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Mineral Composition of Dolomite-fluxed Pellets and Its Effect
on the Contraction during Reduction up to 1100°C

Tsutomu IKEDA, Katsuhiko INOUE, Toshiyuki UENAKA, and Maseru KANEMOTO

Synopsis:

The change in mineral phases during the indurating process was investigated quantitatively for
industrially produced dolomite-fluxed pellets and was related to some reducing properties.

The results obtained are summarized as follows:

(1) The mineral phases of the pellets consist of hamatite, magnesioferrite-magnetite s.s., calcium

ferrite and silicate slag.

Calcium ferrite phase melts incongruently at about 1300°C, resulting in

increase of liquid slag, and in consequence, the mineral phase bonding iron oxides changes from calcium
ferrite to vitreous silicate slag. The contraction during reduction up to 1100°C, which was proved to
be closely related to the actual performance of blast furnace, increases abruptly above this temperature.
In order to minimize the contraction during reduction, it is important to keep induration temperature
just below the decomposition temperature of calcium ferrite.

(2) The chemical composition of the calcium ferrite solid solution is proposed to be CS-C(F, A),.
It should be noted that this ferrite can solve an appreciable amount of gangue components.

X-ray precession photographs of this crystal show a c-centered monoclinic pseudo-cell with a=9.979 A,
b=15.262 A, c=5.307 A, $=100.23° and a possible space group of C2/c.
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Table . Chemical composition (wt %)of dolomite-
fluxed pellets used in the present study.

MgO ALO, SiO, CaO TiO, MnO T. Fe
1.97 1.3¢4 3.90 5.40 0.61 0.06 60.5
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Photo. 1. Microstructure of dolomite-fluxed pellets

(H: hematite, M: magnesioferrite-mag-
netite s.s., F: calcium ferrite, S: silicate
slag) .
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Table 2. Chemical composition and mineral composition of the constituent phases
in dolomite—fluxed pellets.
Mineral phase Mineral Chemical composition (wt %, by EPMA)
composition (wt %) MgO Al,O;  SiO, CaO TiO, MnO T.Fe
Hematite 61.22 0.01 0.17 0.15 0.27 0.30 0.22 70.34
Magnesioferrite-magnetite s. s. 9.36 13.85 0.68 0.16 1.08 0.10 0.63 59.49
Calcium ferrite 21.97 2.50 4.90 7.75 13.39 0.18 0.30 50.47
Silicate slag 5.78 1.98 2.75 35.86 38.29 0.55 0.0 13.43
Chemical composition (wt %) 1.97 1.34 3.90 5.40 0.61 0.06 60-5

(wet analysis)
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Fig. 1. Equilibrium mineral compositions, mag-
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magnetite s. s, and FeO wt%; in dolomite-
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BEBEGETHATHD® I —FKTHEELLRS. HIE
ROIEL-o &L EPMA oEIEHE, 20K MR
MnO, TiO, &% &L Sk BEN EL LIS
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Photo. 3. Precession photographs of calcium ferrite single crystal (A:

B: b*-c* reciprocal plane).
Ca0- Si09-Al03-Fes03 system

\ at 1250 °C

C{A,F)2 (Hemicalcium ferrite)

o@
)

A ALY AY
30 20 10 Al,Ox*Fe.
“—5i03 (mol %) 2037Fe203

Fig. 11. Chemical compositions of the synthesized

quaternary calcium ferrite at 1 250°C.

Ay, BB oW TRSEIO EPMA JITEES L CEERE
EERE (R v =7 g 21 BEY Ay, WE
D 68% # 0.3% O BMENCHLC L& WAL T
%9)_

BEERE AT, MgO pgigriz CGa0 Lo BT
HBHEEL B L4 TTH AlLO;-510,-CaO-Fe,O;
(T-Fe=60%, AlLO;=1~3%, Ca0/$i0,=1.0~2.2)
T 1250°C st 5 o EBBEGRY Fig. 11 iR
Lic. = OFEHEA G b Ca0-Si0, [CS] #—F D
L35 CaO-8i0,-Ca0-3 (Fe,Al),0; [ © EHE

a*-c* reciprocal plane,

Ca0-5i0-Al,03-Fey03 system
L T

T
sr 1250 °C .
M,
(S
ok - 1350°C
K] * 1400°C
E
° - ° gﬂﬂ nn%
18 . i
o
d C'=C -(F+A)/3
0 1 L Il
0 5 10 15
Si0z2 (mol ")
Fig. 12. Relation between G’ mol 9, and S8iO,

mol % in the synthesized quaternary

calcium ferrite (C: CaO, F: Fe,O,,

A: ALO,).
HThBr Ln@EbLRS. SiO, FEFHE 12, 6moly
b 125 mol%y Rl b, 2(Ca0-Si0,)-3[Ca0-
3(Fe,Al):0,1 % LIRMB L T2 EERELHB. K SiO,
BIOBEBERITOWVTE, ALO; By EBIE L TRI L2
DH5.

L OEBED ek LiET REKEEY Fig. 12
iy, ik EPMA Sl b CaO-3(Fe, Al),
O kB LT %5 CaO mol% L 43# CaO moly &
2% CaO'mol%y LEFEL, SiOmol% XL T, %
BERBECS SR LELDTHS. Thhb 1250°C T
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Table 3. X-ray diffraction data for the quaternary
calcium ferrite phase.
c-centered monoclinic, a=9.979A

b=15.262A, c=5.307A, g=100.23°

hkl dobc (A) cul(A) I
110 8.268 8.258 18
200 4.928 4.909 7
130 4.529 4.517 2
021 4.311 4.310 13
040 3.818 3.815 10
—221 3.507 3.504 20
131 3.290 3.286 7
310 3.203 3.201 50
221 3.018 3.027 48
—311 2.969 2.968 22
150 2.912 2.915 2
330 2.743 2.7531 60
—241 2.743 2.742)
SR ) w
311 2.542 2.539} 91
060 2.542 2.543
—202 2.495 2.497} 44
151 2.495 2.490
400 2.455 2.4 9
112 2.302 2.389 9
—222 2.374 2.373 7
061 2,287 2.287 2
260 2.259 2.259 6
—312 2.222 2.22] 8
S T
222 2.071 2.072 2
—402 1.973 1.972 12
—422 1.908 1.909 3
312 1.873 1.870 3
402 1.647 1.648 32

12 CaO'/Si0; f1 (= k) THD, WML CaO-
Si0, #iRg L BEO LR & & bic CaO'/Si0, AHETF
DIFECH S, =@ calcium ferrite AH D4y FRES ELIE EE
i3, ALOs A D ER L &b CERMIC RS, R
To Ca0'/8i0, DETFTDFEEIILDOW-Ti, BEBEEGRD
FETCILicd, LA Fe2* DRI X540 Lo
TrisiELbhB.

Photo. 3 3%, calcium ferrite Bif& 5412 X % precession
BHE (a*-c* Y& FiH, b*-c* i FHE D zero layer)
ARLILSDTHS. AVvIcBEEME, Ca0/Si0, i 2.5
(i), CaO-3ALO; HIKT 5% »5 AHIERET
X b, 1350°C B\ THE D DEPTHEEE, 1250°C
¥ T 1.5°C/min OF X THRE L THELIOTH 5.
c-center }{EFZ R T EEFALX o DTS, AR

futEl: pseudo-monoclinic, #FEH a=9.9794,
b=15.262 A, ¢=5.307 A, 8=100.23° %5, ZeRnt
C2/c LHEEShic. ERTIRE LREVHTEY &3
RIREEED D B, T OMTER A AT EHEL L R
de 13, BMKE <52 —vdbEbh3 & EFLE I
—B & R Ui (Table 3). HAEERBEMNT ol
REETPTH S,

LLE o#fintid R bBEREL T AT % calcium fer-
rite 1%, ALO;s, SiO, WAXEWELED - L XL
TE LD END, X LI OEBEORE R
TotE, HWITEEHE (510, AlLO;, CaO 4@ ) i
ERBALN/BLDEHELS.

4. 2% =1

EB Ve <1 BN vy b, AERREEAVT,
BEBCERY R 3V 5 idt, MM OIS REBEY EPMA
EDTHHL, Thodt 1100°CRtRfmRes ki
TREYHE L L .

(1) 4$5%#E1%, hematite, magnesioferrite-magnetite
ElE M, calcium ferrite, silicate slag 2 BEERR X h 5.
1100°C sz, Lo bOBRIEELE<T5
EE BT 555, 1300°C Ll ECBER Licd DTl

BB b, IR B, BERER s
T calcium ferrite > 1300°C 50T 0 4y BRI 1o
L et slag BEOWMANERTHS. —F, 1300
CCETTHERET A= LT X b, 4w silicate slag fi%
SELER, BT 291 P AEY FEERKT S calcium
ferrite A LW T 5 &E, 1100°C BTIER
METT5. LLEas, 1100°C 5 i1,
slag #HOMKILIL X 5 EEx DR D,

(2) calcium ferrite ik, S5i10,, ALO, k4% &
BLTRY, TOEREY HAIRE LR 2T,
silicate slag fi % R4 &2 5. = ORI, BEEE
OB E, (LB bRkFT 5. LFEBE S
fbLicE Eoxhix, ALO;, CaO/SiO, #FHL L, 220
MgO Hinfa%x 1% (T-Fe=60%m)1e+5Z &0k
DTURKELS.

(3) calciumferrite f13, CS-G(F,A); EBHETH
LHEWEEIRSE., TOBERD precession EEBTH
b, FeAKEMEIZ, pseudo-monoclinic, a=9.979 A, b=
15.262 A, ¢=5.307 A, £=100.23° %4 L, 2RI,
C2/c LHEIND. ILRFLVWERBERNZEL
T2 2H 5.

silicate
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