[image: image1.png]South Pasadena ¢ AP Chemistry Name 6 Cowly CKE'{ )
Period _ Date __ / /[

18 « Acids, Bases, & Buffers n

STATION 1: INITIAL pH

“STADMD ICE BOr PRORLEM ‘¢
In this Review, we will walk ourselves through the calculations needed to sketch the

Titration Curve for a weak acid titrated with a strong base.

Acetic acid, is often abbreviated as HAc.. K, acetic acid = 1.8x10”
SHOW YOUR WORK FOR EACH STEP.

Vot ofBese Added ()

l<a=m3=1.s»<@’ s

‘What is the pH of a 0.15 M solution of HAc?

HAc = Hr « Ac” [rAg
{ - ,l(’: = 1.8 w8
d (.158)

| ¢ X == Jrs) (18 wo)
Assume x << -1S Zya. *i e

(0. 15-¥) = (0.18) = | U ¥
(”Jf= »lv(j [ = 2.8

L ko= Owb, pH= 218)
Plot this point on your Titration Curve (Station 9). C "~
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STATION 2: VM = VM
The acid is titrated with a 0.10 M solution of KOH.
Calculate the volume of base needed to neutralize a 10. mL sample of the 0.15 M HAc.

Vo= vt
lomd (15 = C-top)
X ok

(7 15 mi e
okl Sk

Note that this is the volume of base at the equivalence point on your titration curve. o P(D,‘, Poir .
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STATION 3: EQUIVALENCE POINT CHEMICALS
a) ‘Write the balanced net equation for the neutralization of HAc by KOH:

HAce » o~ —> H,0o + Ac—
b) ‘What chemicals are in the flask at the endpoint (equivalence point) of this titration?
Ho ¢ AL (omd KE¥)
) How many moles of HAc are in the 10. mL of 0.15 M HAc that you used for the titration?

- * Nole L GSED
(0.010 L) (0,154 UA) 2 0. 00 IS5 nusk HA{L“‘S o e
d) How many moles of Ac are in the flask at the equivalence point? e
A3 el AeT = el HAc iwiticuy = | 0.00 IS net Ac

€) What is the total volume of solution (in Liters) at the equivalence point?

2SmlL = 0.025L (to‘wLALAb-l— 15 ml b‘-&v—)
f) What is the concentration of Ac” at the equivalence point? [Ac] =

0.0015 mee )2” T ppor Ac-

o.ozsStL -

I d
pY }wA‘
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STATION 4: pH AT EQUIVALENCE POINT
Calculate the pH of a solution with the [Ac] from Station 3. K, of HAc = 1.8 x 107~ STAOD AAD 1CE
Lo PoBLEM

Ae + oo = HtAc ~OH" K- Ke - l.ouo";' Il

MA— 1.3¥e0”
v Jlon ,
il \ ‘ = EM—J: 5.55 w0
C [
= x?Z

oo

ASsume ¢ £¢ OO J—’—/,’—o—j
2. (ob0 ) = (1062 wz=loul= (060D (555 =0

z 517 w0
POW = ’,eoa CD'J’.I = 5.25856

PH—: 14~ poH

= [ 8.'1@&

EQuatercg PORT PLoigs  of (15nL, 8.7&)

Plot the pH at the equivalence point on your titration curve using the info from Stations 2 and 4.
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STATION 5: HALF-WAY TO EQUIVALENCE POINT

a) What volume of base is half-way to the equivalence point? 7.5 mL
b) What do you know about the pH half-way to the equivalence point? pH = QK&\.
9] What is the pH half-way to the equivalence point? ‘/'7 ! ’,ED 9 C 1.3 “lo—\ﬂ . ‘(,7<{

d) Plot this third point on your titration curve (Station 9).
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STATION 6: BEFORE HALF-WAY
‘When 6.5 mL of KOH has been added to the solution:

13 How many moles of HAc are in 10. mL of 0.15 M HAc? (o.010 L) (1SH)= \00S ot §

- - et
b) How many moles of OH- are in 6.5 mL of 0.10 M KOH?LD-°°°> L D(ao)= 000CS
) What is the total volume (in Liters)? .S ml= .OlbSL
d) Fill in this NEUTRALLIZATION chart using Molarities
HAc + OH - H,0(1) + Ac
L0015 >~ 10006S mo _
Tose ~ 0GB —er oo =0394M © o n
L —.0344 + .039¢
.0St S‘Q (&} .039 ¢ M
¢) Fill in this EQUILIBRIUM chart:
HAc + H,0(1) 5 H;0" + Ac
0515 ™ o L0394 K
—~ + - N
OSIS— % e 10394 + -«
Assens w<c 0 38Y o (0SiS-W) 2 (osis) ¢ (029t +v)x(0294)

) ‘Write the equilibrium expression for HAc.
Substitute the equilibrium values into the expression and compute the [H3O'] concentration and pH.

Ka: LH3OPICACT] g0 075 = () (.0394)
[ (.0S1S) o - M

(1= - (2o ®)C0SS) 5acS ]

(oY
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STATION 7: AFTER HALF-WAY
‘When 8.5 mL of KOH has been added to the solution:

a) How many moles of HAc are in 10. mL of 0.15 M HAC? , 06615 mee A,

b) How many moles of OH- are in 8.5 mL of 0.10 M KOH? (.o 03S L) C,IO Yz ooefs et o4~
=

<) What is the total volume (in Liters)?  13.% wil o Lo a5 L

d) Fill in this NEUTRALIZATION chart using Molarities

HAc + OH’ - H,O(l) + Ac
LO0ISmt o [co0 85 mI
oIS L o8l ﬂTV‘B‘ST ® 04548 o
— .04sq —.04sq +.04sq
L0352 (@] 0454

e) Fill in this EQUILIBRIUM chart:

HAc + H,O(1) s H;0* + AcC
0352 (@] LOYE G
—x ¢ +y
053 —% * oS T + <
Assume ¥ <¢ 0357 . (03S2- ) = (03sT) t(otsa l-v.)’k. (O ‘15‘1)

) ‘Write the equilibrium expression for HAc.
Substitute the equilibrium values into the expression and compute the [H30"] concemrdtlorsdnd pH.

PR O S ST R TR R S 1
CUAQ Cozs2) TGy
= 12785 PH=|4.80
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STATION 8: AFTER THE EQUIVALENCE POINT
‘When 20. mL of KOH have been added to the solution:

a) How many moles of HAc are in 10. mL of 0.15 M HAC? .00 [S m 2

b) How many moles of OH" are in 20. mL of 0.10 M KOH? , (5020 hwl

] How many moles of excess OH are in solution? , opz0 = .00(S = .000S0 mel o4/~
d)  Whatis the total volume (in Liters)? %20 ,0=L = .0%0 L

e) What is the concentration of OH-, the pOH, and the pH of the solution?

(ou] = M 167 w0720 poM= 118 pr=14-por=(12:22]
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STATION 9: SKETCH THE TITRATION CURVE

12

10

pH

5 0 15 w0 bt 30
mL of base added

FYI: Formulas from the AP Exam:

EQUILIBRIUM

. _ [HT[AT)

K= AT
_ [OHT|[HB*]

Ko ="

K, = [OH ] [H | = 10x 107" @ 25°C
=K, x K,

pH = —log [HY]. pOH = ~ log |[OH™]

14 = pH + pOH

pH = pK, + log [A]

[HA]
[HB"]
IB]
pK, = —log K,, pK, = —log K,

POH = pKy + log

K, = K(RTY™,

where An = moles product gas — moles reactant gas





