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Study on controllable cold ramming paste for aluminum electrolysis cell
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Abstract; In order to decrease the electrical conductivity and improve the current efficiency of the side wall of
the aluminum electrolytic cell cathode, we study the effect of calcination temperature and adding amount of
andalusite on the microstructure , electrical conductivity and mechanical properties of cold ramming paste. With
andalusite as additive, the cold ramming paste was prepared by electric calcined coal and graphite as
aggregate, and the roasting was carried out under pressure of 20 MPa for 5 min. The microstructure of sample
after baking were studied by using field emission scanning electron microscope and DS8ADVANCE x-ray
diffraction. The properties of the sample after baking were studied by using DILAO2PC electronic watt
shrinkage apparatus, carbon resistance meter at high temperature and NETZSCH bending strength tester. The
results showed that adding andalusite could produce mullite needle structure and SiO, liquid phase after
sintering at high temperature which could fill some pores between aggregates and thus increase the density of
the sample and decrease the porosity. The electrical resistivity and expansion rate of baked-samples were
significantly increased without adding samples, while they were increased as the andalusite content was
increased. The comprehensive properties were best when the addition content of andalusite was 8%. The
volume change of baked-samples was minimum and the stability is best .The resistivity was increased and the
bending strength was decreased. It is expected that this research can be applied in the monolithic lining

process of aluminum electrolytic cell cathode.
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Table 1 The chemical composition of andalusite power( wt.% )

ALO, Si0, Fe,0, Ti0, Na,0 ca0 K,0

53.00 44.01 1.02 0.49 0.22 0.14 0.14
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Fig.1 XRD patterns of samples at different temperatures
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Fig.2  Micro-morphology andelemental analysis of cold ramming paste after baking: (a) sample without addition of andalusite;

(b) sample with addition of andalusite; (¢) sample with addition of andalusite and its local EDS
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Fig.3  Expansion/shrinkage curves of cold ramming paste

after baking with different contents of andalusite
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Fig.4 Electrical resistivity curves of cold ramming pastes

after baking with different contents of andalusite
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