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Sintering Process for Increasing Resource Flexibility and
Decreasing Carbon Dioxide Emissions
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Fig.1 Process images of advanced MEBIOS proposed by this
project.

Table1l Target issues and approaches of research group of sintering process for
increasing resource flexibility and decreasing carbon dioxide emissions.

Granulation Sintering Combustion
Task Increasing fine iron | High permeability and Decreasing CO, emission
ore (concentrate) Microstructure control
Solution Enhancement of Optimization of pellet Effective utilization of
granulation layout biomass char and iron
1) Outer granulation | 1) Advanced-HPS bearing materials
2) Separation 2) Advanced-MEBIOS
granulation
Point of 1) Controlling factor | 1) Structure control of 1) Reaction under lower
research | 2) Role of water, sinter bed oxygen concentration
nucleus, and fines 2) Optimization of pellet 2) Layout of agglomeration
strength and microstructure | agent in sinter bed
by controlling C/S
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Fig.2 Simulated system and snapshots of deposited fine particles
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Fig.3 Relationship between compressive strength before drying
and particle diameter of quasi-particles using nuclear particle
hematite ore with 40% fine hematite ore?.
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Fig.4 Changes in oxidation ratio of metallic iron plate (5mmt) with
time at 1200°C under different atmosphere?®.
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Fig.5 Changes in reaction ratio of agglomeration agent for the case
of 50% metallic iron addition with (a), (¢c) PKS char, and (b) ,

(d) coke™.,
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Fig.6 Changes in compression strength of hematite and magnetite
pellets (HP and MP) and magnetite with alumina or mullite
reagents (MP-A and MP-M) with basicity (C/S) 2.
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Agglomera/Pellet mass ratio)
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Upper | 70/0 | 55/0 | 40/0 | 70/30
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Fig.7 Comparison of productivity and product yield [1.3t Scale
sinter simulator] 1.

Table3 Experimental cases (1.3t scale sintering simulator)™®.

(mass% in each layer)

Case @ Case @ Case ®

upper lower upper lower upper lower
PF content 0 0 20 20 0 33
PKS char:coke fine 0:100 0:100 25:75 2575 0:100 42:58
Mill scale content 1.0 1.0 1.0 1.0 0 1.7
GP content - - - - - 50
PF content in GP - - - - - 67
i(:]aoor(/j |Sr::r2y terials 1.8 1.8 1.8 1.8 1.9 1.7
i('r,‘]agé&oz ) ) ) ) } 15

638 |

34

Upper:Lower=40:60 (mass%)



WRAERE, /3 F ~ 2 F v — RLPRERTM OGRIFIHEE, &
V) —=YXb oy O TEEGE Z AR L U 72 EREGEHZ B Bk
AT o7z, EHIC, PR KUY I 2 v — 4 —
o T PR PE MR ORHiMl & F2hE L 72, RS OBCR &
LT, CO PR 2 MK L 25728 & GRS 2 5L T & 5 1]
BEVEAVRE N7z B A2 T B,

RIS D & L7z, R 502 Wi 6 4% T & CTRPES
ZOEKE L UOER T O 2RO RA LR EL S DORY - &
KON - T3ARERD £ L2, ZO%EB1ED L
THFLEHR L B kg,

BE W

1) RlCIRESE, SR A, SRS, TR —, BEE, K
tLfifisz = gk& G, 98 (2012), 583.

2) S.Ergun : Chem. Eng. Prog., 48 (1952), 89.

3) BIVESRME, S.Komarov, FU5—, HhBFEHI : k&8, 92
(2006), 788.

4) FPEPIFER, AR, /AMAME, BFHR, REIROE « §k L 6,
78 (1992), 1029.

5) HiHELZ, SRR, KB —BB, BRI : ¢ & o,
107 (2021), 386.

6) ki, WA, HEE, KiEEH], S e
#i, 107 (2021), 394.

35

SROBERBMEEIRAE COFFHEBHRIKICE T3 RET O 2%B1ELT

7) N EEGR, WHRE, A AD, R, TTIEEEK, b
FIRE 5%, ASAHIDS « §k& g, 107 (2021), 422.

8) UBEAA, WSEE, FF bR, WP $k &8, 107 (2021),
431.

9) K. Fujino, T. Murakami and E. Kasai:ISIJ Int., 53 (2013),
1617.

10) M. Nakano, Y. Yamakawa, N. Hayakawa and M. Nagabuchi :
ISIJ Int., 38 (1998), 16.

11) BEPAIN, AR, A EoR—, EPaORE - kLG, 107
(2021), 439.

12) #F ER—, HARTRER, AuRRA, & 09SO - $k & 8, 107
(2021), 463.

13) ‘EI—t, KEER, RlCIRESE, PR, (LA ], s
i, A ER—, BiHELZ © Mk e 7a vz, 33 (2020),
16, CD-ROM.

14) BlLTBESE, il —VF, AR, (LA E], =), A
ai, A ER—, A&z @ Mkt e 7a 2z, 33 (2020),
18, CD-ROM.

15) FAAHDS, L1485, RlTEk—, A LK—, BiHELZ @ $k&
i, 107 (2021), 471.

(20214F-8 H 25 H22f)

| 639




