Day 63 - Water eqm after.notebook December 12, 2014

Warm Up

Predict the products for the following reaction, and identify
each reactant as an acid or a base.

A B B A
CsHsCOOH ), + Ol == C[;HSCOQ;Q + HO0w
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Revised Arrhenius Theory

AC,\D ’ +H* jone

/BASE - OH‘_ .\Ohs Mﬂz@

Bronsted-Lowry Theory
A\ - 14+ (protor) devor s

I\ (proton) aceptors
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Water Equilibrium

Conductivity is due to the presence of ions. For water:

H,O() <==> H*,q) + OH-)

- therefore K =[H*] [OH-] s very small

[H2O]
- slight conductivity shows that equilibrium greatly favors
water molecules (less than 2 H+ per billion water)

- therefore the concentration of water in pure water and in
dilute aqueous solutions is essentially constant and can be
combined with the equilibrium constant to produce a new
constant called the lon Product Constant

Ionization Constant for water (ion product constant)

K, = [H*] [OH-] = 1.0 x 10-4 at SATP

Since [H*] and [OH-] are found in 1:1 ratio
(H,0q) <==> H'ag) + OH-og))

[H g ] = [OH-,q] = 1.0 x 10-” mol/L in neutral solutions.

Arrhenius's Theory - acid is a substance that ionizes water t
produce H* ions.

- additional ions produced by the acid increases the H *
concentration in the water. (more acid, more H ")

Therefore acids always have a [H*] > 10-7 mol/LL
Basic solutions produce a [OH-] greater than 10-7 mol/L

K., can be used to calculate either [H+] or [OH-]

since K,, = [H*] [OH-] then [H*] =K, / [OH"]

and [OH-] = K,/ [H*]
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pH and pOH
— «
pH = -log[H'eg]  POH = -log[OH e
[H*aq] = 10-pH [OI-]%)] = 1(Q-pOH
pH+ pOtt= o0

Ex. Calculate the pH of a solution where
[H*@aq] = 3.24 x 104M.

H |\ % EH_fl Kw - B‘PIDH_B
QH - \09 [b.Z‘erlD-Lj [DHE“B - L.oxio™

3 xxl0™
[OH(;A’ 3000 "' M

oo - - log[O\*?«E
DO - - log L3 oqx\o“j
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Strong Acids

Calculate the concentration of the hydroxide 1ons, pH and pOH of a
0.15 mol/L solution of hydrochloric acid at 25C.

*Strong acids will always completely ionize*
HClg) - e v Clo.,
O.15mal[L Oomdll.  O15maAl L
PH = - log CHe pH + POt = 10O
otk <~ oy (015} pOt = 100 - O-82
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