Chemistry Lecture #89: Acids and Bases

An acid solution is a water based solution that has an excess
amount of H'. Acid solutions have a sour taste. Lemon juice is an
example of an acid solution.

A basic solution is a water based solution that has an excess
amount of OH. Basic solutions have a bitter taste and Feel
c:-lippcr'y. Soap solutions are basic solutions. IF you've ever had
the miskortune of tasting soapy water, youll know that it taste
bitter. And when mixed with water, soap is a slippery substance.

A basic solution can be made if a substance dissociates and
Forms OH when Placcd in water. For example, solid NaOH will
dissolve and Form Na' and OH when it is P|acccl in water.

water

NooH (s) = Na'lag) + OH (aq)

An acid solution can be made if a substance ionizes and forms H*
when Placcd in water. For cxamplc, when gaseous HCI molecules
are bubbled through water, they wil Fform H' and CI .

water

HCKﬂ) —> H+(aq) + CI‘(aq)

An HCl molecule Pr'oduccs a single hydrogcn ion when Placcal in
water. I a molecule produces a single hydrogcn ioh, it is a
monoptrotic acid.
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Some molecules can Pr'oducc more than one hydr'oacn ion. These
are caled polyprotic acids. For example, H,So. can ionize to
Pr'oclucc +wo Inydr'ogcn ions, which makes it a dipr'oﬁc acid.

H,S0, ionizes in two s+cp9-
H7,504. ﬁ H+ + HSO4'
Hso, — H' + s0.*~

HsPO, can Pr'oducc three hydroacn iohs, makina it a triprotic ocid.
i+ can Pr'oclucc three hydr'ogcn ions in three steps:

H;P O4 <« HY + H2P04.-

Substances do not necessarily have to contain hydrogen or
hydroxide to produce H' or OH. Oxides of nonmetalic elements
can produce an acid in an aqueous solution. For example, ik sulfur
trioxide gos is bubbled through water, it produces H,S0., which
then ionizes to produce H".

SO; + Hzo H2504.
H,s0, —> H' + HsoO,

HSO4’ < HY + 504.2-
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Oxides of metdlic elements usually Form basic solutions when
Placcd in water. For example, Na,O will Pr'oducc NaOH, which then
dissociates to form OH-.

Nay_o + Hy_o —> ZNQOH

NaOH — >  Na" + OH

Oxides of nonmetals and metals that can be turned into acids or
bases Iay Placing them in water are called anhydridcc;.

Soluble ionhic compouncls cah react with water to form acidic or
basic solutions. This process is called salt hydrolyc;ic;. For
example, i Na,CO; is dissolved in water, it wil Pr'oducc a basic
solution. t First dissociates to Form sodium and carbonate ions.
Na,CO; —>2Na* + CO*

The carbonate ion will then react with water to Form OH-.

COs* + 2H,0 ﬁ H,CO; + 20H

An acidic solution can also be made by addina NH.C| to water.
NH,C!| First dissociates into ammonium and chloride ions.

NH4.C| —_—> NH4.+ + CI
The ammonium will then Pr'oclucc a h\/droacn ion.
NH,Y —= NH; + H'
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Actually, you never Find H* @Ioa+ina around by itself in an aqueous
solution. It dways attaches itself to a water molecule.

HY + Hy_o — H;O*

H;O" is called a hydr'onium ion. So when you see H*, it's short hand
‘C‘OY' H;O+.

Hydr'ogcn ion = H' = H;O" = hydronium ion

So another way to write the reaction ofF NH,* with water would
be

NH4.+ + Hy_o —> NH; + H;O+
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