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Consider a solution of 0.0125 M sodium hydroxide (a stfrong base):
/\/0\ 0 I~ ( S) — A/a+[o\q) '('Ol—l'(omt)

We'llmake a similar assumption o the one we use for the acid; in this case, we expect
essentially all of the HYDROXIDE ion in solufion to come from the NaOH. That means the

hydroxide ion concentration just equals the hydroxide ion concentration make by the NaOH ...
which equals the nominal NaOH concentration.

Coy~] » EN”()H]vwm:M — 0,0125m OH™

We'd like to find pH. Several ways to do this! Here's one. Find pOH.
fOH <~ log, . Lon-] = 1.90

... then use another identity to find pH. . .
PR+ pOH= .00 § pR+1-90 =10 [ 1pH 2 "2, 10

Like before, we can check our assumption that the amount of hydroxide ion produced

by the water was small enough to ignore. Check by finding the HYDRONIUM concentration
in solution, since only water produces hydronium in this setfup - and every time the water
produces a hydronium ion it must also produce a hydroxide ion!

- PH - 17.10 "
[Uiot) 210 = 1D = %0407 M Nqot
Ls, T 5.0 0 MO madke \,,\7
water “’SHF./

8x10A-13 M is far smaller than the amount of hydroxide made by the base, so we're justified
in ignoring water's contribution to hydroxide concentration.



138(A) What is the concentration of hydronium ion in an aqueous solution whose pH
is 10.507? (B) What is the hydroxide ion concentration? (C) What molar concentration
of sodium hydroxide solution would provide this pH?

Use pH identities o answer the questions!

/)f) ZM%OT—J =)D EV"SU+J - )D‘!PH

<\ DAk [07" M Hgof

-1 - 1Y
R) (—S‘W""Dh”)[w‘"lt .o x10™ " EH?;”ﬂEOH‘}:Lowo /

[ ohl- ]J’B.\l‘,\LID‘L1 M OH"/

Since NaOH is a strong base, —
C’B J NaOH — Na® 0~ .. and well need the

same nominal (NaOH)
as the hydroxide
concentration we want!

Covuon) = [5-1Ly 7 7 m Naoh
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What is the pH of a sodium hydroxide solution made from dissolving 2.50 g of

sodium hydroxide in enough water fo make 500.0 mL of solution? 1,50, N 0
NaoU * H0,0()@/VM'] 5 Ve 0 H

First, we should try to find the MOLARITY of this
solution, since pH calculations are always done
based on molarity. o SOD.nL

L Su]bl'lra/\ é’OJSOOL— (SOUML)

We already know the volume, so we just need to find moles NaOH.
Ho.oo g NeOH = my\ NaOH

mo) No\ OH
L‘\O,OOQ N OH

Divide to get MOLARITY.
0 . 0618 VY\()\ UMOH

O 50() L.
Since it's a strong base, and Ma 0H = V™ < OH_/

Con-1x 0.118M oy~
Find pOH...

... and pH — ]
pop = 0.90 PHﬁlH-OO—OlC/O"\%'\Dl
poqz—logloEoH‘l \”HA—PUP‘I‘\ Y. 00

O , 0()18 VT\O\ '\/o\OM

= O.\1Sm NaoH
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For a WEAK ACID, equilibrium does not lie far to the right. The ionization equilibrium
of the acid itself is important!

)+ Ha0 2 HOTFAT

t W O*‘] EV,\“] B Again, water's concentrafion will
— 5 — not change significantly, so it is

Ko

CHA] folded into the ionizafion constant
acid - -
jonization— \
constant (HA) = concentration of undissociated acid

For a WEAK BASE, equiiliorium does not lie far to the right. The ionization equilibrium

of the base itself is important!
VAN

% 4 H’LD;”% BH* + OH "~ Values for Ka and Kb can

often be found in
data books / tables / or on

K - [BH*]EOH’] the web.
(3

base e LRI In Ebbing, this data s in the

ionization appendices, on pages
A-13 and A-14

constant




121 WEAK ELECTROLYTES

- In solutions of weak acids or bases, the UNDISSOCIATED form is present in significantly
high concenfration.

- The pH of a solution of weak acid will be HIGHER than the pH of a strong acid solution with
the same nominal concentration!

N ] <
HY (L HCyHy 0; Fewer molecules of the weak acid ionize,
At v \/ g so the concnetration of
. . ydrogen/hydronium ion is lower, meaning
H H™ (4307 | o higher pH!
H C | H C'L Hl 04

S}‘I‘umq 0‘6,(} UC&,‘( ﬂ\(,ld

- The pH of a solution of weak base will be LOWER than the pH of a strong base solution with
the same nominal concentration!
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Consider a 0.100M solution of nitrous acid, a WEAK ACID {4 D+ )

N H, 0 = + -~ Found on page
H O‘l{_ ™ < H%O T NO’L /A-Min Ebbing
K - (Hago '[']U\JO'L'l i 2 10th edition. These
n - -4 g\{\ [0 K values are
[H/VU '3 ! determined
' 1 experimentally like other
What is the pH of the solution? equlibrium constants.

As with the strong acid, we'll assume that the acid itself will set the hydronium ion
concentration. Even though this acid is WEAK, it's stfill FAR stronger an acid than water itself.
We'll need to solve the equilibrium fo find out the hydronium concentration, since we cannot
assume all the acid ionizes. Set up an equilibrium chart,

gPQ“—?S LFmtis) ] b ZG" "'I'lor'"mj Let "X" equal the
change in hydronium
H’50+ O '\' X X ion cc?nclen’r?/o’rionlu
NO A O + X %
H,\/U’L OleO '—"X O-\OC)—7§

( 0.100 - )
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( \ﬂ (\KB L This is a quadratic, We can solve it with the quadratic

_ 4.<yip ! equation:
[ 0.100 %) axtthbyx+c <0
WL -1 he _btm
__r — - H,5%xIb
O, lvo - X La

SInce x should be

much smaller than 0.100, When can we assume that x is
then ... small relative to the inifial
{ O-lbo~-X "= O.loo concentration?
\k’L - 4,9 ~ LI It's usually safe IF the value of the
0,100 SR Y initial concentration is at least
1000x larger than the value of K.

N 0.00070%L039 M Hqo T

P H < 1 1) (Solving the quadratic would give you a pH of about 2.19)




