—BSE image; b—CQuantitative analysis of the zonary texture; ¢c—BSE image; d—Quantitative analysis of the core

— edge texture
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Table 1 Chemical composition of the cryptomelane from the Xialei manganese deposit measured by EPMA
()

Wi g
ALO; Si0, Ca0 P05 BaO 710, PhO TiO, FeO Cr,03 NiO CuO Nay0 MgO ZnO  MnO, K,0 SO0 SO; g
Wii1-1 0.04 0.08 0.64 0.47 0.02 0.02 0.02 0.04 0.15 0.05 0.00 0.08 0.12 0.06 0.14 96.04 3.41 0.16 0.01 101.52
Wi1-2 0.02 0.06 0.67 0.46 0.00 0.00 0.05 0.00 0.05 0.00 0.00 0.06 0.05 0.03 0.09 95.46 3.44 0.15 0.01 100.60
Bii1-3 0.15 0.12 0.66 0.26 0.00 0.02 0.00 0.09 0.04 0.00 0.00 0.06 0.02 0.06 0.10 93.71 3.74 0.13 0.17 99.34
Wii1-4 [0.16 0.10 0.67 0.24 0.00 0.01 0.02 0.05 0.06 0.02 0.00 0.11 0.06 0.09 0.12 93.72 3.77 0.21 0.13 99.53
Wi 1 -5 0.13 0.07 0.63 0.28 0.00 0.06 0.00 0.00 0.04 0.00 0.00 0.06 0.06 0.07 0.10 94.09 3.94 0.22 0.04 99.78
Wii1-6 0.04 0.06 0.50 0.57 0.00 0.00 0.05 0.02 0.01 0.06 0.05 0.08 0.11 0.03 0.11 9562 4.17 0.12 0.02 101.62
Hii2-1 0.01 0.02 0.03 0.08 0.11 0.00 0.00 0.00 0.04 0.06 0.14 0.01 0.02 0.03 0.08 94.76 3.38 0.11 0.02 98.71
Bif2-2 [0.00 0.05 0.00 0.00 0.13 0.02 0.05 0.02 0.04 0.03 0.14 0.00 0.05 0.00 0.00 94.54 3.33 0.09 0.00 98.39
i2-3 [0.00 0.00 0.00 0.06 0.11 0.04 0.13 0.00 0.08 0.05 0.19 0.00 0.00 0.00 0.06 91.84 3.70 0.13 0.08 96.41
WiF2-4 10.01 0.00 0.00 0.01 0.12 0.05 0.17 0.00 0.08 0.06 0.19 0.0l 0.00 0.00 0.01 92.04 3.70 0.18 0.07 96.66
Wii2 -5 0.00 0.01 0.00 0.00 0.09 0.07 0.16 0.08 0.07 0.08 0.13 0.00 0.01 0.00 0.00 91.85 3.73 0.14 0.11 96.50
Wii2-6 |0.01 0.00 0.00 0.00 0.06 0.03 0.07 0.01 0.03 0.06 0.17 0.01 0.00 0.00 0.00 93.13 3.87 0.15 0.05 97.64
%1-1 0.12 0.04 1.45 0.00 0.15 0.00 0.01 0.00 0.06 0.00 0.00 0.00 0.09 1.98 0.00 85.40 2.31 0.07 0.01 91.68
¥1-2 0.11 0.00 1.37 0.00 0.14 0.00 0.00 0.00 0.12 0.02 0.00 0.01 0.06 1.96 0.02 86.61 2.33 0.04 0.01 92.81
%1-3 0.17 0.04 1.21 0.15 0.08 0.00 0.02 0.12 0.04 0.02 0.00 0.07 0.06 1.02 0.14 89.00 3.02 0.17 0.02 95.33
H1-4 0.15 0.06 0.47 0.72 0.02 0.01 0.02 0.00 0.05 0.02 0.00 0.00 0.09 0.00 0.18 94.20 4.02 0.19 0.01 100.21
h1-5 0.14 0.04 0.64 0.66 0.02 0.01 0.00 0.03 0.12 0.00 0.00 0.00 0.06 0.05 0.00 94.94 3.97 0.11 0.02 100.81
A1-6 0.13 0.06 0.46 0.72 0.00 0.02 0.03 0.07 0.11 0.04 0.03 0.03 0.09 0.04 0.16 95.49 4.07 0.18 0.00 101.72
%2-1 0.04 0.10 1.13 0.16 0.07 0.00 0.04 0.00 0.16 0.00 0.09 0.01 0.09 1.16 0.13 88.21 2.97 0.10 0.03 92.98

— 243 —



52 1] a Wk 2002 4
http; // www. ykes. ac. cn
(84 1)
B EE (%)
W i s
ALO; Si0, CaO0 P05 BaO 710, PhO TiO, FeO Cry0; NiO CuO Na,0 MgO ZnO MnO, K,0 S0 SO; it
%2-2 0.04 0.07 1.11 0.30 0.00 0.00 0.04 0.04 0.14 0.00 0.13 0.05 0.14 0.46 0.12 91.09 3.39 0.16 0.01 95.75
#%2-3 0.04 0.07 1.22 0.23 0.06 0.00 0.00 0.02 0.19 0.03 0.10 0.00 0.06 0.8 0.25 8§9.01 3.12 0.13 0.00 93.74
Hh2-4 0.11 0.07 0.43 0.53 0.00 0.01 0.00 0.00 0.04 0.01 0.05 0.04 0.00 0.03 0.13 94.20 3.84 0.12 0.01 98.47
H2-5 0.12 0.06 0.45 0.74 0.00 0.00 0.02 0.00 0.08 0.01 0.04 0.02 0.05 0.03 0.27 94.37 3.77 0.12 0.01 98.79
H2-6 0.10 0.05 0.44 0.59 0.01 0.00 0.01 0.03 0.12 0.06 0.00 0.01 0.08 0.01 0.11 94.36 3.8 0.11 0.02 98.78
FrNE] 0.37 0.12 1.45 0.74 0.15 0.06 0.05 0.12 0.19 0.07 0.17 0.11 0.14 1.98 0.27 96.04 4.17 0.22 0.17 -
fo/ME 0.02 0.00 0.43 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 85.40 2.31 0.04 0.00 -
SEY{E 0.11 0.06 0.78 0.39 0.03 0.01 0.01 0.03 0.10 0.02 0.05 0.03 0.07 0.38 0.13 92.39 3.48 0.13 0.03 -
B oo B R
{W)ﬁ?ﬁ% A1203 SIOZ Ca0 P205 BaO ZI'OZ PbO T102 FeO Cr203 NiO CuO Na20 MgO  ZnO MnO, K,0 SO SO;
i1 -1 10.005 0.009 0.080 0.046 0.001 0.001 - 0.003 0.014 0.005 - 0.011 0.009 0.003 0.012 7.718 0.506 0.010 0.001
Wi 1 -2 10.003 0.007 0.084 0.046 - - 0.002 - 0.005 - - 0.009 0.004 0.002 0.008 7.739 0.514 0.010 0.001
i 1-3 10.022 0.015 0.084 0.026 - 0.001 - 0.008 0.004 - - 0.008 0.002 0.003 0.009 7.700 0.568 0.009 0.015
51 -4 10.023 0.012 0.085 0.024 - - 0.001 0.004 0.006 0.002 - 0.016 0.004 0.005 0.010 7.697 0.572 0.014 0.012
WiF1-5 0.019 0.008 0.080 0.028 - 0.003 - - 0.003 - - 0.009 0.004 0.004 0.009 7.718 0.597 0.015 0.004
W71 -6 (0.006 0.007 0.062 0.056 - - 0.002 0.002 0.001 0.005 0.005 0.011 0.008 0.002 0.009 7.697 0.620 0.008 0.002
2 -1 10.006 0.004 0.075 0.047 0.001 0.001 0.001 0.007 0.011 - - - 0.003 0.003 0.012 7.734 0.510 0.007 0.001
52 -2 10.008 0.002 0.085 0.048 - 0.003 - - 0.013 0.002 0.004 0.003 0.003 0.002 0.012 7.735 0.503 0.006 -
HA72 -3 10.053 0.013 0.090 0.039 - - - 0.006 0.011 0.004 0.012 - 0.006 0.003 0.017 7.658 0.570 0.009 0.007
2 -4 10.030 0.012 0.081 0.030 0.001 - - 0.001 0.012 0.005 0.016 - 0.006 0.003 0.017 7.692 0.571 0.012 0.007
FiF2-5 10.014 0.007 0.085 0.032 - 0.001 - - 0.009 0.007 0.016 0.011 0.005 0.004 0.012 7.695 0.578 0.010 0.010
2 -6 10.009 0.008 0.090 0.030 - - - - 0.006 0.003 0.007 0.002 0.002 0.004 0.015 7.719 0.593 0.010 0.005
%1-1 0.018 0.005 0.199 - 0.008 - - - 0.007 - - - 0.006 0.102 - 7.580 0.379 0.005 0.001
%1-2 0.017 - 0.187 - 0.007 - - - 0.012 0.002 - 0.001 0.004 0.102 0.002 7.594 0.377 0.003 0.001
¥%1-3 0.024 0.005 0.160 0.015 0.004 - 0.001 0.011 0.004 0.002 - 0.010 0.004 0.055 0.012 7.623 0.478 0.012 0.001
Hl-4 0.021 0.007 0.059 0.072 0.001 - 0.001 - 0.005 0.002 - - 0.007 - 0.016 7.680 0.606 0.013 0.001
H1-5 0.019 0.005 0.080 0.066 0.001 0.001 - 0.002 0.011 - - - 0.004 0.003 - 7.687 0.594 0.008 0.002
H1-6 0.017 0.007 0.058 0.071 - 0.001 0.001 0.006 0.011 0.004 0.003 0.004 0.006 0.002 0.014 7.671 0.603 0.012 -
%2-1 0.006 0.012 0.151 0.017 0.003 - 0.001 - 0.016 - 0.009 0.002 0.006 0.061 0.012 7.625 0.474 0.007 0.003
#%2-2 0.005 0.009 0.145 0.031 - - 0.001 0.003 0.014 - 0.013 0.007 0.010 0.025 0.010 7.661 0.527 0.011 0.001
#%2-3 0.006 0.008 0.162 0.024 0.003 - - 0.002 0.019 0.003 0.010 - 0.004 0.045 0.023 7.635 0.494 0.009 -
Hh2-4 0.015 0.008 0.055 0.054 - - - - 0.004 0.001 0.005 0.006 - 0.002 0.011 7.718 0.581 0.008 0.001
H2-5 0.017 0.007 0.057 0.074 - - 0.001 - 0.007 0.001 0.004 0.003 0.004 0.001 0.024 7.686 0.567 0.008 0.001
H2-6 0.014 0.005 0.056 0.059 - - - 0.002 0.011 0.006 - 0.001 0.006 0.001 0.010 7.706 0.583 0.008 0.002
jSoN(: 0.053 0.015 0.199 0.074 0.008 0.003 0.002 0.011 0.019 0.007 0.016 0.016 0.010 0.102 0.024 7.739 0.620 0.015 0.015
i/ M 0.003 - 0.055 - - - - - 0.001 - - - - - - 7.580 0.377 0.003 -
SEHE 0.016 0.007 0.101 0.039 0.001 - - 0.003 0.010 0.002 0.005 0.004 0.005 0.020 0.012 7.679 0.532 0.009 0.003
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The Application of EPMA in the Textural Characterization of
Cryptomelane in the Xialei Manganese Deposit, Southwest Guangxi

NIU Sida'”*, ZHAO Liqun'?>* , NIU Xianglong'*, CHEN Tong'>, WANG Yingchao'”,
MO Lingchao'* , WU Huaying'>, ZHANG Min'”>, LONG Peng’
(1. Institute of Mineral Resources Research, China Metallurgical Geology Bureau, Beijing 101300, China;
2. Mineral Comprehensive Utilization Research and Development Center, China Metallurgical Geology Bureau,
Beijing 101300, China;
3. China Metallurgical Geology Bureau of Geological Prospecting Institute of Guangxi, Nanning 530022, China)

HIGHLIGHTS

(1) There is a typical annulus and core —rim texture for the cryptomelane in the Xialei manganese deposit.

(2) Changes in the trend of potassium and manganese ion is the direct cause of the formation of annulus and core
—rim texture.

(3) Enrichment of K in cryptomelane reflects the process of potassium enrichment and gradually tending to stable

state of K in the oxidation process.
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ABSTRACT

BACKGROUND: OMS -2 has shown great significance in ion exchange, catalyst, energy and environment, but
the research of natural OMS —2 mineral material cryptomelane is still lacking in the detailed characterization of the
composition, structure and genetic research. Annulus and core — rim structures are representative in the structure of
manganese oxide minerals. It is of great significance to clarify the mineral species and explore its composition
characteristics, its origin and develop the application of manganese oxides. The Mn ore resource of Guangxi account
for 23% of the manganese ore resource reserves in China. The Xialei Mn deposit located in Southwest Guangxi is
the earliest super —large Mn deposit discovered in China, with an average grade of about 30% for the manganese
oxide ore.

OBJECTIVES: To explore the annulus and core — rim texture and its composition of cryptomelane in the Xialei Mn
deposit.

METHODS ;: Quantitative analysis and element mapping of EPMA and microscopy were carried out.

RESULTS: The element intensity of the cryptomelane with annulus texture was Mn, K, Mg, Al, Zn, Ba, P, Fe
in order of average from strong to weak. The average element intensity of the cryptomelane with core — rim texture
was Mn, K, Ca, Mg, Zn, Ba, P, Fe from strong to weak. The K content gradually increased (2.31% -4.17% ,
0.38 — 0. 62 atoms per formula unit) from the middle to the rim of the cryptomelane, indicating K enrichment
during oxidization and the stable status of Mn oxides.

CONCLUSIONS : The change in the trend of K and Mn ions is the direct cause of the formation of the annulus and
core —rim texture, reflecting the changes of oxidation environment. Potassium content gradually increases from the
inner to outer zone, which may indicate the enrichment of potassium during the oxidation process, and also reflects

manganese oxide gradually tending to the most stable state.

KEY WORDS: cryptomelane; mineralogical characteristics; electron probe microanalyzer; annulus and core —

edge texture; the Xialei manganese deposit

— 250 —



