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Fig. 3. Determined RTD curves for impeller A – four different varians 
mentioned in Table 1

Fig. 4. Determined RTD curves for impeller B – four different variants 
mentioned in Table 1



1912

and C2 were very similar to variants A1, B1 and C1, so they were 
skipped. After 8 s only for impeller B (variant B4) the almost full 
mixing is observed in the whole volume of the modelling tank. 
The worst result of mixing after 8 s is observed for impeller C. 
In every cases can be observed dead zones near the baffle, which 
after 20 s in the worst case disappear.

The results obatined from visualisation are similar to these 
from RTD analysis. The best impeller seems to be impeller B, 
however the further research are still needed.

4. Summary and statements

Based on the conducted research, the following conclusions 
were drawn:
– The results of research indicate that the process of mix-

ing, which is identified by RTD curves, gives the essential 
knowledge about the identification of important processing 
parameters of aluminium refining by barbotage (flow rate 
of refining gas and rotary impeller speed) and their work 
for particular impeller. 

– Results of visualization show  that the best parameters for 
impeller A are 15 l·min–1 and 500 rpm (variant A3). The 
same is in the case of impeller B (variant B3); whereas for 
impeller C the best  processing parameters are 20 l·min–1 
and 400 rpm (variant C4) or 15 l·min–1 and 500 rpm (vari-
ant C3). However, it should be also mentioned that the better 
results of mixing could be obtained when the tracer will 
be introduced together with the refining gas through the 
impeller. Unfortunately, it is really hard to conduct, and as 
a negative results the rotor shaft could be during this process 
damaged or more susceptible for corrosion.

– From RTD analysis it was observed that the shortest time 
of mixing was measured for impeller B (variant B3) – 16 
seconds, the longest time of mixing was obtained for impel-
ler A (variant A1 and A2) – more than 40 seconds.

– The presented RTD curves do not give clear answer like 
it is in the process of mixing the alloying elements in the 
ladle in steel production process, however it enables to 
estimate properly the technological parameters of reactor 
work when using the studied impeller. They complemented 
satisfactorily visualization results of mixing of the tracer in 
modelling liquid.
The particular answer for the question which impellers is 

the best working one can confirm research of removing oxy-
gen (simulating hydrogen) from modelling liquid. This kind 
of research is more expensive, because it needs as a refining 
gas argon instead of air which is mainly used in visualization 
process in modelling research. Nevertheless, the mentioned 
research could complement the results obtained from physical 
modelling.

Fig. 5. Determined RTD curves for impeller C – four different variants 
mentioned in Table 1



1913

TABLE 2

Results of mixing of the KMnO4 with water – modelling liquid
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