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Thermal conduction and anti penetration of dry barrier
powder materials for aluminium electrolytic cells

LIU Shrying, SHI Zhong-ning, REN Br jun, ‘OIU Zhu'xian‘

(School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: The thermal conduction coefficient of dry barrier pow der materials was determined by home made appa-
ratus of thermal conduction coefficients by water boiling heat exchange method, and its antr penetration was also de-
termined by crucible method. The results show that the thermal conduction coefficients of dry barrier powder mate-
rials increase with increasing density. The thermal conduction coefficients of the used materials are bigger than that
of the new one. The antr penetration is relative to accumulative density, and the antr penetration of compact materi-
als is better than that of loosening materials. The antr penetration of dry barrier pow der materials is weakened under

the same condition of an industrial cell.
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Table 1 Chemical compositions of

dry barrier powder materials ( mass fraction, %)

Al203 Si02 CaO MgO Fe203

40~ 50 50755 0.270.4 0.270.4 1-3
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Fig. 1 Experimental apparatus of

thermal conductivity coefficients
1 —Furnace; 2 —Sample; 3 —U pper thermocouple;

4 —Beaker; 5 —Condensing apparatus;

6 —T hermostat water bath; 7 —T hermometer;

8 —Water injection valve; 9 —Subsidiary heater;

10 —Calorimeter instrument; 11 —Water injection tube;
12 —Nether thermocouple;
13 —CKW ~ 3100 temperature controller; 14 —Soaking plate
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Table 2 Thermal conductivity coefficients of compact dry barrier powder materials

t/ M/ N/ X/ N/ N o/
C (Wem+*K") (Wem+*K ") (Wem+*K ") (Wem+*K ") (Weme+K ') (Weme*K )
300 0. 367 0. 355 0.374 0.363 0. 365 0. 007
350 0. 375 0. 368 0. 367 0. 382 0. 373 0. 006
400 0. 391 0. 365 0. 383 0.374 0. 378 0.010
500 0. 399 0.374 0. 405 0.399 0. 394 0.012
650 0.424 0.397 0.419 0.416 0.414 0.010
0.42 0.60
0.39F 0.5SF
= 036F =—p=1.514g/cm’ = -
s e— p=1.726g/cm3 ! s 0.50 "— New
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Fig. 2 Relation between thermal conductivity
coefficients and temperature of

samples of different densities
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Fig. 3 Relation between thermal conductivity
coefficients and temperature of

new and used samples
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Fig. 4 Photographs showing penetration of compact dry barrier powder materials
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Fig. 5 Photographs showing penetration of loose dry barrier pow der materials
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Table 3 Relation between anti-penetration and

packing density of barrier powder materials

Packing density/ Penetrative height/ Mass rate of

(g*em™?) mm penetration/ %
1.518 4.54 18.90
1.716 3.21 13.74
1.907 2.34 8.59
2.023 1.91 3.53
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Fig. 6 Effect of aluminium on penetration of

barrier pow der materials
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