= ().100 N\ NaCl, Tind pH
/\/o\,C|ﬁ M”\*'{'C'ﬂ

Check these ions to see if they are acidic, basic, or neutral
/\}a‘" . Cannot be B-L acid (no protons), also not likely to be B-L base; positively
charged.

( \" + Cannot be B-L acid (no protons). What about a base?

C|” 4 HL0 = HCl + OH™

\— Hydrochloric acid is a STRONG ACID, meaning that
it doesn't stay together in water. The reaction we
wrote above is not likely to occur. Chloride ion,
therefore, is a neutral ion.

Since neither ion affects the water equilibrium, the pH of this solution should
be 7.00 (same as distilled water)




* POLYPROTIC ACIDS

F\’\A \7H 0(“" O/[O W\ ngOL-(

... what's special about phosphoric acid?

- + I Phosphoric acid has THREE
— H, 0 e
@ H 3 POH © M0 T HqPuy™ +Hy acidic protons!

@D  Ho Py + Ho0 = HPOYE™ = Hgo™
- 5~ +
B Heogt s oD PO

2 The first dissocation is dominant here, and for
i\/a 1 = 6.,9% 107 simple calculations of phosphoric acid in water,
< we will simply use the first ionization and ignore
|\fa\7__ — 6,1~ 10" the other two.
Ka\ 3, = H,¥+10 'S Remember: This is a weak acid. It exists in water mostly
as undissociated phosphoric acid molecules.
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Solving the equilibrium of phosphoric acid's first proton:
~ +
HqPou + HiO = Ho POy +HgO

Kov - 6 ,9 R S ’O-—Z = EV\LQOL‘:3 EP\%O*B

C"\‘BPOUL'}
S()Q,CTZ.S EI\N"Wl} L\ [un”a\or.'wsl
Hq 00y o + X L
H2>0+ 6 + X X
\"\3(,0(1 OI(O — X 0,\O’X
(A
L/ = (>.c/)c\0‘S
O. 10 %

This fime, we should solve the quadratic. The x<<0.10 might not be
safe in this problem. (Kaisn't 1000x smaller than 0.10)

\ :(6.4&10’%)——(6:9 ¥ L0 J)X

Wt (G-CNIU—%)X"(G 'C/HO'L{) =0
o\ ,‘of 6.9 vto~3 G —69y1p™4

X 0.0%030ul3uyllt 0R -O,01 HUT6
W
Caot] 5ol pH> 164




" 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 2xiY 0]

5604 TR rl H % Loug

NHI—(NO‘g O 1y Y\\,[,,()O
LSO VY‘/L ‘BO-OSLS Nl{,ﬂl\j’ozs?. 1. o) NHqNOg

Find out what kind of salt we have: acidic, basic, or neuftral:
l\/HqI\ID:; % MHL,‘E + A/OB—

-, - — + oH ~Nifric acid is a strong acid, so nitrafe ion must
NOy + NOy < HO < % be neutral

NH“I+ : NH,_'* + U0 = @1— Ha 0 ¥ Ammonia is a weak base, so ammonium ion
is a weak acid

S0, we solve the equilibrium between ammonium ion
and water /e
Ko

NH,™ + Ho0= Nz « ‘r\30+

Ko = LNy EH30+]
Can,*]

kb}NHS:\,%ﬂO’S CP A“L{Jebl"‘r"‘\’i)

(Ka) VHM*'\)(kbf WJ cLox10™M
So, Wa, nigt =5 86410




156

KO\_‘" [NHB’S EH%O+1

To set this problem up further, we need
to determine the initial ammonium ion

concentration.

- S.g(w{\{)hm
LA™ ]
Species L Twitial] A Eequthwium]
R0 0 + X X
NHg O + K %
NHH+ L 0,149%0 - ¥ 0.4 90 —%
mo| MHy No3

Solve the equilibrium...

K

O.L80L.

- 43950 M

< 107° = ["’30+]

oY

ya
b 25560 yx= 918
O.14970 — X% g
| xeco o P”: ‘
2
2 S.S6aip

O.\4%90



157 BUFFERS
- resist pH change caused by either the addition of strong acid/base OR by dilution

Made in one of two ways:
HC'LH30L NO\C'Z-H%O’L
@ Make a mixture of a weak CICid and its conjugate base (as the SALT)
Ve
@ Make a mixture of a weok bose and its conjugo’re acid (as the SALT)

For a weak acid, you would:
MA+ H,o 0 — R0+« A7

- Add HA (weak acid)
- Add a salt containing A (example: NaA)

- This solution actually contains an acid and a base at equilibrium, with a
significant concentration of BOTH.

- The acid in the buffer can neutralize bases, while the base can neutralize acids.



T HRA+ Mo O AT
kq—\_ E‘*gO*BEA"]
LHA]

@ Take log of both sides

(V) Multiply by -1

@ Rearrange, solving for pH

\V
C H’} j l Henderson-
|

P].,\ <3s \\/Q ~ lOS[ CHAT Hasselbalch

Equation
[A‘:, . .. from the salt

[HA] ... from the weak acid

- We ASSUME that the initial concentrations of both

the acid and its conjugate are equal to the equilibrium
concentrations. Valid IF there are significant amounts
of both species initially.



159

 bosic specieﬂ) | Henderson-

—— ; Hasselbalch
LacihiC Speclesd l Equation

PL\: \\/O\ -.-‘flﬂg(

eX: acidic buffer
HL'LH}Ol/ NAC’J_H.SO?_

H — \\f - lo E(/LHSOL,]
? - F M,HLLH?)(;?_ 9 [:\’\(-Ll/lsol]

ex: hasiC hoffer

f\)‘({3 / /\/\(l\,[ NO+
) C oK, ]
PH - P}‘(U\INHH+ gy lo& < ENHI{‘]>

N (‘kg = 100 e dogof Ne v Ny = Ko




