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Fig.1 The grain size distribution map
of red mud from high-speed railway
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Table 3 The main particle size distribution of
high iron red mud/%
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Fig.2 The high iron red mud suspension

magnetization roasting-weak magnetic

iron separation test process diagram
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Fig.3 The experimental results of

magnetization roasting temperature
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Fig.4 The experimental results of CO

concentration in magnetized roasting

HRAE ] 4 32050 45 5 T g, Bl 5 38 IR SR CO MR
FERAN BT I, D5 0 TFe &7 5 0150 % 52 91 56 7
R BRI TFe [MICRAE CO VR
15% LAJ5 P46 B B, 1 TFe &AL 7E CO He B8 #E i
20% JE P IR IEAR ., 24 CO WIE H 15% $2 T+ = 20%
I, K5 5 TFe S AL M 56. 15% 3 2= 56.42% , 1M
TFe [AIUCZ I M 84. 31% &% 80. 41% ; B CO ¥
FERBAT 15% J5 , SO SR, 5 800 0 R 4 1
O LS R TRe IS SR 2605 AR ,
SEMJESAR CO MBS N 15% 5803 B v ik R g TR i
WA I
3.3 WEALKE KRR ER I

FE NSRRGSR KT AL TEE A 0. 3 m/s, KBl &
9 800 °C, i SR CO WIE N 15% , BEF 4N E -
0.023 mm &R 72.00% , RGN 0.20 T (45
PR H B 2 Fros iR 25 505 A0 5 58 B (] % 3 2K 2%
VIR SR G AL 5 48— 55 RE R BRAE AR I 5 i), 45 SR an &) S
Fis .

FRAE 5 A a6 5 5 m 0, s A e [ o) o3 42 AR
e IR T o — 553 i 2 A A 1) R I B Wk 2 B
DR T[] PR AN BB 4iE e, S9RE 7 TRe b 437 15 [l i
REETHEREAES . BRI ] T 1 min SEKC
Z 2 min B, KB TFe & A7 55.84% 427+ &
56.32% ,TFe A1 YitR i 78. 81% T+ & 86.39% , & W



2025 4F 10 A4 5 i

RIS ;BRI U IR R AL b — 58 i e kIR T 5T - 53 .

56.5 95

/ \ |
560} . S
N 185 5
1 - )
& =
2 {80 E
E 5550 ® =

—a— TFe i & 175

—o— TFe[al i %
55.0 ] 1 Il 1 1 70
10 15 20 25 30
AR BE T ) /min

B 5 Ak hams el g R
Fig.5 The results of magnetization roasting

time test

0 DR A A e o i TR A ) R kR U 55 PR 1)
IR () A ) 5 R 1 ) R 0 2 1) A A, DT 4 T
PRGH™ TFe a7 F1 TS 5 2R R I ) 46 22 2 4 =
3.0 min I, FAEHHY TFe &7 i1 56.32% F &=
55.73% ,TFe [HIR 1 86.39% [ 2 76. 61, 156 HH [A]
B RTRAT A] K | 25 T 800 210 34 R 1 e
PEG W) Bk 3 R, AR 5 E P T FeO (TR K
PO R S EEAE B TFe A7 FER [H1 R R
W DRI, B B I REAR A et 18] 4 2. 0 min, DL
BAET 0977 5K 66. T4% , TFe &hifii H 56.32% , TFe
ISR A 86.39%
3.4 EyHEERE

8 DN TR AR5 e T AL TR B 0.3 m/s RS R ]
2.0 min SRR E 800 °C IS CO HRIE 15% |
WEESR I 0. 20 T M54R3 18] 2 B /s i R 2% 48 4%
SRR A A T i AR I DR TG A s 0 — 553 o e Ak
FEPRIRZ I 25 R UL IE 6,

57.5 92
57.0 \\ 188
-—
s 565 " 8
& 184 5
] =
i 560+ =
A {80 Bl
€ sssf =
—s—TFefr & 176
350 ——TFe[lf o
54.5 72

64 68 72 70 80
W41 -0.023 mm & /%

Bl 6 JhEteE AR e A
Fig.6 The grinding fineness test results of

roasted sample

HRAE & 6 1356 25 S AT i, BRAB W) TFRe 57 Bifi
VB 20 B A 0 2 IS T R ST AR R e i RS
(1) TFe [N BEE B 40 B2 B3 I S AN T AR A
P MEB S AR ERT AN E - 0.023 mm &N
72.00% F, FAE W1 TFe S 07 K 56.32% , 4k 4L 1
TR A0 k50 19 TFe &7 4k S48 & 8 T
B MERAS 1Y TFe RIS IN A BE AR, X 2 i T
VA A R 3 20 i A R 3 ) AR A ) R
MR AE A, XA 2 B A 41 B - 0. 023 mm
TR T72.00%
3.5 5EHEIEIAIEINIE

TE N LA KT BT AL BE 0. 3 m/s | i e il (1]
2.0 min JFEEIRE 800 C A JFUA CO YeE 15%
BEW A0 - 0. 023 mm 7 & 72.00% W 50F T #2K
2 JITR YRR 5 4 55 i 1R 1 e %o v Ak i e TR L Ak A
- 5 MR IR R A, 25 R UL 7

57.6 90

—
5721 . 1ss
< 5681 8
& 80 5
UE 5640 =
<t =
R 175 5
£ 560} =
——TFe & & ~470
5561 -
— Trcuﬂﬁzi
55.2 65
010 0.15 020 025 030
W3R % /T

B7 SRkt s R
Fig.7 The field strength test results of weak

magnetic separation

HR A5 &1 7 250 45 5 vl A Bl i 1 8 1) AN I
BN, BRE B A TFe i 057 328 i B AR, 10 20K 5 7Y
TFe MISCR EIE T 5 PR G, S
WE s B M L 0. 25 T J , Boks 0 1 el i % 4 1
2% (HJEPORE A TRe & S AREE T, HF R0 B L3
K, 56. 14% F& 3] 55.61% , 48 % BT 1Y
TFe f o7 5 18] W 22, B 22 59 WG & () W6 37 9 B2 Ry
0.25T,

3.6 INEEEAL RS- B RS SR IGIE IR IS

DN TR AR5 e T AL TR BE 0. 3 m/s RS R I ]
2.0 min SRR E 800 °C iSRS M CO HRIE 15% |
FEW A B - 0.023 mm & 1= 72.00% | 55 R %% 3 5%
0.25 T WIAMER %1 2 FioR i FE R 47 DN g Ak k%
I — 559 MR R B0 U U8 I X 1k B E AT Z T R o



.54 . T EHKRE & S 4 BIETE

B, LA S o e« IR S i A R o8 — S5 G 1Bk 42
AREYATFTHE S AT FEE G5 R LR 4 3R 5,
R4A PR TN R e - S ek
Kb iR s AR %
Table 4 The verification test results of high iron
red mud “ Flash Magnetizing Roasting-low
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Fig.10 The reaction mechanism diagram of magnetization roasting of hematite (limonite) iron ore
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Flash magnetizing roasting-low intensity magnetic separation process
for preparing iron concentrate from high-iron red mud

DU Wuxing'?, GUO Xin'*, ZHANG Jiangiang'*, ZHANG Zhiyong'*, ZHANG Nan'~

(1. Zhengzhou Non-ferrous Metals Research Institute Co. , Ltd. , CHALCO, Zhengzhou 450041, China;

2. National Aluminum Smelting Engineering Technology Research Center, Zhengzhou 450041, China)
Abstract; Iron minerals in red mud mainly exist in the form of hematite, limonite and goethite, and the iron
recovery rate of direct magnetic separation is low, and it is difficult to obtain high-quality iron concentrate. The
suspension magnetization roasting process has significant advantages in the extraction of iron ore resources. On the
one hand, suspension roasting can ensure the reaction efficiency of fine-grained red mud;on the other hand, the
flash magnetization roasting time is short, the magnetization effect is good, and the energy consumption is low. In
this paper, the red mud (Fe,0, 62. 15 wt% ) from an enterprise was used as raw material, and it was treated by
flash magnetization roasting-low intensity magnetic separation process. The effects of process parameters on the iron
separation effect were investigated, and the reconstruction behavior of the phase in red mud and the reaction
mechanism of magnetization roasting were discussed by characterization analysis. Under the conditions of
fluidization speed of 0. 3 m/s, temperature of 800 “C , roasting time of 2. 0 min, CO concentration of 15% , grinding
fineness of — 0.032 mm content of 72% and magnetic separation field strength of 0.25 T, the yield of iron
concentrate was 67.69% ( TFe 56.21% ), the recovery rate was 87.45% , the tailings yield was 22.51% ( TFe
24.26% ) , which could be used to prepare cement. The results of characterization analysis show that the weak
magnetic hematite (limonite) in the red mud is directional reduced into strong magnetic magnetite during the flash
magnetization roasting process, and some diaspore, gibbsite and diaspore are dehydrated into Al,O,, while the
gangue minerals such as quartz and rutile do not change. The main mechanism of magnetization roasting is that CO
reacts with Fe’* on the surface of hematite (limonite) to form Fe’* | and Fe’" reacts with Fe’" to form magnetite
Fe,0,; the outer layer of Fe’* and electrons diffuse to the inner layer of Fe,O, through lattice vacancies; after
lattice reconstruction, it is transformed into magnetite Fe;O,. The inner layer of O,diffuses to the outer layer and
reacts with CO to form CO,, which is continuously removed.
Key words: high-iron red mud; flash magnetizing roasting; low intensity magnetic separation; mineral phase
reconstruction ; iron ore concentrate; reaction mechanism
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