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Abstract: Using vanadium tailings as the base material, high silicon containing clay as auxiliary materi-
al and graphite material as modifier, the preparation of the high temperature sensible heat storage mater-
ials was carried out by means of carbon thermal reduction followed by powder metallurgy. The effects
of graphite content on phase evolution, specific heat capacity and heat conduction of sensible heat stor-
age material were studied. XRD phase analysis result shows that the main phases of the material in-
clude quartz, albite, ilmenite and carbonate. With the increase of graphite content, the ratio of quartz de-
creases. The specific heat capacity test results show that the specific heat capacity firstly increases and
then decreases with the increase of graphite content. When the graphite content is 3%, the specific heat
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capacity is the highest, and the specific heat capacity at 500 ~ 700 °C is 820 ~ 3 180 J/(kg'K). The
thermal conductivity test results show that when the graphite content is less than 5%, the thermal con-
ductivity of the heat storage material changes slightly, basically remains at about 0.75 W/(m-K); when

the graphite content is more than 5%, the thermal conductivity presents an upward trend. In order to fur-
ther explore the effect of graphite on thermal conductivity of heat storage materials, the modeling calcu-
lation is carried out, and by replacing the volume fraction term of dispersion with the nonlinear correc-

tion term, the modified Maxwell model could well predict the experimental data.
Key words: vanadium tailings, heat storage material, graphite, high silicon containing clay, specific

heat capacity, thermal conductivity
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Table1 Chemical components of vanadium tailings %
Na,0 Fe,0, Sio, TiO, MnO MgO CaO V,05 Cr,0; HoAtr
9.6 40.1 17.0 11.0 6.5 3.1 2.4 1.6 1.1 22
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Table 2 Chemical components of iron tailings %
Fe,0; SiO, TiO, MgO AlO;, CaO Cr,0; MnO
2.22 15.94 16.94 2.98 3.9 4.0 1.5 11.23
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Table 3 Chemical components of clay %
Fe SiO, TiO, MgO ALO; CaO Mn
2.65 32.16 0.12 4.61 9.6 0.38 0.17
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Table 4 Material proportioning in the preparation of va-
nadium-titanium heat storage material

RS REgkERe it A%g  AREFE9
S1 3 3 0 0
S2 291 291 0.18 3
S3 2.85 2.85 0.3 5
S4 2.79 2.79 0.42 7
S5 2.7 2.7 0.6 10
S6 2.55 2.55 0.9 15
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Fig. 1 Typical macro-appearance of heat storage materials
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Fig. 2 XRD patterns of heat storage material with differ-
ent graphite contents
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Fig. 3 Specific heat capacity of thermal storage material
with temperature variation
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