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O.1lo0 N\ NHHC\ . Find the pH of the solution
/\/HLIC[ _""'7 /VH%* + Cl~—

s the salt acid, basic, or neutral? /- This is the WEAK BASE ammonia.

Ammonia is fairly stable in water,
NI, WA 4t 0 = | NV o

+ Y0

C17 4 VT tH, 0 X ]E\ + OHW~

Ve
(\The coniuaate of either L This is the STRONG ACID hydrochloric
Jug. © acid, It completely ionizes in water,
a strong acid or stfrong . ,
o s NEUTRAL meaning that the molecule doesn't
ase s exist in water - and that chloride ion
is NOT a good proton acceptor.

We need to solve the following equilibrium:

above that will actually influence the
PH (since the second one doesn't
actually occur!)

+ L + Thisis the only reaction from the fwo



M NHQ**H%D — /VHS ’thQ,OJr

Kq}ﬂ%ﬁ Z E NH:J)] C H&D‘fl
LV H,"

Solve the equilbirum the same way we'd
solve any other weak acid equilibrium

tseec'les} [‘Iml'l A [E’tl*/\ll

N Hq O % ¥
H30+ O +Y ¥

We find the Kb for ammonia in our
data tables, but not the Ka for ammonium.

We can convert one to the other, though.

“(q I\f\,, M0 K

- - S
\<bj Mg * L% yl0

|’O¥|U““4
de L(LL Z
|, % w0

' Ko s $,5by 0™

A Hy? OO0 |=Y | O,w-¥%
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X ?—ngéﬁ/()um
U tvw ¥

Drssvme ¥ £L D N0
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= 7455107 = Ca0t)

SG/PH:Ss|5

Compare:

pH = 1.00 for 0.1 M strong acid
pH = 7.00 for pure water
pH=2.16 for 0.100 M nitrous acid
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O .100 N\ NalaHzla, Tind pH
Nea (W0, — Na¥+ (130

Check the ions formed 1o see whether they're acidic or basic.

/\/ + , Not a B-L acid (since it has no H to donate). Not likely to be a proton
i« aAcceptor either (a B-L base) due ti the positive charge and the fact
that it's a simple metal ion.

C ., (), .Hashydrogens, buf also has a negafive charge. Since if's negatively
L 2, * charged, it may also be a proton acceptor - a base.

— Acetic acid - a WEAK ACID!

(M0, + Ho0 S| R Hy Oyl OH”

Acetic acid is stable in water, so we expect that the
acetate ion can function as a proton acceptor.

t H (-, H3 01 -B [ O th Kb for acetate isn't in the chart at

)\/ L o - the back of the book, but Ka for
0" - acetic acid (its conjugate) is!
{ L2V [ C'L H’\}Ol ] Jug

% - L7007
|\”\;HCLH301 - |7

MoKl = LOlo™ g < = S, 8w 107"




1

(M0, + Ho0 = M H 0y O™

)\/b . iH(‘ZH:}O?,-B[OH] ng%%x[o"w
(o0, _ -
Solve this just like solving for the pH of any other weak base:
Specles LTkl | O EGT,J]
R Hy0 & + X ¥
OH~ O 1% %
C M0y | O.WO ~% | Oo~¥ \
% = 7.67x1076 = (op”
B Ry AT B A
0. \wo~X We need pH ... but keep in mind that

XLLD. o
0.0 % 0.\

\A'L

Ot\.Uﬂ

> S, &E Nl

we just calculated HYDROXIDE
concentration!

POH ol ~\uj (7,67\9104’) = S, | L.

Swwe pH+ pOH = Y, -
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\OH T %.8Y%

Compare:

pH = 7.00 for pure water

pH=11.13 for 0.100 M ammonia

pH = 13.00 for 0.100 M strong base (like NaOH)
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O,\()ON\ I\/m[,|,‘:fnl)\ PH
/\/o\,C| ﬁ Na\*"'("ﬂ

Check the ions formed 1o see if they.re acidic or basic:

[\/ ¥+ Sodium ion has no H, so it's not capable of being a B-L acid.
( '’ Unlikely to be a B-L base due to the positive charge.

. Chloride ion can't be a B-L acid (no H to donate). Might be
C/ k . aB-Lbase, since it's negatively charged and could conceivably

attract protons.
Hel|« OH~

N
—_ —_—
Cl17 + W0
This is a strong acid (which does not exist

as a stable molecule in watern)l. So, we
conclude that chloride would not be
a good proton acceptor.

Since neither sodium ion nor chloride ion affect the water equilibrium, the water
equilibrium itself sets the pH, and the pH will be the same as the pH of pure water: 7.00




“” 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.

—



i Solving the equilibrium of phosphoric acid's first proton:

LN ~ + . _ -
HSPOH* HoO = Ho P04~ £H350 ) Ne=6,9% 1073

KU\ - (j,?j.l[)rg p EH(Z‘PO‘?’ 1 EH30+3

Cryfol

Spectes | LTk ) | A |C€qut)

Ha P00 O ~+ X Y

Ra0* @, + X ¥

HSPOH O.lo ~ X 0,10 ~Y
Xl - f: 9 10_3 This time, we'll solve with the quadratic equation. We're
oD =Y T Dl not as confident that 'x' is small... (compare 0.1 to Ka)
xt= 0,00669-0.0069 &:*O'DO(’?IO'OS”%%&
\(‘q'-k—-(),[JO{;‘J\,Lh{),ouo(,C} =0 B

Ignore the negative rooft ... negative values
ozl b 20,0000 ¢z -0.00669 | 5y make no sense here..

bt Ap*ret 20,0230 = CHaotd
xz "o f Np?-He

2 e PHT .64




"' Find the pH of a solution prepared by dissolving 3.00 g of ammonium nitrate solid into enough
water to make 250. mL of solution.

<% NHy VO N 2xiH 9]

560 ¢ TR rl tHx ook

NH4NO; O 3 xlb00
21506 wrle ‘EO-OSLS NH"l,VOZS 2z ] wmol NHy MO3

Find out the nature of the salt. Acidic? Basic? Neutral?

NH, N0y —1 NVHyt + N0y

NO~" —> ~+ — Nitric acid is a strong acid, so
03 A H 10 = H NO S Y H NITRATE ION should be NEUTRAL

+ .
LRy — MHq + H,O Ammoniais a WEAK BASE, so
N HH L0 < MM 3 AMMONIUM ION should be ACIDIC

NHH*+ H1 0= NHG%HBOA» kmw;
]\/& e [Nng[%O?} kbf"%:\'%*'ws (o A-14) J

o L MH* 3 (Wm,wﬁe)(\f%wo*):l,ouu Y
Ko iyt = 55 by "




[N H3 1 [ H3o ‘?1 Calculafe initial ammonium concentration
:SISB‘{-,OHLO VM
H, 3,00 NH NO L% ol ‘4”03 -
L MH S 9 S st B
gpeueg CTot R {_Gclw(3 = 0,63 1172504 0% pul W‘f Mo,
N Hs O £ M>0.632175(U 0% pul My MO
Hy0™ O +X 0.250L
NHy™  |b.augto — X M= 0.14990 M
Solve. ~
o | e 9adxlo™ = Dy ]
=¢.Shy\0 ’
W PH = S OL! Seems okay for an
J XLLO.LL’\‘”D acidic salt pH
7
kL - $,56% 070
0.1ui90
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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!



