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Check the ions formed by the salt to see if they have acidic or basic properties.

/\/ 4+ . Noft B-L acid, since there is no H+ to donate. Noft likely to be B-L base due to the
%+ positive charge ... which would repel H+

C,L U+ O a + This species does have hydrogen afoms, but it's more likely to be a B-L
L base due to the negative charge. (Would attract H+)

(10, 4H0 S R Hq0, = OH”

LACETIC ACID: Thisis a WEAK ACID, meaning that
it's stable in water. Since the product of the
reaction is stable in water, we expect acetate
ion to function as a base.

|<b - { W (4 H,\1 011 E Ok ~l Value for Ko? As before, we don't

find a Kb for acetate in our

_ chart on A-14, so we look for a
ECL H3 0, 1 Ka for the conjugate - acetic
acid.

¢ - S5 Sl = LOYIOR g e
]\OtrlfI(-,_PISO.L LIy I077 ) do Ky = 7 <Ig-S = S%9 %10
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Gy = (1 (a0 3 Con)

i [ W0, +H0 = R a0, ~ OH7

= $%9vip °

ECLHj, 01,’1

Now, we set up and solve this B-L BASE equiiliorium to find the pH

pPOH = S, 1z S~ (Need to convert OH- to

hydronium. We'll use pOH
tfo do this ...)

Spacfﬁg [Zakcad ) D Cééwmwiu.mj
H{L W0 O +-¥ %
oH "™ O + X X
(aHy 0 0.100 ~ % O,lvo ~ X
-G
E_}l_()—‘l": S’.S’q*m""’ % = 7.6GI6HYCEE /D
U,y 7Y (ou~ =¥, %0
(R ~ 10
¥ - S 59«
Oafu Ty H= 1Y,00-S12
N L C O oy 5D |
J,0,1u0=\f1oj,|oo pHC %%g
X" = S. 89 VfU_IO

0.0y
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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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Check the ions formed in solutfion to see if they have acidic or basic properties.

/\/ % Not B-L acid, since there is no H+ to donate. Not likely to be B-L base due to the
* positive charge ... which would repel H+

( 1 -+ Noft B-Lacid. IsisaB-Lbase? (It *is* negatfively charged!)

(V7 * .0 H“*OH

I_ HYDROCHLORIC ACID: This is a STRONG ACID.
This means that HCl is not strable in water; it'll
immediately lose any acquired protons! We
conclude that chloride ion is NOT an
effective B-L base.

Since neither sodium nor chloride ions affect pH, the pH of the solution is set by
the water equilibrium. Therefore, the pH of the solution is 7.00 ... just like
distilled water.




" POLYPROTIC ACIDS

Fiad pH of OJdOom Ha POy

... what's special about phosphoric acid? —
~ + i~ o
©) H 2 POH « H0= }.}lpOH + |_,(30 Phosphoric acid has THREE

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

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

3 The first dissocation is dominant here, and for
i\/o\ 1 =~ 6.,9% 107 simple calculations of phosphoric acid in water,
% we will simply use the first ionization and ignore
Na, = 6,1~ 10" the other two.
K(,\ 3, = H,¥+10 'S Remember: Thisis 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 proton:
~ + . - aJlp”

3

l{c\ = L POy jtbfgo"f’l: .Y X 10”7

[ HyPoy ]
SPQC’,PS EIW‘I';‘t]l A [GQUIL))/IWH_J
'H’J_PO‘-;_ O X b
oot O ~+ X b
HSPO\I O, 10 — X 0,0 ¥
i Iy 1y S
- 6.9 10 o pHzlog (00062478
00 % .10 J
o ¢t U -
j/?: otmj(‘f" 0.0 pR=1.56

\AQ - 6.9 10
0,10
N T 0.0 L6Lb! o1 = [."[3(;‘f‘]




' Find the pH of a solution prepared by dissolving 3.00 g of ammonium nitrate (FW=80.052 g/mol) solid
info enough water to make 250. mL of solution.

What's the nature of ammonium nitrate?  A/Hy/0 4 — /VH&? e NOD 3,"

NOT L M 03" +Hp0o= | H /u/()?) ke OH~ <— NITRIC ACID is a strong acid, so the
3 nitrate ion should be NEUTRAL

ammonium ion should be ACIDIC!

- AMMONIA i K base, so th
NHLT'J NH; —(-leo-:__"\/v},{%\,{_ H'}Of < is a weak base, so the

N”h{t T H0 = "V”} * H207 | Ka value for ammonium ion? Page A-13 doesn't have
l\/m - C NHZ -_] C H'LO * |’r|,<bu’r page A-14 hospib for the conjugate. ammonia:
CwWH,1] 10”\]”3:1,%‘@
>0 K EALENN S I

‘;‘/NI’}‘;{- T . % l0~S

To solve the equilibrium problem, we need to find the nominal concentration of our
ammonium nitrate.

%0,082 , Wiy MOy = my| MHy, MO

% 00 mel MAYA/09

‘éD,DSlgww,,} MOq

0. 037975640 € ma] My V3

Nmine) T 5 2C0 L
099015613 M Py Nog

= 0.07379725640 € me) NH@’VOJ

-
—

LAy Moy ]
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N = CrH JCaq0™] S,SClo
CwH, 1] 7o
Sp&d@g [inuhﬂ DA EGﬂJ“Lfﬁhﬂl
N Ha O +X P s
Ha0* O +Y, %
N'L}L"F O.fq(?clo —>( Or)brqqa_?‘
Solve ...
- <
X" T YR AL, e- Lr30 )
<596 ¢l .
014190 ~ X [pH= 5]
L\(LLO,‘-"(Q?O

R S A Sy P

o0.11990

... seems reasonable for a weakly
acidic salt at moderate
concentration.
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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

ex. NHz Lag )+ Roo(p) = « OW Cog) 5 K= %007

From previous calculations, we know that an 0.10 M solution 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!
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Calculate the pH of a solution which contans 0.10 M ammonia AND 0.10 M ammonium

chloride.

—_— - 7 - i,% ;OF
Mpf:s '{-"’I’Lb — /\/H%‘(’ < 04 / L(b ¥

hY

S PQ C?'{’S [I“ 'L’."I ] A [Gq UI]I lﬂ/lvm 3
IV Fe™ 0,10 X O.10 +¥X
O O +X *

N H O.10 - X O.10 —F

)% - C’VH“,TJ Cou~]
A CwnvHg ]

1.% w (v -5 < (O,H) -w)(Y)

¢ ,10

N
O,lVy

- |rc€\(r0_

{o.10- %)

A‘S{vm{ T ¥ T v L

O(HJ—'\[’: 0,'0
O,10%Y ~ UMD

S

Y - LGyt ° = Lo ]
- H.7
SUIPDHk r1

\PH: 7,16

The common-ion effect suppresses
the ionization of ammoniaq, raising
the pH relative to the original
ammonia solution (11.13)




