165

O .100 N\ NalaHzla, Tind pH
Nea (LU0, — Na™+ (o 130,"

Check the ions formed when sodium acetate dissolves.

/\/m ¥ » Not a B-L acid (no H to donate). Not likely fo be a B-L base, since it's a
positively charged alkali metal ion.

C '3 HBO 'l._ . Has hydrogen atoms, but not likely to be an acid. It's got a negative
charge and the hydrogen atfoms are bonded to carbon rather than

oxygen. It's more likely be a base - a proton acceptor!

(0,7« H 0 = \H (ZHBOZ,Jv OH™

L Acetic acid. Since acetic acid is a WEAK ACID,
it's stable in water. We expect the ACETATE ION
to function as a base.

): I ( 9 M& U’L 1 EO n —] Ko for acetate ion is not available in
the chart on page A-14 ... BUT

N -
b 1Ly U ()1’ t C 3 H—g 01—1 we can find the Ka for acetic

acid - its conjugate - on the

< - ;
NO\I A UaVyy = L)X j L(r,«L(b 2 \«Oﬂe\;gasfmﬁfits.g%*m ®



1 Lo 3 TokT]
\D|L-Llrlg[)1’h t(LH—gdl"l

C'LH}Q.Lﬁ =X H'LO \j' H CZHBOZ, + OH/

S 8g 107 1°

S()Q(tho\ E:[m\{'{zn\ } A [GL(ulltlbflU\M]
\/\(-'LVl'} O’L O _}"'X X
O H~ O +X X
(L Hi0,7|  O.100 ~ X 000K
w(,) . _
AT Csekxlo (= 7671077 = Con™]
O.Wo % We need pH, but we have the HYDROXIDE
X £L 0. 00 concentration! —6)
j/ o100~y X O/W0 P OH < -|()9£o (7,67\! [V
L — 10
LS 10 oM = S 17
0,100
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Convert to pH:

o H+ PO Y v
pH= %, 49

Compare:

poH = 7.00 for pure distilled water

oH = 11.12 for 0.100 M ammonia (weak base)
oH = 13.00 for 0.100 M NaOH (stfrong base)
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O,\()ON\ }\/m[,|,‘:fnl)\ PH
/\/o\,C| ﬁ Na\*"'("ﬂ

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

/\/ u : Not a B-L acid (no H to donate), and unlikely to ne a B-L base due to it
& being a small, positively charged alkali metal.

C V" " NotaB-Lacid (no H to donate), but may be a B-L base

(\~ + Hy 0 ?\HC\ v oHT

— Hydrochloric acid (HCI) is a STRONG ACID, so
it doesn't exist as a stable molecule in water,
S0, CHLORIDE ION must not function as @
base - it's not a good proton acceptor.

Since neither sodium ion nor chloride ion affect the pH, the pH is set by the water
equilibrium. The pH will be 7.00 (just as it would be for distilled water)

e



“” 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 solid into enough

water to make 250. mL of solution.

o NHy VO, N 2%y 0]

3.60 g L E 4 x LLoog

NHL{MO_g O Y th,()O
21506 wrle ‘EO-OSLS NH"],VOZs 2z ] wmol NHy MO3

Find out the nature of this salt:

MHyOy — VHy™ + MOy~

NITRATE ION will be neutral.

- _~ ~ Nitric acid is a STRONG ACID, so
MOy~ H, 0 = |11 /VO%\* OH

/\/1’1;4« H, 0=

so AMMONIUM ION is ACIDIC!

/\/ H3 \_" H:,) U_{_ AMMONIA is a WEAK BASE,

NHqt e Hyo = /\/HS* H40"

, [ puH, \ Lgo ™

)\/%NMLﬁ - NMHY

]\/0‘|/\1H|r,|Ji
N AR
b, NH:B NE PR SRV,
SiAte L('c\ ! ]'\rio = \’Uxfu_lkf
}\/ S, Sh gl

t /}JV“I'f
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£ Calculate molar
|\/ -{1 iNH& 1[ HBU —_J S ~]0 concentration of
“, NMH 25,56 ¥ 10 ammonium nitrate:
EM[’I[’J+3 3 s} —
00, NH WOy ——— T
- , . 7 L B0 .08t
Socne| CTabm J |0 L) ) :
20324706404 ma
M Ha O Al ) 0.37476640% ma
H’.’:O* O T X ® 0,250\ _
MHyY | 0990 —F [ OMIWTE 1 pu§90us63) m
Solve: —~— NP}LI Vs
e o 6 _
/X'L’//‘: 5.5(3\5[0[ ¥ = 9,15 41D _[H:Soﬂ
0, M‘??UF}( ‘ 2 < oY | ThispHseems
P ' reasonable for

an acidic salt.
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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!



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

chloride.
MHL & HoO = MHE © OH7 5 Ky = LGytom S
3 Y ) b
Spe g [Iwh'&\ 1A LEqu lJ
—+ o.lo *
Ny O.10 X A L LA Y Con )
O © + K s L Wiy
!\/H:s O.\0 — ¥ O.ts - X
(U_\u £\ 5(‘0 g IOFS YT \,%mlo'g - EOH_J .
~l.¥ % ) o
(o,lu-\ﬁ) P[)H* dl()jlu“'%wd J
TA;soulr]TgJexis small compared P H - ()' 'Zé
0.0 4% "% 0.0
% 0,10 - F 0,10 The common-ion effect supresses the
ionization of ammonia, LOWERING the
O 1o x - 1,5y =3 pH relative to the original

o.,l0

ammonia solutionl




