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Research on optimization of preheating roasting process system for high

silicon magnetic powder pellet
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Abstract: In response to the problem that w( SiO,) is generally high in magnetic powder for pelletizing in China the
suitable ore proportioning structure of two high-Si magnetic powders of Anqgian mine and Daqiu mine is researched by
conducting pellet preparation tests on two high-Si magnetic powers at Daguoshan pelletizing Plant and the 7%
w( Si0,) of the high-Si magnetite pellet thermal regulation is optimized. The results show that the compressive strength
of fresh pellet does not change much with the increase of moisture when the ratio of magnetic powders of Angian mine
and Daqiu mine is 3:7 and the falling strength increases gradually and the best performance of fresh pellet is
achieved when the moisture content is (9.5 £0.5) % and the bursting temperatures are all greater than 700 °C.
Under the same ore powder ratio the compressive strength of pellet gradually increases with the increase of preheat
roasting temperature the preheat ball strength exceeds 400 N/P when the preheat temperature is 1 100 °C and the
roasted ball strength exceeds 2 500 N/P when the roasting temperature is 1 250 °C.
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i
w( Si0,)
o S 1
1.1
(
. GAN ° w( Si0,) )
1.2 o 1
Fe, O,
Si0, o 66.25% w( Si0,) 5.2%
Si0, w( Si0,) 7.84%; P. K. Na
0 2
o - 0.074 mm
N 20.08%  —0.048 mm 66.93% ;
N - 0.074 mm
E 28.55%  —0.048 mm 69.23% .
Si0,
1 ( )
Table 1 Main chemical composition of raw materials %
TFe FeO Sio, Al, 0, Ca0 MgO P S K,O Na, O LOIT
66.25 23.52 5.20 0.20 0.34 0.39 0.01 0. 002 0.01 0.08 -3.34
65.43  29.05 7. 84 0.14 0.25 0.29 0.01 0.02 0.01 0.12 -3.40
2.68 <0.05 58.10 13.65 3.62 4.85 0.05 0.05 0.50 — —
2 ( )
Table 2  Size of iron ore fines %o
+0. 150mm 0. 150 ~0. 106mm 0. 106 ~0. 098mm 0.098 ~0.074 mm 0.074 ~0.048 mm -0.048 mm
2.86 2.97 1.23 5.93 20.08 66.93
0.20 0.30 0.10 1.62 28.55 69.23
1.2
() 37
1.19% 7% 950. 1 050. 1 080. 1 100. 1 120.
8% 9% 10%; 1150 1180 C
1. 19% °
9.5% 3:7. 4:6 o
5:5, 3.
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Table 3 Test plan
( ) kg 1% /g 1%
1* 3:7 3 1.19 35.6 7+0.5
2* 3:7 3 1.19 35.6 8+0.5
3 3:7 3 1.19 35.6 9+0.5
4% 3:7 3 1.19 35.6 10 £0.5
5" 3:7 3 1.19 35.6 9.5+0.5
6" 4:6 3 1.19 35.6 9.5+0.5
7" 5:5 3 1.19 35.6 9.5+0.5
1200, 1250 1280 C
2
2.1
SEM XRD
1.2 o 1
; A— B— 1— ;22— ;3 —
XRD
o Fig.2 XRD pattern of magnetite
2
9-10
2.2
4
3:7
(a) ( x10 000) ; (b) ( x5 000) 3 10%
1 SEM
Fig.1 SEM microstructure of magnetite
4
Table 4 Green properties of ore pellets
1% ( : ) /(NP7 (0.5 mm) ™ /°C
¥ 7.0+0.5 3:7 9.90 3.4 >700
2f 8.0+0.5 3:7 8.99 4.0 >700
3* 9.0+0.5 3:7 9.39 4.0 >700
4% 10.0£0.5 3:7 9.58 10. 4 >700
5" 9.5+0.5 3:7 8.63 10.5 >700
6" 9.5+0.5 4:6 9.30 3.1 >700
7* 9.5+0.5 5:5 5.99 7.1 >700
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9.5%
14-15
3:7 o o
Fe, 0,
10
-1z 2.4
700 C .
2.3 1 100 °C 15 min
3:7 5. 6" 7"
3:7 o 5
o 950 C 15 min
219 N/P; 1 050 C 3:7 1280 C 15 min
15 min 330 N/P. 3 513 N/P,
o Fe, 0O,
Fe, 0, o,
5. 6" 7*
1080. 1100, 1120, 1150 1180 C
15 min 3 7w
3
3:7 1180 C o
1 267 N/P.
Fe,0, Fe,0, 02
13 5
Fe,0, FeO Table 5 Compressive strength of roasted pellets
‘ N/P
( 1200 C 1250 C 1280 C
3:7 1 835 2570 3513
4:6 1321 2 386 3474
5:5 1 706 2 895 2 847
2.5
3:7 1 100 C
400 N/P;
o 1—3:7; 2—4:6; 3—5:5.
3 1 250 «C 2 500
N/P,

Fig.3 The influence of preheating temperature on the
compressive strength of pellets with

different proportions
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1 200 C
o 1100 C 4 o
4 : Fe,0,
Fe, 0, Fe,0,
2 EDS
Fe,0, Fe, 0, ( 6) : 5 I
Si0,; 1T
Z, Fe, 0, ;o I Fe, 0,
w( Si0,)
Fe, 0,
(a) ( x1000); (b) ( x1000)
4 1100 °C
Fig.4 Microstructure of pellets preheated at 1 100 °C
1200 C EDS
5.6 ° 5 (a) ( x1000); (b) ( 1 000)
Fe,0, 5 1200 °C
Fe, O, Fig. 5 Microstructure of pellets roasted at 1 200 °C
6 1200 C EDS
Fig. 6 EDS energy spectrum analysis of pellets roasted at 1 200 °C
1250 C 7 o
7 1250 C
Fe,0, Fe, 0,
Fe'*
*
Fe, O,
(a) ( x1000); (b) ( x1 000)
o Fe,0, 7 1250 °C
Fe, 0, Fig.7 Microstructure of pellets roasted at 1 250 °C
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27 -28 .
Fe, 0, s
Si0,
Fe, 0,
29 -30 .
3 6
(1)
o 9.5% 7
3:7
700 C .
(2)
° 8
3:7 1 100 C
400 N/P; 1 180 C
1267 N/P. ?
(3)
o 3:7
1250 C 2 500 N/P;
1 280 C
3513 N/P, 10
1 J.
2017 42(3) ;42 —49.
ZHU Deqing HUANG Weiqun YANG Congcong et al. Pro— .
gress in iron ore pellet technology J . Sintering and pelleting
2017 42(3) ;42 —49.
2
I 2017 42(02) :25 -30;37.
XU Manxing ZHANG Yulan. The current situation and devel—
opment trend of my country’s pellet production technology in 12
the new century ] . Sintering and pelleting 2017 42( 2):
25 -30;37.
3 J.
2021 19(2) 143 —48; 57.
XU Manxing. Vigorously promote the production and develop— 13
ment of high-quality pellets in China J . Mining Engineering
2021 19(2) :43 -48;57.
4 N 14

2019( A07) 1 12 - 17.

LIU Xiaoyan. The construction of ecological civilization pro—
motes the ultradow emission transformation of the iron and
steel industry N . World Metal Herald 2019( A07) : 12 —17.
. Si0,
J. 2017 42(4):23 -27.

LI Jie XIN Zicheng LIU Weixing et al. The influence of SiO,
content on the properties of magnesia flux pellets J . Sintering
and pelleting 2017 42(4):23 -27.

GANM JIZY FAN X H et al. Value-added utilization of
waste silica powder into high—quality chromite pellets prepara—

tion process J . Powder Technology 2018 328:122 -129.

J. 2005(1) :29 -33.
SHI Wei LIU Zhengdong CHEN Zhanjin et al. Research on
technological mineralogy and beneficiation technology of da—
gushan iron ore J . Metal Mine 2005( 1) :29 -33.
SHEN F M GAO Q J JIANG X et al. Effect of magnesia on
the compressive strength of pellets J . International Journal of

Minerals Metallurgy and Materials 2014 21(5) : 431 —437.

I 2018 39(6) : 110 —115.

YAN Zhaozhao LU Jianguang LU Qing et al. The effect of al—
kalinity on the quality of green pellets and the compressive
strength of pellets J . Steel Vanadium and Titanium 2018
39(6) 1110 - 115.

. GF88

J. 2020 45(6) :61 —68.

ZHU Deqing HUANG Zhengjing YANG Congcong et al. Ex—
perimental research on preparation of oxidized pellets from
GF88 hematite concentrate J . Sintering and pelleting 2020
45(6) :61 —68.

. Si0,

J. 2020( 4) : 191 —195;201.

SUN Jianning LIU Xiaojie YAN Zhaozhao et al. The influ—
ence of SiO, on the compressive strength of Handan
pellets J . Multipurpose Utilization of Mineral Resources

2020(4) : 191 - 195; 201.

2017 45(6):10 - 14.
ZHOU Xiaojun. Practice of optimizing production process pa—
rameters of pellets J . Iron and Steel Research 2017 45(6) :
10 - 14.
FORSMO S P E FORSMO S E SAMSKOG P O et al. Mech—
anisms in oxidation and sintering of magnetite iron ore green

pellets J . Powder Technology 2007 183( 2) :247 —259.

T 2014 42(6) 1 -4.



2022 3

65

15

16

17

19

20

21

22

CHEN Kuiyuan JIA Yanzhong LIANG Delan et al. The influ—
ence of preheating system on pellet strength J . Tron and Steel

Research 2014 42(6) : 1 -4.

. 2020 45(5) :49 - 53.
MENG Feiyu HUANG Bangfu. Research on strengthening the
consolidation performance of vanadium-titanium magnetite ox—
ide pellets J . Sintering and pelleting 2020 45(5) : 49 —53.
. MgO
I 2019 44(4) :36 —39; 60.

LI Shenzi LONG Yue Pan Xiangyang et al. The influence of
MgO and roasting conditions on the compressive strength of
acid pellets J . Sintering and pelleting 2019 44(4): 36 —
39; 60.

2012 40(4) :11 -13;39.
FANG Jue SONG Jianxin GAO Yanjia et al. Experimental
study on oxidation roasting of pellets J . Iron and Steel Re—

search 2012 40(4) : 11 -13;39.

I 2014 39( 1) :21 -24;39.
XIA Leige SU Buxin LI Xinyu et al. The relationship be—
tween the roasting temperature and the strength and reducibili-
ty of pellets J . Sintering and pelleting 2014 39( 1) :21 -
24; 39.

. PMC N

J. 2020 55(10) :21 -28.
LU Jianguang LIU Xiaojie LU Qing Selection of PMC ore
particle size and pellet preheating and roasting process param—
eters J . Iron and Steel 2020 55( 10) :21 -28.
KUMAR P S RAVI B P SIVRIKAVA O et al. The study of
pelletizing of mixed hematite and magnetite ores J . Science
of Sintering 2019 51( 1) :27 -38.
WANG C XV CY LIUZJ et al. Effect of organic binders on
the activation and properties of indurated magnetite
pellets J . International Journal of Minerals Metallurgy and

Materials 2021 28(7) : 1145 - 1152.

2010 22(2):6 -8;50.
YANG Xuefeng. Roasting and consolidation mechanism of red
magnetic mixed iron concentrate pellets J . Journal of Iron

and Steel Research 2010 22(2) : 6 - 8;50.

23

24

25

26

27

28

29

30

I 2017 38(3) :636 —639.
LIU Kai CHEN Shujun LU Qing. The influence of preheating
roasting on the compressive strength of pellets J . Foundry

Technology 2017 38( 3) : 636 —639.

J. 2017 38(3):88 -93.
PAN Xiangyang LONG Yue XV Chenguang et al. Research
on the influence of alkalinity and roasting temperature on the
compressive strength of pellets J . Steel Vanadium and Tita—

nium 2017 38(3) ;88 —93.

J. 2020 45(2) : 36 —40; 66.
ZHAO Lianda LIU Yingli XUE Qingguo et al. The effect of
adding hematite on the properties of oxidized pellets J . Sin—

tering and pelleting 2020 45(2) : 36 —40; 66.

] 2017 42(6) :57 -62.
ZHANG Shuhui YAN Zhaozhao LIU Xiaojie et al. The re—
search status of the influence of chemical composition on the
compressive strength of pellets J . Sintering and pelleting
2017 42(6) :57 -62.
. MgO. TiO,

J. 2017 52(7):14 -21.
LI Naiyao ZHANG Jianliang LIU Xingle et al. The influence
of MgO and TiO, on the comprehensive metallurgical proper—
ties of magnesium vanadium-titanium pellets J . Iron and

Steel 2017 52(7) : 14 -21.

J. 2017 45(1):23 -25.
WANG Hongbing JIA Yanzhong LIANG Delan et al. Experi—
mental study on direct reduction of vanadium-titanium magne—
tite carbon-containing pellets J . Iron and Steel Research
2017 45(1):23 -25.
WANG R R ZHANG J L LIU Z ] et al. Effects of magnesium
olivine on the mineral structure and compressive strength of
pellets J . Ironmaking & Steelmaking 2020 47(2):100 —
105.
WANG R R ZHANG J L LIU Z ] et al. Interaction between
iron ore and magnesium additives during induration process of

pellets J . Powder Technology 2020 361( C) : 894 —902.



