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One of SoDak Metal Corporation’s many processes involves the recovery of precious metals from a viscous (Newtonian) slag.  The molten slag, contained in the vessel shown above, is first mixed with a mixture of chemicals, which prepare the slag for further processing.  Mixing is achieved by rotating the vessel about its axis at 20 RPM.  Since precious metal recovery in the overall process has been poor, the completeness of mixing in this step of the process is now being investigated.

You have decided to model the system by using water in a transparent vessel.  By adding a quantity of acidic solution containing and indicator (which is red below pH 7.23) to a basic solution in the vessel, you will determine when mixing is complete by the disappearance of the red indicator.  When thoroughly mixed the final pH is just enough below 7.23 to eliminate all the redness in the solution.

Determine the RPM, length, and diameter of the vessel used for modeling the mixing process.  Clearly state your choice of variables!


Given:
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Note:  Assume the density of the slag equals the density of the chemical additives and that the melting time of the chemicals is very small compared to the time of mixing.
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