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pH AND TEMPERATURE

P]\/W: PH + VOH = \'—l,OO

This equation is valid at room temperature, specifically 25OC.

Equilibriumn constants depend on TEMPERATURE, and change with temperature.

So, the "neutral’ pH (where the concentration of hydroxide and hydronium ions are
equal) CHANGES with changing temperatures

o)
This change is important at temperatures greatly different from 25 C.

As an example, consider average "'normal’ human body temperature: 37° C

Ay 57°C | P\K\v =13.60
PH o neotrel s sluTion :(9_’.:_&
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ACID-BASE EQUILIBRIUM IN WATER

- Like other ELECTROLYTES, acids and bases IONIZE to some extent in water

- STRONG electrolytes ionize completely. Acids and bases that ionize completely in water
are called STRONG ACIDS and STRONG BASES

- WEAK electrolytes ionize partially, remaining mostly non-ionized. Acids and bases that
ionize only partially in solution are called WEAK ACIDS and WEAK BASES.

- Most acids and bases are WEAK!

Common strong acids Common strong bases
HC) NaOH | albeal i me bl
HNO2 \ 0w \AVNO:}:QAA)&
H'L%OU\ (Or\\\j (Xﬁfro*‘m) Ca(w\l (Crosp
H e

mpt



144

SIMPLE pH CALCULATIONS: STRONG ELECTROLYTES

- With strong acids and bases, the acid or base completely ionizes in water. So, we only
have to worry about the effect of the acid or base on the water equilibrium itself.

- Since the equilibrium constant for the self-ionization of water is so small, the strong acid
or base will overpower the hydronium (for acids) or hydroxide (for bases) produced by

the water,
HiO0+ o0 = Hy0"+0H™ © Ky,

Consider a solution of 0.025 M nitric acid (a strong acid):
MNVOq (eg ) ¥ Hy 008) =3 Ha0 ™ ag)x Moy Cog,)

Assume all of the hydronium ion present at equilibrium comes from
the acid (conftribution of water itself is minimal)

SO; CHBO—F1 - EHMOB:(nvm;nd = 0,028 /_V.} HSO+

- — | 0.0 ‘-"-TO-‘ For logarithms, the places AFTER the
¢ H 04 Lo( n) 6 decimal point are significant digits,

oxto” 7

. , while the numbers in front of the
What would the hydroxide ion concentration decimal point are not (they;re
be? . '
-7 o ~ essentially the exponent of the
Lo *1 EUH 1 = Loxio original number!)
(0,025 m) COH~Y) = [oowid”
- ~)
Col]= S
.. this is equal to the amount of water that
ionizes!
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Consider a solution of 0.0125 M sodium hydroxide (a strong base):

Assume all hydroxide ion comes from the base.
No\OH{MV) — /\/a'{‘(a?/] = OHF('#%)
To4 1= UNaOH {ppminal = O,012S M OH™

We'd like to know pH. First, calculate pOH.
POH = ~Vog, (0.0125)= .90

.. but we want pH. pH and pOH are related by the water equilibrium.,

PM% aoH > 14.00
o * 1. ?0* IHOO

[F=r-to]

Let's find the concentratfion of the hydronium ion,
since that will equal the amount of water that
ionizes. We assumed that the amount of water that
ionozes was much less than the amount of base we
added to make the solution.

~ JoH
CHy0*) =10 Mo
(Hao®] = Te9x10™ P m ot

... This is a much smaller number than 0.0125 ...

~ 11,10



Mé(A) What is the concentration of hydronium ion in an agqueous solution whose pH
is 10.507? (B) What is the hydroxide ion concentration? (C) What molar concentration
of sodium hydroxide solution would provide this pH?

A) FH: 10.$0, EHSO*S - P H
pPH= ~log, Lot — 107072 [ugo*)
[b1301-j ) Iohw’go =|73 ,l\f‘fo‘”fv_\ Hao T ‘

B) Chyo*ILow]= Lovio™ pH~ poy 14,00
(3. 210 Cou-T = Lowio™ FUHHf équo— .50
—4- ol = 3.
lfo'rl“lz L, 2410 N\J goH’JHD's'SD: 2 24004 M

C) Sodium hydroxide is a STRONG BASE, so
NaOH — Mot +0H ™ bl rakio of MaoHion-

CVaOH Jrpmnsg = 323107
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What is the pH of a sodium hydroxide solution made from dissolving 2.50 g of

sodium hydroxide in enough water to make 500.0 mL of solution?

N4 L H0 00 g mo] 1.50g (Y
Find molarity of NaOH solution Naot|
!Y\ . "hol MﬂiaH
L 5'o|u 4"1_00 /‘( O.SOD [_ @SOOML
1.50 g NeOM x = 0.0628 mo| Muol

L‘MIOOg Na0H

!Y\ ~ m,l M{AOH - O'OGZ..S ]'hﬂ] ﬁ/‘aOH: O.],Z.S m MOI.OH

L. Sol|u tiom O.Soo0l

Sodium hydroxide is a STRONG BASE, so we expect it to completely ionize in solution and
confrol the amount of hydroxide ion present.

NaoH — Mot « O™ % CoH™] 2 [Na0H S ngf, g = O/ T8N 947

CH%O? BEOHF] . ]_,O\Lfonrq POHz dlug\v (O’Jz’s) = O;qo
* > Y.
[Hgo*l(‘O,JLS): |,ovio™™ PH |°OH 00

CHaot3 = G.0 yto
‘9H1|3.[O PH:\g.

P H <= Y00~ 0.90

O




