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Objectives

A To determine the molar solubility
and the solubllity constant of
calcium hydroxide

A To study the effect of a common ion
on the molar solubility of calcium
hydroxide



Introduction




Salt and Insoluble Salt

A Salt

A chemical compound consisting of a
assembly of cations and anions.

A Insoluble Salt

Salts that have a very limited solubility
water. Typically, less thap 1T CT, |




Dynamic Equilibrium
~ Chemical Equilibrium

The state in which both reactants and products
present in concentrations which have no tende
change with time.

Dynamic Equilibrium

The state in which substances transition betwe
reactants and products at equal rates, meaning
IS no net changeAll chemical equilibriums are
dynamic equilibrium.




Molarsolubility and K,

~ Molar solubility
AGSO(s) = 2 Ag'(ad) + SO? (ag
[Ag] : [SO,2 ] =2 : 1 (Stoichiometry)
(Molar Solubility 0ofAg,SO,) = 0.5Ag] =[SO, ]

. Solubility product (Equilibrium constantj,
K., = Z



Solubility Equilibrium

_All the solubillity equilibriums are also dynamic
equilibrium. Reaction quotient (Q) reaches to

equilibrium constant (K) when the system ap
to the chemical equilibrium.

Q = [AgTSO, ] °




Le Chatelier'sPrinciple

Le principle Is a widely used statem
to explain the shift of a chemical equilibrium:.

£t |I'f a dynamic equil i1 biri
changing the conditions, the position of
equi |l i brium moves to co

Furthermore, when analyzing a chemical equili
It Is very important that when equilibrium is obt
all the chemical reactions must be in equilibri
respectively.



Common lon Effect

Common lon Effect is a kind of application of
principle on the system in which th
two or more solubility equilibriums.

t 1 f additional Il ons al r ea
are added, the equilibrium shifts to compensate
the additional |l ons by f



 the equilibrium with the following reaction:

H-O _
AgCliy —=—"Ag" (@) + C (ag)

Now, additional chloride ions are added by

of NaCl H,0
NHCI[S:I

Na " () + Cl (e

~ We can expect the common ion effect will occ
certain amount ofAgClwould precipitate.



. In this experiment, we will examine the molar
solubility of calcium hydroxide#{ A ( ) with

acid- base titration.

~ The chemical reactions (in turn, chemical eq
you should consider are followings:

60 O (ANE #AAN ¢ ((ANO  uvdZ
o /TMF (7 (AN / ((ANO =p8izp



Experimental Procedu
& Result Videos



Overview

The supernatantfrom a saturated calcium hydroxi
solution is titrated with a standardizedhydrochlori
acid solution to the methyl orange end point. An
analysis of the data results in the determinationof
the molar solubility and solubility product of calciu
hydroxide The procedure is repeated on the
supernatant from a saturated calcium hydroxi
solution containingaddedcalciumion.



Part A. Standardiza
HCI Solution



PART B. Molar Solubility
Solubility Product of Calcl
Hydroxide



1. Obtain a saturated calciumhydroxidesolution Su
a clean, dry 150 mL beaker to you TA for the purpos
obtaining90 mL of supernatantfrom a saturated Ca(OH) solu
for analysis (Carefully decant about 90 mL of the satura
Ca(OH), solutioninto the beaker Do not disturb the finely divi
Ca(OH) solid)

2. Prepare a sample for analysis Rinse a 25 mL pipet
least twice with 1- to 2- mL portions of the saturated Ca(O
solution and discard Pipet 25 mL of the saturated Ca(
solution a clean 125 mL flask and add 2 drops of methyl ora
iIndicator.






Standardized HCI solution

Ca(OH) solution 25 mL
+ methyl orange indicator (2
drops)













3. Titrate. Titrate the Ca(OH) solution with the standar
HCI solution to the methyl orange endpoint, where the ¢
changesfrom yellowto a faint red- orange Remembeitthe add
of HCI should stop within one-half drop of the endpoint A
10- 15 seconds of the persistent endpoint,read and record
final volumeof standardHCI in the buret.

4. Repeat Titrate two additional samples of the satura
Ca(OH) solutionuntil 1%reproducibilityis achieved

5. Do the calculations completeyour calculations



Tltratlon - Trial 1




(Buret Reading for Trial




Titration : Trial 2




(Buret Reading for Trial 2)
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Titration *Trial 3
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(Buret reading for Trial 3)
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PART C. Molar Solubility
Calcium Hydroxide In th
Presence of a Common'l



CompletePART C.2in its entirety for the analysis o
the saturated Ca(OH)solution with the added CagGl

1. Obtain the saturated Ca(OH) solution with t
addedCacCl, for analysisfrom the TA.

2. Preparea buret for analysis,preparethe sample,a
titrate. RepeatPARTsB.2- B5.



Standardized HCI solution

[Ca(OH) + CaCl Solution]
25 mL + methyl orange
solution (2 drops)










Titration
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(Buret reading for Trial 1)

Start Finish



