Key Thursday:

1. A buffer is prepared by combining 0.50mol of HA, K; = 1.3 X 10-5, and 0.50 mol of NaA in a
total volume of 500. mL at 25 oC.

a. (5 points) 0.20L of 1.5 M HCl solution is added to the buffer above, and the resulting
solution is allowed to come to equilibrium. Calculate the equilibrium pH of the solution.

HCl(aq) + A(aqQ) - HA(aq) + Cl(aq) | PH-pH=4.28

Initial: 0.30 mol(L.R.)  0.50 mol 0.50mols
Change -0.30 mol -0.30 mol +0.30 mol
Final:  Omol 0.20mol 0.80mol

Equilibrium: HA(aq) + H0(l) 2 HiOt(aq) + A(aq) K>Kp Q<K

[ 0.80mol/0.70L 10-7"M 0.2mol/0.70L

C -x +X +x

EQ 0.20mol/0.70L X 0.80mol/0.70L
[HA] 0.80

H30+]=Ko—> =13 x 1075 x 22 = 5.2 x 1075 ; pH=4.28
[A] 02 pH=%.c0

0.7

b. (5 points) If 1.0 mol HCl is added to the original buffer solution, and the resulting
solution is allowed to come to equilibrium. Calculate the equilibrium pH of the new
solution. Assume that total volume is 0.500L.

HCl(aq) + A(aq) =~ HA(aq) + ClI(aq)
Initial: 1.0 mol 0.50 mol(L.R.) 0.50mols

Final: 0.5mol Omol 1.00mol

[HCI]new =25m0L _ 1 0M excess ofa strong Acid
0.5L

[H30+]=[HCl]new = 1.0M ; pH=0

2. (1 point) At99°C, a 0.020 M solution of a weak base has a pOH of 4.0. The K; of the conjugate
acid of the base of that solution is 2.0 x 10-6 at 99 °C. What is the value of X, at 99 °C?
A'(aq) + H20(1) 20H (aq) +HA(aq) [OH]equibrium=10r0H=1x10-*

Ky = [QHIHAL _ 1070x107% o497 Jsing the ICE table ;

[A‘] 0.020
Ky = Kp* Ka=5*10"7 *2.0x10-6=1x 102

Ky at 99 oC =1 x 102




Key Friday :

1. A buffer is prepared by combining 0.50mol of HA, K, = 1.3 X 10-5, and 0.50 mol of NaA in a

total volume of 500. mL at 25 °C.
a. (5points) 0.20L of 1.5 M NaOH solution is added to the buffer above, and the resulting

solution is allowed to come to equilibrium. Calculate the equilibrium pH of the solution.

OH (aq) + HA(aqQ) - Af(q) + H0Q0) | ,y-549

Initial: 0.30 mol(L.R.)  0.50 mol 0.50mols

Change -0.30 mol -0.30 mol +0.30 mol

Final: Omol 0.20mol 0.80mol

Equilibrium: HA(aq) + H0(1) 2 H0t(aq) + A(@ag) K >Kpb Q<K 1
0.20mol/0.70L 10-7M 0.8mol/0.70L
C -X +x +x
E 0.20mol/0.70L X 0.80mol/0.70L
[HA] “5 70 6
[H30+]= Ka[ Al =13 x 107> x %5 = 3.25 x 107° ; pH=5.49
0.7

b. (5 points) If 1.0 mols of NaOH solution is added to the original buffer solution, and the
resulting solution is allowed to come to equilibrium. Calculate the equilibrium pH of the
new solution. Assume that the total volume is 0.500L.

OH(aq) + H-(aq) - A(aq) + H20(Q0)

Initial: 1.0 mol 0.50 mol (L.R.) 0.50mols

Change -0.50 mol -0.50 mol +0.50 mol

Final: 0.5mol Omol 1.00mol pH =14
[OH]= 222 = 1 oM

0.5L
excess of a strong base pOH=0

2. (1 points) At 99 °C, a 0.020 M solution of a weak acid has a pH of 4.0. The A; of the conjugate
base of the acid of that solution is 2.0 x 10-¢ at 99 °C. What is the value of K, at 99 °C?

HA(aq) + H:0(1) <@ H3O0t(aq) + A-(aq) [H30%]cquibrium=10PH=1x10-*=x

C[H;07TNAT] _ 107X107F a0 T g e _ Ky at 99 oC =1x 10"
Ka= Al = ooz0 =5*10" Using the ICE table ; 1point

Ky = Kp* Ka=5*10"7 *2.0x10-6=1x 102



