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O .00 N NalyAgDz Find pH
Nea (LU0, — Na™+ (o 130,"

Check the ions formed by the salt to see if they're acidic, basic, or neutral:
/\/ < . Not a B-L acid (no H+ to donate), and it's unlikely to be a B-L base due to the
7 positive charge. This one is neutral.

( H ¥, f'u Has H atoms, so could conceivably be B-L acid, but is more likely a
17371 B-L base due to the neggative charge. |et's check:

Cg_HgO—LF * Hq0 - H CZH30'2,+ O~

"Q This is ACETIC ACID ... a WEAK ACID. Since it's
weak, it's stable in water and this reaction

is possible.

_ [ H C'L v 3 D'L :1 [ O ¥ f} ~ Ko for acetate ion isn't listed in our
ga] “(b - - chart on page A-14, but on the

L

[ (4 Hy0O™ previous page we can
L3 1 find the Ka for acetic acid.
_ S . 1YL
oy eyt 0, = 1700, Simve Kavley 10407 fr
CU‘“JUQL\\‘_C’S_:—-

= $.%Lx 107

l( _ 1.0\{]{)’14
\]’J('Lvi? T by 10S
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CHCrz0, JLOH D

o =
o C oo

=S %8y 107

Solve for the HYDROXIDE ION concentration , then convert to hydronium to get the

answer to this problem.

S{JQCieS [IV"H‘”]] D [Q’qu'al‘slofiwm]
M M0 O + X X
OH™ O + X X
(L H1047 O .00 — X O.,100 =%
* _ - 6 = LOH-
O \JL X We need pH, but we have HYDROXIDE
XLL 0 A0D concentration .. doanorgeTTo convert!
J/SO)UAUO—‘E’?«U:WO (JOH -vibguc7 67x/0
7 ) ?OH CSLL
N oS.ggxT L
onve ’JH"‘Y (’OH“|{zUOf§O
~N
YRR FH c[H.00 -S. 1L Y% %é
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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,\()ON\ }\/m[,|,‘:fnl)\ PH
/\/o\,C| ﬁ Na\*"'("ﬂ

Check the ions formed by the salt to see if they're acidic, basic, or neutral:

/\/ + - Not a B-L acid (no H+ to donate), and it's unlikely to be a B-L base due fo the
7 positive charge. This one is neutral.

C \ - g Not a B-L acid (no H+ to donate), but does have a negative charge and might
aftract H+. Is it a base?

() 4HL 0 = HC)M OH"

This is hydrochloric acid ... a STRONG ACID.
Since HCl is not stable in water (it's
completely ionized), the chloride ion

can't be called a base. [t doesn't accept
the proton, so it's neutral.

Since neither ion in sodium chloride affects pH, the pH is set by the water
equilibrium alone, and the solution has a pH of 7.00 ... same as 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.

—



" Solve the equilibrium of phosphoric acid's FIRST proton:

H:;)POH + H 0= H-LP(JH“ +H30+ ) J\/ml'; c.9% ’O_—2
A Pt )
K(A:’:CHIWHIE 30° L0y 3

LusPo, |
Speves, | [Tabiel} | O [L€quitibrivm)
3 POy O.lo |=¥ | ono-¥
W POY O X ¥
Wao¥ O + X ¥
}&’L _2 This fime, we'll solve the quadratic equation. We're not quite
= 6910 as confident that 'x'<<0.10 as we were in previous examples.
O A0 —¥ (The equilibrium constant is a good bit larger herel)
4L = 0,0006%-0,006%y gz —0,0069%0.0$2986%55L
{L*O‘Obgq* —~0.00069 =0 | 'L
_ 00069 Discard the negative roof. X' can't be
o\ b20.00 b$ ¢ = - 0. less than zero (it's equal o two of the

o1 - 9 concentrations!) .
- ~0-p0b% T I\JTO-OUB‘?)H-V\U\L-"U.UOD 9 L= 0.0L20 = E\ftbﬁ j

*...-
(1) YOH:\,M




"' 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.
Find out whether ammonium nitrate is acidic, basic, or neutral:

NH\,] NO'.))’-’) /\/H[q'j‘ ~+ /le"

Ammonia is a weak base, stable

/\/Hr,fr ; NH[’I'{ + H, 0 = NHS\* H'SUT in water. Ammonium is an ACID

v
JE - - O~ Nitric acid is a STRONG ACID,
NO \ NO 2 tH.0 = \% T OH so nitrate ion should be neutral.

NH,* + Hod = MHy % 307 | Ka WH T
<, e = LVAy3CHa0T] Ky, iy °

xS (pP7Y)

& MH
/ Y
T VH 1D Lo
S[) ).( ~ L,Ox1V
) fey [, %y /oS
To set up the equiilibrium here, we need to —[o
P y = S.SE6 x!I0

know the initial CONCENTRATIONS ... in
MOLARITY unifs. EN Yo 4 N HH }/05 in O.LSOL

e} /UHOINOB - 00,0374 s{H0 ¢ me | NH%’”S
%0 o)L Mynoy

e H, Vb
(v y0,) . 0.03740s¢Hoe e MG TES L egotseln m
L’ } hUW\!no.| O-ISOL.. -




1nzVHH4*-HQO:f/VH3& HaOF

) He 1CH 0FT -
o s = EMAL JCHR0TL s
¢y My [NHL,“:( =S.SExI0
SPﬁC]@S [Tﬂmh‘nl ] D E?‘{U'!fbftllﬂ\_]
N Ry O +¥ %
Hy0 © O +X X
MH4* | 0,M9901563 v | 01499015633 ~%
SOlVe;f])IXi ¢ SB\UD_@ XL-'- %:33\410#”6
o 149901563) ~ % v = 913y /D :Wsoﬂ
J/\Léc 0,150,%0 OANSo~x RV |
2 o kHigﬂOHI
A —S,ShyID
O,149901563
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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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g

Calculate the pH of a solution which contans 0.10 M ammonia AND 0.10 M ammonium

chloride. ~
/VH% *H'LO\fA/Hh-{J{'OH j Kb: f%\HO_S
Sgeci‘eg EI\MF:}.\ ] A Equlzbflum]
MH ©,10 4+ | 010t¥
oW O +x | X
N Hs 0,10 —X | ©.10-¥%
Ny = DNHGTILoHT] o n =S| yo gy = LoD
[Nk ) FOH :‘~|0910( |;%x/b—§)7—q;)b|
CO’IO“W)()Q:L%\(IO{ Ry
(00~¥%) P\ﬂ ' \

0.0 Y
0.0

ARssyme YL 000
0;‘0"\( ﬂ-/\ 0:10

N/

< 1.gy/pS

The pH of the 0.10 M ammonia was 11.13,
SO we can conclude that the presence
of ammonium ion SUPRESSES the
ionization of ammonia. This demonstrates
the COMMON-ION EFFECT.




