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O.1loo M\ NHHC\ . Find the pH of the solution

MHyCl —y MH, x|~ [N e WEAK BASE cmmrio. Siatie

MUyt Vi<W 0 == |NHyfe By0”

—_—

C\™ v C\V + W0 K_—HW H(,Llft‘ ok~
| This is a STRONG ACID (hydrochloric acid), which

means that it doesn't exist in the molecular form
in water. In other words, this product isn't stable -

it will lose the hydrogen again. Therefore, chloride
ion is NOT a base.

We have two possible equilibria here, but only one is important. The ammonium ion wiill

act as an acid in water, and the chloride ion will be neutral (won't affect pH). We need
fo solve;

N HHJF + H’LO : }VMg <+ H?)O*’
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N W H—& A H-LO —;_’* {\/Hg + H%OT We can get Ka for ammonium from Klo for its

conjugate, ammonia:

. Clued Wyt 3 .
Mor iy = 3 3CHo") Ko, oy * 18 ¥ S

EIVH‘T*‘] NP kb = |.o~l0™"™

g()J Lf,q‘.‘_ S'QQ\HD‘\D

Syecies Ctatal J | B EG‘P’"'] X" = S.86% 1077°
NHB Z -er }Q o ;}Z_CC) loo
HEO"' O -+ ¥, A lo,mu I—Jg, ~ 008
MH"'T O.10b — X O.W0 ~¥% ,}QL_,— 2 §,§.é~{,i0_|°
0.Wwo
b %z UG I0

So, EHgO*j: 14610

pH = 2.16 for 0.100 M weak acid (nifrous acid

Compare:
K VH - $.1% oH = 1.00 for 0.100 M strong acid

pH = 7.00 for distilled water
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O .100 N\ NalaHzla, Tind pH
Nea (LU0, — Na™+ o 130,"

Check the ions formed by the salt to see if there's an acid or a base.

f\/o\_k ' Not a B-L acid, since it has no protons to donate. Unlikely to be as base, since
it has a positive charge. We expect sodium ion to be neutral.

C H O ~  Has hydrogens, but also a negative charge. It's PROBABLY a profon
273V acceptor rather than a donor due to the negative charge.

(P20, * Hy0 =\ WaHp0, |« O K-

— Acetic acid. Acetic acid is a WEAK ACID and
stable in water. We expect the ACETATE ION
to function as a base.

- [ A C Z,HE O'Ll {,O % ’] As expected, Kb for acetatfe ion

is not available on the chart
CC’LH'&O'L' ] on page A-14. . But we can

find Ka for acetic acid (the
conjugate of acetate ion)
on the previous page.

K“/“L'LH'},UL: l.7) ~ tU‘S } \,\/a-“l\"{g'z 1.0y~ } L(,D—-S,CMS\&\D_

/
‘\ 9,000,

Jo
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) (ol 0, 4Mp0 = o ¥hO, < 0u”

\\/\o | Cavha 0y =S, 68307~ EHL’LH%O'LJ Cou~ 3

E ("'L \/\101’ 1
Spe(,\eg [Im\/.’ﬁ\ ) AN ﬂeum\. D
Al a0, O + X X
OW~ O + X %
(W04 O,\go — X O 00
b s | X277y 107C = oy
* 5.4y 07 | K * !
O,l0 = We need pH, but remember that
%LLOAo6 o160 we have calculated the
| O-tue TR = HYDROXIDE concentration! 0y
7 or = ~log (L6710
OXW ~$,%% 107" i 3267
100
f O l/t - S - } 2,.
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POH?EAl
()\r\-\' (OW = 4,00

LfH:qagg

Compare:

pH = 7.00 for pure distilled water
pH=11.13 for 0.100 M ammonia

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

As before, let's check the ions to see whether either of them have acidic or basic properties

% , Not B-L acid, and unlikely to be B-L base due to the positive charge. It's a
* simple - neutral - alkali metal ion.

— , Not a B-L acid, since it has no protons fo donate. It MIGHT be a proton acceptor,
C \, * but as we see below that's not very likely.

et
L7 iy 0 =Ml e on”

This is hydrochloric acid, a strong acid. If completely
jonizes in water, meaning that the chloride ion can't
e a very good proton acceptor!

... SO chloride ion is NEUTRAL

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




“” POLYPROTIC ACIDS

Fiad pH of OJdom 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.

—



