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Abstract: The bauxites commonly contain some kinds of associated important strategic mineral resources, such as rare
earth elements, with the huge potential economic value. In this paper, chemical phase analysis has been undertaken for step
by step separating four phases including water-soluble phase, ionic phase, colloidal sedimentary phase and mineral phase,
as well as carbonates, organic matters, iron minerals, quartz and silicates in bauxite samples in order to study the
occurrence state of rare earth elements in bauxite deposits in the Wuchuan—Zheng'an— Daozhen area, northern Guizhou.
The results show that the rare earth elements in the bauxite deposits occurred mainly in the mineral phase and ionic phase,
and rarely in the water-soluble phase and colloidal sedimentary phase. Rare earth elements in the mineral phase mainly
occurred in silicate minerals. Combining with the mineral components characteristics of bauxites in this area, it is believed
that clay minerals are main carriers of rare earth elements which occurred mainly in form of isomorphism in clay minerals
(such as kaolinite and chlorite), and partly occurred in form of dispersed adsorption in aluminum minerals (such as
diaspore, boehmite, gibbsite, etc.) and clay minerals.
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Mt (REE) BEUE Pt Mok BAN R A B0, HAE Tk, Rl ERTMER 25 masT
12 P ELAECLEAR, A el o B SR A P R AR v AR R A A R AR
AFRE A, SRR BE B IR TR R T sa g S AR 11, 3 T FREH £ BRI
Bok, AT LRIERLZ B . R, REE B 1EH SSE(HE) 4D REE BIZRG R 51 AR
(1) 3 ST IR I O TR LRI SR, ARV 2AR LR IR /ER REE HAEH
%, A FERERER] TR EYRKIL A AL, ] W AR D TE AR M L BRI B R
BT A IO R B R LR 5] SRR R EEAL

BN —IEZ—EH (F5—IE—IE) XLy s, 8 h—imm iy sy i i 2
HRRE Ty o ZIXGR A — it 47 MR EX 2 —, R TR H AN AL —. T
EAZIXAHAR PRI 1 ORAT I A ELREE R A PR DL ORI . BT BL) B, vbaL S ARl skBe
PURCHT AR —58 5 8 N RBREATIK, 1RACTHERMER 740, Bon T ERKBIE. 5—I1E—
EEREH S0 H R REE W12 B4, FRARIL AR AR OB BB L B Fir s, X ek
BLLE SRS B0 LA BCRRAL ™ S IS 02, e A% 7 AT TR B A A A PR IR KT 77
SR, AR R LT R AT AR RS, AP R R B AR s s TR, T IRE
BEE . B ROR AT, ez SRR IS B BOE SHE, IR BRI T XA R R TR
AR TR

i 2 TG RIBAFPIRE W TR H LR A A TR S8, SOz X0 L R AR IR 0 B 2
WEEYIR 7 T R T8 (B E YD) TR0 b (R 3 o MV A E A 22 e, M T B BV A
W75k, A ERE S I e R ES ) (B E) AR A& . AR L 55—
e A AR PERE S BEAT A AR A, S8 I o R S AR A A W A 205 T BE AT 1K
T 2 M - U R IR A S SRAE™ ), DU 2 XM s R OCE W AR, JF v Ja 2R - o R BE
LR AR SR AT -

1 5T
1.1 FEICRST

ASCHETCR 4 PHER A REEL (1%, 2%, 3%, 4) MR TEMILSS B 0 X oo 2 s 10
S RIERR . FEAMES NATRIE R ALTE, WA 2 cmx2 cm AAWESE, M~ 200 H LR A LA
FAEE T, B AT R SR, Wb gC 3R o T AE T R B L ER A S BI FU BT PR M BR A A [ K
5 S 3 58 Y. SR FH A E Finnigan MAT A & ELEMENT 2 /5543 3% eRURGRE 2 45 B T4 F 1543 ( ICP-MS)
Mg, AHrwzENT 10%.

12 WA RBAAES IR TE

KB FERE S A KRR BT A IRASTURRRIE PIM] 4 MIZZER S E, HoamP2rik
Wrp:

1) JK¥EAE HFRIUN 5 g PR E S TR, §E 2h, dIERIY), #IEREZIR, [ A,

2) BFM K LR IEMONEZ A, I 200 mL 3R ELF) 30 g/L (NH,),SO, FHZ/K A pH 14,
TESRAME THR Lh, 38, JiT 10 g/L (NH) SO, RS HEAE 1~2 0, Veikidi 2~3 1k, 1384 B.

3) JRAAE K B RFR T 50 mL 0.5 mol/L NH,OH-HCI A1 2.0 mol/L HCI i PR, |2
2R, Ik, 1FIEW C.

4) A K PP B BRI A BONE S R R, 7E 800 °CRERE 1 h, AEIEBNHEM A, A
10 mL 32 HUR Ho0.-HCI, TEFR/KHHIREL 1 h, I8, FIHG SRR 7 ANE BRI A TR B 40K, 13I8 D.

5) ICP-MS i€ LIk & IR ITSIER (A~D) it R L&,
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1.3 WL RBTT WMRS T TIE

MRAETT AT FCRR, R R Lo R M ABRIR E 5. AHL . B K. A3, REREKE
Hoy s, B ITEI R

1) BRERERIS FREL 5 g FE LRI G F, InZE4E/K 100~200 mL {2 24~48 h, A J5 N E 6%
PN les, WP s), #8050 A, BRI, 378008, BT N RIEE M IR
FERh 3% iR, RAEHR, EEMIEREAEESM, BIBHA.

2) BHUR LD IR AR SN 23K G 7E 40 °CKIBH B, il 30% 47K 40 mL,
IR H SN 8 TS JE RSB I K 40 mL, Wit R UK, SRR IFE A JE I 100~200 mL ZETRIK,
BRI K, FEEIH FEHE, 15087 B,

3) G K FREI AR O N 50 mL ZEWK, WA KIE 20 min. E RN
40 mL & WPARFRENTA W, 7 40~50 °CHIZK iR 5 min J5 203, BUH BIEER. ARIGERE
AN 0.05%0) 58 50 mL Fit b, /B ORI 40~50 °C/KH 3 min, FEOHE, REHX,
e @A/ Bk, 19980 C.

4) AT KGIKREE 3% NaOH A FAPIRFIRME M H, A5 NaOH RNAERATEMESR, g
JEW D

5) RERRERIR 7E E BT IR RE S PN 25 mL HsPO,, FHIEIRINHES E{-FF 250 °CHI%1F
T 12 min, BURAEFE—EEES, M 100 mL15 o/L AR . 10 mL SBER, fidkiys), digssuE
W E.

6) ICP-MS & FiR & LIRATSIER (A~E) it iR o=,

2 #iR51HE
2.1 FEME YA R L IuRIRME

bR AR R B, IRAE O BB S, WY ETBREEAR (B D, ST RS,
ARAEAT A X AL AT FARET 230 b 4 P2, B AR R A T T B KR
AMEWAT, FINEE DB M =K. AT Y EEA A BRAMER G, EaE
Esxe M iS4, BRI E BN APERRTNIRERET, e S A ESke e A . EETY TR
NBUERE™, IRERINEA . WA MEL A, DRABRET MBS AN ea. it & f
MSERIETY, Wad. KA. ANAIAES.

JFUERE R LU R S RINE 1 TR, BIUE LR PR L e R BT 1000x10° LA B, TR
LU EAAMO TR AT, DR Lok, THER TR AR,

R
~
’\ T
R X
b5

BI1 AR G R i R
Fig. 1. Micrographs of samples under polarizing microscope.
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1 ERSHPRLITREE (We/10®)

Table 1. Contents of rare earth elements in samples

R Y La Ce Pr Nd Sm Eu Gd Tbh Dy Ho Er Tm Yb Lu ZXLREE XHREE ZXREE
1 537 465 9204 532 1917 331 48 228 29 141 29 84 15 112 17 1691 96.4 1787.3
2" 618 4024 5562 488 1827 355 61 245 35 17 34 95 13 96 14 12562 107.5 1363.8
3* 118 233 460 66.6 291 49 54 313 44 207 4 117 14 9 13 11363 170.5 1306.9
4" 923 262 510 477 154 268 48 24 36 206 42 133 2 141 21 10293 152.2 1181.6

2.2 ML RS SIS R

T WRIRAF AR 1B o B A5 B A Wk 2. 78 4 PRRES R, B Y0AE RS A0 A TR # T B AR 4R
& e A A R R R AR th 7E 800x10°~900x107° 2 [A], 1M B T AHH 1 s B 4L th 7E 308x10°~678
X10° 2 8]0 AKVAARRS AR S UM PR - B RAR D, KIS AIRS B RN 8.91x10°~12.40X 10°, i
BUTRMR LB R ZEA K, BEEDE 12.74x10°~14.49 X 10° 2 i,

* 2 BBERFHEFBLITRRMEE ( w/10°)

Table 2. Total amounts of rare earth elements in different phases of samples

PS5 Wt RE KA A =FAH B Je#4H C TPk D
1# 1787.3 12.40 678.54 13.44 999.95
o* 1363.8 9.42 351.10 12.74 885.51
3" 1306.9 8.91 308.47 14.49 849.24
4* 1181.6 9.36 347.94 13.37 804.07
23 WL EBRTET VMRS TSR

T BB RSB o B 15 I BEE Wk 3. /E A VORI RE S R 086 00 R 32 BAFE T80 WA RE R
b B RN 54.62x10°~378.42x10°°, kRS £h PR TRl 727.83%10°~1201.07x10°°,
FA R ITCEARIEANLR, AL, BT . YR P+ R )y 53.87x10°~121.25x10°,
FYEd s LA 0.76x10°~15.86%10°, FRiGEh % L8N 2.61x10°~15.78x10°.

#3 HRERETYMEPRBLETENBE (W/10°)

Table 3. Total amounts of rare earth elements in different mineral species of samples

HRS it i K A HHUR B BWR C FYED K E
1 1787.3 15.78 100.04 320.07 15.24 1201.07
2 1363.8 5.53 78.52 328.76 417 803.31
3 1306.9 2.61 121.25 378.42 15.86 727.83
4 1181.6 9.25 53.87 54.62 0.76 1059.04
2.4 T

ot P AE T BN 8 4 Fir: 1D KA —— LUK &7 1 88 7 BRI K & 75 8 7 B ke K e 42
B SOE ARG PR B I B M 1 2) BT A —— LUK A B T EOR B K G BB R 7R 04
ML 3D RSB —— AN S S E AR TR ) E S SR S e &
BT A0 4 B I —— LS A ST G N A, 20 I B IR T A BT S
H R L

IRIEFE L C R AT A T a5 1 (B 20 A3, JKIEAR 7E 0.7% 4 47, & FAHM 115 17%~35%,
W YA 9 53%~68%, RRASTIAUM HAE 0.7%~1.1%36 Bl . M6 45 v LUE s e & T3
AFAE B AR A ARRR L, KIS ARG LRGSR ARG LR BB . AAh, WL IaR= WA )
FhRMTEE R (K 3) B, RIS bRt b 0.2%~0.9%, fidedfit A 0.06%~1.2%, 24
st 4.6%~29%, FERGERE TR HAE 51%~90% EE Y, AR ER N 5%~9%, BB+
TCRFEE TR PH .
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Fig. 2. Partition diagram for rare earth elements in different phases of sample.

K3 i inRiR oo KB E

Fig. 3. Distribution diagram for rare earth elements in different mineral types of sample.

WHFR S RE, Mt u R DI WA A AR R O 3, H R A TR R
o, SR BB YRy, BATA YRR Lo R EEM ST YRR L. L
TOE EEMRATIRE R DR A S A ER 0 (s A, SRA55) b, Ho B ECR
BUEYY) n—KEA . BOKEA . ZARA5E) DK R I Mo teAh, B S B
BT FE R, W oo s RE T R/ S He s oAk B, T LREE I 742 KT HREE 1Y,
A AN LREE A% T HREE 55 MR A Aokl L™ i B, X T e 40 - a™ s o S i 1
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3 4w

1 BIb%—IE—EHE T A oK A A I AR ES A e S, T B 4
53%~68%H1 17%~35% 8], /D& NKE (£90.7%) FRAVIFAE (0.7%~1.1%).

2) WM R 0 R EEE R YR (51%~90%), HUKCNET Y (4.6%~29%) Fif
WU (5%~9%), BERERA AA S BT & thgl e 1%, 20518 0.2%~0.9%F1 0.06%~1.2%.

3) M=, GEA XL I EZT S, A SO AR LIt FEZ AR P2 K
Ty, BAbS—IE—EE L R LR EENIRAAIRES & R A SO A7 TR L) (s
A, ZRRAS F, HIREESECREWET Y (n—/KEEA. PoKEA. /KBRS DL
AP TR B
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