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Abstract

The high efficiency of the blast furnace is an important element contributing to reduction of the
production cost of iron ore and CO,-saving. For this problem, the close arrangement of iron ore
and carbonaceous materials is effective for high efficiency of reduction. Therefore, the carbon
composite iron ore RCA, “Reactive Coke Agglomerate,” has been developed. The off-line test of
RCA strength was carried out before using RCA for a commercial blast furnace. And production
condition of RCA was decided by this off-line test. Based on the above experimental results, the
21000t RCA was produced by the commercial plant and long-term plant trials have been conducted
at the Oita Works No. 2 Blast Furnace with a maximum use of 54 kg/tHM. And it was found that
the carbon consumption can be decreased. The method of RCA production on the commercial scale
was also investigated. To achieve a high productivity of supplying RCA to large blast furnaces, a
rapid curing process of RCA using steam was investigated. We obtained rapid curing method of
RCA with primary curing, stream curing and drying. RCA involving the steam curing process has
been implemented in Oita Works and it has been helping in a stable operation of two large blast
furnaces under a low RAR.
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Chemical compositions of sinter and pellet used in reduction tests

Carbon composite iron ore

Sinter Fired pellet RCAI RCA2 RCA3 RCAZ
Manufactured in™! P P P P L L

T.Fe mass% 58.0 67.1 47.0 48.4 32.8 33.0
M.Fe mass% - - 1.67 20.73 0.20 0.32
FeO mass% 8.88 0.69 8.70 7.30 1.40 1.68
CaO mass% 8.65 2.57 10.24 11.59 12.86 12.28
SiO, mass% 5.19 245 6.34 5.00 7.87 7.44
AlLO, mass% 1.83 0.66 2.63 1.55 3.13 291
MgO mass% 1.55 0.04 1.70 1.40 1.19 1.27
T.C mass% Trace Trace 5.6 12.1 20.6 23.1
Actual C/Fe™ — 0.55 1.16 2.29 3.26
Stoichiometrical C/Fe™ - 0.77 0.46 0.80 0.79

“I P: Plant, L: Laboratory

"2 Actual C/Fe based on RCA component
3 Repuired carbon content of iron per 1 mol to reduce the iron oxide in RCA
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Chemical compositions and basic properties of RCA
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Batch test procedure of rapid curing of RCA
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Rapid curing |

|

Primary curing |

T3:200°C

T2:50-100°C

T1:50°C

heatingin - curing in water- ] i
sealed sealed container Drying
container
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3 Ny FR/NREBESREEHABREMG
Conditions and parameters of rapid curing test in small-
scale batch

Flow meter,
Manometer

I-Q-é

Cooling
tower

Flow meter, Hotair
Thermocouple 9enerator

Draining

4 EfaEEHREENRE
Schematic diagram of continuous rapid curing test

*3 BERERICAHUV - RCA DEZFHEIR
Chemical compositions of RCA used in continuous rapid curing test

(mass%)
T.Fe M.Fe FeO CaO SiO, ALO, MgO CwW T.C Na O+K,0O P S ZnO
33.99 0.35 1.80 12.22 7.37 2.81 0.83 2.59 20.70 0.108 0.067 0.338 0.021
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Microstructure of carbon composite agglomerate after reduction at temperature up to 1100°C, together with sinter and fired
pellet. White: metal (M), Pale grey: Wustite (W), Dark grey: Residual carbon materials (C), Black: Pores.
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Results of plant rapid curing test of RCA in Oita Works
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Production flow sheet of RCA implemented in Oita Works
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DERES, 20mass% D EFE LV,

(2) KA BLERFITZC 21000t DIEBERE PR BLRSL RCA % B
1L, KO8 2 BRI TR R & S4kg/tHM DR
R ER T K L 7ok R, B SIREOKRT, B
LT AFIHEOR L2 #ERE L, RCA HROE AT —
AR 1kgCMHHM $72 1 0.36kgC/HHM D% — R > JFHLAT
KRR % 15720

(3) =W, EimEd, BSOS NS AT
BWC, 14 HE O ERATREL SN ARFLD RCA
DFELFML, —REARR 12h, ZBKEARE 80T,
AL AEREE ShTh Y, L ED TR ISHEMFE T
OREC X AR RE M. ERABRTIE, ZBHDT
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%5 RCA FRAIEOZRERTEIL
Operational change of Oita No.1 blast furnace between
before and after RCA use

Without RCA|With RCA| Difference

Production t/d 13554 13815 +261
Reducing agent rate * 490.2 487.6 -2.6

Coke rate kg/tHM 3387 3247 -14.0

PCR kg/tHM 151.5 162.8 +11.3
Ore composition

Sinter % 82.8 76.5 —6.3

Pellet % 1.7 49 +3.2

RCA % 0 2.1 +2.1
Hot metal temperature ~ °C 1530 1537 +7
Horizontal shaft probe data

Temperature °C 687 672 —-15

CO,/(CO+CO0,)-100 % 37.1 38.8 1.7

“RAR includes carbon in RCA.
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1.2
Permeability 4 4 .
resistance | b
index (-) : sl
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1N 12/1 17

21 31 4/1 5/1

16 KPE 1 SIFICE TS RCA (ERBORERR
Operational data of RCA use in Oita No.1 blast furnace
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