101

ACID/BASE REACTIONS (also called NEUTRALIZATION REACTIONS)

- There are several stable molecules that may be formed in double replacement reactions,
pbut the most common is WATER!

- Double replacement reactions that form water are also called "neutralizations’

H[;\ + ROH—> \i\_}.’_@ + BA

acid base salf

AV PL m ionic compound
H*‘e A— B+ Olr’\
e

* To make water ( H'L O ), you need a source of hydrogen ion ( HJ’ ) and hydroxide ion (oH™ )

This is the

H ¥y 017 (ag) —> He0(e) S5
/ neutralizations

—

— ... assumes you're reacting STRONG acid with
STRONG base!



ACIDS

- compounds that release hydrogen ion (I—T"), when dissolved in water,

Properties of acids:

- Corrosive: React with most metals to give off hydrogen gas
- Cause chemical burns on contact

- Taste sour (like citrus - citric acid!)

- Changes litmus indicator to RED

BASES

- Substances that release hydroxide ion (OH™) when dissolved in water

Properties of bases:

- Caustic: Attack and dissolve organic matter (think lye, which is NaOH)

- Cause skin/eye damage on con

- Taste bitter
- changes litmus indicator to BLUE

-

Due to the dissolving action of base
on your skin, bases will feel
"slippery". The base ITSELF is not
particularly slippery, but what's left
of your skin IS!
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ACID/BASE or NEUTRALIZATION reactions continued
- the driving force of these reactions is the formation of water molecules.

H\—Lucﬂj_.( OH—LM\) — H10CQ>] Net ionic equation
! \ '

From the acid From the base

HLSOHL“'V) * /\/aOH(ﬁ@)—} H’LO(M ‘T‘Nmig()ﬂ(mq)

ions:  H T g OL|'L_ Naot o4~ | S
1\ — This reaction is driven by the
‘ - 1\ formation of water molecules.

- How can this reaction be detected?
- pH detector (indicator paper, etfc.)
- do the products have similar chemical properties to the reactants?

- release of heat!

... formation of water is usually accompanied by
a release of heat



104 ¥ Transition metals DO NOT change their

A few examples of precipitation and acid/base: charge in exchange reactions!

Colly fag) + 21\9 MO L) —7 LA LIC5Y (o (03, Cag)

(U\ am A NO?) / This reaction is driven be the
L ' 6 7\ formation of solid AgCI.
(precipitation)
H P 0 /\/0\ OH ~ /[ This reaction is driven by the formation of
\ /[\U' /’\ water molecules. (neufralization or

acid-base chemistry)

kC\ \m,,) + N VO3 &acl) % N&é—\{—@-\% NO REACTION

The possible products are two soluble ionic compounds,
l\/ \ 7\/0\ N()z so we have no driving force and therefore NO REACTION
J I~ | /I\ (possible driving forces here would be formation of water
: molecules or formation of an INsoluble ionic compound!)

(O\'(NOB)ILO\'(],) T N& 'L_('OB('(M‘l)——?/Zl\/é‘ A/az((zq)“’ (0\(03(5)

£ ~ + L=
N O 3 /\/ 2 C 03 Z Driven by formation

\ T | T of solid calcium
carbonate
(precipitation)




% OXIDATION / REDUCTION CHEMISTRY

- Precipitation reactions involve ions pairing up, but the ions themseves are not formed in
precipitation reactions. Precipitation reactions (and quite a few others) start with pre-existing
ions.
... but ions have to be produced somehow - through a chemistry that involves the transfer of
electrons.

- OXIDATION/REDUCTION chemistry ("REDOX" chemistry) involves fransfer of electrons and can
make ions.

LA () +3Be, (1) — LR LG s)
/N /N

Elemental,
metallic
‘L aluminum. _Aluminum
Uncharged! cation
A\C A |3
A \ — A\ v 3 Q oxidation: loss
\—\—/ of electrons
These are called — electron

"half-reactions”

- - duction: gain of
Beai2e”— 2B | o
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- oxidafion and reduction always occur together. In other words, we can't just make free
electrons using oxidation without giving them somewhere to go.

- Many of the types of reactions that you might have heard of before are actually redox
reactions!

- SINGLE REPLACEMENT reactions

C\ALQ) Yl Hﬁ‘staq) — C\«(,'Uobvl(aq) -+ 1A3($)

N—""

L+ -
Caw = Cu +«Le  oxidation

L p\;‘*l e —J (Z_AU ) reduction
net Lo C =D Cuw(q) * L Aa*(uq\ — Cu\rud(aﬁ) t 1A3 (¢)

- COMBUSTION reactions (burning)
2Mgls) + 0uly) —y LMmgOLs)
gl hf\cJ ) ™ LV"\(;H + YHe~ oxidation
O Cy) ~He — & O *” reduction



