0 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

NmLL03 . NML(O’L %1N0\+‘V 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. 2

H. (0q s, 0 = LY + L0,

BASE

(.031'

ACID
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SALT OF A WEAK ACID
exy NU‘L?_H O?._

NO\ A > }\/;" 4 ]\—‘ \/ The salt dissolves completely!

For this reaction to occur, HA MUST be

)[_\ / stable in water. In other words, a weak acid.
/[\ % \__\ O — \_\\ [_\ +0O H \-—- . but the ionization of the

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 - Lv ”\KEO“—X __Thisis the base ionization constant for A
LA ]
Since A and HA are a conjugate pair, the ionization constants are related!
You will generally noft find both
\< ( K K __the Ka AND Kb for a conjugate
W O WA o A poir in the literature, since one
\.oxiv™ can be easily converted to the
l ‘”| >~ o PNl other!
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SALT OF A WEAK BASE
Qv N H('t(/\

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

-~ ¥ | .. but this ionization i
BHJ\—J’HLO ~— §¥H30 \/ EQUTLIBRIT;UII(\)/Ing%fenSSIT a
k - [G][H30+]
“ CguY]
k\u ;(\\/ O\,%H-EW(\\/\O,%

| 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.1oo N\ NHHC\ . Find the pH of the solution
NH, ) — NS+ Q7

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

¥ in water.

N HH.J‘? luH‘,J< < H v | IVH%KJC Hyo" V"

Cc\7 Cr AHLOTJI—\LH OH X

™ L This is @ 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 HL"( +« H 0 == — N H3 4 Hg() T This gqgilibrium affects the pH, so iT is the
equilibrium we'll need to solve to find pH!
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+ We can get Ka for the acid from Kb for
NHH — H’LO NHS t Hg() the base! ;
~ - -|L
|\ox,wr1t 2 (g 3 [ o] Kb:”"& =100 /FA I
He, ©
EN?J ‘\/o\*L\”b_—LO\lO'!Lf
-1D
Sc>J 1‘{0\: S.S6yID Q_a(_NHL?'f‘)
- L ] 'l ~|0
Spe,cfg\( ffnl*wll A [Edlw }lb(‘tum] oxlu N < S,SG\;JD |
lbp —
Hiot ®) + X N J/xmo,mo
O,wo~—\ R &,1006
MH? O +
+ - ! x* 3,86 w0 °
. 10D — _ =D, %
NH ¢ 0.0 b 01100 =% I
e %= 7.4 = THy0t]
| =), D~
EHbU '1 v Compare:
0 Vo= g 1 pH = 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 160 N NalHiDp Find pH
No (b330, =5 Na¥ +(l30,-

Check the ions formed to see if they have acidic or basic properties:
% .
/Vq + Cannot be B-L acid (no H), and not likely to be B-L base, since it's a
simple positively charged metal ion.

(o M'bD,L" . Has protons, but also a negative charge - so it might be a more likely
proton acceptor rather than a donor.

(LH40, ¥ 0 == HlaHz0p + OM~

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

Qs a base.

ClV\gO.L_ ~ R0 = H CLH?SOZ,_’r OH™
Kb for acetate ion isn't in

- E HC 1“301] [DH J our chart, but we DO hace
_ the Ka for acetic acid (the
H

ECZ J D?, j conjugate of acetate).

7 so kp o S.28x10"

Kbr (-’L“EO’LT

/ (o)

4 = ‘7 E _'S " 4 ol v | B
z\o\,H.LlH}oL + D J &\“L\\D .0~ 10
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(.'J_M?,O.L_-\' HLO%) HCLHSDZ’—% OH"~

Rb = CHGat0n S Cowd S.%% xt07°
ety T 0,7
Spe,cf Xy ffn’ tn 1] A\ f Eq il ]
ow” ') “i—)(‘ X
RC2 U309, o) 4y y
(1 %301" | Ouloo % ey
b goit 7.6 |OW(= - -
¥ e | %= 767 w07 = ToH ]
O . o= |
5 (L O oo Calculate pOH first... (=
1 L'JOH\: —log . (7.67 +10~ )
b ~|0
- $.%6x(0
o1t ) = S\




Convert to pH
pH < po¥
PH « St =00

PH:%'%%

- 1Y .06

Compare:

pH = 7.00 for pure distilled water
pH=11.13 for 0.100 M ammonia
pH = 13.00 for 0.100 M strong base
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0 160 N\ Nl |, Find pH
/\/o\,C| ﬁ NU\*'{'C'—“

Check the ions formed to see if they have acidic or basic properties:

% .
/Vq + Cannot be B-L acid (no H), and not likely to be B-L base, since it's a
simple positively charged metal ion.

C\ ~ « Cannot be B-L acid (no H), but can it accept protons?

(A7 + WO = (MO~ OW~

,— This is hydrochloric acid, a STRONG ACID, which
does not exist readily in water in the molecular form.

... SO chloride ion will not function as a base and wiill
be NEUTRAL.

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




' POLYPROTIC ACIDS

Fad oH of OA0 M HyFoy

... what's special about phosphoric acid? —

N ~ +H,0F | Phosphoric acid has THREE
©) H3PO‘1 © M0 Holoy™ +Hy acidic protons!

—_ - +

@ H'tpdq“ + He O < H PO"lz * &30
- N 3 - +

® HPoy T xHy0S foy” ™+ 30

2 The first dissocation is dominant here, and for
N = 6,.9% 10" simple calculations of phosphoric acid in water,
I we will simply use the first ionization and ignore
Kq»;_, — 6,1~ 10" the other two.
KM 3, = H,¥ +10 'S Remember: This is a weak acid. [t exists in water mostly
as undissociated phosphoric acid molecules.

—



i Solving the equilibrium of phosphoric acid's first proton:
- +
Hq 0y « Hi O = Ho POy~ +Hg0

Koz 6.9+ 10_1 = EH"LPG‘-(“] [H30+1

LH3Pdy |
Speciac | L Tait Wl A fgq v lib rigm |
HaoT O + X X
A POy~ O “+ % N
R Wy 0.0 — ¥ O:l0 —*

(A
¥ 26, 9¢1D" 3 This time, let's use the quadratic. We're not as confident
O.lo-x x<<0.10 as we were in the previous few examples.

X’L - G.zfﬂf)‘q — G.-(‘f‘[uf{)"3 K

L6 Gyiodx —6.9x 7T =0
..-'; . -
a:\_} 10:6:91!0 JC.-'-‘_("JQ\"JO

L -2
X =2.304% v o UPM

= LWyot]
\(JHC |, 64

L1




