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Consider a 0.100M solution of nitrous acid, a WEAK ACID (Hl\l ng

HND_ €« 3,0 = Aapt % MO Found on page
72 o \%O L /A-141n Ebbing
K - (a0 I N0g A -y £ 10th edition. These
n - — H‘g\{\ [0 K values are
[H/VU ’3 determined
L experimentally like other
What is the pH of the solution? equlibrium constants.

To find pH, we need to determine the concentration of HYDRONIUM ION at equilibrium, but
(unlike the strong acid case) we can't assume all the acid ionizes. We need to solve the
equilibrium expression of the acid.

Seecres | [Taha 1| A (Cabbiin]
407 O |tX | A
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H VO 0100 — N O 100 —Y
(+) () ~¢f Lok familiar? This is very similar

VU — =4 S ¥ 10 to the equilibrium problems from
(0.100 ~¥) Chapter 141
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This is a quadratfic, We can solve it with the quadratic

(\O (\!\> - 4,3 ¥ JD#q equation:
CO.WU_Y) Oog"“{'b)&-(—c <0
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Ka is small, so there's only a small fraction of acid that ionizes. That means
X' is small compared to the molarity of the acid. If X' is small relative to

0.1, then ...
O 100 o~ ~ When is it safe to assume X is small enough to
A00 -y X Oileo drop from the subtraction term? When the
NZ initial concentration is 1000x or more larger

\LrL 5 than the value of Ka or Kb!
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T\o H - 1 | } —) (Solving the quadratic equation would have

given a pH of 2.19)
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2
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 stopn acid like
nitric acid: O 1o m H M)j , Whal ¢ P H?
|-\M03 < Hoo —> ch)'f ~ NOz
O.l0m HMY [CHyo T ) 2000
P H< .00

The stronger the acid:

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



' Consider an 0.100 M solution of the weak base ammonia:
N = ~ 8 9 +h
NH, 5 Kozl 65107 (o A= 14, Ebbig 72
What is the pH?

_~ -+ -
N H 2 + Ho O < N H{,! + OH We need to solve this
| expression for HYDROXIDE

— t g -~ concentration, since
[Mvtwﬁltou_\wps rof

. HYDROXIDE is the only
[ NH SFS term in this equilbrium

that relates to
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% { D‘"S }his is a quadratic equation, but we can simplify it
v IF x is smnall compared to 0.100 ...

t\,%VID_S

Be carefull We have calculated

T POH (the negative log of the

X T,y Il0 =S HYDROXIDE concentration).
0 .\00 L We need to CONVERT it to
YFL g ‘,(‘6 ¥ ’D# PH!
¥ 0,009 1LH0% > fOH']
p OU Z7.,%)

' H _ ? 3 (If you'f solved this with the quadratic formula,
ﬁﬂ h ) | you'd have gottena pH of 11.13 ... same as

' we got with the assumption!)
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Compare pH to the pH of an 0.100 M solution of the strong base NaOH:
! -~ V1D
P TNHy i
Maor —> Mt < O
Sc)l 0. M Moo has Coy~ 3 2,00

pOH = ~log, (.108) = 1.00
PHz |H,00 - l.00 = t%.ob\

The stronger the base:

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



