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Effect of Water Content and Temperature on Thermal Conductivity
of Steel Slag Foamed Concrete

ZHANG Xue, HU Min, CHEN Depeng
(School of Civil Engineering and Architecture, Anhui University of Technology, Ma’ anshan 243002, China)

Abstract: To make full use of solid waste resources and explore the potential value of steel slag used in the field
of inorganic insulation building materials, steel slag foamed concrete was prepared by using equal amount of steel
slag instead of cement, then the effect of water content on its thermal conductivity was investigated by the method
of heavy humidity; and the relationship between the temperature and its thermal conductivity was studied by
changing the temperature of the hot plate of the thermal conductivity tester; finally the change rule of thermal
conductivity of steel slag foamed concrete in natural environment was also studied by applying periodic temperature
and humidity to simulate the actual environment. The results show that the thermal conductivity of steel slag foamed
concrete increases with the increase of water content, but the increasing tended to be lower and lower; The
thermal conductivity of steel slag foamed concrete increases with the increase of temperature, and there is a good
linear-relationship between them; The thermal conductivity of steel slag foamed concrete is increasing with the
cycle of periodic temperature and humidity, and the increasing tends to be lower and lower too.
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Tab. 1 Main components of cement, w/%
Ca0 Si0, ALO; Fe.O; MgO TiO; SO, K,O Na,O VUN
57.21 23.54 6.12 4.57 2.51 0.61 2.31 0.85 0.23 1.57
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Tab. 2 Performance index of cement

. , N N B He R EE/MPa Bidr5E R/ MPa
bR FCRTAY(m*/kg) WIS /min A8 i) /min - -
3d 28d 3d 28d
P.042.5 357 203 250 27.4 55.6 5.9 8.7

TR0 AN R A wI AR AL AR RARES RN S a, B2 DL AR B S 3, FLR L3 3, L3RI 1
3400 kg/m’, EFUEFE S 1 670 kg/m’,
F3 WBBMRBULZES,w/%

Tab.3 Chemical composition of steel slag powder, w/%

CaO SiO, AlLO; Fe,O; MgO TiO, SO; MnO P,Os V.05
54.781 11.884 1.53 19.4 4.01 1.63 0.21 2.12 2.89 1.09
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Fig. 1 Structure principle of thermal conductivity

measurement
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Tab. 4 CDJS series high and low temperature alternating

humid heat test box
TAEER
(ﬁ—EXT%X‘ZﬁT&) 1 500 mmx1 000 mmx1 000 mm
T R —40~150 °C
TR S <403 °C
RS B +1C
THRER 2~5 °C/min(-40~100 °CZ57 60 min)
[GaITREES 2~3 C/min(80~—40 CLI75 45 min)
AEX R 5 30% ~98% ,+2.5%
FEXE 3 5] +2(=3)%
x5 WERKRBELIESL, w%
Tab. S Mix ratio of steel slag foam concrete, w/%
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Fig. 2 Preparation process of steel slag foamed con
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Tab. 6 Thermal conductivity and moisture content of steel slag foamed concrete

T ) o .
Sk FARR Sk FRARI Sk SRR
(W/(m-K)) (W/(m-K)) (W/(m+K))
0 0.2104 0 0.2114 0 0.2109
0.900 0.2191 0.862 0.218 4 0.881 0.218 8
1.646 0.228 7 1.624 0.226 4 1.635 0.227 6
2.989 0.243 7 2.975 0.243 1 2.982 0.243 4
3.373 0.258 6 3.323 0.2532 3.348 0.2559
5221 0.274 8 5212 02734 5217 0274 1
6.585 0.2825 6.305 0278 7 6.445 0.280 6
7.796 0.300 5 7.292 0.2990 7.544 0.299 8
10.892 0.308 9 10.495 0.307 3 10.694 0.308 1
12.004 03161 11.448 0.3092 11.726 0.3127
14.312 0.326 9 13.806 0.3229 14.059 0.3249
16.854 0.329 8 16.717 0.329 5 16.786 0.3297
18.242 0.330 6 18.014 0.3303 18.128 0.330 5
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Tab.7 Thermal conductivity and temperature of steel slag foamed concrete

FIMEBU/(W/(m-K))

PR EE/C 1 2 3 4 i
Ly it Py it TEtR it TEtR it
30 0.203 1 0.2011 0.202 0 0.1955 0.195 1 0.206 2 0.206 3 0.209 1 0.209 3
35 0.207 7 0.208 4 0.209 4 0.197 5 0.1971 0.2104 0.210 5 0.214 1 0.214 5
40 0.209 0 0.2102 0.2109 0.198 6 0.198 2 0.2116 02118 02152 02155
45 0.2119 0.212 8 0.2147 0.200 9 0.200 8 0.2137 02137 02192 0.2190
50 0.2162 0.2183 0.2201 0.204 6 0.204 5 0.2162 0.216 5 0.224 6 0.224 8
55 0.2210 0.224 1 0.2249 0.207 6 0.207 1 0.2201 0.220 6 0.2318 0.2315
60 0.2230 0.226 1 0.226 5 0.209 5 0.2091 02223 02225 0.2340 02336
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Tab. 8 Thermal conductivity and cycle times of steel slag foamed concrete

R FIEE(W/(m-K)) R SHEHU(W/(m-K))
AR iR - AR iR T
0 0.210 6 0.211 1 0.2109 7 0.224 0.224 7 0.224 4
1 02128 02133 02131 8 0.224 6 0.2258 0.2252
2 0.2151 0.2156 0.215 4 9 0.2255 0.226 2 0.2259
3 02171 02176 0.217 4 10 0.226 0.226 4 0.226 2
4 0.2195 0.220 1 0.219 8 11 0.226 5 0.226 7 0.226 6
5 0.220 0 0.220 7 0.220 4 12 0.2272 0.2276 0.227 4
6 0.2218 0.2223 02221 13 0.227 6 0.227 6 0.227 6
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