13

9
Compare:

- Weak acid HNO,_: pH of 0.10 M solufion = 2.15

Let's compare the pH of the wedak nitrous acid with the pH of a stopn acid like
nitric acid: -
0.10 m MOy , What ic (oH?

ANOy + a0 —> Ha 0" + MOy~
0o M Wy, EMa0T ]2 010 M

pH = ~log, (on)= 1,00

The stronger the acid:

- the lower the pH of a solufion of given concentration will be
- the higher the concentration of hydronium ion



“* Consider an 0.100 M solution of the weak base ammonia:
NH, 5 Kozl 6107 (o A= 14, Ebbig 77
What is the pH?

N e+ HeO = NH, +OH"™
= L&w107S = T, * JCon”

CH, T

We want to solve for the hydroxide concentration, because it can be
converted o hydronium concentration (and pH)!

We beed to solve this, but which
ferm are we most
interested in?

SPECIES @glﬁé CHANGE E:%UIJII_C':BRIUM
VI, | © + % %
Orl™ O + X %
My | 0,100 — X ©.100-X
Plug in to the equilibrium expression:
LSy 1075« () (%) e

(0,\00 ..}(j

-



va This is a QUADRATIC EQUATION. We can solve it

\ (5 | ~ G X with the quadratic formula, OR we can notice that
R D = that the value of X' should be much smaller than

Agsume K<L O;[(}OJ So O-100—-X % 0,100

NV

1.8+ 57> > %

O.ldo
-~ oK~ This is HYDROXIDE ion concentration,
W= 00013496408 = *NOT* hydronium!

= - , {34 0¢ ] = .6
\:)OH \05to(0 00 | 64 ) 2.5
PH —'...|[’1/UO"1.87

If you had solved this problem with the quardatic
P H . H,, \?)

T

equation, you would have obtained a pH of
11.13 - no difference at all to two significant figures!
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Compare pH to the pH of an 0.100 M solution of the strong base NaOH:
M\ p \l , \3
P oy

Moo —> Ma* w0~

0,100 /V\N@OH } LOH"l -~ O,tu0

DO\r “\uj Co {003
\'JH ‘L\Hfuoﬂ1:001\i3.oo:f3}a|

The stfronger the base:

- the higher the pH will be for a solufion of given concentration
- the higher the HYDROXIDE concentration
- the lower the HYDRONIUM concentration
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Find the pH and the degree of ionization for an 0.10 M solution of formic acid: H C H O 2

Constant's value at 25C
obtained from the chart
on p A-13, Ebbing 9th ed

MIHO, « U 0 = Hyo™ + CHo,o
Ko = LA 3T Cro, ) "
CH Mo, 3 = [.7410
SPECIES ”(;lgll\l‘\]é CHANGE (E:%Ul\ll%BMUM
0T O + ¥ %
cvo, | o Ly ;
R - X 010 ~%

L7 0 1= (0 (x)

L 7x10 1 =

0,19~ %

\&'L

O .10 ~X
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2
—~ kN
. 71071 =
010X X = 0,004 103510150*]
N & 010 PH:-—\uﬂw(o,oomm 10s6) ={2.2% = pH
L
B YO ML
O (0

Degree of ionization? DEGREE OF IONIZATION is the fraction of a weak electrolyte (acid
or base) that ionizes in water.

— H =+
EC_HUL] - E 50 1 MO,ODLH'L?: 1086 T-LO'OL” ‘.LD.O,_L. \

CHlHO dory,  THMOLL,,, 0.1

Sometimes, we express degerr of ionization as a percent and call it PERCENT IONIZATION:

UA = D,drIr\{"[DO%: L‘[\. % [Dﬂ!?eAJ

Check this in lab - expt 16A: A more dilute acid solution should have a HIGHER degree
of ionozationthanks to Le Chateleir's Principle - even if the dilution causes the pH
of the acid solution to decrease overall!




An agueous solution of 0.25 M trimethylamine has a pH of 11.63. What's the experimental

value of Kb? ( (H3>3/\/

(Wy)a N = Hyo = ety )y T + OH™
I\/lo .:'[ (Cﬂg\jngT][O\rl_l_ 25 ?

L
L]

L CCuyYand
INITIAL EQUILIBRIUM
SPECIES | conc | CHANGE| ~~\ e
CcHQ‘%w* & + % X
oH "~ O + % X
ay), N | 025 | — % 0,28 ~%
(W) (¥ ]
|\/So < ¢ ( 3 If we want to find the value of

(028 -%) Kb, then we need to come up
with some other way (than
solving the quadratic equation)

}\/g - K of finding 'X'.
O. LS - x
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2

K
/ —
}\\" ) O-1LS - x

We know from our setup that 'x' equals the hydroxide ion concentration. Since
concentration of hydroxide is reated to pH, we can find 'x' through the pH

%= Cou™ )
PH « pOH = 400
L. b3« \oUH = (1100
PO = 1.3/

~2.37

Now, plug X' back info the Kl expression:

o xh _ (©.0042L6$72952)° )
|<\o - {05~ W) 0.15~0.004L6STIISL

7.”11106:\{\4




