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Discovery and Geological Significance of Nanoscale Brannerite from
Marine Phosphorite in the Northwestern Hunan
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Abstract: It is firstly discovered that nanoscale brannerite from oolitic phosphorite in the lower
part of Lower Cambrian Niutitang Formation marine black rock series in Wulin area of the
northwestern Hunan, the southeastern Yangtze Plate. The chemical composition was analyzed by
SEM and high-resolution transmission electron microscopy. The results show that the
orthobrannerite occurs in the form of basaltiform platy prismatic joint, the mass fractions of Ti,
U and O are 19. 24 %-20. 37 %, 44. 37 %-46. 86 % and 26. 05%-31.01%, and the V and Cr occur
in brannerite in the form of isomorphic mixture; the calculated chemical equation with electron
microprobe analysis is (U)Ti,O; (OH) ; the orthobrannerite occurs in phosphorite microcrack and
microvoid, and precipitates out together with recrystallization apatite, recrystallization quartz,
anatase, lead pyrite, pyrophyllite, phlogopite and sericite; the phosphorite microcrack is formed
by synsedimentary oolitic phosphorite, which is recrystallized and strongly eroded; according to

the characteristics of space occupying and microarea of carrier matrix, the formation of
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orthobrannerite is in connection with the hydrothermal decarbonization process of mafic-

ultramafic submarine exhalation system emplaced in marine phosphate rock of the northwestern

Hunan. The discovery of nanoscale brannerite is very important for discussing the natural

existing state and genetic mechanism of orthobrannerite.
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Fig. 1 Regional Geological Sketch Map of Ni-Mo Deposits Distribution in the Northwestern Hunan
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Fig. 2 Backscattered Electron Images of Phosphorite
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Tab.1 SEM and EDS Analysis Chemical Composition and Calculated Chemical Equation of Brannerite

FEf S | w(U/% | w(TD/% | w(V)/% | w(O)/% [w(AD/% | w(SD/% |w(Ca)/% | wiow/ % o2

DP125-7-4 46. 71 20. 37 1.32 26.05 0.42 1.92 2.75 99.54 | (Ug.92Cao.08) Ti2 Os. 92 COH) 1 08
DP125-10-68 44.61 20.15 1.02 28.48 0. 87 3. 04 1. 84 100. 01 | (Ug,g9Cao. 11) Ti2 05,80 (OH) 1. 11
DP125-10-33 45. 28 19. 88 0. 44 30.07 0.62 1.92 1.79 100. 00 | (U, g9 Cag, 11) Tiz Os. 89 (OH) 1. 11
DP125-10-61 46. 86 19.71 0.69 28.76 0.57 1.76 1.67 100. 02 [(Ug, 95 Cao, 044 ) Ti2 O5. 95 COH) 1, 04
DP125-10-58 44. 37 19. 24 0.59 31.01 0. 84 2.40 1.55 100. 00 | (U, g9Cag. 100 Tiz Os. 91 C(OH) 1. 12
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Fig. 3 Backscattered Electron Images of Brannerite of Microareas 1-4
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Fig. 4 High-resolution Transmission Electron

Microscopy Spectrum Curve of Brannerite
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Fig.5 X-ray Diffraction Images of Brannerite in Microarea 1
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Fig. 6 X-ray Diffraction Images of Brannerite in Microarea 4
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Fig. 7 Four-element Distribution Synthesized Composite

Image of U, Ti, V and Cr in Microarea 4
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Tab.2 Chemical Composition and Mineral Composition

of Matrix by SEM and EDS Analysis
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Fig. 8 Four-element Distribution Synthesized Composite

Image of Si, Al, Mg and U in Microarea 4

FE 45 DP124-35|DP124-40| DP125-7 |DP134-15|DP134-22
w(SD/ % 18.98 | 18.80 | 22.17 | 23.11 | 17.46
w(AD/ % 9.65 | 12.54 | 10.79 | 10.91 | 9.60
w(Mg) /% 1.73 1.02 2.98 3.17 2.55
w(K)/% 2.96 2.52 3,75 2.85 2.98
gﬁ w(CO)/ % 23.75 13.82 | 12.00 | 20.34
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wb)/% 122 Fig. 9 Four-element Distribution Synthesized Composite
w(0)/ % 39.52 | 55.10 | 43.31 | 47.97 | 46.35 Image of U, Ti, Si and C in Microarea 1
w(V)/ % 0.82 1.96 0.72 #3 BENRMABRRENABBEREINLERS
GG/ Y% 33.12 | 51.48 | 33.38 | 45.61 | 43.04 Tab.3 SEM and EDS Analysis Chemical Composition of
B Y, 21,75 20,97 21,25 21,25 Synsedimentary Oolitic Phosphorite
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Tab.4 SEM and EDS Analysis Chemical Composition of Partial Dissolution of Phosphate Rock
it o w(Ca)/ % w(P)/ % w(F) /% w(SD/ % w(O) /% w(Na) /% w(S)/ % w(C)/ %
DP125-10-15 35.92 19.96 3.49 .04 35.78 0.24 7.56
DP125-12-2 31.63 15.19 5. 96 35.18 2.7 9. 34
DP124-5-48 32.54 15.82 4.96 . 64 37.48 0.28 8.29
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Tab.5 SEM and EDS Analysis Chemical Composition

of Recrystallization Apatite

GISE TR w(Ca)/ % | w(P)/ % | w(F)/% | w(0)/%
DP125-10-22 36. 82 18. 34 5.14 39.7
DP125-10-23 37.45 18.92 1. 86 38.8
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Tab.6 SEM and EDS Analysis Chemical Composition

of Recrystallization Quartz

B i g 5 w(S /% w(0) /%
DP125-10-16 39. 88 60. 12
DP125-10-48 42.13 57. 87
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Fig. 10 Effect of Temperature and pH on Some Hydrothermal Minerals
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