SIMPLE pH CALCULATIONS: STRONG ELECTROLYTES

- With strong acids and bases, the acid or base completely ionizes in water. So, we only
have to worry about the effect of the acid or base on the water equilibrium itself.

- Since the equilibrium constant for the self-ionization of water is so small, the strong acid
or base will overpower the hydronium (for acids) or hydroxide (for bases) produced by

the water, N _
H,LO* Hfz_o — H50+TOH ;kw”— oxlo” 7

Consider a solution of 0.025 M nitric acid (a strong acid):

H NO + He O — H?)O+ + MOy”

Assume that all the nitric acid ionizes. Since the presence of hydronium ion will
suppress water's ionization, we'll assume all the hydronium in the solution comes
from the nitric acid!

So CHyotd = ChvoyY 0o, = O.028m .
_ For logarithms, the places AFTER the
P H = - 0944 C Hy 0{1 ) “ : 60 l decimal point are significant, while
digits in front of the decimal point
What would the HYDROXIDE ion concentration be under | gre not. The digits in front of the

fhese conditions? 1y decimal in a logarithm are
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... this equals the concentration of hydronium that would be produced by the water
equilibrium. (Not much!)
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Consider a solution of 0.0125 M sodium hydroxide (a strong base):
NaOW (ag) = Ma™(ag )t OH" (ag)

Similar to before, we will assume that all the hydroxide ion in solution comes
from the sodium hydroxide.

Coud = LNeOH Jnpmiau = O-O1TEM OH7
We'd like to know pH. First, find pOH:

POH - —\oﬂw(o.ons) > 1,903

... and remember that pOH is related to pH:
F H-t (JOH - |4M.0oo

PH,t 1,90 =~ |Y4. 000

Let's check the concentration of HYDRONIUM ion, since that will equal the amount of
hydroxide ion produced by water self-ionization. (Remember ... we assumed that this
was so small it would be ignorable...) ‘L.0087

Chaet)= 107" = |p p )
EH&O‘{'D n %.OO‘RJO‘ (Y'\ HSO

... This also equals the amount of hydroxide ion produced by water's self-ionization. And,
like in the last example, it's really smaill.



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?

NeoY < H0.003 mo) 7,505 NC\OH

m: mul MaOH
L. 42— ©.%c000[.

) sobunt
Find concentration of sodium hydroxide: '
me| My o
1.504 Mut “ 01 = 0.062LE mol Naoh
L‘to,ﬁoj’\!ﬁ(/}-‘f
_ mul MaOl 09,0628 mel Natk
M= = e s mel Wbl 0,118 e o4
L. O.S6vo L

Since NaOH is a strong base, we expect it to completely ionize, and since each

NaOH produces a single OH-, we expect the nominal NaOH concentration to
equal hydroxide ion concentration...

Vo002 Me™ <047 H ==y, (6.0 10 ™M)
Cow- 1= O0.108M F
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