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Synopsis :

The productivity and quality of sintered ore are largely affected by the amount and
chemical composition of melt which generates during sintering. In order to estimate the
slag formation property of various pure oxides, the solution rate of Fe203, CaO, MgO
and TiO2 into the molten CaO-Fe203 system have been measured by the rotating
cylinder method. The relationship obtained between the mass transfer coefficient and
the peripheral velocity of rotating cylinder was in fair agreement with that derived by
Eisenberg for the solution of benzoic acid cylinder into water-glycerol system. The

solution rate of Fe203 was the highest of all and that of MgO was negligibly low.
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The productivity and quality of sintered ore are largely affected by the amount and chemical composition of melt

which generates during sintering.

In order to estimate the slag formation preperty of various pure oxides, the solution rate of Fey03 Ca®, MgO and

TiQ; into the molten CaQ-Fe:O; system have been measured by the rotating cylinder method.

The relationship obtained between the mass transfer coetficient and the peripheral velocity of rotating cylinder was n

fair agreement with that derived by Eisenberg for the solution of benzoic acid cylinder into water—glycercl system.

The solution rate of Fes(Os was the highest of all and that of MgC was neqligibly low.
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Fig. 1 Schema of experimental apparatus

Table 1 Preparation and properties of oxide cylinder

Before sintering Sintering Sintered cylinder
Oxide Weight Prlessdmg Temperature Time Diameter Porosity Adppar.rznt
(g) e (*C) {h (enm) (%) B
g {t) i “ {g/em®)
Fe,O, 50 2.0 1 360 2.9 20.0 16+1 4.32
Cal 55 3.0 1 650 3.0 22.5 16+1 2.86
MgO 50 4.5 1575 1.5 20.5 16+1 3.07
TiQ, 50 0.3 1350 3.5 20.¢ 5+0.5 4.01
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Table 2 Experimental condition

Oxide |Temperature | Rotating velocity | Reaction time
cylinder {°C) (rpm) {min}
1240 50, 100, 200, 300
Fe,0; 1280 50, 100, 200, 300 2~25
1320 50, 100, 200, 300
1320 5@, 100, 200, 300
320
€20 11 240, 1280 200
MgO 1320 200 130
1320 50, 100, 200, 300
. .
Ti0: om0, 1 280 300 50
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Fig. 2 Decrease in radius of Fe;0;
cylinder with reaction time
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Table 3 Solution rate V and mass transfer coefficient &

Rotatin Fe,0, Cal TiO,
Temperature v loc'tg -
{*cy a ;f VX 104 k% 10° VX104 kX 19 VX 10 kX 10°
P (em/s) {cm/s) (em/s) {em/s) {em/s) {em/s)
1240 100 0.666 5.23 - — — —
" 200 1.21 9.50 1.02 1.61 - —
o 300 1.45 11.4 — — 1.37 2.34
1280 100 1.93 7.58 — — — —
u 200 3.3 13.0 1.46 1.84 — —
" 300 4.11 16.1 - — 2.67 3.39
1320 50 2.32 5.63 0.790 0.825 1.38 1.27
" 100 3.91 9.49 1.28 1.34 2.45 2.25
" 200 5.50 14.3 2.20 2.30 355 3.26
# 300 8.00 19.4 2.87 3.00 4.66 4.28




10 oy OB H # 1977

4412 FHFEARHREORE

A BT L 2 W R RS H O R E
3, FEEOSEEREE L v 4 2 0L 2B Re), &
23w VB (Se) REUEICHEATE &1
2, Eisenberg 533, 8 F®B L YO EK
b B k-7 o L FR TR S TER
M & % |, Re=112~2.41 X10% Sc=835~11490
OEMBE TN EA SO E (2) K
THLI,

0.64
ﬂﬁ*%(%) 700w1(ﬂ0 ......... (2)
Jot IR EICHM T AIEE JIMT
v ol EVRLE

D ENOEE
U @ o iy
d P HEOEE
(2):% F OFAHESLL B L,

kzonmlﬂ%)ﬂj-(%)4@“.Um"¢3)

b, DITIREYEBERSETHIUT Y &
Dix—EEnh, MikwEositzBlT s L,
TR R AL I TR R o 0.7 RIZHMT 2 2
EHibhd b,

AFE T Re (3 114~686 T J-Flon 3 Bk Kipy
IZA- Ty b, (358072 k& Uiy Fig. 5
T, Fey0y Ca0 £ LU TiO, v AL
log k & log U @Mz B
@ =it Eisenberg HATKDIEEOTIZE <~
P, 2ol Ehs b Iis0REHOER
2% Z-PIRERT T B R R A UM T hS S
x4 A,

4-1-3 BREAEOREHETE

Fe,0; CaQ B LW Ti0p 22T, FHEL
BT O PR BRI B e s LT
v b4 A e, Fig 6 (¥ & ISR
Litz, Fr=moaoXtrEi L T maoR
P OEELT AL X — E, #KH5 &, Fey04

DIy 31, Ca0 D4 20, Ti0, 85 &4 36kcal /mol
t&ﬂtu_ﬂbmﬂthZ77$#mw#%
TN, f2 2 2N E5Y 13 40%Cal,
40%S810,, 20%AL0; RA T 7~ Cal Ol

BfEF AL, DU

1320°C &
) .\§ o/
—201 p./
)
e
LY ;/ﬂ

/
—~3.0+ “.{V

log k

—40F

Fig. 5 Dependence of mass transfer
coefficient £ (cm/s) on
peripheral velocity of rotating
cylinder U {em/s)

_3‘0_

log &

E, © Activati ‘rg\y"
e vation ene
T~ 3
for mass transfer
{kcal/mol}

—4.0

i L
6.2 6.4 6.6
14T

Fig. 6 Dependence of mass transfer
coefficient k (cm/s) en
absolute temperature T ('K)

TIEMAL T AL ¥ — % 63.5keal/mol & LT3
oD TP R IGRE E HNERE,

tog k=const.—(a+ b)log ntalog D (4]

THRF LA TEBY, a0 bIFER, 7 BT
ba, Lal, RNEeAvRIZ 0w T, 8
Lz S NS A PE AT hALT s, (4)



Vol 9 No.1-2

HEFEEIE E BE L 72 CaO~Feg0y RME~D BRI b 100 i A8 5 t

ARERAOTYESRBEROEE AN X —£5
HY2Z XIsEMTHD, Lid-T, tEEE
ENEERET 2 23 Tahwg, EEROE
R AX—Z oW TREZZ 7 ROMEIZHE
LTIl Ea b 22604
18kcal/mol & % 1), EERIE L AR 2 40%
Ca0, 40%8i0, 20%A1L,0; %27 7OkkiEifo
HEfLT R L ¥-—, 50keal/mol 1Y LK, Z o
S EDTERNEEL T AL X -DILTIZE S L T
WwWhEEEZLND,

42 MgO OER

MgO @ EBERTIE, A7 7iEE1320°C, H
B2 200rpm, BFEERE 130min OESTH
Zh iR, AEREORRIES LD -
7z, L&L, Fig. T {25 L 72 2Ca0 - Fe0;-
Fe;05-MgO- F e,0, HUBOMHI R 12 £ hLIE,
1320°C Tk R 7 7~ MgO @ iHMRIEIIL &
65% ThH3, TIT, FERT MgO OiEiFsEE
LR WEREERAT 7 E MgO ORETRZ.S
FREA b L fs, FEREOREF KRS FTIC
YL, 2oOMmEE X el 70T +H74F—2
S0 MsrHT L R4 Fig. 8 iomd . A7 7o
Fe i3 MgO iz L Tvr22%, Ca @ MgO #

7
/{3; g

2Ca0-Fe,04
1449°C

Fe203
1556°C

Fig. 7 Liquidus surface for the system
2Ca0-Fes03-Fep05-Mg0- Fe204

AOIRBULERD ST, F72 MgO 2R L 72 4l
? Ca MEIXHAL T3, ZRHDIESH MO
(2 Fe,0, & B AE (, 27 7-MgORHE
TMgO-Fe, 0y 2R THEELLNE, 2T 7
BISRE T MgO i#)%ld, MgO #HEMBEELT
MHED S L CRen b b4y 23% & 4
D, MgO-Fe,0; MERERBEL TV 5,

SHIZEM MgO £ 277 % FeyO3 &5
MgO-Fe 05 % /LT 2 WHEH: % 84 ) 00 FRET
T3, MgQ-Fe, 0, DtEf#HET 2 &,

MgO+ Fe,0;=MgQO-Fea 0y -eoreveeereees {(5)
4G°=—-5750+0.32T

Slag -— —e-MgO cylinder
”

Ca

M

Mg

Fe

Ca
8 1444

|-———ﬁ4ﬂ

Fig. 8 Line analysis results of Fe, Ca and Mg, near slag-MgO interface

- 11 —



iz neowE OB ik 1977

NDEES LY,

— Qg0 ¥e0s  — 1
K ngo " G¥e,0, Fe,0q (6)
103 K:@Z_Uﬂ’g ........................... (7)

PRIt A, TZTHEMRE® 13200C(1593°K;
E¥hE K=524 ThHD,(6) ALY, FerOy N
B ap.p, 70191 L THRIEF, 2 Fe,05 it
i MgO XKL T MgO-Fe,0; #5KT 5,
LA T, MgO iEOES, MgO B % ¥
2% 7-Mg0Q REICEHaa D MgOFe,0, TERK
Lzisiz, MgO-Fe,05 $10) Mg A7 2 7 7712
BEHT AL LB IND, MgO A ERLIAT
o BT Y, Mg0O & Fe,0p & OiEV-HAD
itk 0T CaO M AT T NTARBENT B 28,
Fe, 05 BEARIML AT 1320°C LA & EAgid
Bz A A, Lidi- T, MgQ @R T I~
MR, ZoRMEBo Mg otz E i b
DEHREIRD, I MgO DEEINTEALY
BorohCREEFZHILE,

5 BRERE~OERICOVT

ﬁ*ﬁ'ﬁﬂﬁﬁ} & L T F8203, CBO, Ti02, MgO

AUEANE T LT B A A T 5T,

RERD 572 CaO-Fe,0, FaaH~ LRI
WoOEIROWEFEIRE £ (Fig. 5 300) EH
{pr ¥~ FE, (Fig. 6 #0) E2HNETE
5,Fe, 0, 0k EDHELEC Cald DTHLUIFe,05
En# 1/7, Ti0, T34y 1/45 T, TiO, (3 iF
fbfeTh d, TiO, #E L TomEt il 2R
MRS OEMEBETL, TIO, 28R T &
ok FoRGHEREWZ ErmLitTsY, 2
@) Ti0, SO LENE R A, Heling s B
TN EESRT Y —REEZL LMD,
—F, MgO iz & A bl v llban
AL BRI BT, HRETIA LD
Bt %+ 23 123U TOEEERT D

WENR D,
(1) CaO # & L TOTEKEL & FIz Ti0, i,
Fe,0; & ) #HXTOUICRiE LB (T NETHS,
(2} MgO DEfLHIREL CBuvoT, BHEERL
LCiEmT 2B mAaENBR T2 Ehdaed
TRENRT H 5 I BBLomnfr LB TH
B

LS LIZEREM LT, Si0, AL, LY
DEHEFRAETLLEI LA S,

6. #

ol

Fe,0;, Ca0, MgO # L 1x Ti0D, HEE 25
FEepTEET I HEC LY, Zis oo
CaO-Fe,0; Gt A 7 7~ iH MM 2 WL,
LTo#ERrHL N,

(1) Fe,05 CaO F LUF Ti0; DHBERL ) K
Sl EREREI, mEAES L OWEBEN
B4 2 Eisenberg & —Ms N THET I EHTES,
Thbbt, FEBREEOHM CHESERE LI
M EEE U 0.7 F2HBT 5,

(2) Fey0,, Ca0, TiQ, DGR T, WHHEHNER
i OB AL ¥ — kLT Fey,0; 354 31,
Ca0 D& 20, TiO, T3 36kcal/mol # 1%/,
(3) Fey05 Cal, TiO, OiFEfE, B-#HA ET
OHEMBERRLHEENE,

{4) 1320°C T MgO DiERIEIFESH LN Lo -
Fal

(5) MgO miEfElx, 25 71 Fim i ERT 5
EfAF o Mg OIEEHE - HEEIND,

LlofERsL, BESBEOCEREIINLT
DENL S hmgHE,» I,

(1) CaO & LU ToRIKG Y L2 TiO, #id,
Fe,0; & VARMENCRIE LS (T NETHE,
(2) MgO t38ibiETad 0, BB E L TEm
THRIRRAENMET ¢t il S BED
BThHiHVEBE oM LETH L,

g E T R

1) Bert Phillips and Arnulf Muan :J. Am. Ceram. Soc., 41 (1938) 11, 448

2) PH#FEEUE



Vol. @ Neo.1-2

Be R & B L 22 CaO-Fe 0y Rl ik~ ) ERER Lo G AR I

3

Cad

)
4)

o
—

6)

M, Eisenberg, C. W. Tobias and C. R. Wilke : Chem. Eng. Progr., Symposium Ser., 51 (1955)16, 1

MEME, XKEILETT, HEE. JI&RE B W, 62 (1976) 2, 182

K. Endell, G. Heidtkamp and L. Hax : Arch. Eisenhiittenw., 3 {1936), 1
0. Kubaschewski, E. Ll. Evans and C. B. Alcock | Metallurgical Thermochemistry 4th ed., (1967),

(The Pergamon Press]

— 13 —



	★j9-006-013
	j9-006-013

