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SALT OF A WEAK BASE
% N H('t(/\

B \’\ C\ ——} Q H T + C |_ \/The salt dissociates completely!

» ... but this ionizafi '
BH R, 0 = B~ R0 LS peeien s en
k - EG][H30+]
> [ BHY]
o =Ko g ) (14

| 0x|p ™

Find the pH for salt solutions just like you would find pH for any other weak
acid or weak base solutions. Only trick is to find out whether the salt is actually
acidic or basic!

Acid ionization constant for BH+
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O.Joo W\ N Hy C\ v Find the pH of the solution

H 4 — lIsthe salt acidic, basic, or neutral? Look at the
N H Ll ( | - N g T C\ IONS the salt releases when it dissolves!

<4 . - —- +  Since ammonia is a WEAK base,
N HL) o N /_/LI T H 20 < V\/ H 3 L 3 0 that means it will exist in water as
Vmolecules ... meaning the reaction
we wrote can occur and ammonium
jon can act as an acid.

C\7~ C\™+ HQ 0O ?_, W’-I— OH™ HCl is a strong acid. Since it completely
/ ionizes, that means chloride ion isn't
able to keep a proton aftached, and
isn't a base.

So the equilibrium we'll need to look at is the one with the acidic ammonium ion.

/\/HLI'* tH, 0 = MH, t Hot L(O‘q/\/HL,_r:?WGI” need to find Ka for

ammonium by looking at Kb for
Ka= TVH33CHg 01T s Mo mH, = 1.8 g o=5 (pf-14)

its conjugate, ammonia.
~/
Maxly = 1.0xl0 1

N,

+ —
ENHL, 1 NHLI’I':S-S(oﬁ(Ib lo

/




* WHHH,0 S WHy + ot

Set up and solve this equilibrium like any other weak acid

= [ MNH +
<a 33tHz0™] =SaS6ulo™
T MH L.I‘f]

problem! ]
Cqu\ltbTium
Speélfs £In|'|'la| 18 L 1! Let "x" equal the change
N iN ammonia
N H z @, +>( concenfration...
H"J,O_I- O X X
N'HL-|+ O.lo0 -\ 0,100~ X
YYD —$,56x 107" )(:7.115\;|o_4’/|/\:f_|-}30+j
(OJ’D()—Xj FH:d\oju)(-?’Lls*lodL)
2
X _
=5.S¢x o0 PH*E.\/S
O o100—YX
X LL O..IlJDJ For comparison,
SO0 Q.10D—XxX~ 0:lob pH =1.00 for a strong acid like HCI
- pH = 2.17 for 0.10 M nitrous acid
A% L “ b pH = 7.00 for distilled water
- S P S X /b

0,100
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O .100 N\ NalaHzla, Tind pH
Nea (W0, — Na¥+ (130

/\/m+ . Cannot be B-L acid, as it's missing an H+ to donate. Has a positive charge,
so unlikely to be a B-L base (would repel proton). Neutral.

( 'Z,H (.~ - Hashydrogens, but also has a negative charge. Negative charge is affractive 1o
£ * protons, so a base?

[
This is ACETIC ACID, a WEAK acid. Since acetic
acid is weak (and stable in water), we expect
the acetate ion to be BASIC.

S0, we need 1o solve the equilbrium of acetate ion reacting as a base with water,

KE [HC'LH'bO'L.BCOHJ ? \ K"‘,Hcmsol:l‘?ﬂo :
EC(LVHU -\ Sin g P, ].(log.l(w
(1741078 ) by = (oo I)
I\/b gcé%xll)

(data from pages A-13/A-14 in Ebbing)



(O, 0o M Ma(q ’—|3()?_)

Let "x" equal the change in

acetic acid concentration.

(‘pOH :"\ug\o[m‘i})

- (
OH 1V\Uglbk7,éé9émlo ):—_ S

EC(LV\BO"L’—B -
Set up an equilibrium chart and solve [_'(/ L, )
Sf'ecwg EIm\+|~A) -L J\) gv ! -

on_ O + % <
(AH~0, - — ——

13t O\OO X o0 = \[
(\ﬁ.)(\/“) — g,gg‘xluflo P

(0w -R)

so 0.100-x = 0.100

J/Assume X << 0.100,

\(’L

O.,1vV

= S.§%YIv

v

v T 26696 w10 " Com-

PH = 1Yy=~$a1 :\%.fs% /

)
Z(PH+POH < I"f/()o\)
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For comparison:

0.100 M sodium acetate, pH = 8.88
0.100 M ammonia, pH=11.13

0.100 M NaOH (strong base), pH = 13.00

The acetate ion is basic, but it's a very weak base!
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O 100 N\ NaC], Tind pH
No\,C| ﬁ M“*"'C"ﬂ

]\/0* . Neither a B-L acid nor base (no protons to donate, and the positive charge
hinders acceptance of a proton). Neuftral.

C\” » Base? CI” <Ho = [Hey b+ on ™
< J

STRONG ACID, so chloride ion will not be a
protfon acceptor!

... SO chloride ion is also neutral.

In this case, the pH of the solution is controlled by water's own ionization, so the solution
would be pH = 7.00.



" POLYPROTIC ACIDS

Fiad pH of OJdOom Ha POy

... what's special about phosphoric acid? —
~ + i~ o
© H 2 POH « H0= H?..OOH + HBO Phosphoric acid has THREE

acidic protons!
@ H'Lp()q‘ + H‘LO : H POU‘Q’— + H30+

3 - +
@ HPoLY + Hypo = FOq7 7+ H30

The first dissocation is dominant here, and for
i\/o\ 1 =~ 6,9 10'3 simple calculations of phosphoric acid in water,
we will simply use the first ionization and ignore
3 the other two.

—

KO\L — 6 12—"‘" lo"
'3

K(,\ 3, = H,¥ + 0 Remember: This is a weak acid. It exists in water mostly
as undissociated phosphoric acid molecules.
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Solve the equilibrium of phosphoric acid's FIRST proton:
~ ~ + . -~ aL)D
HaA P04 « HLO = Ho POy~ «H30™ 5§ I = 6.9% 10

3

l{c\ = L R POy jtbfgo"f’l: .Y X 10”7

[ HyPoy]
SPQC{PS EIVHI"-‘JI A [GQUIL))/IWH_J
'H’J_PO‘-;_ O X %
oot O ~+ X b
HSPO\-I O, 10 — X 0,0 ¥
i Iy Iy S
- 6. 9% 10 o pHz-log (00062678
010 % .10 J
o ¢t U -
L?: oamf‘f" 0.0 pR=1.56

\[L - 6.9 10
0,10
N T 0.0 L6Lb! o1 = [."[3(;‘5]




