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Abstract: The Wuchuan-Zheng’an-Daozhen bauxite metallogenic belt in the northern Guizhou is an important
bauxite resource area in Guizhou Province. The Xinmin bauxite deposit in Daozhen County is a newly
discovered large bauxite deposit with resources of associated critical metals of Li, Ga, Sc, REE and other
elements. The bauxite-bearing rocks of the Xinmin bauxite deposit have been chosen for analyzing contents of
critical metals of Li, Ga, Sc and REE in order to systematically summarize enrichment characteristics of those
critical metals and to evaluate their resource potentials in the deposit. The results show that critical metals of
Li, Ga, Sc, REE and other elements are enriched, to varying degrees, in bauxite-bearing rocks in the Xinmin
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bauxite deposit. On the vertical profile of the bauxite-bearing rock series, Li is enriched in the upper part, Ga
is enriched in the middle part, and REE are enriched in the lower part, but Sc contents are limitedly changed
among all parts. In terms of rock (ore) types, Li, Ga, and REE are mainly concentrated in bauxite-bearing
rocks, bauxite, and chlorite mudstone, respectively. In terms of bauxite types, Li is mainly concentrated in
compact bauxite, Ga is relatively concentrated in earthy bauxite, bean and oolitic bauxite, and detrital bauxite,
the REE is relatively enriched in compact bauxite and earthy bauxite. However, Sc contents in various types
of rocks (ores) are not changed significantly. In the different types of rocks (ores) of the bauxite-bearing rock
series in the study area, Li is positively correlated with SiO,, Ga and Sc are positively correlated with Al,O3,
TiO,, REE is positively correlated with Fe,Os. However, there is no correlation among Li, Ga, Sc, and REE.
The degree of weathering of the original rocks could be one of the key factors controlling the enrichment of
these elements. The bauxite-bearing rock series of the Xinmin bauxite deposit have huge resource potential of
critical metals of Li, Ga, Sc and REE with great economic values. It is predicted the potential resources of Li,
Ga, Sc and REE in the bauxite-bearing rocks of the Xinmin bauxite deposit are about 3.2, 3.8, 669, 2.1 times
of their theoretical values of the large scale deposits, respectively.

Keywords: Bauxite-bearing rock series; critical metals; enrichment characteristics; resource potential;
Xinmin; Northern Guizhou
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Bl1 FrRELT X KMEER (a, #CE81Ed) SHhmfEE (b
Fig. 1. The geotectonic location map (a) and geological sketch (b) for the Xinmin bauxite deposit.

K2 HrimEn X A-B B RE R E
Fig. 2. The profile for the prospecting line A-B from the Xinmin bauxite deposit.
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Fig. 3. The stratigraphic columns of bauxite-bearing rock series for the ZKx1282 (a), ZKx1025 (b), and
ZKx1121 (c) drillholes from the Xinmin bauxite deposit.
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Fig. 4. Characteristics of bauxite-bearing rocks and bauxite ores of the Xinmin bauxite deposit.
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Table 1. Contents of major elements and critical metals of various types of rocks and ores from the Xinmin bauxite deposit

o o B A — : : 210
AlLO; Sio, Fe,0s TiO, Li Ga Sc YREE
ZKx1882H3 IR BT e 28.43 41.43 8.94 1.28 57.40 37.60 22.60 324.1
ol ZKx1282H3 K EBATRTRE A 28.56 40.25 8.04 1.42 45.60 31.50 21.30 534.2
ZKx1001H1 REmRRE 27.58 40.45 8.99 1.26 88.27 36.10 28.10 390.0
ZKx10012H1 RO 23.37 40.09 6.95 1.07 83.62 31.00 22.70 370.0
Pl “F¥{E 26.99 40.56 8.23 1.26 68.72 34.05 23.68 404.6
. TC108H1 WREELE 43.18 34.89 3.17 2.05 620.0 81.90 17.10 155.4
¥ TC132H1 ket 45.72 35.84 1.86 1.13 1090 24.90 22.20 59.37
- ZKx1882H4 ket 45.23 31.12 4.04 2.92 1000 82.40 29.50 81.58
- ZKx1282H4 Y/ IER SRR 40.71 42,50 1.02 0.98 750.0 19.90 45.30 155.7
ZKx1001H3 wk A 45.00 28.81 5.96 1.79 1096 42.60 31.50 140.0
W RT-FM 43.97 34.63 3.21 1.77 911.3 50.34 29.12 118.4
BT212H1 R ABURRER 7 66.11 15.13 1.70 1.12 1100 38.90 31.90 110.4
TC132H3 IR EEE IR L1 59.09 21.94 1.88 1.48 1750 39.10 17.30 57.60
ZKx1282H5 IR EBUEIREE L 56.84 23.28 2.76 2.19 1030 78.50 41.60 240.7
ZKx10012H2 IR OEBCRAR R LA 60.56 16.84 2.48 1.97 1463 47.80 61.60 520.0
PR LI 60.65 19.30 221 1.69 1336 51.08 38.10 232.2
TC132H2 Y JUCA M ER 78.70 3.14 1.33 1.82 203.0 135.5 16.80 62.79
ZKx1882H5 TRIK (0 G PR AR 61.76 16.48 2.43 3.58 295.0 163.0 31.10 96.40
ZKx1001H4 Y JUCAER N 70.43 7.99 1.65 3.11 246.2 64.30 32.20 100.0
(' GRS T 70.30 9.20 1.80 2.84 248.1 120.9 26.70 86.40
I BT212H2 TR T R B A 66.97 15.35 0.68 2.03 460.0 91.0 11.20 104.7
ZKx1882H6 R R B R A 68.65 8.91 2.83 432 72.50 164.5 35.10 114.7
ZKx1001H5 IR EFE IR S L 59.40 11.18 1.74 2.08 232.3 114.9 34.60 190.0
P.d (LR RERR I Sl 65.01 11.81 1.75 2.81 254.9 1235 26.97 136.5
BT212H3 RO ARE L 80.48 0.57 1.57 3.04 3.90 120.0 21.90 164.4
TC108H2 TR O RE LT 75.96 0.94 4.94 3.53 3.50 129.0 18.10 165.4
ZKx1882H7 KAt ARE 73.97 1.45 2.44 6.78 430 159.5 36.30 261.2
ZKx1282H6 AR L 70.99 0.98 7.72 2.60 9.70 124.5 36.40 309.7
R AT 75.35 0.99 417 3.99 5.35 133.3 28.18 225.2
WM 67.85 10.30 2.58 2.83 491.0 105.0 30.44 178.4
BT212H4 K ORI 46.05 32.90 3.40 2.55 412.0 65.10 26.00 270.2
TC108H3 K AR A 35.26 43.25 4.94 1.44 320.0 27.00 33.80 452.6
ZKx1882H9 IR AR R YE A 37.83 44.50 1.99 1.60 570.0 28.70 45.20 614.9
I's ZKx1282H7 R ORI A 37.31 44,53 2.04 1.61 590.0 39.50 47.10 751.7
= ZKx1001H6 TRIR AR RV A 40.08 29.40 11.74 1.75 738.7 62.40 27.40 440.0
K TR THME 39.31 38.92 4.82 1.79 526.1 44,54 35.90 505.9
i TC108H4 BEEYRAO RS 25.18 23.94 34.78 0.85 411.0 37.20 20.40 814.7
ZKx1882H10 RGNS 25.39 26.75 31.15 1.12 440.0 35.50 25.30 2361
ZKx1282H8 KGR LR 34.96 41.32 5.05 1.48 480.0 38.40 32.40 1026
ZKx1001H7 RGNS 2273 19.43 39.80 1.03 283.4 36.70 32.00 2250
SR RS T E 27.07 27.86 27.70 1.12 403.6 36.95 27.53 1613
ENALE RSl 33.87 34.00 14.99 1.49 4717 4117 32.18 998.0
P.d SFI{E 52.66 22.26 6.68 2.21 559.8 74.74 30.76 4311
TC108H5 K 0.60 0.63 1.23 0.01 8.70 1.50 2.30 133.3
Coh ZKx1882H11 KE 1.02 1.19 2.08 0.03 11.60 1.60 2.00 4211
ZKx1282H9 K 2.11 2.89 1.36 0.09 6.90 3.00 3.00 59.45
Coh P fE 1.24 1.57 1.56 0.04 9.07 2.03 2.43 78.28
BT212H6 PRTUE 24.61 22.96 8.09 0.57 239.0 40.80 22.90 173.9
Sihj ZKx1882H12 PeTH 18.48 60.24 7.69 0.75 38.20 25.10 18.70 254.8
ZKx1282H10 PRTUE 16.19 65.27 5.92 0.72 39.10 21.10 14.70 229.9
Sihj FHME 19.76 49.49 7.23 0.68 105.4 29.00 18.77 2195

5 e B U AE 20 15 22 165.35
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16.80x10°~32.20x10° Z i, “F¥ 26.70x10°, &4 RZM Ke=121; WEJERE LF + w(Sc) /T
11.20x10°~35.10x10° 2 [f], T 26.97x10°°, & £ R % Ks=1.23; 1 REE 8" w(Sc)/r T 18.10x10°~
36.40x10° 2 [fi], 4 28.18x10°, &4 R Ks=1.28. TE S 4045 B R ERER R U A A4 A Ve 4, w(Sc)
/T 20.40x10°~47.10x10° 2 [f], 744 32.18x10°; o, F 5 R4 w(Sc)/rT- 26.00x10°~47.10x10°
2 [, “F135.90x10°, BRI Ks=1.63; MEIEATRE T w(Sc)T 20.40x10°~32.40x10° 2 |i],
15 27.53x10°, HHE R BT Ks=1.25.
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Sc & R > > A > SR AR A RS, ARSI AR b, Sc HEAR
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232.16x10°, W& TG, BHE R Keree=140; H O L6 w(EREE)=62.79x10° ~
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225.18x10°, W&mETHE M, HEERR Keree=1.36. MAh, SRS R N EERIEAMSIEH
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Je 4 7 W(XREE)=270.23x10"°~751.73x10°°, -} 505.88x10°°, Hi & i T- #7213, 7 42 A MU Kyres=3.06,
T4V A Ve & W(EREE)AH X i, AL TG EI7E 841.70x10°~2361.33x10° 2 [fi], “F¥J 1613.08x10°,
e T, EHERE Keyres 155 9.76 (£ 1),

BRI S, fEEEERENME L, W EETRIE EEMh £ 8B, R Em A
frE AR (8 5). fEEAZEA L, YREE Mk ERGIRATRE > RIS >80 > 5 13k
R, RIHESRAVES IRHME. 7 AT, YREE Eff F2HERE L > RG>
JEIRER L0 > GRS LA AR b A

B 5 Xf4)E Li. Ga. Sc. REE # &S AT EHE2TLE

Fig. 5. Variation for contents of critical metals of Li, Ga, Sc, and REE in the bauxite-bearing rock series.
4 v 1w
41 RBERBREEBHER
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TiO, B IIAHIRAE, AU & 5aE R AR 77 3E47 1 R BRI, MG R (B8 2) FIAHKHE
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FZHEr=08. 0.7. 0.4. 0.2,
TR A 4 DMHKRA K2 FREIHIRMERE TR RPGERER
4: @ r>0.8, Fe,0; '—GZREE Table 2. Correlation coefficient matrix table of related major and trace elements in

AR, HIEHERE, @ r> the Xinmin bauxite deposit
’ MES

- N }T—A%E\‘ A|203 Si02 Fe203 TIOZ Li Ga Sc ZREE
0.7: AI2(?3\ TiO,. Ga 1IEAMH%, Ao, 1
MHRMERHAE. @ 0.7>r> Sio, 0804 1
0.4, Si0, 5 Li IEHI:, HH% Fe,0s -0611 0214 1

Tio, 0730 -0563 -0.335 1

PEL. @ 04>r>0.2, Fe,0; Li 0232 0421 -0.153 -0.457 1
5 Si0,. Li 5 Sc IEAHZ, #H Ga 0731 -0743 -0287 0797 0581 1
SRS Sc  -0.132 0232 -0143 0033 0234 -0.188 1

YREE  0.035 0.211 0829 -0.347 -0.133 -0.381 0.107 1

mdTERRE (B D
hETLDLEGFE S OLi 5
AlLO;s. Fe,03. TiO, A,
M5 Si0, R IEFHKK R, KM
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Fig. 7. Relationship diagrams for elements in different types of rocks (ores) of bauxite-bearing rock series from
the Xinmin bauxite deposit.
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Fig. 8. A map showing the distribution of bauxite-bearing rock series
and the areas with estimated resources of the Xinmin bauxite deposit.

K3 FREILVEKXEESREREHE
Table 3. The estimated resources of critical metals in the Xinmin
bauxite deposit

_ AR A A5 B EHRAL YR
Ei 2 3 -6 =N
/m JEim I(tm®) /10 Bt
Li 3186 1.50 2.80 1099 147059
Ga 8.54 2.60 2.68 126.6 7534
Sc 31.86 2550 2.70 31.12 6603
YREE  31.86 1.50 2.70 1613 208130
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