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Abstract: The high temperature sensible heat storage material was prepared via powder metallurgy meth—
od using the iron extraction tailing obtained by carbothermal reduction of the vanadium extraction tailing
as the raw material and graphite as the modifier respectively. XRD results show that the main phases of the
thermal storage material include NaggsAl¢,,Sig7,0;, aluminosilicate ilmenite and graphite. With increase
of the graphite content both of the density and hardness of the thermal storage material decrease while the
thermal conductivity increases.The DSC results show that the specific heat capacity is higher in the medi-
um and high temperature region above 500 °C.It is shown that the heat storage density of the sensible heat
storage material is 223 kJ/kg at 500 ~750 °C with the heat storage capacity of 0.062 kWh/kg and the
mass required for 1 000 kWh heat storage of 16 000 kg.The thermal storage material prepared in this stud—
y has good thermal storage capacity at temperatures above 500 °C which can be used in high temperature
thermal storage system.
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1. 1 P,0,.K,0.80, .
Fe,0,.Si0, . TiO, . Na,O Fe,0, .Fe,TiO, "%
1
Table 1 Main chemical composition of vanadium extraction tailings %
Na, O Fe, 05 Si0, TiO, MnO Al, 04 MgO Ca0 V,04 Cr, 054
9.6 40.1 17.0 11.0 6.5 3.1 2.4 1.6 1.1 2.2
N . Na,CO, o
° 190 mT
Fe,0,
. 1.04 Na,CO, 4% .
240 MPa 180 s 2, 2
. Fe,0, 4.2% 93%
1200 C 12 h °
2
Table 2 Main chemical composition of iron extraction tailings %o
Na, O Fe, 04 Si0, TiO, MnO Al, O, MgO CaO V,04 Cr, 05
12.8 4.2 21.3 22.7 15.2 5.3 4.0 5.4 7.1 2.0
1.2 S3.54 0% 5% 10% .15%
o 1
o o 2
200 (74 pm) 6 XRD ° 2
g 0% .5% .10% . 15% S1 Nag g5 Alg 54 Sig 605,
120 MPa. 6 s Fe( Mn Mg) TiO,,
20 mm
7.5 mm o Nag o5 Al 24514 5603,
1 000 C 1.5h
° XRD
1.3 Cr V Cr.V
Ti . Mn
° ZMD-1 Ti  Mn °
HVS-50 X 2.2
( XRD) 2.2.1
DRLAI Z | 3 °
) (S1) 2.551 g/cm’
STA499C DSC( ) . 10%
) 2.27 glem’,
° 19
2.1 2.25 g/em’

1 S1.82.
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Fig.1 Typical macro-appearance of heat storage materials
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Fig.5 Thermal conductivity of heat storage material
with different graphite contents
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Fig.6  Specific heat capacity of thermal storage
material at different temperatures
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Table 3 Comparison of heat storage density of sensible (HV) 350
heat storage materials at 500~ 750 °C 5
AT=250 K / 1,000 kWh 3)
/(kJ+kg™')  (kWh - keg™) /kg
200 0.056 18 000 °
135 0.038 26 700 0.54 W/(m - K)
245 0.068 14 700 5% 10% . 15%
298 0.083 12 100 ’ X
178 0.049 20 300 0.848 4\1298\154 W/( m ° K) o 5% ~
235 0.065 15 300 10% )
260 0.072 13 800
S1 207 0.058 17 300 4) DSC 500 C
S2 223 0.062 16 100 °
S3 239 0.066 15 000
S4 255 0.071 14 100 3% 500~750 C 223
kJ/kg 0.062 kWh/kg 1 000 kWh
3 16 000 kg, 500 °C
26
1 000 kWh
N N [} Sl
207 kJ/kg 0.058 kWh/kg °
; 59 ) ( :2017CY-G-17)
223 kJ/kg  0.062
( : GK201919) °

kWh/ke o
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