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Compare:;

- Weak acid HNO,_: pH of 0.10 M solution = 2.17

Let's compare the pH of the weak nitrous acid with the pH of a strong acid like
e e O.40m Hwory , What \< & .’
HWO g * 0 = Hq0™ v VOg~
0,10 M rao y ):H.SO’(] -0,lo M

P

00

The stfronger the acid:

- the lower the pH of a solution of given concentration will be
- the higher the concentration of hydronium ion (when compared
tfo the nominal acid concentration)



“ Consider an 0.100 M solution of the weak base ammonia:

NH, Ko = 1.

What is the pH?

65107 (o A= 14, Eblng 77)

NH+H, 0 = VHy+OH™ Kb= CvHICOHT | S

WA

Sfec'ues [I\nl Hal .] A Eg"?\"' morm”'] Let "X" equal the change in ammonium
concentration...
NH,T O + X X
DH™ O +X X
NHz 0.100 - X O 100X
oty _ Lexio S | x=0.0013416408 = Lok (see chart)
<O='°?<_>“*) ook =~1sg(0.0013416H08)=2.97
O, 100~ %

X L 000 $p
O, \06=X "> 02100

ﬁ: '.!6XIO_§
0.100

PH+2;§$7=|L//00
‘ H= .13 / If you'd solved the quadratic for
pH= 1L

this one, you'd have gotten
| pH=11.13..
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Compare pH to the pH of an 0.100 M solution of the strong base NaOH:
o) IR
P ok

Mook — Na? <04~
So, 0.0 m NeoH Cou~ 3= 0.100
(DOH 2. —|Uth[U;Iu03 ‘L\ 1,00
FH‘- W, 00-l,06 = |’S,Ob\

N

The stronger the base:

- the higher the pH will be for a solution of given concentratfion
- the higher the HYDROXIDE concentration (compared to the nominal
lbbase 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.

H(HOZ-I- HZO? HBOT‘I‘ CHOZ\ Kq:['_)30+3 [(,HO{]: | 7X|0__L|\L‘Ko from page

A-13 in E&G
CHCHO] textbook...
SP€C\€3 [Im-l-wtl] A [Eqwhlorl\m] Let "x" equal the change in
hydronium concentration ...
Heo™]  © X
(CHo4 O X X
H(HO0» 0.1 =X O.16— X
GO =1, 7x107 | w=0,0041231056= (Hz0]
0.0~ X
K _L
= \17)(.’0 /
0.0~ %
XLLOUD Se So the pH is 2.38 ... now what about
/ degree of ionization?
O;|0 ) S 04’0
L
X = |,? Y% |b’q

O, 10




“ HCHO* H) 0= HyOt+ (HOS™
What is degree of ionization? The fraction of a weak acod or base that ionizes in solution.

D6T = LHOS ) - (Hq0Y]
[,H(-Hol\)hbvnlhﬂ [H(’HO?)Mm]hM

DoT= 0,0041231056 _ |, o4) For0-loMm HLHY,
0.10

Often, degree of ionization is expressed as a percentage ... called percent ionization:

O\ ol 2 ction = DOTII00

Of romzation = O-0uIxIb0 = |4l % lonived

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 INCREASES 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

I f Kb?
value of Kb <(H3>3/\/

((H3)gN + Ha0 = (CHsd MHT +OH™ i = Ty sVAT JCoH ]

CCcHOZ M
§p€a65 [In\+la| 1 A [Eqvtlllol‘luml
On~ O +% X

((Hs)zN D:1§ —¥ 0,25-X

R - Ky,

(0S - %)

A
L Ve
O.LS — X

Since x represents hydroxide ion concentration, we
can find "x' by looking at the pH.

pH 0 oH= [U.006

IL.63 t poH =1H.00
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poH= 137

Con-1=16 " /= 0.604245595 2

%= 00642657952

Plug value of X" info the expression
we wrote for Kb...

A
s = Kb
O.uS X

(0,00%65795 2‘)
A o,ootmm%z

L?AxID“S: K,




