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Changes of Mineral Phases during the Sintering of Fe,0;-Ca0O-SiO,

System

Synopsis:

Fumio MATSUNO

Mixtures of fine powders with the basicities from 0.6 to 5.0 consisting of hematite (80%), slaked lime,
and quartz were heated rapidly to 900~1 400°C: and cooled in air. The process of mineral formation of

them during the rapid heating was examined.

At about 950~1 000°C, calcium ferrite was formed and caustic lime originated from slaked lime was
consumed completely. At the temperature lower than 1 150°C, quartz hardly reacted with other minerals

such as hematite, caustic lime, and calcium ferrite.

Thus, their microstructures changed, independently of

their basicities, into those consisting of primary hematite, calcium ferrite, and quartz.

At the temperature higher than about 1 160~1 180°C, calcium ferrite melted and reacted with quartz.
By this reaction, characteristic microstructures were formed according to their basicity. The microstructure
of mixtures with the basicity lower than 1.6 consisted of glassy silicate and secondary hematite originated
from calcium ferrite. The microstructure of mixtures with the basicity higher than 2.0 consisted of calcium

ferrite and dicalcium silicate.

On the basis of the above results, the microstructures and their formation processes of iron ore sinters with

various basicities were discussed.

1. &

FIRBEE S 2K T B SR BRI LERER), D vy D A
7 254 b (calcium ferrite), FESE RS Y, H5 2E
257D 4BCARENE NS, Th SEIIEER oM
B, Tk ZEEIERE, RREnnti, SRETER
S BBCERT S 2 EBELN TV,

ek DR BT B5REN, HEEC X OTED,
»5HEBEEHMEA T, KELBERKT TS E5H5
nNTW5., ZoHBARERECIVED, 0.8~2.20fic
ESONT WAL, = ORMIESGEAN FEEA S
¥5HVhwp %Ry K (bond) HisZFERk L TW 2K H
EREREOZbicE o TELL, EREEERFE I
R 5 AEAT IRERTERT B L IRTY
5. Fi-C OEEEGRE TR, WHBOMLERC AR
AR R T EA vy 9 A v Y r— |k (di-
calcium silicate) 334 L, MECEPELZRSIIETZ
LN~ Ry REERLTWENT I RER T 7 LG
BAS S OLBRECERT DY 2 & dmESh Tw

I

5. BWEERETHEHEZITNS &, KEAEMK TR
K5 2B S T H IR BIoRENR L LYY BiER
FEHETIEINVY T LT =54 PR FOEEKERD
K5 RERG THHLI DD THRENRA LTS LI T
V589,

PefbgroEmitiy, X UDRBITHBEREE XD
TS, KEF ZABTTORET B 2 &b, Av &4
b (a-Fe,05) < % 24 b (FeyOy) ~NETLEIND
BEOHRBZLIC X 5 BRERERTH S L Ih T i,

ANv 24 PO TEHERERA< 24 PO ERIEE K
GRANTEA D LHEINIFREOB 5RO 24
FAERTTEHB I EEEL S IIET LA HE STV
5.

BBk HETHED, WIREE LR HEEECX
DT d Y VODNZETM: DI WEERR RS &BITTHEDO R
Fle~<v &4 b, AT AaT =T74 FOBFELICEGR
THLEZLNTWS.

pegEECRlY, IRA SN/ — 7 ZDOBRBEC X D> Thngk
X5, EEEECEAINZEFERNGEFIZIE D minDdR

* EEAN 48 £ 4 ARKSHBEAKIITIRE WM 52 £7H 18 AFZf (Received July 18, 1977)
ok & BT ) PRI (Central Research Laboratories, Sumitomo Metal Industries,

Ltd., Nishinagasu-hondori Amagasaki 660)



1500 g = W

#6441 (1978) 45105

R XL 1100°C £ THIEL, S5z 1300~1600°C
DEEHIRE E TRIBEZ T, rogavans. 1100°
CL RSN oY, k% 2~3min Th5 &
ENTWDHY. BEfESL A2 k3 5 gkix 1100°C Bl ¢
AT D ESRTWEY. BEREIE O §RMEAIRRFER ~30
R, D OIETOREREERS I 80 5, S, hndic X

D BN S 0 AR 2 0 SEIHT Bl S Rt
5 EHEINTVD. REERIC X 5550 DU ORIk
& LT, #F Y vy (olivine) REIEE H VY T AT o
T4 PREED 2 REBEZ LN T WS, BEFE O
ATZIRABIT 2D 2 R ORIE D R EAE A T2IREE T H
% E X TUVWSBO,

MO BINIBEREILOME L BECHR T 0T, £
OAEKREREZASPICTEZ LIZEETHS. Lo L
TRRED G D4 BT BT 5 R 72 o7 IR E T
B 5 DDIDZEUNT DOWTIIRHD E23% < X512
D XTI LELE 2 b S. EREERE§EIZALO,,
MgO jidy & & LA T gER, AT & Mk T3
728, EARRKG ThHD Fe,O, CaO, SiO, o 3 K5
BT/ T TEMETIEAYEZA b, BAK, A
WRIRE Lo ® 7 oVEURHCHRBANC BB O B84 J3
HZEimlLi.

2. R B K &

21 ® @

~vw a4 b, CaO, AROJELE LT a-Fe,0p A,
MHAKRIE W SI0, 2T ThBvie. RE
12200 #x v JPAUFTH 5.
2.2 BmRBIURERE

FisE OHKIC /5 & 5, X iRA Uoitatmibiniolo
gEET NI FER— M AN, BRI LCELE
AL, MEL7. B7 Vv FrEF o — 7T CHREL

72 0.2mm ¢ D13% PR BEN 2B LI O e

A LIRER IS L. BRI ARG T,
BERks, XMEYTCHMMEERET S L L bic, T2
vlzg, EPMATHE L/ FLTTE U TR
DIRERRILMC OWTREBRGIT 2TV, ERIGEH
Rz, REBSHCIE 500mg 0EE VY, a-ALO,
Zigue g s L 15°C/ min CTHIE L7,

3. REAREER

3.1 EFIVERDOBEREEDES
~va4 b& 80% &L, HEE (CaO wt%/Si0O,
wtop) % 0.6, 0.8, 1.0, 1.2, 1.6, 2.0, 3.0, 5.0 &

Lie~= &4 &, TR, GED 3 KA RESBRILIE

FERoEFV (LT, EFvEREHT) & LTHERL
7. Zhb % 800~1400°C pffE DIRE £ CThgk L,
SRR L2~ 7z. AR RIRE 10g LA v T
FESLBEIIRE & T IERIFEE O BRI BB TRk T 5 2 &
MBTE Tz

EFVERE L £ 900°C omBT b L, HAK
5 CaO pApklL, =FVERNIA<Z4 N, CaO,
FEDIREW E Ino72. Fig. 11z CaO/Si0, %, #h
Fh 1.2, 3.0 & L7z® F RO RESEE R
CaO 3 Ca(OH),>CaO+H,0, €aCO;—CaO +CO,
DFIGIT XD THEKT 5. JTE ORIGIEF 500°C DI
B — 7t L, $BEORSIEK 800~880°C o I E
BOSTRIGT 5. CaCOs 1RAHRAKFD CO, 2K
WULT, HRKPCERLEDDTHS.
950~1000°C % Thugh U 75tz X iR T~ 7z
LTABNVY T AT 2 T4 MHBERLIXILD, CGaO, A
< Z24 FARAD LT Wiz, 1000°C B |z hpdh U 7= 28
251%, CaO 13 X e chR Xk ro7z. sy
VAT =54 bORFTIXEE ASTM »— Ko CaO-
Fe,O3 1Ti3IF—3 L7z, &bz 1150°C oL T
b, EFVERNCIEH LW oA RITE ST, A<
A4 K, BV LT T4 N BEOREMTH .
1150°C £ -chn#k Lz, SHuvwkiasdsrTtn
7o. 1200°C FChn#hd 5 &, AR RVICIARL L
Uebre. REMSHTIE Fig. 1 10m+ X 50, B
— 2 OBEN BS e, BRI AU et s
o MR O B B2 kit & o7z, 1100~1400°C i
I L7esllo 3 7 o2 B E C4 3T 5 & Tig. 2
WART X 5icinofe. 1150°C F T, SRR IiE3emE

g} 1200°C —
exothermic DTA 1206°C
endothermic ~ < 12290
O S3gec gerec 1000°C /
a
800°C \\
" 1151°C 121°C
600°C 1195e¢
400°C Temp.
1200°C

exoth@rmic DTA
endothermic

{} e " To00°C {
b 800°C ssocc 117z°/c( N
600°C 7 12ec
£400°C Temp. 1202°C

Fig. 1. Differential thermal analysis patterns of
typical oxide mixtures of 809;Fe,O;-Ca
(OH),-SiO, system with the basicities
(Ca0O/Si0;) of 1.2(a) and 3.0(b) respec-
tively obtained by heating from room tem-
perature to about 1300°C at the rate of
15°C/ min in air. -
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Fig. 2. Change of mineral compositions of examin-
ed oxide’ mixtures with the basicities bet-
ween 0.6 and 5.0 of 809,Fe,0,;-CaO-SiO,
system during the heating in air.
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Photo. 1. Change of microstructures of 809, Fe,O;—
Ca0-8Si0, system (Ca0O/Si0,=1.2) du-
ring the heating in air.
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Photo. 2. Change of microstructures of 809, Fe,O,;-
Ca0-S8i0, system (CaO/SiO,=3.0) during
the heating in air.
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Photo. 3. Change of microstructures of 709, calcium
ferrite—-quartz system during the heating
in air.

Photo. 4. Secondary electron images and characteristic X-ray images of 709 calcium
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Photo. 5. Change of microstructures of 709, cal-
cium ferrite-quartz system heated to
1 250°C in air.
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Fig. 3. Chemical compositions of examined oxide
mixtures and their microstructures after
heating at 1400°C for 5min in air.
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Photo. 6. Typical microstructures of oxides belong-
ing to A~E composition zones in Fig.
1, heated at 1400°C for 15 min in air.
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Fig. 4. Schematic diagram of mineral formation processes of mixtures
of 809, Fe,04-CaO-Si0, system.
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