' 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,

First, let's determine what kin_gl of salt we have - acidic, basic, or neutral:
NH. /\/03 — NVH,~ + A/Ug ~ Is either of these two ions acidic or basic?

H, |+ + Ammonia (NH3) is a WEAK base, meaning it's
VB *+H, 0 2 E H3 stable in water and ammonium ion should be

ACIDIC!
I\/C)?: + H’LO — ‘ H }\/()h5 £ OY~ NITRIC ACID is a STRONG acid, therefore nifrate ion
> can't hang onto the proton and is NEUTRAL.
—_— * . = + - 7 ~ e
NHYT A0 == My 1 H30° - K = DURR Y Dyt Y Ko gy = 7 (oot 1 b o))

We need to solve ammonium ion's equiliorium. fNHq t ] \\/‘0 i, 2 1LEw0Y (p A Y)
First, find Ka (you'll need to get it from the Kb of the conjugate ---->) A

We need to set up an equilibrium chart, but those concentrations | K ® Ki, = Loyo

are in molarity units. So let's get the initial ammonium nitrate ~1.0 -
concentration in molarity units! Ko (g s) =1-0x .
N H -
Yo VUL, VO ¥ ! 1MO3 = 0,0Y25¢U0L mo) Ka = Q,S(D\,Io
3 I TO. 08 4 NH”r\/o3 NH4MOy

0.0’5—7!’/756(400 W‘O\ NH-1/\/03 ~ O.14 q()O'LS Q33 m NHW/VO:),
0.250 L

.f—
Z‘KOWQ = 01449067533 m VH,
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= Q‘S(D\HD’\D

Uiyt ]

O.14¢9072G(" Im A/HL, < concentration of acid

Set up equilibrium chart and solve!

. A |Teqohbiiva]
SPeueS LInmt] 1 4 Let "x" equal the change
in hydronium ion
H'30+ 0 T X h concentration
NN ", + X x
N+ |0m9T028633M | 01499028633 - x
() (%) — ¢ Sbx )0—‘0 X = 7.129729 3\1‘)S¥w'@m H30+
(0 19613 -5y | ¥
MIE0 U611 ) 1e[Cou | (pHz~log, [Hae])
1L \ P v
* = G, Sbxw

0.1 99 02563 -

J RSsume N ¢ ¢ OUGg
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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

e%:. NHa Lag )+ HpO(4) = & OHFC%) ; Kb‘wl.%do‘S

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!



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

chloride. _
'\/Hv, (| —> l\/lrh,,"lL + (| (The salt makes ammonium ion)

_ . - LNHyt JCoH- -3 A~y
Nl—],s-th,of:; NHy T onT ] Ky L {blNg;] 3: |, %% 10 (p )

Set up and solve the ammonia equilibrium...

gpec{es {—'r"‘.‘h"l ] A EG&;M [hrivm ]

Let "x" equal the change in

OH™ O -+ % hydroxide ion
concentration...

Ny O.lo x| OJSOFX

v\/ﬂ~)3 0.0 —¥% 0,10 -}

(0w +y) (x _ _ -9 -
IS CgxrenS | =g mood
(OHU'Y\

~ = b Con~ )
AsSume Y 2C 010 pod= 4,04 (oA 9 1oL OH )
Octv- = Bl \Pv)t CI*VL(L/ (PH* @OPI':/"I,M)

0.0+ X0/

(*Agrees with our expectations on what the pHJ would
be based on the common ion effect - the pH should
be more acidic than before, and it is...)

G.lo v - (. % \LIL)'S
0.0




" BUFFERS

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

Made in one of two ways:

HL'LH3OL NO\(‘ZH%O’L
@I\/Ioke a mixture of a weak acid and its conjugate base (as the SALT)
MH,C\

H
@ Make a mixture of a weol'gbBose and its conjugate acid (as the SALT)

For a weak acid, you would:
MA+ H, 0 — Hgo™+ A”
- 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.



" HRA =+ o= ROt v AT
qu E"\go*Diﬂs”]
LHA]

@ Take log of both sides

(M) Multiply by -1

@ Rearrange, solving for pH

\L
C !55‘3 j ‘ Henderson-
|

PL\ Z KQ -+ 105( THAT Hasselbalch

Equation
[ﬂs‘:’ . .. 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.



