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Fig. 1  Distribution of the bauxite deposits in southern Chongqing and northern Guizhou ( a) and structural outline of the Nanchuan—

Wulong bauxite deposit in Chongging ( b)
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the Nanchuan-Wulong bauxite deposit in Chongqing



2012 4F( 3)

PR )1 B B L 12 IR A A AR 89

20.0kV x100

B3 SRR A R Sk () S A B R (b)

Fig.3 Field outcrops ( a) and microphotograph ( b) of oolitic and pisolitic bauxite ores

B Al o3 3 Rl i 2 A

SORME: AR R BR A, — R BA
THRSE, AR EEPTEO0. 1 ~0. 3mm; £+ 4
JEERL A A% > — 8 R Rl - 28 B8 AR ALY J2 Rk R R
WA R 0 I 78 1YL RRE M AL
OB K /N—H 2mm ~ 10mm( & 3a) .

HUE PR 3 BB TR A5 H B iR S5
RN

ORAGIE: BB 0 A A ) AN BAT S i
RSN SIA FETAAA BA oRe i TR AL
WARAE T 5 B R Ja 0 3 I A8 e 5 IR A4
I, R NG ALK

2 R AT I
BERR IR 1 T KRR 40 B K VU3

A DX BB A R BN R AT Bl o X Sk w7 5 03
BT v [l 3t 5 Bk 2 B 4 57 25 R T 58 BT 2 A
i RIGAKU-RA B X IR 20083 it 477 5 A 1 3
170 SEH AT 38 CuKal , i 40kv, Hi i 80Ma, £
i B A 8° /min, FHAHETE R 5 ~70°, Jk4% DS = SS
= 1°, TAEMERIR AL 18°C 1 30% - & ¥y AH 43T
JeAE SR A B A 7 £ A RTS8 BT 2 B
i H1.0> Mineral Liberation Analyser,( faijfix M L A)
SERL, AT SEM) J 5 75 [ M SRk B 7
ZE A MR SE B e e O Yy JXA 733 il 4%
PR VU R ™ B 5 W B A o Y H 37 S<4800 45
TR L. FRITTRAMEITCRER
- BEUE ARV R A B R AR D e 3 B AE H ST
180-80 %I fil ELEMENT2 [—Jf XRF #1 ICP-MS 75
B 5E L, ARG BE A I T 3% F1 5% -

®1 EXBJI-RERLT T IWER
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Fig.4 X-—ay power diffraction patterns for the bauxite ores from the Shenjiping mining district ( a) and Dafoyan mining district ( b) in

Chongqing
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Fig.5 SEM microphotographs showing the mineral distribution in bauxite ores

a. X—ray energy dispersive spectrum; b. Backscattered electron image. 1, 3 and 4 = clay minerals or mud; 2 = ferruginous minerals; 5 =

rutile; 6 = diaspore
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®2 ERHI-RERITER(%) HMETERBLTEAM( x10°)
Table 2 Major ( %) , trace and rare-earth ( x10°) element compositions in bauxite, shale and limestone samples from the

Nanchuan-Wulong bauxite deposit in Chongqing

7 1 2 3 4 5 6 7 8 9 10 11 12 13
FE A 45| TC0464 | TC0449 | TC044-6 | TC103-5 | DFO140 | DFO18 | DFO1-5 | DF023 | DF02-5 | DF026 |CTC0252|CTC006-4| ZK5701
atE | BEE yiapa sy fiEi o) yiapa oy Kt fiaia o) jiap o) B
RAE M A )1 BRI R I I
Si0, 25.01 21.78 22.12 23.18 41.02 14.44 11.45 40.31 2.31 22.96 41.88 8.68 22.18
Al, 04 37.38 41.88 49.06 57.8 39.98 64.61 69.05 25.49 69.97 58.36 35.64 57.45 57.14
Fe, 04 8.4 9.04 4.52 1.59 1.7 2.38 1.23 10.41 8.66 1.59 6.12 11.08 2
FeO 8.45 7.72 1.12 0.083 0.46 0.36 0.16 3.08 0.048 0.052 0.08 1.25 0.9
CaO 0.2 0.12 0.13 0.11 0.32 0.22 0.01 1.4 0.082 0.13 0.06 0.092 0.061
MgO 2.85 2.91 1.93 0.61 0.82 0.04 0.35 3.11 0.04 0.4 0.24 0.04 0.36
K,O0 1.63 1.36 2.48 0.26 3.03 0.46 0.63 5.7 0.24 0.7 3.44 0.93 1.36
Na, O 0.04 0.04 0.04 0.04 0.5 0.04 0.04 0.04 0.04 0.04 0.6 0.11 0.06
TiO, 5.08 3.63 7.56 1.81 1.41 3.33 2.31 1.23 4.16 2 1.84 3.68 1.66
P, 04 0.026 0.034 0.031 0.012 0.12 0.068 0.027 0.19 0.074 0.078 0.028 0.082 0.055
MnO 0.017 0.027 0.086 | 0.0027 | 0.0015 | 0.0065 | 0.0016 0.33 0.0085 | 0.0031 | 0.007 | 0.0033 | 0.0041
LO, 10.28 10. 63 10. 84 14.5 10.5 14.02 14.16 8.52 14.04 13.74 9.89 16.44 14.1
Li 1040 1000 816 657.65 1640 600 806 90.4 1.78 1160 349 81.4 1200
Be 4.252 | 14.923 6.87 4.39 4.24 16.34 2.793 8.054 | 11.015 | 6.479 8.67 9.168 7.719
Sc 31.2 41.1 34.6 3.3 34.6 7.48 20 29.3 16.8 8.63 18.6 23 17.3
Vv 449 546 538 477.5 361 559 397 183 542 333 128 409 335
Cr 559 788 780 149.85 202 232 193 119 274 108 182 242 359
Co 9.09 7.37 13.8 2.61 35 11 0.711 101 14.9 2.34 54.6 24.9 7.25
Ni 9.66 10.6 20 19.16 105 29.3 10.6 157 44.4 24 95.4 22.9 33.7
Cu 26 20.5 34.9 9.11 33 20.7 25.9 434 31.1 14.6 18.8 35.6 20.4
Zn 66.8 62.4 58.5 61.45 49.2 38.1 26.9 169. 1 42.5 44.3 59.6 36.3 30.6
Ga 113 115 155 25.6 27.7 50.9 37.8 41 71.4 20.4 24.8 60.5 62.6
Ge 3.93 5.93 6.89 3.93 1.15 8.21 1.62 1.81 12.24 1.48 1.07 9.045 4.714
As 11.53 10. 84 12.75 9.87 5.42 6.35 10.36 10.6 13.92 3.86 29.55 17.5 19.51
Rb 46.4 32 58.7 8.51 89.7 13.3 16.2 238 7.08 19.3 132 30.2 30.1
Sr 58.3 109 109 16.01 395 48.9 50.1 224 60 152 43.1 34.2 150
Y 49.2 46. 1 88.2 15.45 46.5 17.7 27.2 662 33.2 25.5 37.1 30.8 30.3
Zr 1590 1140 2140 541.37 388 888 719 221 1160 565 440 1050 555
Nb 121 89.5 182 44.57 35.2 72.7 55.5 29.6 99 46.1 44.2 88.6 40.8
Mo 0.988 0.686 0.837 2.47 0. 405 0.445 0.29 0.127 5.451 0.465 0.088 2.08 2
Ag 1.62 1.17 2.29 0.68 0.418 0.941 0.707 0.417 1.44 0.658 0.652 1.04 0.459
Cd 1.56 0.717 1.17 0.36 0.923 0.81 0.357 0.381 2.55 0.771 1.23 0.585 0.399
In 0.371 0.435 0.434 0.1 0.168 0.348 0.16 0.117 0.361 0.136 0.121 0.192 0.21
Sn 19.1 18.8 30.5 8.29 7.09 16.2 9.04 5.7 20.9 5.97 7.72 12.03 6.47
Sbh 1.17 1.22 2.2 0.59 0.589 1.22 0.843 0.467 7.69 0.727 0.866 8.96 2.4
Cs 4.4 3.44 2.9 1.34 8.89 1.39 1.39 17.8 0.136 2.57 3.66 0.355 1.9
Ba 467 670 1010 35.11 705 71.5 50.6 741 38 155 525 102 133
La 7.01 4.32 10 2 244 7.38 7.71 185 18 103 17.6 4.14 29
Ce 13.9 26.7 43.5 7.9 358 12.3 23.3 162 38.1 229 31.9 10 54
Pr 1.47 1.58 3.08 0.55 36.2 1.04 2.48 40.4 3.13 17.1 6.62 0.983 5.35
Nd 5.75 7.83 14.4 2.18 96.9 3.47 9.91 176 11.8 43.2 30.7 4.3 20.9
Sm 2.05 3.21 5.78 1.08 16.9 1.02 2.8 47.4 3.28 6.41 7.42 1.89 4.17
Eu 0.865 1.78 2.063 0.38 6.367 0.385 0.785 | 14.323 | 0.972 1.719 1.298 0.808 1.154
Gd 3.6 5.38 9.31 2 15.99 1.68 3.22 64.71 4.03 7.06 6.89 2.8 4.41
Th 0.898 1.04 1.9 0.44 2.01 0.377 0.696 12 0.845 0.996 1.39 0.591 0.798
Dy 7.08 6.76 12.8 2.87 8.87 2.74 4.57 73.9 5.38 4.91 8.61 3.89 4.7
Ho 1.69 1.53 2.84 0.62 1.52 0.579 0.959 14.8 1.2 0.953 1.83 0.871 0.99
Er 5.71 4.57 9.05 1.79 4.34 1.89 2.83 38.6 3.71 2.85 6.05 2.67 2.85
Tm 0.936 0.772 1.49 0.25 0.558 0.317 0.43 4.44 0.562 0.394 0.958 0.422 0.415
Yb 7.06 5.26 10.6 1.61 3.5 2.2 3.02 23.1 3.67 2.55 6.83 3.06 2.52
Lu 1.08 0.774 1.59 0.22 0.48 0.287 0.419 3.17 0.552 0.337 0.998 0.453 0.354
Hf 41 29.2 55 14.71 10.2 23.4 18.2 6.35 29.9 14.5 12.6 25.8 14.4
Ta 9.71 6.96 14.2 3.59 2.8 5.28 4.29 2.4 7.83 3.54 3.9 3.845 1.79
W 11.2 14.1 15.3 9.63 4.98 12.8 5.86 3.74 7.63 10.3 4.83 8.08 7.57
Tl 0.258 0.29 0.412 0.09 0.473 | 0.0746 | 0.0812 1.01 0.219 0.181 0.715 0.365 0.389
Pb 23 10.9 18.8 22.31 59 21.3 7.07 22.2 63.9 16.7 12.1 74.58 30.69
Bi 1.29 1.54 0.825 0.29 0.79 2.11 0.541 0.657 2.13 0.998 0.462 1.42 0.909
Th 91.9 136 126 27.39 31.9 36.4 35.5 48.9 44.7 34.6 34.8 36.1 62.6
U 13.4 15.9 22.3 11.56 8.44 18.3 10.1 5.32 19.5 12. 4 7.05 18.8 8.41
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Fig.7 Backscattered SEM microphotographs and X—ray energy dispersive spectra for zircon and rare-earth minerals in bauxite ores

(‘a) Zircon; (b) Bastnaesite ( light) and parisite ( dark)
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Fig.8 Backscattered electron images showing the distribution of the elements Al, Si, O, Fe, Ti, Ga and Sc in bauxite
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Mineralogical and geochemical characteristics of the Nanchuan-Wulong
bauxite deposit in Chongqing

LI Zai-hui', YAN Wu’, LIAO Chao-gui', LU Tao', YANG Bo', LI Jun-min', CHEN Li',
CHEN Yang'
(1. Chengdu Institute of Geology and Mineral Resources, Chengdu 610081, Sichuan, China; 2. Institute of

Multiprupose Utilization of Mineral Resources, Chinese Academy of Geological Sciences, Chengdu 610041, Sichuan,
China)

Abstract: The Nanchuan-Wulong bauxite deposit in Chongqing are ascribed to the karst bauxite deposit hosted in
southern Chongqing—northern Guizhou bauxite belt. The mineralogical analysis on the basis of microscopic
examination, X-ray power diffraction patterns, MAL and SEM-EDS has revealed that diaspore, kaolinite and
chlorite are the major minerals in the bauxite ores with the minor minerals such as illite, boehmite, gibbsite,
chamosite, siderite, hematite, goethite, pyrite, anatase, rutile, apatite, quartz zircon, calcite, feldspar and small
amounts of rare-earth minerals. The ore fabrics and mineral assemblages indicate that the Nanchuan-Wulong
bauxite deposit were formed in the depositional-diagenetic environments close to the phreatic zone. Both the ore
textures and morphology of zircon grains also indicate that much of bauxitic soils were once transported in a short
distance. Geochemically, the major chemical compositions in the bauxite ores consist of Al,O0,, TFeO, SiO, and
TiO,. The elements REE, Zr, Hf, Nb, Ta, Th, Sc, Li and Ga are enriched as well in the bauxitization processes.
The underlying shale, carbonate rocks and acidic volcanic rocks are believed to contribute the mother materials to
the formation of the bauxite deposits. In addition, the formation of the bauxite deposits may have something to do
with microorganisms.

Key words: bauxite; mineralogy, geochemistry; parent rock; Nanchuan-Wulong zone in Chongqing



