HONORS CHEMISTRY: PH DATE:

Learning Activities: SWBAT...
...define amphoteric.
...apply the ion-product constant to water.
...calculate [H;0"],[OH7, pH and pOH.

WATER IS ANFHOTERIC:
ex) H20(l) + H,0(l) «= H30%(aq) + OH’(aq)
- Water will auto-ionize into and ions, but only to a very small degree.
- At pH 7, 25°C, the concentrations are... [H;0*] = [OH] = 1.0x10" M [brackets indicate concentration]

The product of the concentrations of water is a constant known as Ky

Kw = ion-product constant = [H;0*][OH] = 1.0x10"* @25°C (units are dropped)

This means that as one concentration increases, the other must...

- In neutral solutions, Note: [H;0] often written as just [H']
- In acidic solutions,
- In basic solutions,

But no matter what, the product of these two concentrations must equal K,,!

Tvy this. .. given one concentration, calculate the other. Then determine f acidic, basic, or neutral.

[H]=2.1x10"M [OH]=8.5x10>M [OH]=1.0x10" M

THE ACIDITY OF SOLUTIONS ARE MEASURED ON A LOGARITHMIC SCALE.

THE CONCEPT OF A LOGARITHM =

ex) 100 = - logarithm of 100is .. log(100) =
ex) 1000 = - logarithm of 1000 is .. log(1000) =
ex) 0.1 = ~. logarithm of .1 is - log(0.1) =

- The log of a number like 457 will be in between...

- A change of one unit in a log scale represents a change in the numerical value.
- This allows us to see...

- Small changes in a log scale mean...

- Since the concentrations of [H*] and [OH7] can be small values, a log scale makes sense.



Since the log of numbers less than one are negative, [H'] is measured as...

pH = -log [H'] and pOH = - log [OH"]

Since strong acids and bases completely dissociate...
20 MHCI = MH*

20M HzSO4 = M H+

ex)

Logs have a special rule for significant figures. The number of decimal places for a log equals the sig.figs of

the original number! ie. 1.0 x10"MH" =

Try fhis... determine the PH ond POH of the three priov exo«mp\es.

Notice: pH + pOH =

IIIII Y[".l KN[N “...In solution at 25 °C, a PH of 7

wdcates nevtrality. Pure water, when exposed fo
the otmosphere, however, will take w carbon
doxide, some of which reacts with water to form
carbonc ac\d, {’\neveby \lowering the ph fo about 5.7.

~.Neutval ph 25 °C ot s not exac‘\‘\y 7. The value s
consistent, however, with neutral ph beng 7.00 to
two significont figures, which s wear emoug\n for
most people fo assume that s exo«c‘r\y 7.

~The pH of woater gets smaller with ligher
temperatures. For example, at 50 °C, ph of water s
6.55+0.0l. This means that a diluted solution s
neutral ot 50 'C when s pH s around 6.55 and that
a ph of 7.00 s basic.

...Exhew\e\y ac\dc or ex‘\‘vew\e\y basc substances
may have ph less thom O or greater thoan 4. An
example s ocid wmwe vunoff, with o wolar
concentration of 3981 M and o pH of - 3.6.
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Concentrated HCI

Battery acid

Lemon juice

Vinegar
Soft drink
Beer

Tomato

Coffee
Urine
Rainwater

Milk

Saliva

Pure water
Blood
Seawater
Baking soda

Soap

Ammonia

Hair remover

Oven cleaner

From Conceptual Chemistry, Second Edition by John Suchecki, Copyright & 2004 Benjamin Cummings, a dwision of Pearson Educatior

“Fear secretes acids; but love and trust Are sweet guices.” ~ Henry Ward Beecher



