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1, Hot stage; 2, Stereo microscope; 3, Bottom light source; 4, Top light
source; 5, Controller of hot stage; 6, Camera; 7, Control of PC; 8,
Control interface of hot stage; 9, Cooling water; 10, Workaround of hot
stage; 11, Gas inlet; 12, Gas outlet
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Element  Ion radius Extranuclear Molecular weight
(A) (pm) electronic layers n of oxide Mo
Mg** 65 2 40
Ca™ 99 3 56
Sr* 113 4 104
Ba™ 135 5 153
Fe™* 76 - -

#2 ANHEBARNMIRBARK LR

Quantity for
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Mineral oxide Quantity for calculation

AXQ" Nao Wao (%) (%)
MgO 0.078 2.062 ~2
CaO 0.221 9.018 ~8
SrO 0.332 24.417 ~25
BaO 0.530 49.102 ~50

1393



=7
2

B JEAE: CO U ML < S A S < BT H AT o I

BRAT H T8 A5 AR (R B AR 45 N R A0 <5 Js S AL 1 1
BHE TR EAT R, FEADITUREER B, O TR 1095
T J5t s ORE R THT A+ 0Bk o 200 1 A% A AR A
AR R AT TSR A A R R R E AN [ A A
T2Z.

3 4k

B N <5 AL < AT R A B
SN, BN MgO Xk fil 0B AN 2B AT AR it 1 4
TR, BARIESE T A ZIIOHT Y5 T8 CaO X Bkidh
AR A RE S, (B E (e 2Bk N ZE K B
StO Al BaO Mid Js T 4 fie JE 4k f 200 10 ple A AN 7 K

MgO H ek f 2K A7, 1l CaO, SrO, BaO X it 2 7
A A ER.

BN 4 B S A I D sk R () s w4 FH A
. RIK, B MgO 1E Fe;0,—~FeO Ji ST IE )5
A, I A A gy SRR S 2R A TN
CaO, SrO, BaO %5:7F FeO—Fe 45 J5 % i iy ik il i
2R T I I 7 X Bk 20 .

BN 4 R S AR T LA AR I TR S 4 R R
B e, SRS HIESSB N EAG L. sk
MAEK P BRARBNER (N, O)EBANHE 7
P (ro YRR 7SN TR B (n o )FF A Ny =

1.3x10°° rAzz+ ,mA2+ KA.

EE PN

TE R B LR ST, T E AR, WA AR, dEat BEEEORIOR kAL, 1977

2 Komatina M, Gudenau H W. The Sticking problem during direct reduction of fine Iron ore in the fluidized bed. Metalurgija, 2004, 10:
309-328
30 7, R, TR A VA RIE IR O, ZRIERAE AR, 2000, 21: 80-83
4 JrsE. WAL AR R IR SR TRHLEL. BB, 1991, 26: 11-14
5 Pt VRN SRR N BIOHT BB S EOR KRE S AT 0. ANERIETTAE IR, 1996, 8: 7-10
6 BMAEE, Airh, £, 55 Fe RMIMLE XS Fe,O3 VAL R FERG 45 UM, AL stRHIR A 244, 2011, 33: 406-412
7 Degel R. Eisenerzreduktion in der wirbelschiht mit wasserstoffreichem gas: Sticking und ansitze. Dissertation for Doctoral Degree.
Germany: RWTH Aachen, 1996
8  Schiller M. Mikromorphologie der eisenphase als folge der reduktion von eisenoxiden. Dissertation for Doctoral Degree. Germany: RWTH
Aachen, 1987
9 B, RER, #lE, A5 CO AU T IER FeO5 1 F8 ik S AUE KN SR AL WS¢, [ R 1 2% 4R, 2010, 28: 354-358
10 Iguchi Y, Inouye M. On the rate of the reduction of wustite, magnetite, and hematite containing Al,O3;, CaO, and MgO. J Iron Steel Inst Jpn,
1979, 65(12): 1692-1701
11 Hayashi S, Iguchi Y. Factors affecting the sticking of fine iron ores during fluidized bed reduction. ISIJ Int, 1992, 32(9): 962-971
12 Bonalde A, Henriquez A, Manrique M. Kinetic analysis of the iron oxide reduction using hydrogen-carbon monoxide mixtures as reducing
agent. ISIJ Int, 2005, 45(9): 1255-1260
13 Abdel Halim K S, Bahgat M, El-Kelesh H A, et al. Metallic iron whisker formation and growth during iron oxide reduction: Basicity effect.
Ironmak Steelmak, 2009, 36(8): 631-641
14 Dwarapudi S, Ghosh T K, Shankar A, et al. Effect of pyroxenite flux on the quality and microstructure of hematite pellets. Int J] Miner
Proces, 2010, 96(1-4): 45-53
15 El-Geassy A A. Stepwise reduction of CaO and/or MgO doped-Fe,0; compacts to magnetite then subsequently to iron at 1173-1473 K. ISIJ
Int, 1997, 37(9): 844-853
16 Xlgkfe, TKEKZE, J4F. AP O B AIE S5l Do 2 B . A BRI ST 244, 2000, 12: 55-58
17  Schenck H, Pfaff W. The system FeO-MgO and distribution equilibria with liquid iron from 1520°C to 1750°C. Germany: Archiv fuer das
eisenhuettenwesen, 1961, 32(11): 741-751
18 Fukuyama H, Hossain K, Nagata K. Solid-state reaction kinetics of the system CaO-FeO. Metall Mater Trans B, 2002, 33(2): 257-264
19 Fossdal A, Einarsrud M A, Grande T. Phase equilibria in the pseudo-binary system SrO-Fe,O;. J Solid State Chem, 2004, 177(8): 2933-2942
20 Goto Y, Takada T. Phase diagram of the system BaO-Fe,0;. J Am Ceram Soc, 1960, 43(3): 150-153
21 Shannon R D. Revised effective ionic radii and systematic studies of interatomie distances in halides and chalcogenides. Acta Cryst, 1976,

1394

A32:751-767



