Consider an 0.100 M solution of the weak base ammonia:

NH, ; Kp=[.75 %1073

What is the pH?
N Hy ) * Ho0 (£) = MH () + OH iy )

Ne =1, 78107 = TVHy J[on™ |
L NMNH 5]

Which term in this expression are we redlly interested in? Solve to
get the HYDROXIDE concentration, since it can be easily related to
hydronium (and pH).

Seecres [ [Taikial] A [€aalibivom]
NH,™ o + X X
o~ @ + K X
N HZ) 0.\00 — X o.lvo — A

Plug into the equilibrium expression
=S o (v)(x) X
L7507 = LIRS o

(D.lv0-%)  0-lwo-X




Solve for 'x":

X This is a QUADRATIC EQUATION. But, we expect that
| 7 5 | 0 ~S - X' will be small compared to 0.100. So we can simplify
’ ¥ 0.100-X ] this equation

\LYLQ 0.1v9 | So 0/vo—-¥X ~ O:.loo

O.100

0.00172267167 = A = CoH"™ :\ HYDROXIDE ion concentration!

oy (000nrnere7) = 1.5 = OV

PH + (,ol,-\ 2 4,00 If you had used the
quadratic equation to

. solve this problem,
S0 / 19 H = [H.00 - Lk =[] 2 you would have gotten
apHof 11.12 - no difference
from this method, at least
tfo two significant figures!




Compare pH to the pH of an 0.100 M solution of the strong base NaOH:
PM’NHs -\ A

NO\OH“_‘_? [\/O»‘P_\: O
Loy 1= 0,100
podz 1.00

(QH« pou = tH.00
pr> 13,00

The higher the Ka or Kb value, the stronger the acid or base!



Find the pH and the degree of ionization for an 0.10 M solution of formic acid: H C, H 0 2

H(MO-L(.N‘,)-&- H'LO([)_TD Hg()—\'l.uq/)-\' (,L'l(?ZﬁL(Aq,)

|\<o\ - tHg 0*] E(_,l/\ (),L"l ~4 Constant's value at 25 C
= |,7 * 10 obtained from chart in
Cucno,l textbook, page A-13
Specres | CTwib,al ) VAN ]:C-quiln'\orl'um]
\“\3()_" O + X K
Cvo,~ O + X "
HCHO, | o.o ~ X 010 =X

/,77. |O‘q: C\C)(‘ﬁB

O.lo- %

|,7x|0'hl = X

O.,10~X




-4 . X
| , 7 Y | L - Assume that x is much smaller than 0.10
O.,10 ~XK
~H o XL This number is indeed much smaller
.7 10 LI
5 10 than 0.10

—

— 0.004|231056 = EH50+1
FH E ’|Ug\u(o.ool—1|’z,’sws 6) :B.B‘é > o \

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

CCHoq ] T vyt 0.004[1310S6

~— -

Ty Ckloll CHCHOL_}_ 0.10

Sometimes, we express degree of ionization as a percent ... PERCENT IONIZATION

OJ OL"\\ = D‘O-I'

(

% - D()IxIUO% = 0.0R1| y 100 U 1\"|‘|% |'va-l'l.'£4

... SO about 96% of this acid
exists in solution as undissociated
formic acid molecules.

(WEAK acids exist in solution mostly
as undissociated molecules!)



An aqgqueous solufion of 0.25 M trimethylamine has a pH of 11.63. What's the value of Kb?

(CHy ) N

(e)aN Cag) = Hpo(4) = (g g WHT (og)) + 047y )
K= L)y nt{fon]  ?

E (,CVI%)?)NJ
Seecres | Cimbial) | A CChuilbeiom |
() ny? 0 —+ X X
OW~ 6 + X X
()M | 0,28 — X 0. 15 - %
. (XD
b (o01$-%)
2L
‘< R ¢ If we want to know what Kb is, we need to
b ~ 0,06 - X find the value of X', but NOT by solving this

equation.



2 X = ﬁoH_l

_ ¥
‘<‘o T T .96 - % ... but concentration of hydroxide is
related to pH

pH + 20K 3 1400

1,63 + pot = 1Moo

p oM = 0.37)
~1.%7

Cou™ )\ =10

[()M'] = 0.00416$79S L

So,% =0.,0041§$795 2

o (0004165795 2)
0,26 - X ) 0.128 —0.004145795 L

Ky =

Ny= /.4 xthgJ




