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Selective Precipitation
Applications & Equilibrium
Dynamics
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The Concept of |
Selective Separation Vagnifica
Cross-Section
Selective precipitation is the separation of = |
ions from a mixture based on their distinct & ~~Q\_ _Remaining Ni*"
solubility behaviors and Ksp limits. D) @ pSelUtiol

¢ Reagents are added carefully to a ,_. 5 ; EOUaton
mixture of ions. e 00 I P 221 of Solid

Different ions possess different Solubility E ™ 8)
Product Constants (Ksp). = SalaCtivS

| : o/ Separation

» The lonic Product (Qsp) dictates the exact

moment a specific ion drops out of the |

solution as a solid crystal. =\ ) 50jid AGCN
Precipitate

S =




Quantifying the lonic Product (Qg,) &

Qsp Is calculated exactly like K, but using concentrations at any
given time t, not necessarily at equilibrium.

Where [MP*] and [X9-] are the actual molar concentrations
of the ions in the mixture at that exact moment.
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The Precipitation Matrix o)
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Qsp < Ksp Qsp = Ksp Qsp > Ksp
Unsaturated Saturation Precipitation
No precipitation Dynamic equilibrium is Supersaturated state.
occurs. The solution reached. The solution The excess solid
can still dissolve more holds the maximum precipitates out until
solute. possible dissolved Qsp drops back to

solute. equal Ksp.




The Mechanism in Action Fo©
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Mixture of Target lons (e.g., A* and B*) exist in solution.

[

Precipitating Reagent (X°) is slowly added drop-by-drop.

& i

The lonic Product (Qgp) increases for both potential salts (AX and BX).

!

One ion hits Q, > K, first and precipitates!
The other remains dissolved.




Common Conceptual Pitfall
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A small K, . Concentration
directly means also matters!

You cannot just compare Kgp values if the

ki |
that ion Will | J stoichiometries are different (e.g., AB vs A2B).

T . ~ You must calculate the exact concentration of
the precipitating reagent required for each
preCI pltate fl rSt' ion. The ion requiring the lower reagent

concentration precipitates first.
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Calculate: Determine the required concentration of the common
precipitating ion for both targets by setting Qg, = K.

Compare: Evaluate which target requires a lower concentration
of the added reagent.

Predict: The target requiring the lower concentration will reach
Qs > Ky, first and precipitate.

S

Selective precipitation is a race to exceed K,. Math beats intuition—
always calculate the required concentrations to secure your rank.
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