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Abstract: Bauxite deposits (occurrences) are widely distributed in the Wuchuan-Zhengan-Daozhen area in the Northern
Guizhou. Their ore-bearing rock series contain various kinds of associated critical metal elements with relatively high
comprehensive utilization value. The Danping bauxite deposit is a large-scale one discovered in the Xinmo Syncline in
recent years. In this paper, based on the study of geological characteristics and mineral assemblages of typical ore-bearing
rock series in the Danping deposit, the contents of major, trace and rare earth elements in various types of ores and
bauxite-bearing rocks in different locations have been determined, and the distribution characteristics and enrichment
regularity of associated elements of the deposit have preliminarily been found out. The results show that many critical
metal elements are enriched in different degrees in the bauxite-bearing rock series of the deposit., There are obvious
variances in terms of the types of enriched elements and degrees of elemental enrichment in bauxite-bearing rocks of
different locations and different types of bauxite ores. This is closely related to the assemblages and contents of minerals in
the bauxite mineralization process. Generally, Li, Sc and Ga in bauxite deposits in this area have relatively great potential
value for the comprehensive utilization. Especially, Li is significantly concentrated in the middle-upper layers of the
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ore-bearing rock series, while Sc and Ga are enriched in the middle-lower layers of the ore-bearing rock series. In addition,
the sandy shale of the Lower Silurian Hanjiadian Formation underlying the ore-bearing rock series had experienced
relatively weak desilication, but weak aluminum and iron enrichment. Many trace elements, such as REE, are also
enriched in various degrees in the sandy shale of the Hanjiadian Formation but their enrichment mechanisms remain to be
further studied.

Keywords: Danping bauxite deposit; Ore-bearing rock series; Associated elements; Enrichment regularity; Northern
Guizhou

SN B E R, P T E T 5B AR Y, XS PR 2R — X R A
FEREBEMREERICE, LPHA RN BECAEE LGSR HEFRER . 5 A E I X 615"
o TG R AMREES O, LR R b R R O TR A, R T RURE . S TR bt
XA L0 A G R B TR 8, R S0 RP AR R A, i R E s, Eae
BRI AR EZ OB ) R R I KRR L IR (B 1), ARSCHE VR 020 IR A 5
A HITH 0 FRAAE A AL &2tk RS A RN TR, MEAR LIoER s, UEUH AT
R AR R AT R, DU L SRR A R TR BER 2R

B 1 BSAbss IE3E M X e BT A7 ) O B9 SCRR[16] 1295, J2 5 s W HUORE i A D

Fig. 1. Geological sketch map for the southern Wuchuan-Zhengan-Daozhen area in the northern Guizhou, China.
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Fig. 2. Geological map for the Danping bauxite deposit in the northern Guizhou (A) and
stratigraphic column of ore-bearing rock series (B).
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Fig. 4. Typical structures of the Danping bauxite samples.
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F1 HIELTETERER (We/%) FIHERML (W/10°) TEREEBSTER

Table 1. Analysis results of major, trace and rare earth elements of ore-bearing rock series in Danping bauxite

s RPEALE A Si0, TiO, ALO; Fe;03 MnO MgO CaO Na,O KO P,0s LOI TOTAL  las
LD-1 LEHE YA 1331 007 1.43 077 030 412 4090 004 019 002 3680 9795 0.1
LD-2 &R BRIR DU 58.76 047 1060 7.78 038 269 627 005 165 007 1051 9923 0.2
LD-3  O#E GEReb ) 3400 175 3385 520 001 427 496 008 121 003 1443 9979 1.0
LD-4 @52 SR 26.69 326 4707 315 001 489 043 004 026 002 1323 9905 18
LD-5 @#F HR—FtREts 382 264 6032 1220 - 090 005 001 - 004 1961 9959 158
LD-6 @72 BEYORE LY 23.00 175 4240 1625 004 376 026 0.03 019 004 1258 10030 1.8
LD-7 O 2 GEReb ) 36.01 140 3363 1403 001 214 047 013 072 003 1154 10011 0.9
LD-8 FRHLE WIE 4263 1.04 2679 1138 003 307 135 015 595 013 7.05 9957 06
RS Li Be Sc \ Cr Co Ni Ag Cd In Sn Sh Cs Ba Cu Zn
LD-1 149 033 14 41 40 144 98 - 076  0.01 1 079 065 369 45 20
LD-2 742 255 93 149 190 67 313 - 104  0.06 3 215 515 142 166 141
LD-3 540 306 118 218 300 6.4 5.4 - 295 022 10 181 65 951 3 37
LD-4 770 455 138 157 310 93 2.4 - 249 0191 14 14 363 136 13 44
LD-5 24 213 274 347 340 155 52 - 034 0253 15 256 003 105 269 12
LD-6 510 342 356 300 230 383 343 - 114 0262 11 056 091 108 44 68

LD-7 356 321 251 214 180 313 102 0.09 027 0.161 9 15 197 961 106 60
LD-8 611 593 237 179 140 404 8.9 003 026 0.123 6 111 19.2 412 190 122
FER S Ga Ge As Rb Sr Y Zr Nb Mo Hf Ta W Tl Pb Bi Th U

LD-1 21 013 226 91 1160 7.7 21 2.2 8.5 06 01 49 033 53 008 201 899
LD-2 168 019 369 748 273 15.7 94 117 171 27 07 27 073 588 042 13 12.1
LD-3 493 013 389 293 674 24 529 389 53 15 26 10 038 426 114 549 744
LD-4 68 0.08 162 81 647 452 1050 747 17 307 57 68 012 409 081 615 111
LD-5 789 01 297 - 103 272 728 611 15 208 46 18 026 986 113 685 129
LD-6 611 012 85 7.1 155 433 423 417 09 11.3 3 266 007 307 079 448 6.08
LD-7 393 015 104 222 140 378 390 327 05 9.9 2 32 009 374 073 352 488
LD-8 369 028 103 255 187 623 241 238 05 65 13 4 12 485 07 276 39

FEf S La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu
LD-1 6.8 12.1 1.23 45 0.97 0.24 1.17 0.17 1.01 0.21 0.61 0.09 0.56 0.09
LD-2 28.3 56.7 6.03 21 3.73 0.62 3.32 0.49 2.88 0.61 1.72 0.27 1.74 0.27
LD-3 46 9.7 1.11 49 1.4 0.34 1.88 0.43 3.22 0.8 2.41 0.39 2.68 0.41
LD-4 43 9.4 0.89 4.4 1.39 0.43 331 0.87 6.75 1.62 5.1 0.81 5.56 0.89
LD-5 3.7 27 0.71 3.1 0.95 0.28 1.86 0.47 4 0.99 3.28 0.57 4.05 0.61
LD-6 27 60.7 6.3 217 479 1 478 1.01 6.72 1.55 468 0.7 47 0.77
LD-7 39.7 190 10.7 37 9.65 1.99 8.91 1.5 9.31 1.99 5.97 0.96 6.57 1.01
LD-8 126 222 227 703 11.2 2.3 10.2 1.73 10.6 2.24 6.31 0.9 5.77 0.87

VE: R AT MRS NI PR A F s SRAEALE WL 2B; “ R & TAEIIFR;  1as=w(ALO3)/w(SiOy).
21 FEBTER

BRI S0 AR FELRBEARENSEIEHE, wALOs) N 33.63%~60.32%. w(SiO)H
3.82%~36.0%- las ¥ 0.9~15.8. w(Fe,03) A 3.15%~16.25%. W(TiO2) N 1.75%~3.26%. iXLLsEE;
TEAM B AN F T B HZ Pg MIFRE)E Poly 5 TRHLZE Sihj fAAER B2 R (R Do AW
S;hj 1) w(SiO,) A 42.79%- W(Al,O3) M 26.79%- w(Fe,03) A 11.38%, H.H SiO, X} =T+ AlLOs Fl Fe,03
FIOHE T #8025 10 4% IEE X TU) 5% 5 A A — ZHR 48 10 Syhj BOH R L4 HG
TR, J5#E w(Si0y). w(ALOs)F1 w(Fe,03)4 il 7E 51.66%~67.92%. 14.14%~24.00%7#1 4.17%~9.00%
Z 8], BEIRAR AR E 1) Sahj AE ST BEZE DT T AR ES B AE . & SR A & R E o

PR E P DAL SRS, AL AL W(ALOS) = 40%. Ias=1.8, AKX ST H AT, K
4 (F2BHOMOSE) NELE, FlEaE (F2B F@. @F@) NELH . WE 1,
AT 5 AR, WALOL) & & T 5%, w(SIiO,) BT 5 #, w(ALO)Z 5l 42.40%~60.32%
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A1 33.63%~~33.85%, W(SiO,)43 7N 3.82%~26.69%F 34.00%~36.01%, FHRI Ias tHmT/EE, 251
£ 1.8~15.8 F11 0.9~1.0 Z[A]; 7735 1) w(TiO) AR & T-J5 %, 73718 1.75%~3.26%F1 1.40%~1.75%,
{HIE I w(Fe,0x)  HES, 735N 5.20%~14.03%F1 3.15%~16.25%. fE4SLA ", dR—F4R
W7 ) W(ALO) AT Ias B i 735119 60.329 41 15.8%, w(SiO,)&ik. A 3.82%; SAMRAE S HURY™
A B W(ALO3) AT w(SIO)IAHIT, W(ALLO3) 77~ 47.07%F1 42.40%- wW(SiO2) 437N 26.69%F1 23.00%,
W(ALOZ) B BAK T AR — 2R, w(SIOp) B T 1R — LR A SURPUIRE A w(Fe,03)
WS T SR A, 43y 16.25%41 3.15%.
1f Si0,-Al,05-Fe,0; =M I (E 5), HIHRET S &R/ FHELES A THI M ERKX,

R PR L A TR SO U ER X, R R oA T Ra R ER X, H
FIER Sihj S0 T AR
BERIMRE . R E B EH

(HT3C), WA T 994 LAk
FIX o AT 5 ARIX Sihj AR+
AT gt 1 B e
ZIEEHXE LA X, YUk, &
S PR FH AR — 2 TR R 4
KELFAHR A A X k. (EA5
—fEne, R 5, ZXM
Sihj &Rt SR ANEUE
REELH B R—FRE -
W KBS H IR T SR H T
BAWIERIE T Si0,. AlLO;
A Fe:0s E@@E{{i‘é%[m#ﬁ[, G B 5 XRS5 IEE AR CA) Y6, $E3CHEk[L7], AL By C. D. E il F A% IEIEHT
AR HIYRRSETIE . B g st et b 5206 700 PR L7 575 R, BG5S 1.
EHESAER, BEhbig. B K5 BTG4 & Si0,-AlLOs-Fe,05 = R (i EHE CHR[19]D)
BAVE AR Fig. 5. Ternary diagram of SiO,-Al,05-Fe,0; for samples in

) _ the Danping bauxite.
22 WETE Ping
2.2.1 w4 BAwt 4 &%k (Li. Be. Rb. Cs. Sr. Ba)

BYR T S 5 RIXFIUERRR Be SEMANFEI, HATRKWAFREN S =R, @ w(Li)
ly 24.0x10°~770x10°. w(Ba)# 10.5x10°~136x10°. #ttZ T, Sihj /) Be. Rb. Cs. Srfil Ba &
s E TR AEMETY, R—FRE A1 Be. Rb. Cs fil Ba T &2IHRAL, BRAXE 0 E
Bt AR xR B ARG sE, COREETH . 2R Li & ER RS LR nRHEZER, Sihj
M2 w(Li)iy 61.1x10°, T4 A Th i ZE 356x10°~540x10°, FUas HulR AT fikes Lo 5 & 548
AT, w(Li)5 A 510x10° A1 770x10°, AR —2k oR4A LT IRRE R 24.0x10°, BORARX AL
TR R Li ALERD B B s 4. 5oah P (81 6), X a1 H AR R — kR 5
Gb, HARER LA () HEEESE L, HEER5 CLlfEahwEl, FED 78 19.78~42.78 Z i,
HoAmi s @A &R o R B AR T hi v E, SEABEFT 0.1~1 2.

222 itEABATE (Sc. V. Cr. Co. Ni. Cu. Zn)

B W(SC) N 1.40x10°~35.6x10°, A HLRES 7 4 w(Sc) B, 4 35.6x10°, HAER
$M 5.00; VI Cr & B ARG AR 84S, 1 w(V)TE 157x10°~347x10° 2 Ji]; Co. Ni. Cu #l Zn &



5 4/5 ] ZEig s, s B AL EIHR LN RS A R A TR B A 433

BV AR, 1 w(Ni)FI w(Cu)43 54 2.40x10°~102x10° il 1.30x10°~106x10°. S;hj Hrix KT
RORLANESZ BN ETEREON BB EMIT, BV, Crodhc RN ERm TS5 2 as8rE
WA RBEOEE LA RIS, 8L MV A Cr /M5 Ta LA, WEEUTRS EEHE
FEAMML. R 6 hA I, S ERPHIV A Cr @IS Tuhiwfl, EEAKEFT 1~3 201,
Hid g e R TR, BEONERE, bRty ) FRSEMAMET i, S8R5
KH#B/NT 05,

FEETTRE (£ 10°) 3 E3CH[20]: Li18. Be2.4. Rb78. Cs3.4. Sr333. Ba584. Sc16. V 98. Cr126. Co24. Ni56. Cu25. Zn65.
As1.7. Sb0.3. Pb14.8. W1, Sn23. Bi0.085. Mo1.1. Zr203. Hf49. Nb19. Tal.l. Th85. U1l.7. Ag0.07. Gal5. Gel4. CdO0.1.
T10.52, In0.05. La30. Ce60. Pr6.7. Nd27. Sm5.3. Eul.3. Gd4. Th0.65. Dy3.8. H00.8. Er2.1. Tm0.3. Yb2. Lu0.35. Y24

K6 BImt &6 R iR f AR ]

Fig. 6. Clarke value-normalized trace elements in ore-bearing rock series from the Danping bauxite deposit.

2.2.3 ##L% (As. Sb. Pb. W. Sn. Bi. Mo)

Br WAk, KX 5 RXEICRMGREMENEE, 7€ 1 MERTN, 11 wAs). wPb)Fl w(Bi)
435914 8.5%x10°~38.9x107°, 30.7x10°~98.6x10° H1 0.730x10°~1.10x10°; W &A% 1k 7t FI 1R K, w(W)
£ 10.0x10°~266x10° 2 [i], FasHuR AN Fopk — 2 A ARE8 L5743 5l ik 185x10° Al 266x10°. S;hj H
As. Sb fl Pb ERIEEH A RPN ICER & EANEEZ K, Sn. Bi fil Mo & &R &0 & RN IG
2O, WHERBHERTEVERSE. 6 BR, S1aRXFILRTRER Mo 24N ER TR
Brwfs, E% A% W N 10~266. Bi N 8.59~12.94. Sb N 1.87~8.67. Pb iy 2.07~6.66. Sn N 3.91~
6.52. Mo B k5T hi i EAiE, MO ER LA EERHN 4.82 24, HAhfE 0.45~1.55 Z [,

22.4 WA A BAE (Zr. HE. Nb. Ta. Th. U)

KX EW EHFR Zr SRATEREMAE KR, wEZnfE 390x10°~1050x10° 2 i]; HAbtH &8k
FIREXTEL /N, 1 w(ND)FI w(Th) 435119 32.7x10°~74.7x10° fi1 35.2x10°~68.5x10°. S;hj XKt E 1
SEMRTEVER (XD, XAt HIXE TR MR AN AES), IR T8 A SR8 W2
AR AR SR AR X RN G B T BoR, Sihj ISR S R Zr 5 HEL Nb 5 Ta 3%
HARGFMEERR, BoRAXE T BRI REH#E & o R BAMUREsE. 6+, &
W ARPRFE ORGSR ST bl SERE 1.72 £ 8.06 A5, HAMALIT Sihj 148124 iz
B Sihj MIBCESCRE LA, TR — R LR SRR T, B E R B R R A I .
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Fig. 7. Diagrams of Nb vs Ta and Zr vs Hf for ore-bearing rock series from the Danping bauxite deposit.

225 wEBFHHEETE (Ag. Ga. Ge. Cd. TI. In)

XS0 5 AR AR WA RMK, KoMK TR, REHOSEHEAE N 0.090x10°, &
F Sihj o w(Ag) 0.030x10°, W&mFondionl, EHERKN 1.29 (K 6). FH H R/ Cd. T4 A
BB e RSB TEREN, 1 w(Ga) Ay 39.3x10°~78.9x10°, w(In) Ay 0.160x10°~0.260x10°®; w(Cd)
A w(THAS Ak 5 B R, 43 BI7E 0.270x107°~2.95x10° A1 0.070x10°~0.380x10° 2 []. 5 S;hj H* (IR HL
GIEIUEAMLL, U A RPN Ga. Cd M In X g R, Ge Al THAEX UK. Srahi s (it (& 6),
Ga. Cd fl In HEE4%, EHE£AKN 5N 2.62~5.26. 2.70~30.0 f1 3.20~5.20, Ge I Tl B E T4,
BHE ALK 5N 0.06~0.11 1 0.13~0.73.

226 #+tL#& (La. Ce. Pr. Nd. Sm. Eu. Gd. Th. Dy. Ho. Er. Tm. Yb. Lu. Y)

RS AR R (REE) AR & BT, 3 wEREE) (8§ Y; FIR)DFE 58.3x10°~
363x10° 2 [A], W(ZLREE)H W(SHREE)( N 3E Y )73 5l 4 20.8x10°~289x10° 1 12.2x10 °~36.3x10°°,
SLREE/SHREE 4 0.83~7.97; &H A RKEMIAE L4 (Ffh LD-7) REE & E N 363x10°,
SLREE/THREE £ AN 7.97, 481472 T & BCHHURE 15 (BE 5 LD-6)REE & MG -l 122x10°°,
YLREE/ZHREE t K~ 4.87. #tbZ2 R, Sihj 4 REE & ®HES TS0 A &, H WEREE). W(ELREE)
A W(ZHREE) 73 7]}y 556x10°, 456x10° i1 38.7x10°, TLREE/SHREE A 11.78.”

i A (KB 6), & E /N HREE BSE EE, EEAR/NETT 1~3 2. KHE 1S
1) LREE B¢ & T ridimifl. BERIET T 1~2 2, § 2 FHMEEICRE A 5w hi @M. &
£ RZHON 0.77~1.01; TEHHEE LA (Fef LD-3) fig 2. B3R — 24k (B LD-5) F1E
itk (Ff 5 LD-6) 147 LREE BB, EHEA2HEH T 0.1~0.3 Z[H.

7E REE Be i (K1 8), Sihj. &1 A RIS TA (LD-7) AR 472 T r s suk
43 (LD-6) NAHA) LREE & 5% | (La/Yb)y 7 3.87~14.76 2 |f], LREE %35 W] & . (La/Sm)y A 3.54~
7.13, HREE #iX} £ 5E « (Gd/Yb)y N 0.82~1.43, 55 Eu 1 5% « 8Eu A 0.64~0.66, JE #4124 (LD-7)
HILHE Ce FH. 0Ce N 222, S A RNBIE A CFEf LD-3) FEELH Ed . i tk—
FAR (B LD-5) FIESR (FEf LD-6) A A4 HREE &AL, (La/Yb)y 7E 0.52~1.15 2
], LREE 703 AHE. (La/Sm)y A 1.93~2.33, HREE thAIxffa5E. (Gd/Yb)y N 0.37~0.57, 5§ Eu
R SBu N 0.61~0.64, T AR—PAMRH A (FEdh LD-5) HILEHE Ce 4. 8Ce 7 4.04.
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3 Wit
3.1 PRAETTRMI KA

BP0 R A A1) 47 FhoT
ZzWuhinwl, BEENATHN. ¥
S R R R LR EE ST A R
RINEE, W LA+ WL L.
Bi. Th fil Cr, E&MRRE LA I W, Li.
Hf. Bi. Cd. Sn. Ta. Th#lCr, +iR—2F
R H K WL Cdy Pb. Sn. Th. U,
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Fig. 9. Comparison of variation trends of major elements and associated elements in samples from the profile.
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Fig. 10. Trace elements correlation and Pearson correlation value r according to ore bearing bed.
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