W 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
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Do any of these ions have acidic or
basic properties?

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

e 2 - . BASIC, since it can accept protons to form the weak acid CARBONIC ACID
3 *insolution. o,

H. (04 s M0 = 1Y + Lo,

ACID BASE



SALT OF A WEAK ACID
exs Ne LlHBOZ'

NO\ A > }\/tf' 4 ]\d \/ The salt dissolves completely!

For this reaction to occur, HA MUST be

)[_\ / stable in water. In other words, a weak acid.
\

—~ S WA - .. but the ionization of the
A x H’LO < \_\ ['\ T OH k—’ salt's anion is an EQUILIBRIUM!

‘_,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 - Lw D\KEM\'& - 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 not find both
\< - ( _the Ka AND Kb for a conjugate
W Ka IHQ[ Kb Ip;\) pair in the literature, since one
|0~ can be easily converted to the
L5~ % K + PRI other!




SALT OF A WEAK BASE
QY N HL{C\

B \/\ C\ _———> 8 H T + C I—' \/The salt dissociates completely!

Al N ¥ .. but this ionization i
BT+, 0= B} * R0 \/ E@ULTLIBRITUIE/IHEEJIC?QSSIT o
k - [ G][Hg O+]
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K :<\< aI%HA ( \\/\o,ﬁ
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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.1o0 N\ NHHC\ . Find the pH of the solution
NH, ) — NH =+ 1

Acidic, basic, or neutral salt?
This is the WEAK BASE ammonia. Stable

Y in water.

N \’lt‘[.*? \qu: ~« H’LD:S NH%K* H50+\/

C\™ C,I AtHLOTJHLH RPN

L This is a STRONG ACID, which does not
exist as a stable molecule in water.

The conjugate of a strong acid or
base is NEUTRAL - does not
affect pH!

N HL1 +« H, 0 == —_— N HS 4 Hgo T This ?qtljilibrium affects the pH, so iT is the
equilibrium we'll need to solve to find pH!
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NHL® = Ha0 = Mg A Hyo

K&)MHL{*: [MH&]EHSOCI

We can get Ka for the acid from Kl for
the base!

.S
\\{lotw,fb: |,g\h}

L WH.,* ) Kot o= Lox107¥
-1
S0 K, = §,S6yID Q'arNHH*)
SPECIES INITIAL CHANGE EQUILBRIUM | ™
CONC CONC _.,'..S,SG ${D—JO
O.,tou~-X
H'}O_{_ O + X K &L ¢, 190
J/O:Jeu—';& — O,l90
N ® + X ¥ -
3 Ox - S,Séx.!oﬂ’o
100
H + O.LUO — O!IJO'—'X .
N * X= ZHSA0 6:@430*‘]

EH'&O-'-l pa 7!"15‘[0-6

_ |  Compare:
o z‘t%o(m%h!o é):\SJS , oH = 1.00 for 0.100 M strong acid

pH = 2.16 for 0.100 M nitrous acid
pH = 7.00 for distilled water
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O 100 I\ NalqyHgy Tind pH
/\/“C’stozﬁ N“++C’L\’L3OZ_

Check the ions formed to see if they are acidic, basic, or neutral!

N t » Cannot be a B-L acid (no H), also not likely to be B-L base, since it's
& ¥ positively charged.

' H - . Has protons, but also has a negative charge - so it may be more likely
> 2 O .
‘L. to receive protons!

C—LHEOZF# HLO — E‘{CLHJO‘L{_ OH™

Acetic acid is a WEAK ACID and stable
in water, so the acetate ion CAN function
as a BASE!

C_LH%O -—‘t HLO — HCLHJO,L-L— OH ™~

l<[OJC

L

- Kb for acetate ion isn't in the chart
I E W [‘LM'& OL][ oM 3 in the appendix, but the Ka for
-LH%O . . . .
v - acetic acid (the conjugate acid
[C'L My 0 1 of acetate ion) is available!

..-H'/{

1072 0 Kbl = Lonin™ oo
= Se8C+i07”

4 -
|\0\!H (-'],\'{'301_ -
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Lo M0~ « R0 — HGW0, + Ou”

K["’JC

= fRGU,0, Lo d

130y =S,%5€ w0 '°
E('I_Hbol—j
SPECIES INITIAL CHANGE EQUILIBRIUM
CONC S
OH', O + X X
ﬁC'Lsz'L O + X RS
Cq_H—&O,{ O,lvo — ¥ O ,vo— %
2.
X T.S(%gitt)‘)o \427167‘{.*0 b"-‘—EOH ]
O, (00 ~¥
\I/‘KC—QO,MOI SO 0,100~ X< 0.400
1.
X —
~ S, gxkyip™®
J /00
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2,67y 100 =Lon™J
POH -,-—log ln('?,é?‘{.f[?hb) - S.

(s

Calculate poH, then convert 1o pH using 'pH + pOH = 14

W = l4.00 - S 1L
i

Compare:
P Ho &, g% J pH = 7.00 for pure distilled water
pH = 13.00 for 0.100 M strong base
| pH=11.13 for 0.100 M ammonia
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Check these ions to see if they're acid, basic, or neutral:
N t . Cannot be a B-L acid (no H), also not likely to be B-L base, since it's
& positively charged.

( \~ Cannof be aB-L acid (no H), buf can if act as a base?
CIF A Moo= R+ OH™

)
L This is a STRONG ACID, which does not
exist as a stable molecule in water.

So, chloride ion is ALSO a neutral ion!

Since neither sodium ion nor chloride ion affect the water equilibrium, the pH
of this solution will be the same as the pH of pure water: 7.00




