


Pre-Lecture Analysis: Solubility Equilibria and Ksp	

Here is how I would summarize this set of pre-lecture responses for planning class.
Overall read
The dominant difficulty is not simply calculating Ksp. Students are struggling with the decision-making that surrounds solubility problems: What matters in this situation? Does pH matter? Is this a common-ion problem? Is a complex ion forming? Is the substance amphoteric? Does Ksp change, or does only the solubility change?
That shows up repeatedly in questions such as “When does solubility increase in acidic solution?”, “Why does pH affect some and not others solubility?”, and “How can you quickly tell if pH will affect the solubility of a salt?”
Major themes
	Priority
	Theme
	What Students Appear to Need

	1
	pH and solubility 
	A conceptual rule for predicting whether making a solution more acidic or basic will increase, decrease, or not affect solubility. Students especially need to understand why conjugate bases of strong acids behave differently from basic anions.

	2
	Ksp vs. molar solubility 
	Clarification that Ksp is an equilibrium constant while molar solubility is an amount dissolved, plus practice moving between the two when stoichiometric coefficients are not 1:1.

	3
	Common-ion effect 
	Students know the slogan “common ions decrease solubility,” but many do not yet understand the molecular/equilibrium reasoning or how to identify the common ion in an unfamiliar problem.

	4
	Amphoterism 
	Many students are unsure what makes something amphoteric, how to recognize it, and why substances such as Al(OH)3 can become more soluble in both strongly acidic and strongly basic conditions.

	5
	Complex ions and Kf 
	Students want to know what a complex ion is, why Lewis bases increase metal-ion solubility, what Kf means, and how Kf differs from Ksp.

	6
	Problem setup and
calculations
	There are repeated requests for help writing dissolution
equations, constructing Ksp expressions, using coefficients as exponents, converting mass or molar solubility to Ksp, and deciding which calculation to perform.

	7
	Specific pre-
lecture/exam-prep
problems
	Questions 17.12, 17.13, 17.15, and several Mastering questions were repeatedly mentioned and would be good candidates for brief in-class walkthroughs.



The Ksp/molar-solubility distinction is particularly persistent. Students explicitly ask how different ion ratios affect the conversion and whether compounds with the same Ksp necessarily have the same molar solubility. Several students also ask for a decision rule for when to calculate Ksp from solubility versus solubility from Ksp.
Misconceptions or conceptual gaps worth addressing
The most important one is the distinction between changing solubility and changing Ksp. Several responses blur those ideas. I would explicitly reinforce:
Ksp stays constant at a fixed temperature.
What changes when you add acid, base, a common ion, or a complexing agent is the equilibrium concentrations and therefore the molar solubility, not the value of Ksp.
A second important misconception is that larger Ksp automatically means greater molar solubility. Students are asking this directly. That comparison only works cleanly when the salts have the same dissolution stoichiometry. Otherwise, they need to convert Ksp to molar solubility before comparing.
There is also confusion about why pH affects some salts but not others. I think students need one very explicit organizing question:
Can one of the ions produced by dissolution undergo an acid-base reaction
with the added H+ or OH-?
That gets them away from memorizing isolated cases and toward reasoning from the chemistry. Their questions about conjugate bases of strong acids show that this distinction is not yet secure.
The common-ion effect is another area where students know the result but not necessarily the reasoning. Several ask why adding a common ion lowers solubility and want the equilibrium shift explained step by step.
Finally, amphoteric vs. amphiprotic appears to be getting mixed together, and students are trying to turn amphoterism into a simple recognition rule. Complex-ion formation is adding another layer of difficulty because they have to see that Al(OH)3 becoming soluble in strong base is not just the ordinary common-ion story. Requests for more explanation of amphoteric substances, Kf, and complex ions occur together repeatedly.
What I would emphasize in class
I would devote the most time to a single conceptual framework for predicting solubility changes, rather than treating common ion, pH, complex ions, and amphoterism as four disconnected facts.
Something like:
Start with the dissolution equilibrium → identify the ions → ask what else in solution can react with those ions → determine whether that removes or adds a dissolution product → predict the equilibrium shift.
Then use four contrasting examples:
· CaF2 + NaF → common ion → less soluble
· CaF2 + acid → F- is consumed → more soluble
· AgCl + NH3 → Ag+ is tied up in a complex → more soluble
· Al(OH)3 + strong base → complex-ion formation → amphoteric behavior
That sequence would address a large fraction of the questions in this dataset while reinforcing that all four cases are applications of equilibrium rather than unrelated rules.
I would then do one Ksp → molar-solubility calculation with non-1:1 stoichiometry and explicitly show why the coefficients become exponents. Students are asking both procedural and conceptual versions of that question.
Two individual follow-ups I would not lose in the aggregate
There are also a couple of comments that AI summarization could easily bury because they are not common themes but matter for the individual student. One student says they are struggling on exams despite doing the grind worksheet and practice exams. Another explicitly asks where to find one-on-one weekly tutoring because they do not know what university resources are available. There is also at least one student reporting that they could not access the textbook.
Those are worth treating separately from the class-wide chemistry themes.
Bottom line
If I were preparing this lecture from these responses, my central message would be:
Students need help seeing solubility as an interconnected equilibrium system,
not a collection of new rules.
The most valuable class time would probably be spent helping them answer “What reaction is occurring, what species is being added or removed, and therefore which way should the dissolution equilibrium shift?” Once that reasoning is secure, the Ksp calculations are much more likely to make sense.
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