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O .100 N\ NalaHzla, Tind pH
Nea (W0, — Na¥+ 130

Na (1H4045 — Na™ + (2H 0,
N ¥: Can't donate a proton (no H), Not likely to acccept proton due to positive charge, so
sodium ion is probably neutral.

(1H302’ > Possibly abase? Let' check:  CoHa0, + H,0= IHQH::,O—J*’ OH™
— acetic acid is a WEAK acid,
meaning if's water-stable

Since acetate ion is basic, we'll solve the and that acetate ion

equilibrium of acetate ion in water. can hold on to protons!

(,H10, FH 0= HHgO, 01T J Kb = WGHg0,7 ) CoH)
Lo ]

.. but what is the value of Kb? The chart (page A-14) does not list a Kb value for
acetate ion. Instead, the charts list Ka for the conjugate acid ... acetic acid. Wel'll
need to use a pH identity to convert from Ka of acetic acid to Kb of acetate ion.

' K — ~1
Fb\’" s “n‘lvﬂ“hz patr, KaxKp =tooxio H KA,\—\c.LHao,L: |. % lb

(12154 ) K= 1 00007
\(b_ S\ ‘G%XID

—-S
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Kp=CHC, Hz@ﬂiOH_:\: C.ggxlo'®

CCaH50 4
SPQC,ICS EIV\A"‘J 1A ZE?”'I‘IQKW’D} Let X" equal the change
in HYDROXIDE ION
OH B O _I_X X concenfration...
L’Z_H?,OQ_ Q.loD —>§ O |00 =X
~\— ~6
(X)(Xj - Sofffxloflo v= LOH™ 1= 7.6 4 Ly EOH‘]
(O 4100-X) POH:S‘l/L pOH ="109
& ot = 14,00
A - S.edxlo”? B o= 6.9 \’HJFP
0.105-X P

Assume x << 0.100,
so 0.100-x = 0.100
X/L

d.100

= S.@’é?ﬂlo/lo

2
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For comparison:

0.100 M sodium acetate, pH = 8.88
0.100 M ammonia, pH=11.13

0.100 M NaOH (strong base), pH = 13.00

The acetate ion is basic, but it's a very weak base!
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O,\()O/V\ }\/m(,|,‘:{n')\ PH
No»Cl ﬁ Ma\*"'(’lﬂ

I\/d\* 3 Cannot be a Bronsted acid, as it's got no hydrogen to donate. Not a likely base
either, due to the positive charge, Neutral.

C |7 Can't be an acid, but can it be a base? Check: € I+ H,0 Hel |+ OH
HCl is strong, meaning
... chloride ion is ALSO neutral! complete ionization

in water. HCl is

NOT water-stable, so
chloride ion can't
accept protons!

Since neither sodium nor chloride ions affect pH, the pH of a NaCl solution is
set by water itself ... and is 7.00.




" POLYPROTIC ACIDS

FiAad pH of OJdOom Ha POy

... what's special about phosphoric acid? —
~ + i~ o
O H 2 POH « H0= H?..OOH + HBO Phosphoric acid has THREE

acidic protons!
@ H'Lp()u“~ + H‘LO : H POU‘Q’— + H30+

3 - +
@ HPoLY + Hypo = FOq7 7+ H30

The first dissocation is dominant here, and for
i\/o\ 1 =~ 6,9 10'3 simple calculations of phosphoric acid in water,
we will simply use the first ionization and ignore
3 the other two.

—

KO\L — 6 12—"‘" lo"
'3

K(,\ 3, = H,¥ + 0 Remember: This is a weak acid. It exists in water mostly
as undissociated phosphoric acid molecules.
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Solve the equilibrium of phosphoric acid's FIRST protfon:
~ + . -t aJlp”

3

l{c\ = L R POy jtbfgo"f’l: .Y X 10”7

[ HyPoy]
SPQC{PS EIVHI"-‘JI A [GQUIL))/IWH_J
'H’J_PO‘-;_ O X %
oot O ~+ X b
HSPO\-I O, 10 — X 0,0 ¥
i Iy Iy S
- 6.9 10 o pHz-log (00062678
010 % .10 J
o ¢t U -
L?: oamf‘f" 0.0 pR=1.56

\AQ - 6.9 10
0,10
N T 0.0 L6Lb! o1 = [."[3(;‘5]
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THE COMMON-ION EFFECT

- is the effect on the ionization of a compound caused by the presence of an ion
involved in the equilibrium

- is essentially Le Chateleir's Principle applied to equilibria involving ions

e%:. NHa Lag )+ KO (4) = & OHFC%) ; Kb‘wl.%do‘S

From previous calculations, we know that an 0.10 M solufion of ammonia
hasapHof 11.13.

What would happen to the pH if we dissolved ammonium chloride
into the solution?

N Ho L sy —= 0L g

What would happen to the pH? Let's find out!



” Calculate the pH of a solution which contans 0.10 M ammonia

(o A-4)

ND 0.10 M ammonium

chloride. C VH ][OH—Z -G Q/
— + - e V) = 1 = 1.%N0
NHa+H, 02 VHy T 0H™ 5Ky e "
Species | Cankul ) [ D |LEquililoriym]
Let X" equal the increaase in
- ) 0«10 +X ammonium ion
NHL' 0.1 X concentration...
OH™ O +X A
N H2 O0.10 —X D.10—X
(0-10 (KD ) X =1 enINE _EOH/]
(O «1b~Y) port = ) e 9\o
(,O'\D"H\\JX :|‘(5\/\lo/g PHZ (7»26 PH‘\‘\OOH 14,00
O O\qu
Assume x << 0.10, so Compared to 0.10 M ammonia, the pH of the
0.10-x=0.10 mixture of ammonia/ammonium chloride is
0.10+x=0.10 LOWER. Why?
O by _ |, €Y (07S 1) Ammonium ion is acidic!
D16 2) Ammonium ion causes the equilibrium to shift
LEFT, reducing HYDROXIDE concentration ...
meaning water makes more HYDRONIUM!




" BUFFERS

- resist pH change caused by either the addition of strong acid/base OR by dilution

Made in one of two ways:

HC'LH3OL NO\(‘ZH%O’L
@I\/Ioke a mixture of a weak acid and its conjugate base (as the SALT)
MH,C\

H
@ Make a mixture of a weoQ/bBGse and its conjugate acid (as the SALT)

For a weak acid, you would:
MA+ H, 0 — HgoT+ A”
- Add HA (weak acid)
- Add a salt containing A” (example: NoA)

- This solution actually contains an acid and a base at equilibrium, with a
significant concentration of BOTH.

- The acid in the buffer can neutralize bases, while the base can neutralize acids.



