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KA B BT IR BN Y50 2 A A O i [a) . TE i w/ % TE SR w/%
REFEAAFRFILABVARELTAR FE TFe 11. 59 P,0, 0.37
ALO W R RE. ZARBFEARESE S0, 18, 02 LOIL 1316
KRB LA TEES. A TH LM MES,
. . AL O, 20. 67 MAEY 3.88
Wt Z AR EFBENZTFIE. BIR TR P&, )
BT H B M WA IR B R, 4 B o Ca0 20- 68 ¢ b 99
BRFREHSHE RS BT HRER D> E 2 MgO 0. 54 F 0.51
PR ERES FEBEIBGR P MR, A TiO, 0.13 Sc?? 76.3
WREHLCEBEEREETZRKE L7 FETH K,O 0. 39 RE" 1411
BONRBIRBARR PN AER S BETEEE Nay O 426
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Table 2 Main mineral contents of red mud

1.1 ARES R H8 w/% Y 5B w/%
LR JBURL R 25 o e B2 L 79 A 7R 4 R O g T 28. 84 TES 3. 49
A2 LAY 4247 O B 42 B0 L XRD 44T 864 46 43 7 F 27. 05 T 131
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gx2 ®3 FKikgkwESH
7Y S8 w/ Y% 7Y SR w/ Y% Table 3 phase analysis of red mud
i) Xl 11.09 SHER 0. 61 T KEE w/h R/ %
HT 10. 47 "E 0.56 R tE B 1.28 10.85
By 7.19 WkA 0.42 ES 30 1.46 12. 38
EBE 7.08 o 0. 42 HGET 8.88 75.31
SF3: 0. 41 SP¥a 0.19 B Bk 0.024 0-20
wa 0.41 BKAE 0.13 G 0-15 1.26
T 0.31 #a 0.02 B& 11.79 100
®4 FETETHRGRNESH
Table 4 Main mineralparticle size distribution of red mud
I FEPEHT FE P FET
TATE/ % 1 Rit/ % A/ % Bt/ %
0.3~0.5 0.71 100 0 100. 00
0.15~0.3 5. 86 99. 29 0.72 100. 00
0.075~0. 15 17. 29 93. 43 5. 34 94. 69
0.038~0. 075 19. 93 76. 14 11. 34 93. 97
0.02~0.038 22.53 56. 21 9. 33 82.63
0.01~0.02 10. 77 33.68 8. 85 73.3
<0.01 22.91 22.91 64. 45 64. 45
&it 100. 00 — 100. 00 —

HMEI~R4ATH:FRPLEHMLEBEKK,
K 1159 % s RB PR T YA BE KT MAKT,
AT EEEMEA. TRA.FTRANBER
ST i mAERA, KPRET RRENT
0.0l mm WET 5B 64.45%, B8 &0 53
22.91% , BT YERE/MTF 0.01 mm R K H
Y5 48%.

TE B JRU 8 10 B vF BT FH B9 36 R3] 43 50 R 4 0
W AR TC IR B AT 8 Tk 587 B Al 2 L4 31
TS HPKGASHTETR, K ELH . EE
BATHEER. E RIS P AR 85 m A 45
# CaF, , Na, SO, #1 Na, CO; , % f 7 4 45 £ 389 %9 43
W 4i(AR).
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Table 5 Industrial analysis and main composition of reductant
S8 w/h%
LES ‘
X6y x4 wEG FCd Fe, O, P, 0 SO,

H® 0. 86 18. 14 1.76 80. 10 6.13 0.098 2. 69
gL 14. 34 27.00 32. 88 40.12 8.52 0.16 11. 36
T 4 0. 86 13.08 9.71 77.21 1.91 0.54 2.90
Juiipe 0. 84 8. 82 21.18 70. 00 3.54 0.50 0. 45
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Fig. 1 The roasted magnetic separation flow sheet
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Table 6 The results of calcination temperature test

R R By =% X EfES Bher=9 BEhEY wEE/ %
/C /% TFe/ % /% TFe/% FeO/% (FeO/TFe)
400 0.95 68. 43 5.22 10. 30 0. 66 6. 40
600 2. 37 65.19 12.41 10. 30 2.20 21. 36
800 4.47 62. 48 22.43 11.59 6. 60 56. 95
900 5. 20 61. 81 25. 82 12. 49 15.32 123
1000 6. 31 60. 16 30. 49 12. 34 15.32 124
1100 11. 93 54.27 52.00 12. 30 15. 48 126
1200 12. 85 65.10 67.03 12. 83 14. 67 114

MBI HIERET BB T ) 2% R4
HEANRLVRE <920 CHIR N Fe, O, FEE T
EX,920 C<1<<1154 CR FeO HEMBEKX 1>
1154 CR Fe FAMBEX. HE 6 Al H . XBEMK

F 800 ChY,BIFA 584 MR F ik %] 800~900 C
B, & AT ok i TR R R, AR TR BBk KB 4 i R
Fe, O, , 3B 41 8 iF JE i FeO; IR E 7 900 ~1100 C
B, AR R, R R B AT T IR
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W, T FeO BAREM BIE M E LY, M2
RPNRT YR ERA, ERBMET S50 U
LA B9, 33X SO R £33 0 2% U o Bk B0 R i 8 & 7 5 24
BETHEZE 1200 C, AR FHZLIB R Fe B
EFE, BEMREAS, EFR TN L HEH
KR XEHS FLAKSHMBT YR8, B g%E
FrER R ERERBEA A S B

LR NTAR, M BRI A E 1100 C LRk
RREZ™ YN CO, it BERE R B E RS 4,
AN RGP IABIFL A 1100 CHIEE FFR
AT B R AR BE A E R R B R,
JER K e 1 B R R B R TR R RS B AT, BT LA 4
SRS BEIRBE 1100 “C 1 1200 C Fi# 4T B H| (&
FORMBIMFAE KRR,
2.1.2 &R

TEARYPE - BIER (ER M EFA 10+ 2 ke
BRIE 1100 CTH&MT , 2% 248 JR 8] Xt 8 B CR 19
. FRPERITESAH 12.45% , B4 £ 5 F
7.

B3R 7 A A1 4 i R AT A 30 min FE K F] 90
min B, B & B B B RE K, R BRI AN L B B
L pent R E K B 120 min B, Bk B REA R,

R TEMHEREER

Table 7 The resuits of recovery time test

WEAHE /min - =R/ % Banfi/ % ElE/%
30 10. 40 53.74 14.93
60 10.98 53.53 47.25
90 12. 22 52.84 51.91
120 12.54 51.93 52.35
150 12.76 50. 87 52.18

Bk FEAC KT BE AT [ [ R A T . XEE N
EERNETENE. CORERS. RRAFMB
5% » RN HEAT S BB L % W B A B E IRk R 9
B oARMH#TE —EHEE, B TERRAGEET
— a3 Bk A SR AR L 3 TR R N R R
FEE CO Y BERR MK, 4k 5 RE K B 1) B R S R 4o i
AT B, MO E TR AT B2 4, e & MR A o S 3R, 1
meefe. NRRERE . A ERHEAREERZ WE
B . GEHERFMEEEN 2 h.
2.1.3 ®REFAE

a1 Bl P 6 K5 B ¥R BE A 1100 °C A1 1200 °C, iR R
B8] 7 2 h, %5 225 [ & xR R SUR R, iR
KRN TS

®8 AR (AR ARKBER

Table 8 The results of reductant(coke) quantity test

BRRE/C  EFMAR w/% MR/ KEM/% EWER/% FRPEITESG/ Y%
5 14. 68 27.98 37.32 11.80
10 10. 54 48.37 42. 41 12.02
1100 15 11.57 51.27 48. 50 12,23
20 12. 32 53. 74 53.17 12.45
25 12. 46 53.95 53. 10 12. 66
8 12.13 69. 96 71.13 11.93
12 13. 04 68. 53 73.85 12.10
1200 16 12.42 68. 89 69. 68 12.28
20 12.19 67. 30 65. 89 12.45
24 10. 65 68.73 58. 00 12.62

B 8 WA SR E N 1100 CHE, FELIER
FHE RS I, K B 0 7= 38 L 4R A B Bk R i R 1 48
L EYMEENARBL 20% 5 K50 BRI A
TR MR B 1200 CH .3 757 & B 8008t , 7]

RIBEDOL 69.96% (EICR 71. 3Y B EAE B 1545,
Sk 238 Nk SRR R B RS 0 [l i SR B B RGPl AT
MERREAMNTFEENAHENEREK. XERNE
JE B B A S B R B, B R TR R R B AL A
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] 6 4 B 16 P9 R E A5 68 BT 7 BR R R4 AT 3 B
BAF 490 JRACR.

GAEE, YRR E N 1100 CH & A &
5 20% K H, MR A 1200 CHREJRA A E & 8%
HH.

2.1. 4 BFEFFE

B hlkE PR B 1100 °C, iR JERR A] 2 h, 5 5l 4%
A R ORI A R S R R R L 55 558 IR b
KR FHRGEW. BRA AR EESBRERE
AENEBREARRG T AHEERSBHETHR
B, BRI TR 9.

®9 FERAMARBER

Table 3 The result of reductant kind test

EE S AR w/% =/ % Bitr/ % EleR/%  RERERITERA/ %
5 20 11.93 54.27 52. 00 12. 45
B 39.8 5.19 59. 1 21.99 13.96
Jrispes 20. 7 6. 61 56. 30 30. 60 12.16
TR 22.9 9.09 54.32 41. 50 11.86

H 9 AT, 3R R A KR (A kA PR BOR
R 24 5 AE R B, SO 5 5 A7 0 [ IBORER
By LA ERIEREREGE. 5B ARE R
AR EkS K RO MEERBAEAR, Kt
ERHKSRK . BERSRES . SHMPTESRE
B, BT AR AR B 8938 JEUR.

2.1.5 WMAFEREFGEE

FRFETEH Fe, O, 508 FHF AL O, SiO,
MCaO %, ERBEFESAT A RERERIR
H1 FeO 5 53X 2248 (REAL-& W IA) & A& B A =2 B A=
B—EE XN EEY, AT T FeO # & K&
B mME SRR ELIRNBE RSN
X, AR BRSNS RMA A RN, AT
BT S5 FORNER. FE&T PRI ERE
MEES MBS T FORBEEF, AT ERE
KEBERR.

HERERIRE 1100 C A JHRHE 2 h RS E
FERAR LR 10 = 2 M &HT, 45000 A% R
CaF; ,Na, SO, #l Na, CO; , FF47 %5 0 77 #f 25 X i J
R RAEERE. REFHRITESNM R 12.45%,
R R Y T3 10.

B & 10 AT A, EE R SR B pe it BB & n CaF, 0
Na, SO, , ¥R B B & A R, 5AmEsm
FARL, B CaF, F &AM MW EHERE, MR
i Na, SO, J5 8 K7 M 85 B &, i ANa,CO, J5
fEFRAB . 8K 45 R 24, CaF, # Na, SO, 1
BAG M, o] g6 M F kBB He

F10 EmAMELRER
Table 10 The resuit of additive kind test

Fh¥ AR w/ % BER/ % KRG/ % ERE/ %

8 18. 57 49. 14 73.30

CaF, 16 18. 09 55. 24 80. 26
24 19.11 54. 95 84. 34

8 11. 16 56.11 50. 30

Na, SO, 16 10. 54 61.90 52. 40
24 5. 16 69.73 28.90

8 11. 88 41. 85 39.93

Na, CO, 16 15. 27 36. 97 45. 34
24 15. 00 38. 66 46. 58

R EREERRE-FEEFARTR, REFMA
MELZ . HEZ, AR FHEA N RSB BN, [
NeFEFMERY. 26BN EN REESH
MR, EREEREPERSE, T ®RER—
CaF, YE¥ NI &35,

B FAE 2 B BE AN R, o800 500 £ A AR A R/t
NG, 24 5% 58 B 43 51 K 1200 C A1 1100 °C & AT
450k 1 h #1 2 h R HE 55 R AR IR A 8%
20% 0, HEAT THINA CaF, HE 2 9 0 KB W
8% ~24% A E K. 1100 CH IR I8 A8k 5 &
ik 12.45%, 1200 CHtF B b & HE K iR
11. 93% , i B 45 15 T % 11.
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Table 11 The result of additive conditioncontrast test

KB & mmR R w/ % B =E/% g/ % ElR/Y%
¥ 1100 C, 8 18.57 19. 14 73. 30
HER20%, 16 18. 09 55. 24 80. 26
B & 120 min 24 19. 11 54. 95 84. 34
L 1200 C. 8 11. 67 78. 42 76. 71

g5 8%, 16 14.18 74. 89 89. 90
i [E 60 min 24 15. 40 72. 63 94. 00

MFRILATLIE H, BN 1200 CHE, B &
CaF, HHE R4, BOF 5 & 6L B A% , [B] e 3 48 fin, 7
PRAE 3 535 SR 19 8] et 5 107 /R AT B B9 3 20 35 390 & B
B.GEEZE EERE 1200 C,HmMHE SRR
80 0 F A B A 5 I B KRS B 5 3 A0 (] o SRR AR
= T A IR AR SRR B & b
2.1.6 RERBEEATZHENHE

i i Bk AL Y 38 IF 5L R B Bl 7 2 R S AL R R
RS F AT A, HE R E 1 >1154 CHRX
R Fe FENRE X, R ZRE T ERSIR N
KEEPYRH CO. NFZHRREREL . ELUES
EFREA LR ER R A MA M HE, B
BEEEIRETRFEETENEMER . E8ER
EAATERBE RN, BEENRESRM B
BT R B A, B B BR BRERRE B A, BT A&

KB RERBE 1160 C. YEEEE KT 1160 C
if , BE BB PR AE 2 98 138 IR SO, th A5 B T 8 3l 4k
MIFE4r B HE  [FIBT t J2 80 ff Fe 77 7E O B8 8 X3, A
A B T3 S e R BB T, BT LA 9 38 R RS 42
A B 28 H A 1 A S R B U 1160 °C L& SR ] 70
min FRJE : R * HMFA AR A 100 :8: 8.
2.2 ®ERE

ERFEREAREERXRAZMAHT & x K%
BREMBITEY SE REGRELSE, kB
B B35 B B9 2E B 18 45,
2.2.1 By

BEW 40RE EH RULAE ¥ T, o 40 A0 A
By @EHAMTET BN EA. AR RA
250 mT W #HATET AERE. FRFEITERLA
11.93%, R RH T % 12.

x12 BTVHERBER

Table 12 The result of grind-fineness test

B2 /mm HEE/ Y W =R/ % B/ % =B/ %%
45 36. 65 24.24 74. 46
55 32.98 27.37 75. 66
—0. 076 70 27.25 33.01 75.40
85 24.18 37.95 76. 92
95 16. 58 55.12 76. 60
94 15.78 60. 94 80. 60
—0. 045 97 14. 75 64. 20 79. 38
99 14. 14 66. 43 78.73
90 13.21 70.17 77.70
—0. 037
95 12.32 74. 68 77.12
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7 1160 CHRIBET . RN R F IR B & & 5B
BRIERHALFERAFTE BT REPERMCKE
By MR ERA, T RENERBREATRE
1K ABRLRE T3 R AR 40 . AT & 5% e G KE B o A3 01 [2]
WERES. hE 12 EBRENRE T KRS
PR BRSE T R EIN BEE B A B
TS R B S A B FE A B, R R B 7t 7 1
AR EYCR B AR K HET 4 M —0.045
mm 5 94% # & B —0. 037 mm 5 F] 95% A, Bk KE
S 60. 94 Y638 fNB] 74. 68 % , BARNE D &b 1 8
o0 88 R e K L HL [BI U DA 80. 6 YRR R 77.12%. M
WH AL E BT RHEEY BRI K EEk
VB, M4 BB —0.045 mm 5 94% 1 fm F
—0.037 mm HE 95X, B ARHIEMEY A&
BT EE, LB HE —0.045mm &5 97 % A, £k
¥y mi kPR KRR, MU EREENET 4
Bk —0. 045 mm & 97%.

2.2.2 Wi

FEEG HME —0.045 mm & 97 W &G T, i#
THBRAR, ARERFN TR 1. HR 13 FTM. M
ERIGRENSM, EEZRKY UELERIEART F,
FEOE T 5L R AR, (B8 5 [ 0k 38 B & R 3 0 B 5
PNTTRE G BN SRAE R, EFE R 300 mT BAE
BT B S AL R 63. 83% . EI Wt ZE K 81.50%.

£13 MPEEARER

Table 13 The resuit of magnetic field intensity test

BHBRE/mT R/ &AL/ % ERCR/ %

180 12. 65 70. 87 75.16
250 14. 44 64. 67 78.25
300 15. 23 63. 83 81.50
350 16. 75 58.62 82.32

2.3 gEiE

ERREEUERETEAHT . #ITTHEE
SRE, E T 448 S5 ERE 1160 C &R A
[6] 70 min.7FUE ¢ ik : CaF, B F 100:8: 8 &
BER 418 —0.045 mm & 97% . #3578 B 300 mT.
M2 Ak R mBRE, KRS R555 T
% 14 fF 15.

& 14 A 15 AT, RIR G IR KE PR 18 5
AR A Bk 63.71% (B 83. 36 K MIBRKE B HE R »
By HHEETESHMPEEMIK, LUK Sc M REM
PR ESRH 8. 63%F1 9. 55%. B ERERT W0L
ERKRFS6% . ZBTATRATRPEK EEY
EER2.55% R AIE N SR £k iR 8

y Bree, Bsclg/t), Prelg/1) p

ETFes EScs ERE %

11.93, 76.3, 1411

100.00, 100.00, 100.00

100.00
93.06 12.82, 82.00, 1516
100.00, 100.00, 100.00
By
RE%
% 300mT

63.71, 422, 863.71

15.61 77.45
83.36. 8.63, 9.55
v v
B BB R

0.00, 0.00, 0.00
6.94 0.00, 0.00, 0.00

PR

2.56, 90.01, 1647.84

16.64, 91.37, 90.45

B2 SrREtegngnEs

Fig. 2 Roasted magnetic separation test mass fraction flowsheet
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Table 14 The result of comprehensive test

AL/ % Bl /%
PR AR R/ %
TFe Sc REV TFe Sc RE
3TN 15. 61 63.71 42.2 863. 71 83. 36 8.63 9.55
Bk R 77. 45 2.56 90. 01 1647. 84 16. 64 91. 37 90. 45
B2 2 oy 6. 94 — — — — — —
i 7 i) 93. 06 12. 82 82. 00 1516 100. 00 100. 00 100. 00
R 100. 00 11.93 76. 3 1411 100. 00 100. 00 100. 00

7 :1)Sc Al Re {7 g/t

K15 HETITRIVER

Table 15 The multi-elements analysis result of iron ore concentrate

TE ERY% LE 890
TFe 63. 71 S 0. 27
Si0, 8.48 P 0.16
AL O, 7. 90 F 2.12
CaO 9.88 C 0. 96
MgO 0 TiO, 1.72
K.O 0. 083 Sc? 42.2
Na, O 2.22 REV 863. 71

H:DScHI Re 8 g/t

(DiIRBHT AT T8, Sc M RE FEH &,
FHRTYEBENRGT NEHEY, S5V PORR
/NF0.01 mm K29 Y 48 %, R E AL T J7 53
USBEPNSET Y. RERMREH, RALEE
PR TE PR 8 P I BRTE B R L AT AT, 33X AL ok
TEAR FRMNAENTTR. MAIFRNES

FATRET —&HikRi.

(D FER R K Bead 2w, 1R B J2 32 W3 IR ek 46 B
FEHEER BENESAMNTREIRNHETT. &
R RIR B, BE AT ARIE T R B R AR WD i TR
WHR, WG F TEHRMA CaF, E RS £,
R SRR B 8948 & R e 2388 T RS R RLAR.

BORRERUET ZRELFSF . EFRRE
1160 °C, k%At 70 min, R ¢ RJER] : CaF, &
BHHF100:8: 8, BH 4 —0.045 mm & 97%,
B3R 300 mT. ERETZ &M THBHET &
i1 63.71% . [ 2 83. 36 % , ¥ # 1 Sc 1 RE #i%k
RO H 8. 63% F 9.55% , REXE B A Al 4B b 4> 1k
Sc #1 RE /8.

& 30Hk:

(] RE.$KF. AZFEELT aRELREY R 2R
B R KEFHR: B RB 2R, 2010,31(6):
886-886.

2] X R EERKFREE R BT RMIIR
(D]. BHA. R8T A%,2014.37-45.

(3] FR. BEELBFAEPRERBEARTRLI] YEF
5084 ,2014(4) :32-35.

The study on reduction roasting and magnetic separation of red mud

ZHAO Yulian, L1IU Jing, HE Ruiming, GUI Yajun, WU Leibin
Shanzxi Geological Survey, Taiyuan 030001,China

Abstract; In view of the low iron content in common red mud and the high contents of rare earth and

scandium in valuable elements, the recovery of iron from red mud in Yuanping bauxite mine was carried

(F# % 268 1)
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combination regulator,Dy developed from waste vogetable oil as collector in tungsten normal temperature
flotation, the WO, grade of tungsten concentrate obtained was 1.26%, the recovery was 73.66%, the
concentration ratio and beneficiation efficiency of concentrate were higher than that with traditional
collector 731, the recovery of tungsten was increased 8 percent, and the consumption of collector Dy was
only one half of 731.

Key words: scheelite; high calcium;ion;flotation;new reagents

(L% 263 1)

out by reduction roasting and magnetic separation process. The effects of temperature, time, the amount of
reducing agent, ground and field strength to the iron concentrate grade and recovery was investigated. The
result shows that iron concentrate grade is 63. 71% ,iron recovery of 83. 36 % ,scandium loss rate of 8. 63%
in concentrate, and tailings of magnetic separation that contains 2. 56 % iron could be used as the resource
of rare earth separation,under the environment of the calcination temperature of 1160°C ,70-minute restore
time,content ratio of 100 ¢ 8 ¢ 8 among red mud, coke and calcium fluoride,97% of —0. 045mm grinding
fineness and magnetic intensities of 300 mT. All of those is beneficial for the separation of scandium and
rare earth.

Key words:low iron red mud;reduction roasting;iron concentrate powder; magnetic separation



