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Abstract: Taking the ore in the periphery of the Taiping bauxite mining area in Pingguo County of Guangxi as the
research object, the authors systematically studied the chemical composition, mineral composition and mineral dis-
tribution characteristics of the ore by means of chemical analysis, X-ray powder diffraction, optical microscopic i-
dentification and X-ray energy spectrum analysis. The results show that the bauxite in the periphery of the Taiping
mining area belongs to diaspore type bauxite with high iron content, with Al,0, 53.06% and A/S ratio 10. 74,
which is suitable for Bayer process recovery; Fe,0;, TiO,, Ga and Nb in the associated components have achieved
comprehensive recycling indices. The target element Al for ore smelting and recovery is mainly in the form of dia-
spore and gibbsite, whose phase proportions are 85.9% and 6.73%, respectively. The complex structure of the
ore, the size of the mineral dissemination , the uneven distribution of Fe, Si and other elements in the ore have cer-
tain effects on the selection and recovery of Al element.
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Fig. 1 Morphological characteristics of major minerals
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Ln—H#8A™ s Chs— = /K441 : Kin—mI&F ;s Hdg—7/KEHERIT™: Gt—4Hb™; Hem— 7R Ant—805KH"

a—oolitic particles composed of diaspore and limonite( — ) ; b—occurrence of vertical vein wall of euhedral diaspore( + ); c—plate-shaped diaspore

(SEM); d—reticulated diaspore( SEM); e—gibbsite and diaspore on lamellar kaolinite ( SEM) ; f—vein-like gibbsite( + ); g—goethite with multi-
ple modes of occurrence( SEM) ; h—compound oolitic, oolitic consisting of limonite, diaspore and hemaite( + ) ; i—anatase associated with hydrogo-
ethite( SEM) ; j—anatase attached to kaolinite surface( SEM); Dsp—diaspore; Lm—limonite; Gbs—gibbsite; Kln—kaolinite; Hdg—hydrogoethite;

Gt—goethite; Hem—hematite; Ant—anatase
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Table 1 Analyses of elemental mass percent content by

X-ray energy dispersive spectroscopy for major minerals

R A 0 Al Si Ti Fe BE

54.95 40.51 1.05 2.20 1.29 100
51.14  47.66 - 0.24  0.96 100
53.07 46.93 - - - 100
52.85 47.15 - - — 100
52.08 47.92 - - - 100
—/KBEEEA 52.80  46.67 - - 0.53 100
50.03 47.95 0.30 1.13  0.59 100
51.20 42.13 0.77 4.91  0.99 100
47.87 45.95 0.68 4.82  0.68 100
49.71 47.63 0.56 0.89  1.20 100
51.91 45.83 0.34 0.72  1.20 100
59.12 34.56 1.66 3.96  1.45 101
- 56.60 36.72 2.44 279  0.48 99
kA 69.44 29.52 0.27 0.28 0.92 100
63.70 32.59 0.41 2.37 2.16 101
36.00 - 0.82 1.8 61.30 100
34.90 1.91  1.03 2.23  60.00 100
38.40 1.27 0.70  0.36 59.20 100
38.20 1.05 0.67 0.33 59.70 100
37.80 2.33  2.23  0.49 57.20 100
el 37.90 1.00  0.60 - 60.50 100
37.30 0.97 0.70 0.35 60.70 100
37.70  1.02  0.65 0.38 60.30 100
37.60 1.32  1.01 - 60.10 100
36.20 1.14 1.04 1.80 59.80 100
30.16  2.40  0.80 - 66.64 100
AREEFT 29.56  3.02  1.17  0.54 65.70 100
27.60 1.77 0.33 1.54 68.76 100
57.05 19.90 20.89 1.54 0.6l 100
WIEA  57.92  19.48  22.60 - - 100
53.27 21.50 24.98 0.24 - 100
51.45 1.77  0.18 40.40 6.21 100
Bigkw™  59.06 1.62  0.71 38.08 0.53 100
55.00 1.73  0.39 38.88  4.90 101

R A B — 7K A58 5 A i (1 41 P J2 i A 7= H o T
B K& X HE&aiEamBR TR RE S BA:
053.27% ~57.92% (°F-34) 56.08% ) Al 19.48% ~
21.5% (SF¥ 20.29% )Si 20. 89%~24. 98% (1
22.82%)

WA WA 20T, EE BT &K
EHERT R, /0B R R Y28 R . DA RDIR
Ak 3, AT WLAR AR EF R B BB & PRI ERS
ZRE, AR R B SR b £ (B 1g.1h) s kiR
0.01 ~0.10 m. HFMHE K X H Lo R c
EREDHCHN:034.9% ~38.4% (F1437.2% ) .Fe
57.2% ~61.3% (°F3] 59.88% ) »

IRERE . ARTERDIR, EEEFRARH, 5
WERH I A S ) 20 R — 7K AR 48 0 i kL 1) A1 P
ZECE 1h); fR B ZeR FIPUR = s kL Az 0. 01 ~
0.10 mm. X H&peik R cRRE D HN:
027.6% ~30.16% (“F3J 29. 11% ) .Fe 65. 7% ~
68.76% (*V-3]67.03% )

BLEKH™ . Ti 79 A MBS ELE: —f
72 DL AR B LRIR AN Y) 1) T A AE T — 7K B4R
AZKEAVBRRENY REAET T 5 —
P AMSIH W) B =, SSRREA D D)4
A B R RDIRAS I T HART L B 1i1j) . X
WL ST TR T E R E R 0 51.45% ~
59.06% ( F-3J 55.17% ) \Ti 38. 08% ~ 40. 40% ( *F
¥139.12%).

4 Al PAERC 70 Ko ma Fe R T2

4.1 Al EHF ARHTEER S

AL AT AR BFs R, 20 A Al BL—oK
A =KEA R A SMSIT YR R E,
ABNEE IKEH R R R L B
Yz d . XNy-ATEET YT AL, HATEL /it
HOEERD, 5 RER—/KEHAM ALO, Bl A
85.90% , W A Al [ £ H A4, =/KEA
K 6.73% , FIEAINA 7.36% -

F2 ALO, EEET YT FEHES %
Table 2 Equilibrium partition of Al, O, in major minerals
FwEH  HXAR  ALO, AR Alag-j; o
—KIEEA 53.95 80.71 43.54 85.90
=XKEH 5.83 58.56 3.41 6.73
HIR A 8.25 45.22 3.73 7.36
4.2 Al QNI ZTNERZSH

FER A6 [OE 72 A 3R AR AR JT F I A A
BB AR B R A R AR A DR 2R x B TR
REEIEK . AR XA B4R 07 [
TEVYFHNREEZGFEUTILTE: © ARG
R ARIGHME B0 4 ALS R
R, FE0 A (Bl o 72 v N B A, URAED A 1
A/S>6 ~T, G HBERIEEMNER. @ A
[ 3 AR 9 — 2K B8 45 A R kA R BE A T 4
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P L R B A et P U 2 o TR A BOE T
HUBRAE A J5 V5 A AT 70 25 AL Fe, 5 AR SR 47
Fe.Si i) & EEAZMLHEAT HEA™, LU G Fe % 0L o
P AT AR AR S BUBR T SR DI AL S
WIS 0 it % R O3 1, e SR A RCR . B
B AT S W S YT, AT RE P AR e BL S, it
15 W R e (K TCRE PR AT &, 07 X A0 [ 4
TG TR 0 B A B A e

5 e

SPRAT DX S B KT ORI A LT
B A R AR LA ) 4L 3 Sk AL O, i
— KB AT, RS AE AEY R A AT E 2 e I
IRES T0 A A AL A R — KR A I A B4R
W ZRIE AT RACA IS4, AN B = KR R e
CERKAE, 2008; RAERAE, 2014) M L0 A
HORTRE7/EE R AT R/ K SV SN (€ SV S i Y TN
TS AT R il S e A TR BT 4 (B
8, 2015 s KSPAR T DX HERRALER 07 (0 4 41 R
D)5 6 1Y b X f FE BH BT R80T BT W 4 T A
B0, W AL A LA — KR A O 2, TR I AT L =K 4R
AT BRI A B ALY OB R B
)R B e A R R D B R D CRIE,
1997; HIEMREE, 2011, Z45EK4E, 2012) . fifi 4k
AR AR DO RS 0 IR 4k 2R ) R 56 4 0 R Bk
FEAEHE B RS 0 v CE 5 %%, 2004; (% 2% B 4%,
2014 ) 5 = 7KES A ) g — /KB R A 28 K AR AE T s
A 00 )2 A R B A L 99 OV, H T AL R4 A
JE.Si0, AR I AT H T s B A RUAK 340l ) 4 28
Fe [F1)00 5L 70 B0 25 A0 & 48, T8 Bk M & L)
CREEEESE, 1997 X =5, 2004a) .

DAL, AN TR 40 44 T S e R A DR 11 XA 34 ey
T BE (1) 2 5 A SCHE I RSP DX A0 [ MEAR AR 48
T8 57 AL S e 6 iR S RT B R 28 OK T S A G
X o FEVHER BT PR M R AR PO AR - R AE KUK ik
JEERT, AL O, H,0 3 25 £, SiFe Ti 54170 &
9y TG RHERRI — K BB A7 A R s A0 b R 7K
AP Sio, ' kS & pH (S 2 MR MERT,
— KRB ER AT AR S = KR IR T aA kAR R AL, I
BT HER Y =k G E SR, 19975 X =
155, 2004b) .

g5 L RTIA, KT8 XA AR A S R T HE
R 0 A B A A R P44, WIAE A Z X )
G RFAE TR R 78, D BE — 20 B AR P ME R AR -4
(™ IR SRR ) O B 4 e 2 2% 5 55— 7 T, P
DX A FRIAR L0 A R TR AR B i S OR T U
A G DX, B R U A AR R, A A R
1 HARICE AL IE M BRE R T2 5 BIF R X
MR 41 A A, 38 0& H T FF B k. e R R
260°C 5 HISHTE] 4 50 mins £ K FH & 6% 451 4l B
WO PR E R 240 o/ L II4AE T FEHERT P4
DX AL B AT R AFDO ¥ H R AT IR 97 32% (S VL5
&, 2017) 0 DRI, PR XA BT A ] R A
X AT R 7 R A R 0 W R T R X

6 it

CD J7PE PR IX AR FELS 4 0 A (R )
HFsoGE A Al, ALO, %4 53.06% , A/S {HA
10.74, Fe,0, &1 23.83% , J& T gk i) — /K i 45
RURR 10 A, 38 R D E 2 FE

(2) §Ah FE YR KBS A R
B ENERAT LR, A HKEN R, DR AR =K
BRI A BT, TR A O B A B AR
WA S KRG B k. 45k LAl B RDIR 4 32,
TERLR AL TR E A1 BT R ks G
A DL AR R V08 R o T A A5 2R Rl s
I AU PR SRR RO BICR KA = 04
F K 3 T 43 Ry AR L 22 ALAR S Btk ARk ke
FIEERTY,

(3) B A AL B B AR 4 2 — /K 55 A
KB, A AL O, HEE N 85.9% 6. 73% « 5%
Wi AL RIS 20 02 KR 20k E H )
IKBEER AT T 1) JURE A0 /), RE A% 35 [ 0. 001 ~ 0. 010
mm, HH 5826 T4 )R 2 S v U A B0 Hk AT A
By, BOMET L BBk 77 2 58 A B 4y B AN AR )
WA ALSE & AR, TR 1 Fe.Si 5
AR A TGN AT Tl W/ R A, TR
TR SBURT S Wy PR I ) D i AL, IR

Bt AAFRNOTI LI S H L9k
Ji N TAZ VT % T 6 KA 5 8, Ao e R Rt
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