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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 to make 500.0 mL of solution?
Ne6H < H0,0og/ma]

N.on— /\/a-')—‘i' OH~ (strong base)

: S0 to find the hydroxide concentration, we'll first
So | Lo '"’:3 = CVaOH ]"0 minal  need to calculate NaOH concentration...

Find molarity ... mol Na OH
L Solutiopm— S00.0mL = 0,000,

mol Mo OH
Ho.0 03 NaOH

©.0618 mol NaOF _ 3
0 <000 L = 0.128 M VuOH = 0. S m oH

FUHi-—H}g(U.VLQ): 0.90 (POH\\"'lUSEOH-}>

PHz Yl oo~ 0.90 :‘IZ.)O \ ( PH -%POH: IL),oo)

2.50 o NaOH x = 0.062% mo| 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

CHAD 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 (o Hy 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 ACIJ HC&,‘( 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 { 4D+ )

N H, o0 — + -~ 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
- -4 g\{\ [0 K values are
[H/VU '3 ! determined
' 1 experimentally like other
What is the pH of the solution? equlibrium constants.

Unlike the strong acid, we can't assume that all the acid ionizes. Instead, we will actually have
to solve the equilibrium problem for nitric acid'’s ionization!

S P € ‘I-«?S Z_'L M H" | ] A [64 ol lor)'vm.} Let "X" equal the increase
in hydronium ion
H% 0 T O + X X concentration!
NO, O + X X
H/\/U'L O0.100 — X O.lo0 =
(O _
< s - Y . Q Vale) 1 Very similar to Chapter
(6.100-X) 14!
x> _q.sxlp”
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XZ 3 S | D -4 This is a quadratfic, We can solve it with the quadratic
= 1° equation:
0,100 - % axtthbx+c 20
~ Kt
We can solve this with the quadratic Yz -bT m
equation, but ... L
1) Assume X" is small. Ifitis ...«
2)0.100 - x = 0.100 How do we know whether "X" really is small
N relative to the starting concentration?
2 ~ Compare Ka and the initial concentration.
X -4, S /0 If they differ by a factor of 1000 or more, the
Q100 it's generally safe to assume X is small enough

to ignore in the subtraction...

\/
YT 0.006720%2039 = Z”|3°+l

\pH‘:'Z_,ﬂ I (\oHi'Z.

q ,D\/ 4"}\6 QVM\fo,’/'\“C GQW,’I‘IPOn)
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Compare:;

- Weak acid HNO,_: pH of 0.10 M solution = 2.17

Let's compare the pH of the weak nitrous acid with the pH of a strong acid like
e acd: O.40m Hwor , What \< & H .’
HO g * 0 = Hq0™ v VOg~
0,10 M rao y ):H.SO’(] -0,lo M

P

00

The stfronger the acid:

- the lower the pH of a solution of given concentration will be
- the higher the concentration of hydronium ion (when compared
tfo the nominal acid concentration)



' Consider an 0.100 M solution of the weak base ammonia:
- _ ~Q g +h
NHy 5 Kozl 61072 (p A= 14, Ebbig %)
NHq + Hy0 = WA, T +0k
|‘<b: ENHL/*]COH_‘]C \r%*lo_g
CNHA )

We'll need to find out the HYDROXIDE ion concentration. Then we can convert to hydronium.

What is the pH?

Speueg [I"‘+'”‘| 1 A ):C’ﬂ((/ll'l”“”".3 Let "x" equal the increase in
/V/-]bf" O + Y% % ammonium ion concentration
oOH - O X X f?OH“--'b@[OH‘}
< /4.0
NV A3 o.100 |=X| 0.1w0-x prospon =
(ﬂ(y) _ -G — 0,00|3‘1|6H0QZE0H—3
-\ %N 0 =
(V00-v) 00H 2.5 =
L":\,CS\L'U—% PH = U00-2.¥7 <1173
O, 100=% (Solving the quadratic for this problem
1) Assume x is much smaller than 0.100( gives us a pH of 11.13 ... same as with the
2)0.100-x=0.100 assumption!)
N -
X o gxlpTS
0.10]
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Compare pH to the pH of an 0.100 M solution of the strong base NaOH:
o) IR
P ok

Mook — Na? <04~
So, 0.0 m NeoH Cou~ 3= 0.100
(DOH 2. —|Uth[U;Iu03 ‘L\ 1,00
FH‘- W, 00-l,06 = |’S,Ob\

N

The stronger the base:

- the higher the pH will be for a solution of given concentratfion
- the higher the HYDROXIDE concentration (compared to the nominal
lbase concentration)



