What IS degree of ionization? The fraction of an acid or base that reacts (forms ions) in
water.

[(Ho; | ~ CHaot] _ 05004181056 Ty 4 spot

[HCHOQ}MW\];A EH(/Hollmmma\ .10

This can also be expressed as a percentage (the PERCENT IONIZATION). To get the
percent ionization, just multiply the degree of ionization by 100.

0,04y %100 :\”nl “% lon (x e

(So, approximately 96 out of every hundred of the original formic acid molecules
are still molecules. Only 4 out of every 100 forms hydronium and formate ions!)

When you do Experiment 16A. By Le Chateleir's Principle, adding water to the equilibrium
should force it to the right - meaning that more acid will ionize - even as the pH goes up!.
Therefore, the degree of (or percent) ionization should INCREASE as the concentration of
the acid DECREASES. Check this with your experiment 16A data on acetic acid.
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An agueous solution of 0.25 M trimethylamine has a pH of 11.63. What's the experimental

| f Kb?
value o ((H-JS/\/

((H)a N+ Ha0 = (CH VAT + 0HT 5 Ky, = LCCHF) MY LoR-]

L ((Hyds M)
Speves | CImTial 3| A quuthrlum}
4 Let X" equal the
((H 332 NH O ‘l")(' >< increase in concentration of
O\—\y o +\ X frimethylammonium ion...
(CHZ)ZN o,?/S \X Orls_\)(

(x)(x)

(0,35 - %)
A We need to solve this expression, but it's got two
X _ |< \9 variables. We need to find some other way to
O 74=X% o get the value of X" ...

Since "x"' equals hydroxide concentration (see the
chart), we can use pH to find "x" ...
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X L =1\, 63
0.5 =K .

Find OH- concentration from pH
.63+ poH = 1400
[,o M =72,3%)

(phtpon =240

(for3=10" )

Plug "x" into the Kb expression to find Kb...

1
(0- 00424577 42] =[2.4v 17 =K
[O,’LS —O.()OHléS_)?Sz\)




©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

(.037'—

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!




153

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
)UHq (,\ ﬁ IVH L1+ -I—C |_ Can e_i’rher of these ions function as a B-L acid or base?

| \ + g .
. 4 I O ince ammonia is a WEAK base, we know
NHH+‘ }\//-/,1 -I'HQO < \\NHZ l+ 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
() (0= OH

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

S0, to figure out the pH of The_&:glu’rion, we need to look at ammoniu ion's+
equilibrium NHbl—\r ARy 0 < NHB T H3O ) |,<0L: TN Hg]@HBO J

e = ——

Speaes| Condal J| A |CE4ulibr om | [VHy™J
NH4 O + % X
H30+ O +X X
N Hy+ O.l00 |- ¥ Ol —X%
Cx)(x) = N

CO-00-Y)
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CO-100-Y)

G ~

X _S.slylo
O.lbo — N

\l/)(LC.(LID(M 5D

0,100~ X = 0,100

7
X _
=S s¢yip "

O\ oD

v = 2,45l “ = CHq0™1)

YPH: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 g ot = |+ €107
MK Kb: K W N
& (\‘%X“}-S):I,OXIO o
=S5 1D

Y NHy*

L{




