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The Electrical Conductivity of CaO-SiO,-Fet:O Slag

Kiichi NARITA, Toshio ONOYE, Teruo IsHu, and Ken’ichiro UeMura

Synopsis:
The electrical conductivity of Ca0-SiO,-Fe,O slag in contact with iron was measured at 1 300°C using

AC bridge (1000 Hz). A drastic increase of the electrical conductivity was observed with increase of
Fe;O content. The Arrhenius relation between the conductivity and the temperature were satisfied in

both high and low Fe,O slag (33.6 mol% and 67.5 mol% respectively).

Experiments were also carried out on the effect of additives on the electrical conductivity of the slag.
From the results obtained for the fayalite composition, of which SiO, was substituted for additives, CaO
and MgO were found to contribute to the conductivity by almost the same degree as equivalent Fe,O.
TiO, changed the conductivity only a little, which means that TiO, can be substituted for equivalent SiO,.
The conductivity of the slag, where SiO, was substituted for Al,Og, was equal to that of the slag, where
Al,O; was assumed to fix equivalént Fe,O. CaF, showed a minor increase of the conductivity.

The electrical conductivities were also measured varying the basicity (CaO/[SiO,) of the slag with
constant Fe,O and additives such as MgO, CaF,, B,O,, ALO; and TiO,.
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Fig. 1. Experimental apparatus.
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bha, CaF, 35X U8 MgO |3 network modifier ¢
9, La»db Ca?+, Mg+ 2FREKE LA T 5710,
BEE X LT CaO LEHMIiEAT 5 &AM xh
5. INDORGEREERG & UTEHE LAREE
BEE L OBtRIZ Fig. 15(2) T/ LB THD
BREED 1 X hKEWHEITIE Ca0-Si0,-Fe, O 3 k4
FRICE T HELE (EAMS) L X<—%¥L, CaF, &
XU MgO 13 CaO L i3IEHRECHRIBTES Z LN
PTHD. FEEN L XD/ X gEIE CaF, 13 CaO
LV LBEEIHTIFSERREN EHBbrS. OF
i ALO; XU B0, 13 Si0, L [ifRiziEiz 135 L
BWEEZOLNDDT, THLREHRGE LEkE
EHBEDOREYTT L Fig. 15(b) D k0TH5.
B,Os i3I HREH 1 X D /S WAk Ca0-510,-Fe, O
FRICHBE L TEWEERZR T, chld BO: ifmic X
A7 VOWARMIRE ST U CiREitEx 8 L, Bk
DEFELEHDLHIDLEELLNRSE. —F ALO; DS
TP OTHRMELTED, M4 A & DEER
PR OMKERIC I VT EDLDTHENTEEFTELT
WwWa. TiO, ZBIL T, BEE6EMo Tit+ 13 SO,
network &£ T Ca?t, Fe* A AL OBEFHEAESIC
L2, B ouvik Tist BRAERHEGAKE L CEEE I
FET 220, BiF4fhio Titr BEEECES L

WEEZLNTWS. 7 i 620x Ca0-8i0,-TiO; #
27 TOFBHEOHESEE»S, Tt 44 4% CaO/
SiOp,=1 ##E L LT CaO T3 4 fHihins, SiO, T
EORMMAELFET D LR T V5. T I TERES
WTHIBHEMR T L DX vESiE TiO, MK
FELT, L XDRECHEITITEmMERS & LCEEE
ERHE LGBl CoBEEXEL TUE L 0 BHRE RU
Fig. 16(b) iR L7 FERBEZFZET 5L CaO-
Si0,-Fe,O FROEEE & M X< —FH LTV 5.
Ll E CaO-8i0,-Fe,O %2 J ¥ OTEE 25 L O M
B DRETDOWTEE LihS, LI FeO #4545
A7 7 OHECET MBIV ELBIC oL iE,D
THH, BLAOMAMIEEZ LP 5> SARMTEEET
Wi DTty EREICR S 7OWmBEREE» 5 2
SUDMERRBHALL LT 5RA LB bR T3
B, EREZOIE LA EPHEEDEE B v. wFhiz L
THINEEFEC DT B0, VWok 5 ik ilsE,
EPTLEh 5.

5. &

2 i (B DI xHR) 4#FHc X b 1300°C, 1000 Hz
kTS5 CaO-5i0,-Fe,O m2 5 S OEERE 4 IE L,
DEDREREE -

(1) BEXRIRPLORIFEBIKIFHEIED Shvehd, I
EMINCFET 2 LIBEL-BREEREFT LAY ERE
WERTR L. ZhidkZ 6< 27 S OBF G
DLIDEEZLNB.

(2) BLSROREC PP LOTBEELRELOD
W IZ Arrhenius DOEEAE SR,

(3) CaO-Si0,-Fe,O 3 K5 F 2 5 & OB LA -t
LT FeO X BHFENRKREVR, ZhIRFF¥OFF
FEMELBIRL TR 0, P-BUilithfyBBhn & BT
hbHLEILNS.

(4) Fayalite ik 2 5 2D SiO, D—E & thD s
TEMR UCELE A HE L f5%R, CaO, MgO i3 Fe,O
L, Fio TiO, i SiO, L IZIFHEE L CEIRTE -
AlOy 13FEE VD Fe,O % FET 5 LEELABEOE
HELX I —FKLA.

(3) BE(LSKREEDEVA (FeO; 28~34 molg) i
BT, IRINALS 3 L O Fe,O % —Ficfit s, CaO/SiO,
RS DBEELAIE LR, CaF, iU
MgO izEFe v CaO LB TE 555, (KEEH
Ti3 CaF, 13 CaO XY B HTEE5M8 kS
V. ALO; B XU BOs EEMER S & E 2 ST,
ALO; HE L BEERET X4 5D LT B0, 13

il
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Ca0O-8i0,-Fe,0 %z 5 /o BilE 2951

KEEEACRSVWTEEEZD:.
+CEEFE 4 BLAL,

TiO, 5 1 L
1DIFC6EAIE LD EMETHI L

2 X b, CaO-Si0,-Fe,O 3R A T yOBEE L
BRI X < —F L.
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