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Two great mnemonics!

1. O R\ﬁ : Oxidation s Loss (OIL) and Reduction Is Gain (RIG)

2. LEO goes QE’R, 1 A species loses electrons when oxidized, and gains electrons when reduced.

Almost all reaction types (except double replacement) are redox. We will learn sooooocooo much more about
oxidation-reduction reactions next unitl

Precipitation Reactions

Precipitation Reactlons: a double replacement reaction between agueous solutions of fonic compounds which produces

an ionic compound that is MSD\\A\O\Q, in water: this insoluble product is calied a precipitate.

Quick review: lonic Compound Solubility
s When we mix a solute with a solvent, there are attractive forces (ion-dipole IMFs) between the solute and

solvent particles - if the attraction is strong enough, this is what allows the solute to A 1S3 D\VQ/ !

« lons separate (ionize) from one another when dissolved in water (called Aissoch afion )

e The number of ions produced in solution depends on the ratio in the original QD(M PAVLS

o Ex: Pb{NO;); dissociates to form > 1 P\D‘M« + Q ND;M,AL)
(a9)

»  Thus, 1 formula unit of Pb(NO3), dissociates to form 3 totalions.

lon-Dipole Interactions IonwDipoie Forces

The positively charged end of a polar molecule such as
H,0 is attracted to negative jons and the negatively |
charged end of the molecule is attracted to positive lons, |

KH solution

R0 Frapens St Lt
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Back to precipitation reactions!

For example, consider what happens if you mix two solutions, Ki(ag) and Pb{NO;){aq). Before mixing, both compounds

are Splub & inwater: they have dissoclated into ions in their respective solutions. When the two solutions are
mixed together:

K+
NO;™
PbI,
KI(ag) and Ph(NO3),(aq) PbIy(s) and KNOj(ag)
In the instant that the solutions come into In this reaction, KNOs is soluble, but Pbl; is
contact, all four ions are present: insoluble, Thus, Pbl, precipitates.

Solubliity Rules

There are many rules to determine which ions are soluble in water. Although you no longer need to know the very large
list of solubility rules from the AP test of yore, there are some basic solubility rules you MUST know!

1. Always soluble: ﬂ\Kﬂ\\ metal cations, NHs*, NO3™ (also Cl0s™, €1047, C2H3057, HCO35™)
2. Generally soluble: '

a. Bromide, chloride, and iodide anions are soluble except when combined with Ag*, Pb*, and Hg.?".
b. SO+ is soluble except when combined with $r*', Ba?, Pb*, and Hg,".
3. Generally inseluble:
a. OH and $* are insoluble except when combined with Ca?*, Sr?*, Ba?*, (and things from rule 1}.
b. CO3%, P04, SOs%, and Cr0,* are Insoluble except when combined with things from rule 1.

Note: Precipitation reactions do not always occur when two aqueous solutions are mixed]

Precipitation Rxn? Why?
RbCl{ag) + NaBr{ag) — RbBr{aq) + NaCl{aq) Nope. No insoluble substance produced.
HCl(aq) + AgNOs(ag) — AgCl{s) + HNOa(ag) Yes! Solid produced from aqueous reactants.
3 MnQ;(aq) + 4 Al{s} — 3 Mn(s) + 2 Not starting from only agueous reactants.
Nope.
Al 0s(aq)
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Ways to Represent a Precipitation Reaction

Complete ionic equation: Starting from the full equation, split any aqueous substances into their ions, but leave non-

agueous substances intact.

Net ionic equation: Starting from the complete ionic equation, remove all ions that found in exactly the same form an

both sides of the equation {called spectator jong, since they do not participate in reaction).

Example

Molecular (Full) Eguation: 2AgNO,(aq) + CaCl,(aq) - 2AgCHs) + Ca(NO;);{aq)
Complete lonic Equation: 2Ag (@) + 2NO;(aq) + Ca*(aq) + 2C1(aq) — 2AgCl(s) + Ca*(aq) + 2NOy(aq)
Net lonic equation: 2Ag+(aq) + 2CIH{z 2AaqCl(s) simplifies to: A -
gr(aq) + 2CHaa) = 2AgCI) At e Ag C
(q@

Let’s Try!
1. Why is a precipitation reaction best represented by a net fonic equation, rather than the complete or molecular

equation? [’\ ﬂﬁ”\" onie 2 o glyob-ls The fPDfMﬁﬁbh D‘F‘ 1%1@ PVt(/Lpi'\'f’\JrCJ L_JLJ](EL
thlﬁihg SPe_{1+q+bf" 1o WL"CJ’\ olob:‘t qu‘h(/b}g att fn 4le Clneﬁ\iC,‘i/ X,

2. Complete and balance the following reaction, then write the complete AND net ionic equations.

| H.S504(aq) + _/L__NaOH(aq) —» :-_l_ Hzo(g) *J«— N“'bgD‘-{ Cajj)

_ : L o
Complelde + 2 cag * S04 (2P JrQM”‘JrM@ + 20K (a9 ” QHZ/D(Q) AN gy ¢ 0 (49)

"’_]ﬁjt H*’C"\‘l) ¥ D!ﬁ-(—‘ll) ~ HZD(Q)

3. Write the net ionic equation for the following reactions.

a. (NH4)2504(HQ) +2 AgNO;,(aq) - 2 NH4N03(aq) + AngO;;(S)

7 A(j ZSDLI (s)

¥ NoHl

b, H,S04lag) + 2 LiOH{ag) — 2 H20()) + Li:S04(aq)

¥ - |
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