74 Take 100. mL of the previous buffer (0.050 M tris / 0.075 M tris-HCI), and add 5.0 mL of 0.10 M HCI.
What is the pH of the mixture?

The HCI should react with basic component of the buffer (tris), and change
it to itfs conjugate acid
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... SO we need to find out the NEW concentrations of each species in the system.
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* Solution volume is now 105 mL (100 mL of buffer plus 5 mL of HCD

P Hx .06+ \03 <S§:Z§£r)i‘7 9

The original pH was
/.88, so the pH
dropped by

0.07 pH units.




75 Compare this 0.07 unit pH change with adding 5.0 mL of 0.10 M HCI o 100. mL of pure water.

(We're just diluting the acid...)
m\\/l P m'L \/'L
(040 m) (S.0m1) = My (10SmL)

.00 6 1Y m = Mq

Since this is a strong acid, hydronium ion concentration equals
nominal acid concentration:

[Hy01) 2 0.0047(19

Y

~ ... which is a change of 4.68 pH units
|O H - L. ’5 L from water's original pH of 7.00!
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INDICATORS

-Instead of using a pH meter to monitor acidity, we may choose to use an acid-base
INDICATOR.

- Acid-base indicators are weak acids or weak bases which are highly colored.

- The color of the undissociated indicator MUST BE DIFFERENT than the color of the
dissociated form!

BLUE
RED

]4\]\ Jv \“\Lb: l‘\30++ A_

The indicator must be present in very low concentrations -
so that the indicator's equilibrium DOES NOT CONTROL
the pH of the solufion!
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]“\]\Av \‘\LO: l130++ /\_

Look at the Henderson-Hasselbalch equation - we want to know how much of the red form
and how much of the blue form are present!

S ‘1, Cnd
pri = PRejna I\ Cunal

When does the color of the indicator change?

IF the pH is << pKa, then the log term above must be both large AND negative!

- What color is the solution?

CHA 1 =2 TA™] . and ihe solution is RED.

If the pH is >> pKa, then the log term above must be both large AND positfive!

- What color is the solution?

[Ps—] >> [H ’AY] ... and the solution is BLUE

- S0, the color changes when the pH of the solutfion is near the pKa of the indicator, BUT
we can only DETECT the change when enough of the other form is present.



" Solubility as an equilibrium process

SOLUTION: Homogeneous mixture of substances Solutions contain:

SOLUTE: Component(s) of a solufion present in small amount
SOLVENT: Component of a solutfion present in greatest amount

We usually call water the solvent in agqueous mixtures, even
if the water is present in smaller amount than another component

SOLUBILITY: The amount of a solute that will dissolve in a given volume of solvent

SATURATED SOLUTION: Contains the maximum amount of solute that it is
possible o dissolve in a given volume of solvent!

A SATURATED SOLUTION is a solution where dissolved solute exists in an
EQUILIBRIUM with undissolved solutel
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Example: Consider a saturated solution of silver
N chloride:
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... what does this equilibriumn constant tell us? That silver chloride isn't very soluble!
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t This equilibrium constant is given a special name - the
SOLUBILITY PRODUCT CONSTANT - because the equilibrium
expression for the dissolving of a salt always appears as
a PRODUCT of the concentrations of the ions in the
compound!

Remember, Ksp is an equilibrium constant, so everything that applies to equilibrium
constants applies to the solubility constant - including what to do with coefficients:

What is the solubility product constant expre35|on for calcium phospho’re”?

Cag Poﬂ (O = 3" (MQ—V/ZPO‘T [#q)

K= CeoV ool ]



. Solubility calculations and Ksp

You can calculate the solubility of a compound if you know Ksp!
Calculate the solubility (in g/L) of lead(ll) iodide af 25C.(see f A-1S . ‘Oool()
Nep=6.Sx1077 ; Fw= 461.0q /mol

! T o —lté.g -9
O, (o) = Pbitlaq) * 2T (ag) " Kgp= LD VLT 5650

We have an equilibrium expression. Let's solve for the concentrations at equilibrium,
since "solubillity” is defined as the equilibrium point.

gchl}S E—t"‘Jf“'l] A Le“u-‘l'bnv’n} Let "X" equal the change in lead(ll) ion
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The lead(ll) ion concentration equals the dissolved lead(ll) iodide concentration,
but we need to change from molarity to g/L...

| PLT [.O,PLT
0.066117S6 61V myl 'Lxl'lé % b 1_,0‘3(16\(;\011/
L mol YD\oIrL L




