


Results

Figure 2 shows the three typical curves obtained for each test
during a 4-hour time frame. The first curve (blue) indicates in %
the quantity of HF emitted; the peak of the emission was
arbitrarily set to 90%. A polynomial of the order of 5 was used to
filter the HF data and to extrapolate the missing values of the first
30 minutes; next, the quantity of HF that was emitted was
calculated by evaluating the area under the curve. The second
curve (black) indicates the butt temperature; the third one (red) the
gas temperature inside the cover.

It was also observed that the quantity of HF that was emitted was
directly related to the mass of the butts and crusts contained in the
tray. The measured quantity of HF was thus evaluated in terms of
the mass of the butts and crusts inside each tray.
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Figure 2. Typical Curves of HF Emission and T°

Figure 3 shows the quantity of HF emitted for each of the four
conditions tested. The dark dots represent each test results, and the
blue bars the average values obtained for each configuration. The
2000 model is used as a reference to compare the results. The
average value obtained with this condition was arbitrarily set to
represent 100%. One can notice that the prototype with the fully
open residual gap emits about 12% more than the 2000 model. By
closing the residual gap by 73%, two similar results that represent
a 29% decrease compared with the 2000 model were obtained; by
closing the residual gap completely, a 38% decrease was obtained.
It is worth noting that when using metal plates to cover the
residual gap, the gap between the rods and the cover was not
completely tight.

Figure 4 shows the comparative results of the cooling time
required for the butts to reach 400°C. Once again, the results of
the 2000 model were used as a comparison basis. The average
value obtained with this condition was arbitrarily set to represent
100%.

It can be observed that the prototypes with the open residual gap
and the 73% closed residual gap present no significant differences
with regard to the cooling time. However, for the prototype with
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the 100% closed residual gap, the cooling time increased by about
30%.
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Conclusion

An experimental method for evaluating the performance of anode
tray covers was developed and plant measurements were carried
out to compare the current cover design with the new design.

The effects of using Alcoa Deschambault's actual cover on HF
emissions in potrooms and cooling areas have been well
quantified over the last four years. Indeed, from the very first
year, this plant has recorded a 35% decrease of HF emissions
from their potrooms and cooling area (combined with the use of
covers on the crust bins).

The newly developed prototype tray cover eliminates the chimney
effect that was present with the 2000 model. However, by leaving
the residual gap around the rods completely free, the prototype
emits 12% more in average than the 2000 model. But by closing
73% of the gap, a 29% decrease was obtained compared with 38%
when the gap was 100% closed.

These results show that obtaining = 100% tightness around the
rods is not required to obtain a performance better than with the



2000 model. The design of a sealing mechanism around the rods
without soft sealing joints that would cover about 73% of the gap
represents a more realistic and less expensive issue that could still
offer a reduction of =30% in HF emission. Even though the
number of tests was limited, the results were consistent.

As for the anode butt cooling time, it can be concluded that a too
efficient sealing mechanism around the rods would have
consequences in considerably increasing the cooling time. For the
other three configurations, no significant difference has been
observed.
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