138(A) What is the concentration of hydronium ion in an agqueous 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?
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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? 7,50, N 0
N&\.OH < Ho :003 mo) 5 & H
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Before we can figure out pH, we need to know MOLAR )
CONCENTRATION of the NaOH ...
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Since NAOH is a strong base, it completely ionizes ...
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For a WEAK ACID, equilibrium does not lie far to the right. The ionization equilibrium
of the acid i’rse/H‘_i\sirmoor’ron’r!
L —
= +
H A+ H,0 = M0 7 R

E W O+] {V,\“] h Again, water's concentration will
Ko\ — 5 — not change significantly, so it is

_ CHA] folded intfo the ionization 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 ifself is important!
VAuRN

% 4 HLD:? %H* + OH ™ Values for Ka and Kb can

often be found in
data books / tables / or on

K - [BH-PJEOH/] the web.
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141 WEAK ELECTROLYTES

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

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

N\ <

HY My Hy 0, Fewer molecules of the weak acid ionize,
LA VG M0 so the concnetration of

X _ LREE hydrogen/hydronium ion is lower, meaning
H* Cl H* GM307 | o higher pH!
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- The pH of a solution of weak base will be LOWER than the pH of a strong base solutfion with
the same nominal concentration!
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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. This

fime, we cannot assume all the acid ionizes. We will solve the equilibrium o find out how
mMmuch acid ionizes.
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( O (00 “X} equilibrium problems in chapter
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This is a quadratfic, We can solve it with the quadratic
- s | equation:
/ axtthby+c 0
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Kais small. So, there will only be a small amount of acid that ionizes. That
means X', which represents the amount of acid that ionizes, is also small.
If 'x" is small relative to 0.100, then ...

Y, 0.100- t ~ Q.00 When is it safe to assume 'x' is small?
Look at the difference between the
% /A .S vl 7 initial concentration and the K. If they
- differ by a factor of 1000 or more, the
O,1a0 -< assumption is safe. If noft, just solve the
WS- Y8410 quadratic!
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So P W -~ L.} | Solving the quadratic give pH = 2.19)
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