55 45 B4 6 F B I B Vol.45 No.6
2025 4 12 A MINING AND METALLURGICAL ENGINEERING December 2025

BRAEHT HF R BRI

RER, B, HFE
CH AT 2 MBI A B2 7], Y 304 735100)

W OE. RASRREUN AR L 55 M AT RE A el T U . 25 SRR AR R, R AT U T2 AT R AR AR
FE AR RERE ; &0 TR R ES BT R R ) X RN S S24T 80 BB 5 5 B BT TR AH b, 2 R B TR 9 =L FE B B BRAIR s TAER )
4 MPa, $38H-0.074 mm i, 53% /2470, EHLRAEN 6.74 kWh/t JEER T4 330% , T /B )5 LLRE Heki i B K

KRR BIWEMEERE; = AR TEUH; AR TR AT BRIk b

hESES: TDI2 XERFRERG: A doi: 10.3969/].issn.0253-6099.2025.06.014

XEHS: 0253-6099(2025)06-0083-04

Experimental Study on Powder Preparation with Weakly Magnetic Iron Ore
by Dry Milling

ZHANG Zhirong, CHEN Yilin, GAO Zebin
(Gansu Jiu Steel Group Hongxing Iron & Steel Co., Lid., Jiayuguan 735100, Gansu, China)

Abstract: A high-pressure grinding roll (HPGR) was adopted for dry milling of the weakly magnetic iron ore from
Jingtieshan prior to magnetizing roasting. The results indicate that compared to wet milling, the dry milling process can
reduce production costs and energy consumption. The extrusion pressure of the HPGR exerts a direct impact on the
shape of the obtained cake and the subsequent breaking process. In contrast to single extrusion, multiple extrusions
lead to a significant reduction in power consumption of the main machine. With the pressure of 4 MPa, the final
powder with approximately 53% of passing size of —0.074 mm will require the main machine with power consumption
of 6.74 kWh/t, and a circulating load of about 330%. It can meet the requirement of particle size for the subsequent
roasting process.
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Table 3 Particle size distribution of raw materials

2/ mm TEER/ % B =H/ %
-15.0+10.0 19.39 100.00
-10.0+7.0 16.61 80.61
-7.0+5.0 11.89 64.00
-5.0+3.0 13.24 52.11
-3.0+1.0 15.01 38.87
-1.0+0.5 9.44 23.86
-0.5+0.2 7.25 14.42
-0.2+0.125 2.95 7.17
-0.125+0.08 2.45 4.22
-0.08 1.77 1.77
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Fig.2  Process flowchart of preparing iron ore powder

!
SRR

by dry milling

2 AR E X

2.1 FM4ik
2.1.1 BRGERBEEN FMHKE

HURE 300 kg, 780G 3 A, 3 I HE TAERJT 3.4,
5 MPa( X5 H 77 3 0004 000,5 000 kN/m*) , %
AR 0.46 m/s 0 T FFA 7 B U8 R R BF e ik
9 OF ™ AR BE A3 AR G DL, 25 SR R T S6F T 4R
FERCHR . BRI = IR SRS e ik g5 R gk 2~ 3 P,

K2 BRESEREENRESER

Table 2 Pressure tests for HPGR with a single extrusion

TR, ShiRER BLE BV, HfIRERE, R
MPa  DPEH/KW  JEE/mm (t-m7) (kWh-t') RE
3 6.77 12.0 2.80 1.22 FAHK
4 8.66 11.5 2.85 1.60  ZFTHL
5 9.54 11.0 2.91 1.80 Ear
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Table 3  Particle size distribution of products by HPGR with

single extrusion under different pressures

o P R 72 BT ) %

Bt/ mm
3 MPa 4 MPa 5 MPa
+10 4.60 3.13 2.53
-10+7 11.91 8.85 7.58
=7+5 10.98 11.06 11.10
=543 12.00 11.56 11.38
=3+1 16.43 17.42 17.84
-1+0.5 11.66 12.65 13.06
-0.5+0.2 9.79 10.71 11.10
-0.2+0.125 3.74 3.78 3.79
-0.125+0.08 3.74 3.78 3.79
-0.08 15.15 17.05 17.84
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Table 4  Pressure tests for HPGR with multiple extrusions

TAEE 1/ ShifE s B BIOFERE,  HBALRERE ORI
MPa  PPRA/KW JEE/mm  (t-m™) (kWh-t!) RE

3 4.51 9.2 2.80 1.08 LN/
4 5.16 9.0 2.84 .22 Tk
5 6.46 9.0 2.85 1.49 Bar
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Table 5 Particle size distribution of products by HPGR
with multiple extrusions under different pressures

AN IR R 7 R ER ™ % o

AL/ mon 3 MPa 4 MPa 5 MPa
+10 1.42 0.21 0.88
~10+7 3.44 3.61 2.65
~745 8.89 6.68 6.82
~543 13.08 11.03 11.36
—3+1 18.91 19.41 19.19
~140.5 14.35 16.54 15.66
~0.5+0.2 12.71 14.63 13.89
~0.240.125 4.86 5.0 4.80
~0.125+0.08 5.38 435 4.92
~0.08 16.97 18.45 19.82
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Table 6 Comparison of pressure test data for

single and multiple extrusions of HPGR
-0.50 mm Ki =R/ % PAfRERE/(kWh - t71)

TAEEJ1/MPa

K E2N K ZIK
3 32.42 39.92 1.22 1.08
35.32 42.52 1.60 1.22
5 36.52 43.43 1.80 1.49
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Table 7  Stability test results of preparing iron ore powder

by dry milling

S GhER
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IR FENLEES R/ (- h) 4.25
AR EHLEAFE/ (KWh - 1) 6.74
VHAAE IR 671 ff/ %o 330
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