©t SALTS

- Compounds that result from the reaction of an acid and a base.

- Salts are strong electrolytes (completely dissociate in water) IF SOLUBLE (not all salts
dissolve appreciably).

- Most ionic compounds are considered salts (they can be made by some reaction
between the appropriate acid and base)

- Salts have acidic and basic properties! The ions that form when salts are dissolved can
e acidic, basic, or neutral.

- Salts made from WEAK ACIDS tend to form BASIC solutions
- Salts made from WEAK BASES tend to form ACIDIC solutions

NouLﬁ/Og . N“LLO3 %7—M0\+‘t‘ CO&’L—

Do any of these ions have acidic or
basic properties?

NM+ - neutral. Not a proton donor or a proton acceptor

. BASIC, since it can accept protons to form the weak acid CARBONIC ACID
" in solution.

Hy (04 2,0 = LHo* + COg

BASE
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ACID
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SALT OF A WEAK ACID
ery NU\ L')_H O'Z_.

No\ ]5\ > )\/:" 4 f\d \/ The salt dissolves completely!

For this reaction to occur, HA MUST be

)[_\ / stable in water. In other words, a weak acid.
:L\ e H O N H ['\ +0O H \.’ . but the ionization of the

salt's anion is an EQUILIBRIUMI

L_The anion is a BASE. It can accept a proton from water to form the
weak (therefore stable as a molecule!) acid HA

K\Q — [ M D\IED“’:& - This is the base ionization constant for A
LN

Since A and HA are a conjugate pair, the ionization constants are related!
You will generally noft find both
\< ( __the Ka AND Kb for a conjugate
W Ka HA Kb A7 pair in the literafure, since one
\.o~i0™ can be easily converted to the
| ‘~| ~ F Ko+ PR other!
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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 L0 = B+ R0 Ll pearion s on
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 solufions. Only trick is to find out whether the salt is actually
acidic or basic!

Acid ionization constant for BH+
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O.loo W\ N Hy C) ++ Find the pH of the solution
NHq (,\ ﬁ NHL{I' -I—C |_ Can e_i’rher of these ions function as a B-L acid or base?

| \ + g .
. 4 > O ince ammonia is a WEAK base, we know
NHH+‘ }V/-/L’ -I'H2() < \\NHZ |+ H3 it's stable in water, making ammonium
T ion function as an acid.

— — — —

N\ | | _— : : : L
T e - — | Since HCl is a strong acid, we know it's NOT

stable in water, and that chloride ion shouldn't
e able fo accept the proton.

S0, to figure out the pH of The_sglu’rion, we need to look at OmmoniU{n ion's+
equilibrium NHLF\F‘\’H’}JO = NH, + e ) K= TN Hg] HBO J

——e— = ——

+
Speaes [Emhial 3| A LEqilibriom | CVHg™ ]
/VHg O + X N
Hap* O +X X
NH%+ O.l00 -\ 0 o[06 —¥
Cx) €x) - X,

CO-06-Y)



S0 -y,

CO-100-Y)

G ~

X _S.sCyl0
O.lvo — N

lXLULlDbI 5D

0,100~ X = 0,100

1
X _
=S s¢yip "

O\ oD

v = 2,45l “ = CHq0™)

\pH:SJll

We need Ka for ammonium ion. No value for
this Ka on page A-13, but on page A-14 we find
the Kb for ammonia, the conjugate of ammonium

N Yo oty 16107
MK Kb = Kw N
& (\‘%X“}-S):I,OXIO o
=S5 x 1D

4 NHy*

L{
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O 160 N\ Nal,Hi0y Tind pH
NO\'C’LHSOZﬁ MO\*'{'CLHB,OZ‘

Nﬁ’l': Neutral (doesn't seem to be a way for it to either donate or accept protons...)

— — Acetic acid is WEAK and stable in
 § —"—'D —
C 1H301 o CL Hgoz’ T HqJO < H CLHSOL‘P OH water, so we think acetate will
e basic!
So we'll need to solve acetate ion's equilibrium...

Catlyo] +H,0= HaHg0, ¥ OR™ 5 K= CHCeHs e 3C 07
[.(,Q_H 0‘3
S pLIkS Clohal ) | D (eq\)ll\[oflwnl 39,
H(’LHBO’L O +X X,

OH™ O + X N
C4H404 | O.l00 |- X 0. 160 —%.
CxICX) - |<b

Co.160-%)



) e

(o.150-%)
/L —lb
X — S,(zﬁ{\(l()
Oel06—K
XCCO:H)DI'SD
O, \0)—Y X Q.16
2 _1s
X2 _gegul”
0,\vL
y _’e B
¢ = 6716 =CoH™)
poH=S.12

pH=

We need Kb for acetate ion. We won't
find it on page A-14. We WILL find Ka for
the conjugate, acetic acid, on the
previous page A-13...

=S
Kq,HcLH3oL= 1. 7%ID

K, %Ky = Kw
(|,7>uo-§>m,>:l.0x/o"_1
Iy, = S.64x[0

.60~ p0H = \400-S A1 2|66 \
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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!



