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PRECIPITATION REACTIONS
- driving force is the formation of an insoluble ionic compound.

BN\S('\"LML) *ZM“.B P0"1(‘"1\ ﬁé/\/mc (ag ) T mr—'i?;(PoH)z(S) / l/
ions: N\SH C\ Ng POL(?) ~ | Potential Ne The formation of
" | Products: |, (foy )} INSOLUBLE
\ /T J3 2. ,
| magnesium
(X 3- phosphate
4 ) POH \ /K DRIVES this
b 4 Z% poq 3~ reaction!

AP /
J
When you're frying to complete a precipitation reaction:

® Write the IONS that form when the reactants are dissolved.

Make NEW compounds by pairing up cations with anions. Don't forget that the positive
and negative charges must balance each other out!

@ Use the solubility rules to determine the PHASE of each new compound - solid or agqueous.

@ Balance the overall equation.
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i

My (Lo Lag) t Ne(H30; (ay ) = (NO REACTION

ions: IY\%'L)" Cl™ N‘o\_i_ (130,
\ T |

/T ‘exchange’

M A ( ELHgU?,)?_ ... dissolves in water

/\/a C| ... dissolves in water

S0, no solid forms here. All possible combinations of these four ions result in compounds
that dissolve readily in water,

TN
Mt |+ | g ('1,,;302_—\ — 77T NO CHANGE, therefore

Vot — mMg™¥ | NO DRIVING FORCE,
¢l CLU30 and NOREACTION

& fon SOQ‘P n

¥ We will learn about other driving forces than the formation of solid, but these
driving forces do not apply to this reaction
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ACID/BASE REACTIONS (also called NEUTRALIZATION REACTIONS)

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

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

Hp + BOH— N0 + BA

acid base salf
Ik ionic compound
— l h
H+ A—' B+ OH ‘HOH
e

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

This is the

H*&‘(/mal/) T OH,A (Ac(/) — H'LO(,QB %%EE:%CI:\J

/ neutralizations

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

S

- compounds that release hydrogen ion (I—T"L 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 1o BLUE

N

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!




"7 ACID/BASE or NEUTRALIZATION reactions continued
- the driving force of these reactions is the formation of water molecules.

H*L“QL-’( OH—(,M\) — H10(Q>i| Net ionic equation
| \ !

From the acid From the base DRIVING
FORCE!

HiS0ylag) + 2NuOM(ay ) —2[H, 0 (0)]+ Mo, Soy (ay)
ions: H+ SO‘:* Na™ OH™ Hr OH*> H, O

Potential
‘ /t T oroducts: My * SDHZH
Na. SO
| Na™ ALy
- How can this reaction be detected?

- pH detector (indicator paper, etc.)
- do the products have similar chemical properties to the reactants?

v’

- release of heat!

... formation of water is usually accompanied by
a release of heat
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GAS FORMATION / OTHER MOLECULES

- There are a few other molecules that can be made with exchange-type chemistry.

- Most of these molecules are unstable and can break apart to form gases.

- Formation of a weak acid:

- The formation of ANY weak acid in an exchange-type reaction can be a driving force.

- Some weak acids are unstable and can break apart info gas molecules.

Hy(0qLag) — Ho0 (2) +|Coq ()

Gas bubbles can leave
solution!

... but how would you form carbonic acid in an exchange-type reaction?

Ak + CurLana/Jrﬁ Cosl“
OR
0\0\_04 ~ biterhonae HCOS—

M SO tage 2N o HLO3 (ay) = 2/H,l( Dz tug)

HT Sout™  Na® HC0g”

t NO"Z,SOH(“‘{/)
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Mq SO qu\‘\"l_N(AH(,O (e )% NO\LSUHLM) '\'1\’2,(40 Cw‘)
HT Sout™  Na' HC0g”

... but when we mix sulfuric acid and sodium bicarbonate, we observe BUBBLES. We need
to write an equation that agrees with our observations. We know that carbonic acid decomposes,
sO we go ahead and put that into our equation.

Hy(0qlaq) > HeO (R) « C0q (y)

Ho S04 te) + LN ROy L) =5 Mg S04 Cug) + LH00 (£)+ 200, ()

Other molecules of interest:

H 2. S0 2 " sulfurous acid - React an ACID with a SULFITE
H1503 (ag) = Ho0(£) t S04 (g)
H L S - hydrogen sulfide (gas) - React an ACID with a SULFIDE

M50y (na) + My S tey) = Mg 50, Lay) + Hy S (y)



199 ¥ Transition metals DO NOT change their

A few more exchange examples: %« charge in exchange reactions! /
CoC\yLug) + LG NOG Lag) — Can(Moy),(xq) +2 Aj ars
24 — —_
Ca (| A ; Mo, // PRECIPITATION
\ g \ /I\ of AQCI drives
this reaction
H 0 3- }\/0:‘7 OH ~ \; formation of water drives this reaction.
“ It's a NEUTRALIZATION, detectable by
, 1\ I T release of heaf!
KC\ Cag ) + Nu'\log\%,) > Nl (ag) NO REACTION
|\(4r C\ Nm't' Mo Both "products” are soluble ionic compounds - present
‘ ™ | 5 in water as free ions. Since this is exactly how these
/\\ compounds existed before, there's no DRIVING FORCE

and NO REACTION.

\’\7_80%(0”1) T NO» 2_(.03 (.owl)"_? H'Lﬁog (%) + MG\Z‘SOL? (f»\-%)
¥ 1~ 7~

T S,Otfq 2\I/a+ ng HaL0y = 1y + oy

2 l

H’LSOVI qul)-t UO\'LCOB (c«.:b) —7 }-{\‘LD(,Q)* COLL@) ¥ M""Lgo"! (“‘4)

Driving force is the formation of CARBONIC ACID, which decomposes into
WATER and CARBON DIOXIDE GAS.




