CE 407 Notes
Leaching more examples with composition-dependent underflow

Example 1

The year is 2355, and human colonies on Mars are suffering heavy
casualties from alien attacks. Martian Space Command (MSC) is
hard pressed for sodium chloride needed to fuel its crystal-drive
defensive battle cruisers. But there is hope, for scientists
have discovered vast deposits of salt shale near the Martian
polar capsj this.contains 0.2 tons:NaCl-per ton: of inhsoluble rock.
Water to dissolve this salt is readily available in the form of
ice, which can easily be melted using a solar furnace. Moreover,
archaeologists on Earth have discovered a copy of McCabe, Smith
and Harriott in what was once the Buffalo area, and its tattered
pages speak of a marvelous, long-forgotten process called leaching
whereby soluble materials can be extracted from solids.

MSC would like to process 5 tons of salt shale per hour
(based on completely exhausted rock), and 85 % recovery of salt
is desired. Water enters the countercurrent extraction battery
in a pure (salt-free) state. The exiting extract should have
NaCl mass fraction equal to 0.2. Retention of solution (water
+ salt) by the shale is as follows:

solution concentration tons solution retained
in mass percent NaCl per ton of exhausted
rock
0 0.30
4 0.50
8 0.80
12 1.00
16 1.10
20 115

(a) What must be the flow rate of the entering water? (b) How
many ideal stages are needed?

Note: For salt concentrations lying between the values listed
in the table, use linear interpolation.
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Example 2
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