L B R
GEOLOGY IN CHINA

939 B 5 M
2012 4F 10 H

Vol.39,No.5
Oct., 2012

— KRB E R B R T R R T 5
—— B XA A7 G A Bl

B AR H

(T M B By 106 W KA S0 1 3L 563000)

RE T R - iR | 7E LUE Y STk R 2 55 Je A7 35 AR BR AR BLAh Bk B 5 AT RE AR AR SCAY 48 T 3 Al
NAR LT R — K4S A 8 = 20 £ 0 AR IE | REE T & ALO, 53.61% ,A/S 7.63 ,Fe,05 21.96% 1 XCK5 Al
ALO:51.71%, A/S 7.16, Fe,O, 24.89%1 XCK4 w8k 107k | S FF /R B3 | XCK5 58] T 48 X 1 H % 83.98%
FAR R L 96.65%, L FBAE ) 57.9 kg(NaOH)/t(ALO;) ; XCK4 15 3 1 48 %] 5 R 80.02% , X5 i % 93.01%, 1
2EGEAE N 34.9 kg(NaOH)/t(ALO;) ; HLR JE TR AR R AF Al 00 45 58 T 44 1 20 A o SE alEA 7 38 AR B Ak o 4

BROPE R A BRI T8, i e f R AT AR S SR T — A iR AR

% 8 W, —KESA SRS FERIEE S
FESHES . P618.45 XEREBD A

1 5 5

BARER 0T R A8 Fe,0,>15% M40 £ A0 L
TR R, M A #5 R R 4576 A 7 54040, a0
Fe,O5 & it =, Be g i 22 7= A K WA | 5 SOk
A VB PR RIME 5 b AR U] OB AN Al K | [ A HE L
B, TR Fe,05 B HETE 7%~10%8 WG H.
I FHFE IR B2 7 S AL SR B, — & A/S 23K B AH I 1Y
FOAE (7 VA B, R 2K Fe,0, 8 /N T 15%,
Fe,O, 27 52 A3, 00 25 40 57 A4 38 in AR 8 2 | i T A
Te O B 15 AR V8 5 B S R AL B 2 | i LR TR TR
PERE 2, B 45 FE I KT S BORA G n - Bk, %
2R W N FHBIESY | 22 R S A0 Bk sl in ko 8
JRERE R,

P AH B o | b s AR A R 15
et 229, W A REH HFF Rk B4 = Ak
B R RBNZRT A AT E  FE IR Z 4 E 1
WEFE T, = KSR A B B AR i 2 R R4 i e

Wi B E.2012—-02—21; B E H#1.2012-04-16

XEHS.1000-3657(2012)05-1387—10

I D — T 1 1) T SR R R Bk AT B Bk
Ja R AR | b R BF ST N DL K W] T B4R
TR O a0 D % b8 — B T2 O S A M A LR R
Ji 4 Je R MR RGN 7 ol — T v | P PR R
VR R R R R AR, H 22 FL I BRI
BAHISE H 98 B T O R 9 e 2 o — 2 AR B 1 5
BB o3 SRR 5 3 B E LUR BT R R
IR AR B RR 50 AR AL ™ i R 2 S A DT s, T
— 7K B B A R v kR A SR G 3R R R 1 —
BRI S 5 B i ik A T2k E AT 48 Bk B e A
BRIk AR RE R B R R R | R B R LRS
AU B B A B0 A T 5 Bl 39 TR 4
PO IR FEAS T T EE N T — K B AR B kA
WL I OT ST, ATRE R TR &S
VeRAR L 2 A%  AE B R G T I Ja Zeh s b &
HOH AR 09 SR EE > AR SR 5 M SUIACA
— KR AR A B R A B A B0 TR A AT P 2
R B R LR i ORI B S A

EB I AW 53,1956 4R 4 i G0 ARV, < 30 DA [ (A4 7 By 2 37 400 0100 3 5 A4 31 1A% s E—mail : Iyc106@163.com.,
@FE M PNAE TR 15 A2 w7 ek T A R b R AT, 2011.04.18.



1388 h =

Hi J 2012 4F

J7ARHE I TR RE R T 2B YR B0 26
747 BT R A S — 28 i i A

2 WA PRERIE

SN SN 07 R 2 — A DL — KR 4R
AR E, RSB A E Fe,0O; 15.01% ~ 37.85%
Y B Fe0,19.88% W A1 FIk 1 100 T ¢, 5 A
YEUR R 74% 0 DURUR B R A T RO,

21 HALHMIE

WK N 7 32 B 25 H A e S 4 A | ot 25 44
T rbaS AU dh 45 M AR A PR CE
22 #AER
231 BAKRER

WA HRER EEARERE LT, & 75%~
85% ; H W G AR AG £ 87, 5 10%~20% ; B IR 4R
5 NT 5%,

232 5 & T EA

WIRN A Tl 2R BVA . m AR B, DI &
IR B (9 74% ; IR ARAR AL | 9% 5o o 7 PR B 2 11
26% ; e B e B B AR = B 2, IR A TR AR AL T

R L K R B B B R
23 TR MAS

L2 B O — KBS A O R
BV 7/ I LDV St N e EANE S DR

3 WAL R AR

Moo anEZAeEH 58 ALO,,SIO,,
Fe,O5; HK A TiO,, TS, LOL; FEAEAT 250 7= Ga %5,

ALO,: EEMRAF T — KB A b o R £,
KR T YT, Si0,: EBERGF TR/ 5
W A7 55K LI Fe,O,: EEMAAAE AR W8k
Wz HgORatefr KEMERT ZE80 EHkeT
WERRT MO b % 439 LT TG g &
FARACHET S IR 2, Ga B — R 0.01% 4
i, 5 ALO; RIEM LK R | LI HURES A T4+
WRRE Py

WA PR E R Fe,O; FeO |, HUKCOMRERR K
/D R TR AR A ALk (32 3)

4 wHIEE
QB 7 R L B e 48 S .

F1 WAERLITHTATHES

Table 1 Mineral compositions of bauxite in Xianrenyan rock
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Table 2 Main chemical compositions of different industrial types of Xianrenyan rock bauxite

FETAAE RSN %
[ EE 2]
A1203 Si02 F6203 TiOz TS A/ S
FEEARET R (60.3%) 55.48 8.07 19.88 228 0.122 6.87
R (38.5%) 61.76 8.87 11.66 3.07 0.146 6.96
TR (0.7%) 51.60 8.90 23.88 2.07 1.90 5.80
R A (0.5%) 65.96 7.76 5.87 2.56 3.64 8.81

WA B SN A HL T SR 106 HbJTT R BASE (Fk) 50 1980—1990 A,

@5 (0 AR SR 45 SN A SCEL TR R A A DA A B B R S A SN A M ) 106 HB SR BR,1990.
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Table 3 Physical phase analytical results of Xianrenyan rock bauxite (%)
K A TFe Fe;03 FeO FeSiO; FeCOs FeS,
WAl 6.08~12.94 0.26~6.89 2.60~8.71 2.88~9.04 0.17~0.37 0.002~0.05
LA 2
B 9.08 242 531 6.39 0.25 0.02
(7 1FFE)
(%) 3.00~53.54 29.95~45.02 22.38~46.73 1.91~1.96 0.01~0.39
e 10.71~20.45 3.71~1823 0.38~12.14 222~12.88 0.09~0.48 0.00~0.02
e BRI 2
M 1528 731 6.94 6.78 0.30 0.01
QU]
(%) 19.24~87.06 1.81~39.48 10.60~41.88 0.43~239 0~0.10
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43 N Fe,O; 24.89% ,Si0, 7.22% , TiO, 2.24% ,CaO
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Fig. 1 Experimental principles of technological process
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I BRI 3 B A i — A BV R
BTN MFE G TR, 5 XCKS5 FEA L
W EECRP Y o, ZE0m — 28 45 o INFRIRA R T —
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Table 4 Test factor and level table of XCKS sample

) S Ay

¥ TR AR
-1.547 -1 0 1 1547
A(NaOy/g.1™) 220 20 189.06 200 220 240 250.94
B(iE/C) 245 10 229.53 235 245 255 260.47
C(CaO RN /%) 8 4 1.81 4 8 12 1419
DRI ay) 1.55 0.05 1.473 1.5 1.55 1.6 1.627
E(#5 H /) 1.5 0.5 0.727 1 1.5 2 227
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Table 5 Orthogonal test results of XCKS5 sample
B 4T ALOsEHIH/% Bt ke(NaOH)
Fre BWilla, ————————
Na,O/g.1? g/ C CaO/% BORHE ac FCHH(g/100ml) I T)/h SR AT H(ALOs)
1 240 255 12 1.6 23.86 2 1.651 84.06 96.75 35.8
2 240 255 12 1.5 27.02 1 1.511 82.3 94.72 514
3 240 255 4 1.6 23.86 1 1.611 87.22 100.4 794
4 240 255 4 1.5 27.02 2 1.531 86.64 99.72 78.1
5 240 235 12 1.6 23.86 1 1.675 82.71 95.19 35.8
6 240 235 12 1.5 27.02 2 1.582 82.88 95.38 344
7 240 235 4 1.6 23.86 2 1.624 85.7 98.63 75.8
8 240 235 4 1.5 27.02 1 1.526 82.06 9443 734
9 200 255 12 1.6 19.88 1 1.691 83.2 95.76 46.4
10 200 255 12 1.5 22.52 2 1.579 83.29 95.85 40.6
11 200 255 4 1.6 19.88 2 1.64 86.81 9991 79.7
12 200 255 4 1.5 22.52 1 1.567 86.15 99.15 71.3
13 200 235 12 1.6 19.88 2 1.693 83.04 95.57 41.4
14 200 235 12 1.5 22.52 1 1.599 81.89 94.25 394
15 200 235 4 1.6 19.88 1 1.658 84.39 97.12 78.3
16 200 235 4 1.5 22.52 2 1.545 87.05 100.2 74.1
17 250.9 245 8 1.55 26.55 1.5 1.586 85.21 98.07 54.0
18 189.1 245 8 1.55 20.00 1.5 1.637 84.64 9741 55.6
19 220 261 8 1.55 23.28 1.5 1.588 85.70 98.63 61.1
20 220 230 8 1.55 23.28 1.5 1.612 83.74 96.37 62.5
21 220 245 14 1.55 23.28 1.5 1.622 81.77 94.11 31.0
22 220 245 1.8 1.55 23.28 1.5 1.562 85.50 98.4 98.3
23 220 245 8 1.63 21.14 1.5 1.661 84.43 97.17 50.7
24 220 245 8 1.47 25.61 1.5 1.534 85.17 98.02 54.0
25 220 245 8 1.55 23.28 2.27 1.63 84.60 97.36 61.8
26 220 245 8 1.55 23.28 0.727 1.623 84.64 9141 58.7
27 220 245 8 1.55 23.28 1.5 1.575 83.86 96.51 62.4
F 6 XCK5 HiAHFEMEBEITEESKIEELLE
Table 6 Dissolution rate model of calculation and experimental value comparison for XCK5 sample
HAF 245°C/90min 255°C/60min %A 245°C/90min 255C/60min
K Y A AT TEAE AT KA Yo T W (E EE AT
0 98.52 95.19 8 97.54 96.51 97.71 97.03
1.81 98.68 98.4 10 96.62 95.33 96.67 96.51
22 98.68 12 95.54 95.1
4 98.57 98.63 99.03 100.19 14.19 93.8 94.11
6 98.19 97.67 98.18 98.59




1392 h =

i 5t

2012 4

R 7 XCK5 I #HAaHIRBNER
Table 7 Dissolution test results of XCKS sample

VAT ALO W¥HH/% ke
5 . A e VI ay k%((grlagg)/
NaOu/(g1?) ) CaO/% B ax @100 ) INFaVh gy AEDS 2

1 20 245 0 155 2328 15 1576 8271 9519 92.0
2 220 245 1.81 155 2328 L5 1562 8550 9840 983
3 220 245 4 155 2328 L5 1.544 8488  97.69 74.1
4 220 245 6 155 2328 L5 1.569 8488  97.69 74.1
5 220 245 8 155 2328 L5 1575 838 9651 624
6 20 245 10 155 2328 L5 1584 8283 9533 523
7 220 245 12 155 2328 L5 1.607 8263 9510 39.0
8 220 245 4 155 2421 L5 1.541 8587 9882 825
9 220 245 4 155 25.14 L5 150 8521 9807 80.0
10 220 245 4 155 2607 L5 1.488 8603 9901 786
11 220 245 4 155 27.00 L5 1461 86.19 9920 785
12 220 245 8 155 2421 L5 1.579 8427 9698 577
13 220 245 8 155 25.14 L5 1524 8386 9651 58.6
14 220 245 8 155 2607 L5 1.521 8398 9665 579
15 220 245 8 155 27.01 L5 1489 8353 9613 595
16 220 255 4 155 2328 1 1558 8705  100.19 79.9
17 20 255 6 155 2328 1 1572 8566 9859 672
18 220 255 8 155 2328 1 1582 8431 9703 589
19 220 255 10 155 2328 1 1597 838 9651 485
20 220 255 10 155 2421 1 1.579 8292 9543 574
21 220 255 10 155 25.14 1 1.543 8292 9543 542
2 220 255 10 155 2607 1 1.506 8313 9566 528
23 220 255 10 155 27.00 1 1470 8300 9552 56.7
24 220 245 8 155 26,07 1 153 8349 9608 50.0
25 220 235 8 155 26,07 1 1521 8300 9552 536

AALERIE R 97 5% AT, ML LRl &
1.5 8 1.5 LUN (HGRAEHE £ 84 kg/t(ALO) AT ;A1
JRBS N 8%t | ¥ % 95 2% 5 47, TRAE 57 kg/t
(ALO;), IR BC KL L 1.53 2247 s AXER i i1 R 4
AR 1%, WIBRAE T8 2> 11 kg 2247, BOZFER &
AR IR A F

(4) B IR B (255°C) T B H R 56

e 8 SR TR R RV A O 0 A
X AL SR AR I R R VR OB LG BRURE Y 5
WL T R OLARRL, BC i AR 5 R A
P AL, FR A W B A — 2

4.2.4 K B AX 5

R T RS R R XS ALO, W A R
17 VA TRPRLEE A i v g . K i 100 B i A9
Ry PR R 48 150 B 5 A58 B 4neT A
W PRI AT ULER o ¥ R L3R 10,

FE 10 13 H, M AN AU R 22 AN |
HOETFERE R —2L i/ 3h ) I AR FI 4 e DR 1
AE , e LA
4.3 FRiR BRI

XCK4 1 Na,O, 220 g/1, M 245°C T # i | K
i B 22 ALO, 133 g/1 Fll 155 g/1, HT R 3 53 oy
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Table 8 Dissolution test results of XCK4 sample
WA ALO; W HH #%
THAE kg(NaOH)/t
R - I a
Na,OJ/gl'  JREE/C  CaO/%  FCEHL a I l/h dixt  HIXT (AL0s)
(/100ml)
1 220 245 0 1.55 24.24 1.5 1.646 78.34 91.06 105.4
2 220 245 2 1.55 24.24 1.5 1.585 85.51 99.33 85.7
3 220 245 4 1.55 24.24 1.5 1.600 84.50 98.22 83.0
4 220 245 6 1.55 24.24 1.5 1.616 83.25 96.76 69.3
5 220 245 8 1.55 24.24 1.5 1.669 81.95 95.25 50.0
6 220 245 10 1.55 24.24 1.5 1.647 81.81 95.08 46.3
7 220 245 12 1.55 24.24 1.5 1.657 81.64 94.18 322
8 220 245 14 1.55 24.24 1.5 1.680 79.5 92.40 242
9 220 245 12 1.55 25.21 1.5 1.645 81.09 94.24 36.0
10 220 245 12 1.55 26.18 1.5 1.622 80.90 94.02 353
11 220 245 12 1.55 27.15 1.5 1.582 81.23 94.41 352
12 220 245 12 1.55 28.11 1.5 1.551 80.99 94.12 353
13 220 245 12 1.55 29.09 1.5 1.508 80.02 93.01 34.9
14 220 245 4 1.55 28.11 1.5 1.509 84.12 97.77 83.4
15 220 245 4 1.55 29.09 1.5 1.485 83.93 97.54 84.3
16 220 245 8 1.55 28.11 1.5 1.545 8191 95.19 56.8
17 220 245 8 1.55 29.09 1.5 1.521 82.00 95.31 56.8
18 220 255 4 1.55 24.24 1 1.611 85.07 98.83 76.7
19 220 255 6 1.55 24.24 1 1.620 83.69 97.26 67.5
20 220 255 8 1.55 24.24 1 1.657 82.63 96.03 571
21 220 255 10 1.55 24.24 1 1.641 82.00 95.31 50.0
22 220 255 12 1.55 24.24 1 1.613 82.29 95.64 339
23 220 255 12 1.55 26.18 1 1.591 82.19 95.53 36.3
24 220 255 12 1.55 27.15 1 1.576 81.52 94.75 34.3
25 220 255 12 1.55 28.11 1 1.545 82.24 95.59 36.2
26 220 255 12 1.55 29.09 1 1.502 80.13 93.12 37.1
12.1 mm/min f1 9.9 mm/min, TUFEVERE B &, TR SIS AR PR A B FE R IR g R R X

XCK5 £ Na,O, 220 g/1, X 245°C N ¥ | Kl
i B & ALO, 133 g/1 #1155 g/1, Ho T & 8 )5 43 Ky
12.8 mm/min Ml 10.7mm/min, PLFEPERE R4
4.4 HHEKF A

PHAURE 2R e Fh AR 4 X o o L AR A0 6 Y 20%
PATR, BB rp s KGR 0345 T a0k AV IR OR T
45 BHERER
T AR T ARG T v
TEHL T 38 SOR R AR 1 X — /KB 4 A Rk A

o>
[Ny

(£ 11),

2R EE 3 SO A — KR AR A B AR R
FI7s 45 R SRR L A i i, W EEH T
A AR

5 4t

(1)XCK4 S FEAETIR K Na,O, 220 g/1, ¥
HIl CaO 12% ,a,=1.51, IR 245°C K HF 8] 90 min FJ
BT B PR H % 80.02% , A Xt %
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Table 9 Particle size distribution table of tested sample

A =100 H+150 H  -150 H+200 H 200 H+250 H -250 H+320 H -320 H

™ (%) 16.10 22.02 14.45 20.76 26.67
XCK4

A (%) 0 28.94 17.29 24.78 28.99

A (%) 9.99 17.04 10.28 21.55 41.14
XCK5

A (%) 0 9.67 15.77 22.79 51.77

F 10 REHMREALHE (Nk=220 g/)
Table 10 Dissolution rate table of different ore powder sizes (Nk=220g/l)

W4 ALO; HRHA /% THE (kg NaOH/t. AL O3)
BEE | W (&:19) . . . . . .
- § R~ (g/100mD) i/ il a5 i a5
IHIE Y%

2521 94.24 9335 36.0 31.7
26.18 94.02 94.36 353 336

XCK4 12
s 2715 94.41 94.52 352 29.0
28.11 94.13 93.57 353 31.6
26.7 96.08 96.28 50.0 49.0

XCK5 8
26.7 96.65 96.56 57.9 50.4

F11 —KERAS. RKB LU IEARR LR LT L

Table 11 Detailed comparative table of solubilities and dissolution rates of diasporite high—, low—iron bauxites

WA WRH/% AT HEH /%
WX A/S
Hm ALO; Fe,0; Na,O/(g/1) Ca0/% ax C t/min Eya] A
) 51.71 24.89 7.16 220 12 151 245 90 80.02 93.01
= ek
5361 21.96 7.63 220 8 152 245 90 83.98 96.65
69.48 3.0 8.08 220 8 155 245 90 86.05 982
FaO | ek
69.08 42 8.49 220 8 155 245 90 86.10 97.4
s O ek 82 220 8 1.55 245 90 85.9 97.8

M 28 AT 5N 4 28 L AR R Sk 10 Bow™ 47 V4R ml i PRl g 145, 1987.

2 93.01% , 1L FHAE N 34.9 kg/t (ALO;) ; T B PE Hk
FE Na,Oy 220g/1, B CaO 12% ,a,=1.5, il B 255°C
K] 60 min B 2508 T #EATH Y, HESEPRIE T 3
80.13% , AHXT¥ 2 93.12% , fh2# I FE 37.1 kg/t
(ALO;)

(2)XCK5 “F Il FEFE IR B Na,O,220 g/1, I
il CaO 8% ,a,=1.52, i & 245°C K B} 1] 90 min AY%
AR AR SE BRI 3R 83.98% , A XTI i %
96.65% , 1L 2= B AE N 57.9 kg/t(ALO,) ; 75 Bl 1k e i
Na,O, 220 g/1, il CaO 8%, a,=1.55, M & 235°C
FBFE] 60 min B 208 T #EATH M, HESEPRIE 3
83.00%, HHXTVS 1% 95520, L #HAE R 53.5kg/t

(ALO;)

) IAZE — /KB AR A R B R R 07 A0 7R AN SR L
REER RN ER R B R R RS LR n] BB FROR
AR AR NI AR5 T I A R RN T2
HE  HERE I T 256002  BRR B Na,0, 220 g/1, B3I
CaO 12%,a,=1.51, k& 245°C B} [H] 90 min, MIMiH
2R 0 L R BRI T R S, nT SRR E
VT 1542 ¢ B AR T BRI T B4 U
H B3 = st A T it 23008 A 5 M,

(4)XCK4 XCK5 TEARBINA KB 15 5T dig
A 78.34% 82.71% MY 4 X i R | (EARAEH &3k
105.04 kg 1 92.0 kg (NaOH)/t(ALO;) (£ 8) M A&
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(5)ZXF H 38 AN CA — /KRR A B s 4k h
TR th 25 R 5 LR | SR IR AR
WA B30T R TR T A R M R T4 4
el B T AR AR . BTN — KRR A
AU RN T A A 4 L TR R 0 i i Pk g
TRV UL RE BB AT 238 A Fe itk — 2D 5T 9120
SIATIN R AT RE 2 A 8k 2R DUR kT | Wk
e A O,

(6) %5 H 5 AR 8 A A BRI mLISCORI T  BLEL A 2F
PR T X7 T IR . AR IS Bk Bl B
T 35 ML A8 R 326 T 20 T AR T P 2R 1) & AR ORI R FH
FE A SRR 5 — T R T Ay i — v T R Tk
LA IR U TP R 4 S5 B B 5 AR A S TS
2 48 AL E 92.9%, A AL 93.7%, R
94,42 B AR 285, DT AT A A B A 5 D5 A5 21 78 43
IR,

Bigt. AR SCRT KRR E W AN B EON A
XEFZERLEFTWAEZT XA ZFFT BHHEE TR
E MR, RSB A TR AR A RO
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The Bayer dissolving method for the diaspore type high—iron bauxite: A case
study of the ore from Xianrenyan rock in Zunyi

LIAO You—chang

(No. 106 Geological Party, Bureau of Geology and Mineral Resources of Guizhou Province, Zunyi 563000, Guizhou, China)

Abstract:In the past, the adding of aluminum and reducing of iron or the separation of aluminum from iron
should be adopted as the first step in the application of high iron bauxite, as indicated by most previous literatures.
This paper describes physical and chemical characteristics of the diaspore type high iron bauxite in the ore bed of
Xianrenyan Rock in Zunyi. The samples of XCK5 and XCK4 of high iron bauxite were collected, the former is
characterized by AL,O; 53.61%,A/S 7.63,and Fe,O; 21.96%, whereas the latter is characterized by ALO; 51.71%,
A/S 7.16 ,and Fe, 05 24.89%. The Bayer dissolution test shows that the XCKS5 has absolute dissolution rate 83.98%
and relative dissolution rate 96.65%, chemical alkali consumption 57.9 kg(NaOH)/t(ALO;), whereqgs the XCK4
shows absolute dissolution rate 80.02%, relative dissolution rate 93.01%, and chemical alkali consumption 34.9 kg
(NaOH)/t (ALO;). The test also reaches good result in red mud settlement. Therefore, the process chain of the
application of high iron bauxite can be considerably shortened in that it is not necessary to add aluminum and
reduce iron or separate aluminum from iron first before the application. The result obtained by the authors
provides a new way for this kind of ore applications and researches.

Key words: diaspore ; high iron bauxite ; Payer dissolving
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