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Table 1 Resources quantity summary table of high—sulfur bauxite in Guizhou

T A
X (B Ak ALO3y/% A/S TS/% WX B 17t
Fo (D FHITT ¢
R 59. 08 7.20 247 4500(C+D) 17900
RXENTP 5878~69.52  3.25~12.43 0.73~1151 632(B+C+D) 1439
PN 63.51 6.09 2.25 24432 (332+4333) 6166.16
HXAINE® 66.41 7.29 3.79 73.23 (D) 1543
ERLNNO®  5625~59.9  4.64~7.32 0.81~4.09 73226 (332+333) 940.99
%K) e 65.09 7.08 1.34 3298 (332+4333) 4397
& ik 11678.69 32386.16

0.005~0.015 mm HJ2F A JERIR T b &2 0.015~0.060
mm 4 FIE R R BRER ff ™ | U R 2% 1 VA
W BE N ORI BN B G Ry o U B R A Bk
WA, WA ORISR 0 W R AR I N T
0.005 mm, 5 R B8 2R 0 R R AE
5 — K BE R A TR LA X 43
22 HALFHIE

WX A ALO; 40.26%~81.20% , “F- ¥4 65.34%,
FEWRAE T kB A, HRERERRMIEX
WAE TR 8 Wb, Si0, 0.46%~24.90%, 13
10.78%,, F 2 BRI TR L0 ¥ | Fe,0,
0.46%~32.69% , -3 4.91%, FEWAE TR &
BR R R AR ET W TS 0.004%

~16.640% , -3 0.649%, F LA T 86 +  TiO,
0.36%~5.02%, “F-3] 2.46%, FEIWAF TERET
LOI 9.38%~31.08%, -3 14.04%, EEALHEF H,O* 1%
TR A Herh HLO 2 WAF 72— /K A 5 A FIORG 6™
/L R e S R Y T L
2.3 WALHHE BARLIFMIT I ER
Lt s A SEAY R SR YRS AN ST I )

A 4G R IR R 54 7 A AR5 A BOIRA i AR
T AR 1

0 ARG A AR ™ B AREE 0T
BURARBR L MR AR AT B BB b
P2 2,

DX A7 Tl 6 A (R AR A B Rk

R2 AMERLIT T ABALBEREETENFHSFHE®
Table 2 Ore natural types in the Dazhuyuan bauxite ore district and their main
chemical compositions and features

2o T 5 1%

WA HARE A/S Frdbetile  GeikREu
A]sz, SiOz F6203 TS

R 71.75 5.48 3.57 0.545 13.08 3933

TR 67.02 9.54 424 0.440 7.03 31.37 710

E G NER N 56.61 15.89 4.07 0.791 3.56 26.90

SR AT 61.73 951 8.82 0323 6.49 240

T A 280 A1 T 7 LA Sk 45 28 R 8 1 L A1)

@ Fm , F PR B E G TR S DB KA TR AR A X R R (R e BN A MR 106 LB K B, 2009.
O B, RN B SCHE | A B A SR A AN CE BT B R e RS BN MR SR 106 TR BA | 1990,
O©F i E | BUACH AT A TN IR 2RI T R A SR SR ML R 106 HLSE R BA 2007,
@5 il BT 45 SN A 45 ) B L B 4 X A R A SR N A AT (b B A SR = A 2007.
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Table 3 Ore industrial types in the Dazhuyuan bauxite ore district and their main
chemical compositions

) " ) . 22 18 o B % A
WA k2o [ Ex=vTpiN A/S BT 7 LA/ 9%
A1203 SlOz F6203 TS
RIS 3722.96 66.12 1047 4.17 0.426 6.32 60.4
(SR E R 244320 63.51 1043 5.50 2.254 6.09 39.6

T Tl SR ok Fe 31 45 Tl B 47 1 e 3

B, HAR R R AR L 3,
3 AR AE

S A 5 N E R A B4 97 KO — A 2 AL AR
Tr] JEE A 1) [] AR 5 AR A1 T 2 Ao S L3 R
FEJT IR . DST U FHZ T | He R[] [ 4R 28 RN
FEAR AT A B T o A ) R R 4 A L TR
HEToRAE B 500 kg; BRSNS ES
ALO; 64.31%,S10,8.92 %,A/S 7.11, TS 0.30% .

GS1 BRE I 24 i AR 43 A7 B 119 1 B o 3 e A
MR L 15 DB TR PRI G T, FEEE 10
kg, FEALF TN ALO, 61.37%, SiO,11.55 %,
A/S 5.31, TS 1.20%, £F 6 “ o G AR A8 £E L (9 A0 G R
RIS SR 52 S BT, PR 28 LA 1R

PR 24 Z2 48 v [ b T B B 7 255 ) B
FETHEAT I
4 A BA S AR aUE RN T2

T S 5w i

Y FEERNT .

W& WHES—2 BRI N (HAEN21),
WHFS—5 B Wi &8 (454K 51),85—2 BUfE IR )
eSO

TER I £ . HH-S B KB

KB e S,

1B BE B 4% : Barnstead/ Thermolyne Furnace
6000 %

R FEERH MBI T . SELH . NaOH
B 96% (AT EE) A K . CaO T it 98% (44l )
FEER . moarTAIY .

T 50 R 2 Ry DRk — i R — 4 — I Ak —

e
R

Hh— A o i — B — AR (B 1)

WIS vk DS R H 225, Gs1 ik
B R AR E BB
41 DS1RHEMIZREXE

FR G 25 AT i P 6 245 5@ | ok 6 1 12 — Tt e
VE R FER BERE T 2505 %, o0 b A7 R0 B B2
T — T8 Ak A o — U 1 T Ak i G A ST
41 EEREWRERE
4.1.1 B FTRBLAE E X B

T 50 % BE O R S (Na,O) I8 H B IR) 3 vk [
o3t 3 AN 4 DKE RN Lo (42) R38R 3
IR R T 7 R 90°C , B FEEE R 50 g, I8 L16(4°) 1E
LRWE 4,

HR A TE 58 1 40 25 2R X S10, M B 28 17 22 43
Br, &RFWESTERFMWT , BORE R=
1.52; AR Ry=4.75; W & b, R=8.13, Hitk2:
5 R AT LAE ¥ R E X S10, IR BR 26 1 52 )
R, IRV B TA) g Je R R BV R B A T
A 25 TR S0, M B 28 A 52 e 4 32 T (A K #
ANV K7 Vst 1 L >t R i) > Bl e 3

HRAE IE 20 45 5 2 ABLC,, BRI
B B (Na,O) A 80 g/1, % i B A 24 60 min, ¥ [
6,
4.1.2 H BB ETRBLAE L AKX

ELENR I TR RE LR G SR IR 25 R L3R 5,

LA SIS

()RR 0 EE Rk w e R E T
ZAE R R E R 90°C , I H IR JEE (Na,O )M 80
/1, ¥ BT E] 2 60 min, BB E LR 6,

(2) R el 48 - 0 4 1 00 e %) B 3R
R 16.51% ; FALSRE R4 2.58% ; B AE [

5] Bt 55 1B AT FE 40 R DR R BT AR (W ). SN A8 L SR 106 LT R BA,2009.
W AR A BTN 51 A A SR BE AR T DR A TR S A MR 106 TR BA L 2007
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Fig.1 Experimental principles of technological process

MIEHH) 7,11 ¥ 2] 8.28 AN T 1.17,

(3)Ga FE 0I5 TG A o 72 v KA ] i 61 1
4 98.66%.,

2R ARG 25 RAMER . KT 9

L 1 05 TR R R R AR RE 0 B BR R AL
16.51%, FEIRM L0 T &R YA T E T &
HA, A0S —2 A et R KA, B8F &Ik
1 S A BB PRI e A R A SRR
ERFTEC, EATS SR AN R RN R ) B T
FETERITE A 45 & B MO W R A3 R B S5 IR 3R T e
&R A A SRR, 5% T 2 A AN W =
WA HE 50°CHE I 4 5 0 S8 Ab AV W B 3 S 0, i 2
ATE 70~100°C 5 A E AL ARV W RN G R A W) 32 3]
VS VAL BT )5 T S Uk S R 5 A B A A 2 T PR
RTEAA, BELE 150°C EA TG B E S5 AR
ANV W, RAT TR 0 b o B 2y ek
) 71.05% , 8 A5 SRR 6.05%, FERR £ d7 4
fETE Y 15.50% , HoAth o5 7.33%, H AT DL R AT Bel 4
A R A 1 I A LA A ) FAR A A
4.2 &R AW IE

FE R AT T B0 A R e — I T A A% 14 A 5
o o B BE IR R Be I R E AT T e | Yk
WA S IR BB L TR R 25 5 SR R AT

B Y [ 251 . Na,O YR 80 g/1, I IHE] 60
min, #& & R 90°C, W IE R 6,

KBS F B 0 50 g, KSR IFE] 15,3045,
60 min;

fi B R FE (°C ) :500,600,700,800,900, 1000,
1100, 1200,

AR BT R REIERE 1000 °C K AT (]
45 min R EAEFRM,
4.3 IERREMBRES S FHKE

FERTBEIRE 1000 °C, B BERT ] 45 min, Na,O
W 80 g/1, 8] 60 min, it B 2 90°C , W & L 6
MIZEA R AR T, R 25 R

* 4 RETREE L16 4 EXIRLE
Table 4 Perpendicular experimental table of wet method for pre—desilicon L16 (4®)

SRR
E ) — SR ()
A (Na,O/g-L") B (5 i a)/min) C (I D
1 60 60 3 81
K 2 80 80 4 108
T 3 100 100 5 134
4 120 120 6 161
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Table 5 Test results under comprehensive conditions

EV e TRES w-048 w-049 w-050 S a5)
% W I i s 7 W 7w W i
7 i (mlg) 335 47.7 330 47.6 355 47.7 340 47.67
Si0, 227 7.93 226 7.90 1.98 7.99 2.17 7.94
ST EE g/,
AlLO; 243 65.28 2.54 66.17 230 65.72 242 65.72
%), Ga,10™
Ga 0.49 105.4 0.67 105.7 0.44 105.6 0.53 105.57
Si0, 17.05 84.81 16.72 84.31 15.76 85.43 16.51 15.15
I laalis)
A AlLO; 2.53 98.21 2.64 99.34 2.58 98.88 2.58 1.19
F 73 %(%)
Ga 322 98.58 434 98.65 3.06 98.76 3.54 98.66
Wik CRR) A/S 823 8.38 8.23 8.28

TE L OW M= it ml, B g QR4 22 03 AL o/, AR g5 T Ga (930K me/L A B0 107,

80

60 [

40

SiO. IR /%

20

1 I 1 i 1 1 1 1 2 " 1
0 20 40 60 80 100
JEREI ] /min

Pl 2 % 58 B 1) X ek 5 o3k 236 114 52 i [

Fig. 2 Effects of firing time on desilicon rate

(DA/SEH 7.11 $&5 8] 26.37 8¢ T 3.7 1%,
ALO; HH 63.41%%2 = 2] 78.53%, &% T 15.12% ;TS
MK0.30%BEAKE] 0.11%, FEAIR T 19%;Si0, i 8.92%F%
K5 2.38%, FEART 6.54%; KEMLBRFRON 73.35%,
ALO, R 98.75% , Wik i (BRRE ) 1 7= RN
86.6% , KiBe 7™ A 92.15%,, I A" LK — 18 1k T
REAL B S 68 R BT R AR B KR BB

(2) 16 R e — T vk Wb ik ad AR | W0 Ak I A
FE R AR TR R 91.28% , A A T RISCR A

(3) K 58 — W vk U B T 25 AN LR 31 R A
YEH, 38 5 B0y 1 B s S
4.4 WRERHBRBEERR

FE MR s (RS 0 SR ORS A7) — 10 0 T Ak 35 1D TR
ARG 2 56 CaO FH A 1R B[R] #4647 T3k

@ BB R =1 ABEER Y S10, T = R S10, FT &8 x100%,

801"

60

401~

SiO: FIREERZE /%

201

0 1 1 1 1 | 1 1 1
400 600 800 1000 1200

JeRelil i /C
Vel 3 B IR T A ik 23 1) 522 i [

Fig.3 Eftects of firing temperatures on desilicon rate

0, PRS0 A 0 TR S 90°C , O P AR R Y R
JE RN 90°C,

LR AR h o e 2 1 T00 08 e I 10 ¥ Y n 44 21
90°C, INAFLAL G 19 A1 K AT P AR JO L | A I T 3
HEAT WM 0 B8 XP R #EAT Sio, & i i IR
SIO, MIBEBR R B e T 238, HTHEAR
WY Sio, N 11.05 g/1,

4.4.1 CaO A& BB B 1) £ A4F 3K 3

TR0 1 R A% by T R 3 VR 200 ml, N T
& 90°C, KBTI 60 min, CaO F 43 51 2 38 H
Y 1L.0ME 125 14145 1.6 5 1.8 15 2.0 5,
N7 B 8] 4351128 20 min 40 min 60 min 1 80 min,

2055 |, CaO FH R HUHS FH =AY 1.4 £%, B0 B
[ £ £ 40 min B fE
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4.4.2 BLEER B A A KR

HRAE Tk R B 25 5 1 I R e — W Tk
I8 B T A P B A T AR AT T 2 A AR
B HAE R R,

TR VA R A AR AL B | HE S10, o T R E)
1 g/1 AR 0 I TR Ak 5 1 9 Ach o | 8 v i e
JE A RCR BN Y IR R O & 2000
ml, RV 45 Si0, & a2 0.046 g/1,
Si0, MY ER 23K 99.50%,, 1 50 45 4 B 19 Ak v o
W T A KA T A
4.43 B & mor AR RIS

R H — 1Rk T R ) e AR T AR, I
AR AT TR RE S, L ALO, M Y
79.26%,A/S N 26.31,

TR 25 SR 2R B SR FH P A R T A O 1)
S5 5 B A A g AT TR A G 4 R SR
éﬁo

UL BT S A S R fE | TR IR IR
i, 33 A 1 T ek 2 5058 Ak Ao R e ) o R AR
PR
5 AR 1L

TR R PR, DS1 R A RE
Wit AT T AR B3 S | FE & ALO; 79.13%,
A/S 24.42, TS 0.11%, TiO, 3.61%,MgO 1.25%,CaO
0.52%,Ga 131x10°°,

51 EXKLE

J T RS E AR I e AR, HIE ARk
17 FE S 2R Ay, B O T S0 ) 2 A il v
FIR T R Bk O o 7 ] B v
a5 4~ BAEFA 4 AKF 5
HF KW 6,

T R I A5 AT 22 a0, 25 R 22
iR WHIRE R,=31.00, A KB, R=
22,76, BCKFL o RA=11.79, ¥ i BT[] . Rc=9.43 , Bl
W Ry=5.51, MM R ATLLE 45 B ik 22
KN AR R AR E RN . Ry>Re>R,>
Re>Ryyo BB % AR AR A S 1 52 M 32 YR
(N ERNRHESN ) Sy W R > A A > ik
o >V HH B[] > Bk

@B =Tc B Na,O i =~ Fe R ALO, i i x1.645,

KR PR v AS T) K ST 5 HE SR G R i 1 4T3
BrXf Lo, Ao i 0 0 s AR 25 1 2R R EE 280°C , i)
6] 60 min, BCBHE o 4 1.45, 8800 B 220 g/1, 41
RS N4 4%,

52 SHBERHIKE

it 1E 28 S A I A5 0 B RV B AR . IR
280°C , B 8] 60 min, BCRLEE o 1.45, Bk A 220
o/l, A KU N & 4% B ALO, 1) 45 X% Rk
95.52%, FHXTI 3 99.59% ; Ga I H R 91.63%,
T RAT AR 0 X A7 205 56 — 1 7 T 7k Ak B
J& , ALO, %5 i VERE RLAF 46 Ko 85 nT ik AV, A
FIF R
5.3 AHBEXLLIRIE

AP EARR R T R R T R A D fE
FETEBRTE T2 KARR AR B il IRt 7
BRI SR b UEAT T R T X
ik,

B Ath g0 25 AR | AR IR BE BRI R 260°C
AT R IR EE R R ALO, P4 XTI %
94.29% , FHXT I H € 98.39%, Ga BY 2R 89.6%, 5
B ARV 25 A ALOS B9 4 X H R AU T
1.23%, P FE Tk A 7= i oy 1 BRI FE , 75 1 IR
FEH 260°C, [FIAE BEEAS 3 45 1 H %

5.4 FRiRIBEIRIE

AR VR 8 7F T R KV B p kAT, fE e KR
90°C, ZEEFIIINE ST HA 0.04% .0.06% ,0.08% 1
0.10%, HAEMSE IR Ty SEEFA N TN 0.06% 0], Hi
5 min PR U8 9-F- 2 U0 R R B2 3R 3 T 0.84 m/h, &
AH AR U8 TR BB R A

Zb AT LSRR T 45 e 2™ i i
i E T 32D TR B R | S Rh A R be s

Fz 6 EXREEFKF

Table 6 Orthogonal experiment factor level

) VR VN ) BRI A RN N
B BCRHEE o

/C /min /gL 1%

1 1.30 220 20 200 0
K2 1.35 240 40 220 1
- 3 1.40 260 60 240 2
4 1.45 280 80 260 3
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5.5 REREIXE

AT T 45 = DX e — W 3 T R 7 R 1) v T
WD, ALO, R AE 150 g/l e, Gk e HOF
Y1145, #7 HAEH T SR o | 20 il 80 A%, 7 b
Tk AN B G AR R AR T DL R R
M F Rl ALO, & iETE 120~130 g/1, SR 5 A
AR EE SR RE | R AR BGA 3 250 KL A
FIF S i

TR B REETE 90°C A1 T #E4T, LAEERT ] R 60
min, BEEEZE HE A 0.06% 1 22 8 551 328 17 10 % [
WA B, hh AT T A KA I (g/1) 43 9
25.5.0.7.5.10.0.12.5 15.0 B H &5, 5 25 R
B M AR 5.0 g/1 B Rk 48 508 & 21 250
PLE AT R A2 S O3 i 0K Y A A &= Ry
15 g/1, FE I FE BT 42 3 31 617.50,, PRS0, TR i i
BERYAT BN A 15 g/1, LA AR A i 1 ik it 4
B, R T b o i
5.6 mMFIRE

i AR A3 i A BRAT Tl AR 7 v 2 T o R T
20, FUBLERTR ANV W I R e BGR B K B AT
AR B AIOH), 77 i, BRI 2 B8 A 77 ) R0 A=
FAF, RS E R T AEE R T 53 i a) %
ALO; 7R By 52 IRER A5 R I 7,

2 7 B W Y0t E N 48 h B AR R 4N
W ALO, 1R 3 51K 70.60%, Bl 53 fifk B[]
MYIEC  BR TR VA W ALOS 1 53 ik 258 385 in et 2 ek
AN GRIGEE R R 2 DL L T AR AR B R R ANV T A
Gy BEAT SRR O A FL o A R 4 X o S Y
Al (OH), #4750 H7r, HHH) ALO, &N 62.59%~
64.20% ,Si0, 0.010%~0.015% ,Na,O 0.085%~0.098% ,
Fe,O; 0.010%~0.013%; B35 2] T A 7= A AR i 2K

5.7 Wik

B A& . BFE] 2 h, IR 1100°C
1200°C, BRI R LA 8, Il LUE | o Bk
B2 1100°CHE A& 1200°C, ¥R 38 1% ALO,>99%,
HoAh A AR bR T YS/T274-1998A0—1 HIAT L
PR,

6 GS1 iFEAY T e -1 ik T Ak 1t

M DST iR ) T 25 A A 25 5 n] AAS
B A 2R be — W0k WG Ak AL B S | W] 2B 7=
ALO;>99% , HAth & i $5 b5 ¥ I8 T vS/T274 —
1998A0—1 WA ARifE R E AL A 7™ i, (HH T DS1
R A/S HEE >7, TS & m A AR 180 Bk
T A T 25X DX B AR A A LU A (Ts>0.8%, A/
S<6) &Ik, T AT LR g aE . KL, 75 R4 DS1
WEERRIE, B RET 118 ALO; 61.37%,Si0,
11.55%, A/S 5.31, TS 1.20% 1) & A% 57 i b i A
(GS1), A7 B5 e — 1 1 TUBE ik XoF HE 6

IR S DS1 A R RS 25 F, A58 .
ALO; H1 61.37% 4% & #] 80.09% , 2/ T 18.72%;
SiO, F1 11.55% %% 426%, MK T 7.29%;A/S H
531 $5 18.80, 2/ T 3,54 £iF; TS M 1.20%F% 1K %1
0.16%, FEART 1.04%; BirkdE (R0 M=% h

&7 SEREX ALO, 2 REERRIFIN
Table 7 Effects of decomposition time on
decomposition rate of ALO,

AENTE RS Dl D2 D3 D4 D5
I3 1A/ 24 48 72 96 120
ALO; /3 fift

1%

5990 70.60 7252 73.02 7634

* 8 TNEMBKRE F M ALO, P H4h

Table 8 Analyses of AlL,O; produced at different roasting temperatures

R JBIREC ALOs/% Si02/% Na,O/%  Fes0s/%  HI9i/%
W-211-10 1100 99.47 0.010 0.41 0.014 0.040
W-212-10 1100 99.52 0.0094 0.39 0.019 0.059
W-211-11 1200 99.54 0.010 0.37 0.019 0.058
W-212-11 1200 99.51 0.014 0.44 0.0089 0.058
YS/T274-1998A0-1 * 98.6 0.02 0.5 0.02 1.0

e ow FOR AR A AT AL AR E . ALO, # i Z ROy« HABTRPRZR A %

@ik = IR =T ALO, FiE =Si0, i i,
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85.0% ; K5 b (1) 7= 30 89.59% , KELBE R N 71.46% , i
FIEER N 90.01% , ALO; IR A 99.41%,

XL EG 25 R R . S5 N RATRAR B0 X o
SEARET R L A S AR RE L A, R
B — TRk UM R T2 X0 BE AT A B B AR A AL
Sy, WUBEES B HER) ALOS TS Fl A/S H 5485,
S Boia i i R R = N A B = W A X DO R U ST
PRIGER

7 i

(1) K 458 — 10 o T 08 e T 25 A P s A1 40 e L
WA AEREHE B A0 Ak LU | IR B3 fff e T s B 4
WA 7= A AR BFE L R AN % | MR R A ) A
PR R AR SO, WU AL T
T2 e A I 7 g AR R AR A WA B [T

(2) R T 40 A 07 B W 1 T e I B i 50
TR BRI R AR 16.51% , B AT B 48 4%
) L A 1 O X A ) R BRAR A SR

(3) i J — W 32 TR Ak 3 25 S R W AE A b iR
FE 1000°C, K HEET] 40 min, B R 90°C , ik
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An experimental study of treating the high—sulpfur low—alumina silicified
bauxitic ore with the pre—desilicification technology of firing—wet method: a
case study of the alumyte ore from Dazhuyuan ,Wuchuan County, Guizhou

Province

LIAO You—chang', LI Yuan—kun’, SHI Guang—da®

(1. No. 106 Geological Party, Guizhou Bureau of Geology and Mineral Resources, Zunyi 563000, Guizhou, China;
2.Institute of Mineral Resources Comprehensive Utilization, CAGS, Chengdu 610041, Sichuan, China)

Abstrac t: The major chemical components of DS1 samples are ALO; 64.31% ,SiO, 8.92%, A/S 7.11,and
TS0.30%. After this sample was treated by the roasting wet pre—desilicification method, the A/S ratio increased
from 7.11% to 26.37%, AlLO; increased from 63.41% to 78.53%, and TS decreased from 0.30% to 0.11%. The
roasting temperature was 280 °C and the time span was 60 minutes, the ingredient ak was 1.45 and the alkali
concentration was 220 g/l. Under the best stripping condition in which the lime additive amount is 4%, the
absolute stripping rate of Al,O; was 95.52% and the relative rate was 99.59%, the stripping rate of Ga was 91.63%.
More than 99% ALO; could be obtained when the dissolved substance was sintered at the temperature of 1100 °C
for 2 hours. All the other indexes were better than the indexes of aluminium oxide of industrial standard YS/
T274—1998A0—1.

The GS1 sample, after roasting wet pre —silicification treatment, A/S increased from 5.31 to 18.88, ALO;
increased from 61.37% to 80.09%, SiO, decreased from 11.55% to 4.26% and TS decreased from 1.20% to 0.16%.
These data suggest that, after the treatment, the high —sulfur low —alumina silicified bauxitic ore absolutely can
attain the requirement for aluminum—silicon ratio and sulfur content of Bayer process, indicating the application
prospect of the high—sulfur low—alumina silicified bauxitic ore.

Key words: high —sulfur low—alumina silicified bauxitic ore;roasting wet pre —silicification method ;experimental
study and result; Dazhuyuan of Wuchuan, Guizhou
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