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Thermal Conductivities of Dense Iron Oxides

Tomohiro AKIYAMA, Gaku OGURA, Hiromichi OHOTA,
Reijiro TAKAHASHI, Yoshio WASEDA and Jun-ichiro YAGI

Synopsis :

Thermal conductivities of dense pure hematite, magnetite, wustite and iron have been measured by the
laser flash method in the temperature range from room temperature to 1553 K. The relatively high ther-
mal conductivities of dense pure hematite, magnetite and wustite at low temperature were found and these

values decreased with increase of temperature.
large as that of hematite or magnetite.

The results obtained were summarized in the form of an empirical equation k=1/(AT+ B).

The thermal conductivity of wustite was half to fifth as

Thermal

resistivities, defined by reciprocal thermal conductivity, of three iron oxides change linearly as a function
of temperature up to Tammann temperature which is about half of melting temperature.

Key words : ironmaking; thermal conductivity; iron oxide; laser flash method; heat transfer; thermal
diffusivity ; Tammann temperature ; fired pellet ; nonfired pellet.
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Table 1. Chemical composition of sample used.
Material Density (10°kg/m%) Purity (%) Impurity analysis (ppm)
Iron 7.86 99.99 Agl, Al3, Ca5, Cu<1, Mg1, Mn1, Ni<1, Si 20, Ti 3
Wastite 5.46 99.9 Al 100, Co 30, Cr 30, Mn 600, Ni 50, Si 100
Magnetite 5.16 99 Al140, Ca 100, Co 50, Cr 50, Cu 10, Mg 1000, Mn 8 000, Na 200, Ni 90, Si 30
Hematite 5.20 99.9 Al200, Co 20, Cr 40, Mn 400, Ni 100, Si 100
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Fig. 1. Schematic diagram of experimental
apparatus of the laser flash method.
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Fig. 2. Temperature dependence of thermal diffu-
sivity of iron oxides and iron.
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Fig. 3. Temperature dependence of thermal con-
ductivity of iron oxides and iron.
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Fig. 4. Comparison of thermal diffusivity of

hematite with that of a pellet.
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Fig. 5. Variation of thermal diffusivity measured
for different samples from the same nonfired pellet
_ containing 3.72 mass% combined water.

RIKGET HEEZONDDT, ERWLBITEITD
fbkuA&m%%L%%%Lfm%Kt@%ﬁ%m%
KT H0LEVEDHD.

3-3 EERIENOREKENE

BARELRORERFEICET 2B BT 5720
12, BREROME (1/k) L TORRERE L.
BUZER OB HIIEEZROEMERT L EZZI OB D
T TIERIBIM LR L 0T 5. RERLEDE
B O BEKFM % Fig. 6~8 IR T. YOI
BENEFTHIZONTH 00K % TlR{EHRIKHED
BRI LR AEEER SN, COBEBEATIA
FBLUOT A A PTRIZIZES@AEMERT
A, AT A MZBWTIEES MBS % W EE
PROOLND, MWEOBLEF I RETE CTHIZ
LADTEEL@ELIZEFHMONTVES, YA A b
DA, BIERO X T RIGAFE LIS TIREI B J O
MAEEOAREEEIZIL D 74 2 Y BELS R B 72D —
BAPHTIETHT, BEHE2ELG kol EZDLRN
5.

—75, BRI B B0 (Al,O3, BeO, MgO)
DRI ORERAFE LS &, Fig. 6 LFERICH
BHiRE T CRESMEIEI L, FRUEORER TR
BETHIEDPHREINTWEY, BOBOOYWH RS
i 2323, 2843, 3073K Th Y, ZORELHBET S
HJE X AlLL,O;, BeO, MgO T#h#h# 1300, 1500,
1550K Td o 7. —F, Bfbko@r T,, #° 1650~
184K ThHAHZI X EETAH L, WTFhoOBR YL

Fig. 6. Temperature dependence of thermal resis-
tivity of hematite.

- 0.4
p=3
~
¥
E o3
ooy
=
= 0.2
[ —— g Poo, ]
©
E 0.1~ Tammann Temperature=906K
2 oo
juy
0 | Il 1 ]
0 400 800 1200 1600
Temperature (K)

Fig. 7. Temperature dependence of thermal resis-

tivity of magnetite.
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Fig. 8. Temperature dependence of thermal resis-
tivity of wustite.
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