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Table 1

Multi-component analysis of iron ore sample

TFe FeO P S SiO, Al O,

CaO MgO K,O Na,O H,0" j<¥e e

35.68 33.78 0.10 0.36 20.73 3.23

1.21 0.14 0.060 1.61 6.51 21.05

®2 W HEDHRUFIES T

Table 2 Iron phase analysis of iron ore sample

SR Tk R Y Fe I (H) BRI Fe ZEERA P I Fe TRALE I Fe TR [ Fe it

ER/% 0.87 8.99 25.32 0.263 0.137 35.58
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Table 3 Mineral composition and contents of the ore
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Table 4 Main components of pre oxidation products

TFe FeO P S Sio,

Al,O; CaO MgO K,0 Na,O

44.60 0.02 0.10 0.15 25.96

4.02 1.51 1.46 0.17 0.07
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Fig.2 Effect of roasting time on suspension
magnetization roasting
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Fig.3 Effect of CO concentration on magnetization
roasting effect
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Table 5 Main components of roasted products

FE TFe FeO P S Sio, Al O, CaO MgO K,0 Na,O
E RS 56.31 24.11 0.09 0.28 13.12 2.42 2.38 1.92 0.06 0.07
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Fig.5 Magnetization of roasted products under different
roasting temperatures
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N, adsorption desorption isotherm (a) and pore size
distribution (b) of pre oxidation products
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Table 6 Effect of different roasting temperatures on pore structure

F i BETRMA/ (m*g™h) BIHELZ/ (em’g™) BIHF#4L.4%/nm
T AAE 28.7821 0.126929 12.9666
450 CHREBE b 23.3981 0.133270 16.8417
475 CHREBE™ b 24.4172 0.128822 16.6092
500°CKEBEr= 22.1561 0.135887 18.7878
525 CRIBE™ i 23.5988 0.130330 16.6781
550°CREREF= 224714 0.131200 17.4992
(a) (a)
80 —a— it qol
—e— fiti

% B HE/(cm® g ' STP)
B
S

0 0.2 0.4 0.6 0.8 1.0

AEXTE 77 (P/PY)
0.35
~ (b)
o 0301
5 o02s]
=
= 020f
=
E 0.15 F !
W 0.10F ®
S /
2 005t
z 005 ]
' ! ! x. I
0 20 40 60 80 100
fL#&/mm

8 IEIRIRE 475°C FamAy N, TR -Fit pi iR 2k
(a) RILESF (b) (KEKERTIE] 3 min)
Fig.8 N, adsorption desorption isotherm (a) and pore size
distribution (b) of products calcined at 475°C
(calcination time 3 min)

I B &/(cm3-g ™ STP)
IS o
(=) (=)

]
353
(=

0 0.2 0:4 016 0.8 1.0
AHXEFE T3 (P/P)

/

025
0.20 - /

0.15

035
(b)

0.10 - /.
/'

dV/dlog (D) FLIAF/(cm?*-g )

0.05
jﬁ e T,
0 10 20 30 40 50 60 70 80
fL4%/Mmm

B9 KEERIRE 500°C F=EREY N, IR HMI-RR MR Lk
(a) RFLESH (b) (KEEEATIE] 3 min)
Fig.9 N, adsorption desorption isotherm (a) and pore size
distribution (b) of products calcined at 500°C
(calcination time 3 min)



0800

s o3l

2022 4

W B B /(cm?- g STP)
P D o]
S S S

[N}
(=}
T

035
0.30 |
0.25 |
0.20 |
0.15
0.10 |
0.05 |

dv/dlog (D) FLIERY (cm> g )

—0.05

'(ajk A

0'.2 0'44 OI.() OI.8 1'.0
XSRS (P/PY)
(b)
' TTT—e———

0 20 40 60 80 100
fL4%/mm

10 KEBEIRRE 525°C =M N, IR HT-RR M iRLk
(a) RFLES T (b) (KEUEETIE] 3 min)
Fig.10 N, adsorption desorption isotherm (a) and pore size
distribution (b) of products calcined at 525°C

80

60 +

W B &/ (cm®-g ' STP)
&

0.35
0.30

dv/dlog (D) fLIAF/(cm® g ™)

—-0.05

& 11

(calcination time 3 min)

(@

— .
——

M i

I

==

0 0.2 0.4

025
0.20 |
0.15
0.10 |
0.05 |

0(6 0(8 1'.0
AHXTE 77 (P/PY)

T

0 20 40 60 80 100 120 140 160
fL1%/mm

KEIRIRE 550°C = aRRY N, W BB B SR 2%

(a) RFLZSD % (b) (kEIEETIE] 3 min)

Fig.11

N, adsorption desorption isotherm (a) and pore size

distribution (b) of products calcined at 550°C

(calcination time 3 min)

M 6 H RN, R EESE N, Kb L 2 i AT
Ak, LR RSB . 1l
FE &8 U e Jo, LR T A it 28.7821 m¥/g [%
4 550°C ) 22.4700 m¥/g, HENAERTBent #E b A7 4E
LA PHRRIA G e, FLAR R 12.9666 nm
BN 550°C () 17.4992 nm, L7¥H1 0.126929 cm’/g
BnE] 550°C 1) 0.131200 ecm®/g, 3k 5 W] FL 4%
B A 3 AL RS 380 o 38 SR e S5 1) 7 i
TR AGHE i 1 FL &5 AR AR BCR AR, SRR I
B B i FE T A (R L& Mg e K . AL
(RICAs, ] BEXT G SR 1 B0 k06 3 i — 1 5%

3 42 b

(1) JEBL TFe Ak 35.68%, 47 4% G
FEPHE010%. SHE 036%, FEKE 21.05%.
WA R 2 BRSO SRR R R
SEHHN 51.20%, 9.60%. T EIKAH YA vE
R, RE. SRY AR IS A

(2) RABTFHACKRE T2, RS AL
JE AT RS BE, AERERERLEE R 500°C K5I [H]
3 min, CO FHE N 0.2 L/min &R, (57T
BRAGH AL 56.31%, [HICE 92.05% I SEg 4R

(3) 7£450~550°C JalH P, i&J5K5%E 3 min,
Py S IR 2 W AR R e AR S WA,
FEA R T IR 38 B AT, A [R) 3 i et B %)
VAR TN R e ALTE TN

(4) TR IR Rk e )E, LRI R
28.7821 m?/g [% 2 550°C [¥) 22.4700 m*/g, HEMAE
fibeid B rh AF AR AL G M P B S e i 7, AL
JUSFH 12.9666 nm #4514 550°C 1) 17.4992 nm, L
%M1 0.126929 cm’/g H4/NE 550°C 170.131200 cm’/g,
Wt I L &5 Fa) Bl Al IR s e FL RS 38 . AL &5 1 ek
AR, ATREX ST SR B 3 s

Z5E R

[1] BREE, sk 45, 2200 oY, 55, BRRAER T Lo B R B STk
JELT] A7 £- 45 R, 2021(3):99-105.

CHEN C, ZHANG Y S, LI X Y, et al. Research progress in
titanium-magnetite beneficiation technology[J]. Multipurpose
Utilization of Mineral Resources, 2021(3):99-105.

[2] #ES7AE, EWE AR, B, 45, R SRR 58S
Mo s B R D], 35 B AR, 2012, 48(5):894-905.

CUI L W, XIA H D, WANG C, et al. Current situation of iron



5 4 W
2022 4£ 8 A

T ARBE. TREBAESKS BFHEACREBRIRE AR S0 Ha

81

ore resources in China and screening of physical geological
data of iron ore[J]. Geology and Exploration, 2012, 48(5):894-
905.

[3] 5, TRM S, TRIGAS, 45, 3 A WG 5l A7 B B YA
S HT L] T g A A, 2014(5):15-17.

WANG Y, XING S W, ZHANG Z J, et al. Reserves analysis of
identified low-grade iron resources in China[J]. Multipurpose
Utilization of Mineral Resources, 2014(5):15-17.

[4] BHEE, o, B, 55, & 22 B MEE B A1 HORE AT K
A AR TRER (I]. 7 25 A, 2015(2):12-17.

LIY J, YANG G, ZHAO R C, et al. Feature of refractory iron
ore containing siderite and its research trends of beneficiation
technology[J]. Multipurpose Utilization of Mineral Resources,
2015(2):12-17.

[5] Tk, BRAEAE. RSk P B R SR - 1 1 4% ok (0.
W45, 2019(5):70-74.

HE W, LIAO D H. Preparation of iron powder from siderite by
direct reduction and magnetic separation[J]. Multipurpose
Utilization of Mineral Resources, 2019(5):70-74.

(6] WINL, ARAFE, WIAEN. ZE8n™ FEAb L fg S albe 45X 5
ARSI 7RG A, 2018(6):85-89.

HU H, SONG C Y, HU G Y. Study on basic properties and
sintering of siderite ore[J]. Multipurpose Utilization of Mineral
Resources, 2018(6):85-89.

[7] XN, M, 555, 5. 35T Box-Behnken 136 e 1
MEAKRZER BT BN T 2S5 0] 0 =468 H,
2018(4):152-157.

LIU M B, YANG C P, YAN Z, et al. Optimum recovery
process parameters of siderite tailings in Zhashui based on the
box-behnken method[J].
Multipurpose Utilization of Mineral Resources, 2018(4):152-
157.

[8] Zhu D Q, Zhao Q, Qiu G Z, et al. Magnetizing roasting-

center-united experimental

magnetic separation of limonite ores from Anhui Province in
east China[J]. Journal of University of Science and Technology
Beijing, 2010, 32(6):713-718.

(9] WHERBT, B+ %, g, &5 B ARME g A By i G
e~ RN IERUAR [T]. AR U441, 2019, 31(2):1-4.

HAN Y X, LI Y J, GAO P, et al. Innovative and efficient
beneficiation technology of refractory iron ores based on
suspended magnetization roasting[J]. Journal of Iron and Steel
Research, 2019, 31(2):1-4.

Effect of Suspension Magnetization Roasting Temperature on the
Properties of Roasted Products of Chongqing Jielong Iron Mine

Chen Chao'?, Han Yuexin', Liu Yachuan?, Wang Jing®>, Liu Yingzhi’
(1.College of Resources and Civil Engineering, Northeastern University, Shenyang, Liaoning, China;
2.Institute of Multipurpose Utilization of Mineral Resources, Chinese Academy of
Geological Sciences, Chengdu, Sichuan, China)

Abstract: Siderite is an important iron ore resource in China. Suspension magnetization roasting is an
effective method to deal with complex refractory iron ores. In this paper, a small laboratory suspension
magnetization roasting device is used to carry out the research on the optimization of suspension
magnetization roasting process and the effect of roasting temperature on the performance of magnetized
roasted products for Chongqing Jielong iron mine. The results show that under the conditions of roasting
temperature of 500°C, roasting time of 3 min and CO dosage of 0.2 L/min, the iron concentrate grade of
56.31% and recovery rate of 92.05% were obtained. XRD analysis shows that in the range of 450~ 550°C,
most hematite can be transformed into magnetite by reduction roasting for 3 min. Increasing the temperature
is conducive to the more thorough reduction of hematite, and the reduction temperature has little effect on
the magnetism of roasted products. After reduction roasting, the specific surface area of the pre oxidized
sample decreases, and the pore structure collapses and is filled, resulting in the increase of pore size. The
change of pore structure may have a certain impact on the subsequent grinding and magnetic separation. The
research results have certain significance for understanding the law of suspension magnetization roasting.
Keywords: Suspension roasting; Product performance; Siderite; Roasting temperature
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