
Innovations of Flue caps for Anode Baking Furnaces from P-D Refractories CZ.

Anode Baking Furnace (ABF) produces carbon anodes for electrolytic production of primary aluminum. Top-
blocks are integral part of the anode furnace linings and therefore must meet demanding requirements, so 
that their service life is in accordance with the life of other refractory materials used in these furnaces. Top 
blocks are large-sized fittings weighing up to 1000 kg, which are used in the ABF for closing and strengthe-
ning heating walls to bind the heating wall with the frame and also to fit the heating and flue gas system. 
They are often difficult shapes with large openings and comprise elements allowing their manipulation by 
lifts. Blocks must have high strength, wear resistance, abrasion resistance, thermal shock resistance and 
must withstand high temperatures in a reducing atmosphere. Blocks must be dimensionally accurate and 
have defined surface to be safely walkable.

For the production of top blocks in P-D Refractories CZ we use dense castables (RCC) vibrated into moulds. 
Top blocks made of these materials meet the specifications for the construction of ABF, but typical proper-
ties of these materials do not allow their use in the most stressed points and also do not increase the life-
time. Typical properties of dense castables are given by higher content of calcium aluminate cement, and 
result in a significant reduction in modulus of rupture (MOR), but also lower cold crushing strength (CCS) 
at temperatures of 800 ° C to 1100 ° C by disintegration of hydraulic binding alumina cement. To achieve 
the desired stability and durability, these blocks have to be manufactured with steel frames on the upper 
edges of blocks. These frames protect the edges against wear and to compensate for the lower strength 
and abrasion resistance castable. Furthermore, these blocks internal frames from refractory steel, which 
reinforce the weakened portion around most stressed openings for burners.

P-D Refractories CZ therefore offers top blocks produced by casting from improved low-cement (LCC) and 
ultralow-cement (ULCC) plasticized mixtures. The thus produced top blocks show no decrease in strength 
during heating, have up to 3 times higher compressive strength (MOR; HMOR) and cold crushing strength 
(CCS), generally higher abrasion resistance, which is caused by material composition, wherein the bond is 
formed by addition of a small quantity of alumina cement also other soft matrix and a plasticizer, together 
with a minimum amount of water creates a self-flowing mixture. The great advantage is, the capability of 
firing these at 1000 ° C. This means, after firing, the physicochemical properties are stabilized and blocks 
ready to be used, there is no risk of cracking due to thermal exposure. The removal of the steel frame allows 
us to use higher quality raw material without any price increase of the final product. And by increasing the 
physical properties of the product, the protection of the steel frame is not necessary anymore. The best 
material for the production of top blocks is KS70F that has to high strength and very low thermal expansion.
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Refractory Products for 
Top Blocks For Anode Baking Furnaces
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