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pHun with Titration Calculations

Strong Acid + Strong Base = 3 Situations to Determine pH

1. Initial acid concentration: Titration Curve of 50.0 mL of 0.200 M HC|
with 0,100 M NaOH

a. only strong acid

b. pH= —log[H"] = - loglacid] 13.0 “Strang base left .
Stolch + pOH = ~ log{OH-} e "

2. Equivalence point:

a. moles of H* = moles of OH™
: b Ondy neuteg selt + 1,0

b. pH=7
P ph=7 \ K;h}uw{ﬁeme |
c. Use VaMa = V3Mg to calculate L 10 e e e T poing
volume needed to reach B

val int Only gtrong scld teft
equivalence point. St0cH + pH = — toglH e

3. Before or after equivalence point: use Only initial strong scid
stolch {BCA table) to calculate excess pH = —log[H+] =~ loglacid] \\
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moles of H* or OH", divide by total _
volume, and calculate the pH based Lo :
and ¢ ase \
’ ' 0.0 160,

on this value, ¢ 200 0.4 J

VYol NaCH added (ml.)
Example;  100.0 mL 3 L.OOM = 100, emof He 50.0 alx 0.500M = X5 0 mws| NabH
a. 100.0 mL of 1.00 M HCl js titrated with 0.500 M NaOH. Calculate the pH after 50.0 mL of base has been added.

H (05{)) + OH, (m@ -7 H O(@} EH,F’J +5 mn| - O.500 M

% 100, 25.0 ISD'ETL’_, W= -log {o. ‘S{‘:«"-“ﬁ
C'?‘ﬁ.{? “’izw.:i.;m oo+ S0, O P C{
A 35 ¢ =(©:301)

.0
b. Calculate the pH after 200 mL of base has been added.
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Zo0.0mlw 0 500M = !Dormmo] l\]f‘«DH
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¢. Calculate the pH after 300 mL of base has been added.
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Weak Acid + Strong Base = 5 Situations to determine pH

1. The pH before the titration begins: oﬂlut weak acid.

2. Durlng titration but before equivalence point; thisis a b V\I(\‘Qef problem!!!

® Once the titration begins, weak acid has reacted with the strong base to produce salt {the conjugate base
of the weak acid).

3. ¥ Equivalence point (midpoint). A perfect buffer!

o [HA]=[A], thus [H50"] =K, and i - oKa

4, Eguivalence point. All acid and base neutralized: only species left are SQH’ anhd -Nq‘h‘ﬁf .

¢ pHisbasedon \30;310 properties of the salt (conjugate baSe of weak acid.)
LA

5. Bevond the equivalence point: alf about the b ade !

e  Calculate the amount of excess strong base added beyond the equivalence point.

The pH Curve for the " Eq;ﬁwalﬁnm S
Titration of 50.0 mi. of I point |g5- WN Al seowia
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Weak Base + Strong Acid: Just like Weak Acid/ Strong Base, just flip flop the process!

The pH Curve for the Titration of 100.0 mL of 0.050 M NH; with 0.10 M HCI

SA<WB
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pOH = pk,

[B] = [HB'] Y eqpt

[sA £ we
8 [Stoich + H-H

7

82 WH
Stoich + HIH |

6

4 b WB=SA

Acidic salt

K,

i i i 3

AN *‘"”M Stoich,

Shs WAWB

JpH =-log [SA]

0 10 20 30 40

i i

Vol 0.10 M HCI (mL)

The half-way point
is important!

Adfter vou have determined the equivalence pomt for #

fendpoint) of the tiration, 2o fo half fhaf walue, BH
The pH =t the hali-tiration poind 1s egual o the

&, of the weak aeid, BH*. To get the pE, of the

base {B) yau MUST subtract the pkl, from 14 The

reason for thiz is that the pOH i3 actually what

eruals the &y,
P, = 14 - pK,
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Examples: (o 200)(&3)()) (D IDD)\/\Q =) VL) 200, ml neede #""Vgggl,\ e

1. Consider the titration of 100.0 mL of 0.200M acetic acid (K, = 1.8 x 107} by 0.100 M KCH. alculate the pH of the
resulting solution after the following volumes of KOH have been added.

a. 0.0mL Oh[ HC&H D @_KA Pm‘a[e'ﬂ« (;)?;;)(l 8 S)

K = L D*j[(‘ 130y ] X%t =0.0019 M = CH, Ot
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