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Experimental study on microwave sintering of iron ore

LI Jian, MAO Xiaoming, XIONG Lin
( Central Research Institute ,Baoshan Iron & Steel Co.,Lid. ,Shanghai 201900, China )

Abstract: Microwave sintering is used to study the differences between conventional sinter and iron ore in terms of
microwave heating characteristics, microwave sinter alkalinity, ore phase structure, pore structure, metallurgical
properties , etc. The results show that the microwave sinter has the characteristics of low sintering temperature , more
reasonable mineral composition, high porosity and better metallurgical properties, which confirms the technical

feasibility of using microwave heating to produce sinter. The results can provide theoretical support for the

industrialization of microwave sintering of iron ore.
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1.1 R EM

IR A EEAL s R 1 iR,
Hirpr, 0CS Z—Fh = [ ELVE 1) /& b Bbe 45 Ak
BRA, Bk R 65.18% , S AR E N 2. 68
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Table 1 Main chemical composition of iron ore %

BB TFe FeO SiO, CaO MgO ALO; LOI
OCS 65.18 1.00 1.54 0.02 0.05 1.38 3.27
OHY 58.32 0.27 4.60 0.08 0.10 1.46 10.18
OYD 56.54 0.25 6.43 0.06 0.11 1.74 10.71
OCL 65.76 8.73 4.65 0.38 0.31 0.28 0.26
O0P 65.80 24.00 3.63 1.19 1.16 0.19 -0.79
P T RE M AT IR, LR B B R
2.45 GHz, HcRIIE N9 kW, FHEHEE K 50 ~
120 °C/min, SRR 1400 C, HKE
AR 0.5 ~3.0 kg; R X SFEAT I A
TR T s R4 A 2 BRSO e 4
LB A S S5 i A7 53 s R AC e lox be
2509k JE AT s IF a3 R AT JIS M8720 Al
GB/T 13241—2017 hpifEXHIE IR 5k £k 12 38 i
FEFEA TR

1 ShEX RO

Fig.1 Coverage microwave oven
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kW, ZEAFRREZRD A FHEZE 1 000 C iy
RURHE] L BERE, FESRE N 1 kg, XTELESR A
2. 3 i,

B2 ARENEKY AFREEITLE
Fig.2 Comparison of different granular iron

ore heating time

B3 TR EKT AREETL

Fig. 3 Power consumption of different granular

iron ore heating time
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S OHY FHESH AR LR, 4307 655, 665 s
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A, RIEE R 3.15 ~5 mm FYA A TR BE B b,
PORLEEANTR], 300 o it B 7] 22 R A K W] 56 3|
100 s, HPEEFEIY 20% 2245 .

& 3 AIAL: KR 3.15 ~5 mm 1) OCS
WATHE 1000 C B FER & RAK, U8 1. 64
kW -h/kg; HK RRiEH 3.15 ~5 mm A OHY
WA, M1.86 kW-h/kg; ¥EHL & A M RIAZ Ky
-1 mm 5 -3.15 mm ) OHY WiF e £, 5
2.2 kW-h/kg; K ARAEH -1 mm ) OCL

WA, 5% 2. 14 kW-h/kg,

3 FERET A N [RDRLBE G EE AN 4 B
M4 1. OHY KRERFE K, 55 9.5%~
10.5% , kK 0CS, KEHL 4%, OCL Kk
HREAR, (UH 2%, [F—0FF, 4ikig 2k
HRR G, MER B, REREMN, XF
SRR T AR A A WK S B 4 oK 4= o
= RTEL,

B4 REKEGTAREER
Fig.4 Iron ore weight loss rate of different grain size
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BTHERFFERT L, S AFET TS, S5 5,
HE S W%, BRERSS (SFCA) #EHL AR, U
1.34 kW-h/kg, HiIR W Be45R 0 (R), 4 1.63
kW -h/ kg, B 285 i LR B2 Jm O BRIS0RE, R A
A%

1—REH,; 2—FEHHE,
5 AEBEMKEXRRFEERE (-1 mm)
Fig. 5 Weight loss rate and power consumption of

different iron raw materials ( —1 mm)
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1—0CS; 2—O0HY; 3—00P,
6 AEWE., ¥ M EIRRET HERENZN
Fig. 6 Drum strength effects of microwave sintering

in different iron raw materials and different alkalinity
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B7 AEWEE. ¥ RIRSRET mE R #m
Fig. 7 Abrasion resistance index effects of
microwave sintering in different iron raw materials
and different alkalinity
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Table 2 Comparison of kg-grade microwave sintering

ore strength and sintering temperature

‘ R T 58 4 -
K (+6.3 mm)/ ( -0.5 mm)/ I
% %

g hethn” 90. 6 6.1 1380 ~1 425
TR REEET 1 92.5 3.0 1 300
iR e 2 93.1 3.3 1325
iR ey 3 94.2 2.8 1275

2.3 WMKRET RESNT
TR 5 G b 45 1 2 AL~ o F
PIAIXTEL R a2 3 . 4 s, W3, 4 Al
Tl be 4l 7 DRk b i B S L 5, FeO J5T 73 %
K3 KRGV EERREVEE
HER S (RESH)
Table 3 Main chemical composition of microwave

sintering and traditional sintering ore %

i TFe FeO Si0, ALO, CaO MgO BJEE
(BB besEw57.62 8.03 5.06 1.62 9.54 1.66 1.97

T b sk
59.74 4.82 4.42 1.60 7.55 0.94 1.71
(1325°C) o o

R4 WKRET SERERET XRD H)
HEXTEL (RE )

Table 4 Main chemical composition of microwave

sintering and traditional sintering ore %0
(S AS 7
B AP p‘?%& ﬁ%?%ﬁé T
(SFCA) w 'n
fBghesin 46.4  28.0 25.5 0.1

RIEBREEW (1325 C)  34.6 47.0 18.4 0.1
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Fig. 8 Comparison of the pore characteristics of the different sintering ore
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Fig. 9 BET adsorption map on the specific surface area of microwave sintering and traditional sintering ore
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Distribution on pore size of microwave sintering and traditional sintering ore
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K4 0,166, 0.124 m*/g, BRI bess
W R MR AL SRR 522 33. 9% .

M 10 AT, ke . PR As R S
Feds RBIFLAT 3 3.5, 4.0 nm, PIFHEEZEE /)N
T 10 nm /9 fL B BUE R 4 518 0.000 12,
0.000 04 cc/mL; 5L 42 4> 3 H 3. 385,

88% , LI JE WAL GERELE B 35% , X H A
T HCEF PN CO M0 i, 42 m )™ it
B IRAREHIAE
RS RETEREMERE(RESE)
Table 5 Reducing properties of sintered ore %

FE i WEME (RN ARIRAE R IEE(RDI )

3.795 nm, B ess - 65.0 33.8
HILL AR BT 0, S e 2 i FLAR BN PGS 88.0 24.7

AL R R | He R E R, A L
Bl R TG b s, XA A T35 U d
J R

FH H A Tk #5 # ( Japanese Industrial
Standards, JIS), X4 be 45K IR 8 JFky fb 2%
IFREREA TR, HERANZER 5 Fron, WS
I SOBCREET R WA B, FLBR
IR i BRI A T Ge ke A A, AR
TR JF R R 24. 7% , DRARIR AR P 7= A i #y
KE WAL G B 450l D> 26.9% . & 5

LS 55 AT T A It ER
AR TERE ISR 6 rs, W3R 6 Al Taik
B AT UG 1R FEAR T B e 45 0 A [ J
BRIAL, 000 DX TR) R il DX ) K T Bl be 4 0,
AHEREZ/N, WIEREEE, 26 RF 1T
B(S)U R 318 kPa-C [ UMIEGREEH 1Y 1/5,
LR AE R R, T, T e
ST A, WRIEEICE 2, s
BN, PSR, X B T R R
A HA B A

®6 ARENPFEUEBMEREXTLL

Table 6 Comparison of melting droplet performance of different furnace materials

- %Wﬁﬁé.‘ ’4?‘)’114:‘:’457 W’é kﬁ%ﬁ{%‘ﬁﬁ %Eﬂi%? i’ﬁﬂi SN BIE 2 S/
\E/C WEE/C XE/C BE/C EE/C XE/C KZE/KPa JBE/mm (kPa:C)
RS 966.0 1 106.7 140. 7 1149.2  1471.6 322.4 3.9 26.3 318
PIbesEs™  1094.0  1200.0 106. 1 1209.7 14858  276.1 14.8 34.9 1589
AMMEERA 10631 1146.7 83.6 1160.9 1381.4 220.5 9.5 34.1 432
3 %45 i 5% 3k

(1) BN, R TH R R,
THEH A AL F] 115 °C/min, @D FHE 2T
WA, il ks be a R A | ERIR S T Il B L
JRARRE A R, FER AR,

(2) RS TS Y MR Re s R B, HAY
BN b s 05 R TR R a0,

(3) T RA S FERZ N AR, AT
BRETH N FeO B /40K 5 ik ARk, Bk
PR Lo =, A A B, AR T
BREENIR A TERE

(4) MMk WAL ks, BfLBE R,
HOHGAJEYERE | I ERE I AR T i be v,
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