Chemistry 20
Quantitative Relationships in Chemical Changes
Net Ionic Equations

Review:

1. Classify each of these reactions into one of the following reaction types: formation (F),
single replacement (SR), decomposition (D), hydrocarbon burning (HB), double
replacement (DR), or combustion (C).

E (a) Ti(s) +2Cla(g) — TiCly(L)

P

O (b) AuCls(aq) +3Ag(s)— 3AgCl(s) + Au(s)

_) () HCOOH(®) — C(9)+ Ha(g) + Os(e)

_ L (d)8Pb(s) + Ss(s) + 1605(2) — 8PbSOL(s)
(, (e) CH;COOH({) +204(g) — 2COx(g) + 2H,0(g)
D (9 NaCl(ag) + AgNOs(ag) — AgCl(s) + NaNOs(aq)
_I= (2)2C(s) +4Ha(g) + Ox(g) — 2CH;0H(Y)
A () CiHy(e) + 50a(8) — 3C0u(e) + 4H,0()
SN (i) Bry(£) + 2Nal(ag) — 2NaBr(aq) + L(s)
_F G)2cas) +2C6) +30xg) — 2CaCO5(s)

1) (k) SH,S04(t) — 8Ha(g) + Ss(s) + 160(g)
D (1) 2KI(aq) + Pb(NOs)s(ag) — Pbly(s) + 2KNOs(aq)
SZ__(m) Sn(NO); (ag) + Cd(s) — Sn(s) + CA(NOs)x(aq)
WA ) 2C4Hs(®) +150x(8) — 12C05(e) + 6H,0(e)

I (0)2Ag(s) +Oyg)+Halg) — 2AgOH(s)

1D (p) 2HCION®) — Hag) + Cla(g) + On(g)



D\?— (q) H3POy(aq) + 3NaOH(aq) — 3HOH(L) + Na;PO4(aq)
W (1) CrClaag) + Mg(s) — MgCla(ag) +Cx(s)
D{k__(s) Ba(NO3j)y(aq) + 2NaCl(aq) — BaCly(s) + 2NaNOs(aq)

2. Balance the following chemical reactions. .
A

& I

(a) _2) CeHyoOs(s)+ __1 Ox(g) — |2 COyg) +_10 H,0(g) 24

(b) AuCli(aq) + _Ag(s) — __OAgCl(s) + ___Au(s)

oW P
(©) __ Sc;0x(s)+_3 HiO() — _ 2 Sc(OH)(s)

(d) _ S Hg(©) + ___ Oxg) — _J~ HgO(s)

(e) CH3COOH(L) +_ > Oa(g) — 2 COx(g) + = H,0(g)

L

() _ =) C(s) +_ Hag) +___ Oa(g) > - CH;0H(D)

(8) _ CsHg(g) +_0x(g) — _2 COxg) + _ H0(g)

(h) ___ Bry(t) +_rNal(ag) — _ NaBr(aq) + ___ Ix(s)

(i) = Ca(s) +. C(s) +_2 0g) — _2 CaCOs(s)

G) _© HS048) —» X Hig) +__ Ss(s) + L0 0xg)

) __SyClo(£) +— NHs(g)-—-SaNa(s)+——Sss)+_——NH;CI(s)

O 2 CeHe®) + 3 0:e) — 12~ COxg) + {0 H0(e) 12

(m)_ Ag(s) +___Ou(g)+__ Hy(g) — _ AgOH(s)




e

. Predict the product for the following incomplete chemical equations. Then balance the

equations.
a) 9 CiHio(g) + (30:(8)~ 1@H20(g) + §CO, (9)

b)  Zn(s) + PbNOsp(ag)— Zin(NO3) 2(agy + Pbrs)

c) 8 Mg(s) +  Sg(s)— 8 \”’\C} S [g‘)

~H0)
9  SHOH)(aq) + HiS0, (a9~ o) ‘*?-3 (cg) + SDrSOycs)y

e)  LiNa(s)— o
2LigNes =SB + Ny (g
Write the balanced equations for the following chemical reactions:

a) Cyclopentane, CsHjo(£), reacts with oxygen to produce carbon dioxide and water
vapour.

1O 1O
i o L Q)
2. Cstiomy *HsOq cp -75@(32) (g) +4H20 (qg)

b) Copper(I) oxide forms from its elements.

1075 2= HCus) + 026y 22U 0 ¢s)
c) Phosphoric acid is neutralized by cesium hydroxide solution to produce cesium
phosphate solution and liquid water.

Ha¥Ou (ag) + Csfondg(ag)y —> C33P0uy + HOY
¢
d) Ethanol breaks up into its elements. (

A Ca2Hson (\y DECs5) + 029 4.(&\—\-1(%)

e) Lead(Il) acetate reacts with zinc metal to form zinc acetate solution and solid lead.

P]9(C‘*3(C}O>?_[Cti‘v) + Znes) > Zn(Mz(00), (agy ~ W



Writing Net lonic Equations:

1) Write a complete balanced chemical equation

2) Dissociate all high-solubility ionic compounds, and ionize all strong acids to show the
complete ionic equation

3) Cancel identical entities that appear on both the reactant and product sides (Spectator ions)
4) Write the net ionic equation, reducing coefficients if necessary
Examples:

1. Write the net ionic equation for the reaction of aqueous barium chloride and aqueous
sodium sulfate. (Refer to the solubility table)

'\)f)(\( \’1 (ag) 1 N(,’lg %Q:«,umq_\ — P")(‘«S{,.‘t{ { } % N(?\(' l[ )

Ions that are present but do not take part in (change during) a reaction are called
spectator ions (like spectators at a sports game: they are present but do not take
part in the game)

2. Write the net ionic equation for the reaction of zinc metal and aqueos copper (II) sulfate
(Refer to the solubility table)

LN S # Cud0ya®) —> ZnSOy(> +  Cu(s)

3. Write the net ionic equation for the reaction of hydrochloric acid and barium hydroxide

el EY (aq) 7 Ba (OY)5 (a q) - QoM (1) — wa(lo (aq )

. _
A og) + I0kE@ -

)9 Q\tu () + W) +

) A0 wg) 7 oI A8ay)

NS



Practice:
1. Write the net ionic equations for the following balanced reaction:
a) Cu(s)+2 AgNO; (aq) — Cu(NO3)2 (aq) + 2 Ag (s)

LAY . Taa™ s ui T R |
) e T 2N ag > Culgy + 29‘{%'(««&) - 2A90)
b) 2AI(s) +3 CuClz (ag) — 3Cu (s) +2 AlCl (aq)
P -
e il e T %) K ?)CL{()) - QA\?)*(CULJ + e (ClC'Lj

—_—

c) Zn(s)+ Pb(NOs)y(ag) — Zn(NOs); (ag) + Pb (s)

: Lo =t - :
Znes) + Pb (agy + LN (agy 2 ZhlJ(ra(-L) e 2%(‘0@1 + Pboy)

d) Hz(g) + Na;SO4 (aq) — 2 Na (s) + HySO4 (aq)

‘i—‘.z{c}) : i ZNC?C:(“ =7 @ %QCL} \ ’QNC«-{S) = Q\“_"(aq) T \% (Q([

2. 'Write the net ionic equation for the following unbalanced reaction.
a) NaSO4 (aq) + Sr(OH); (aq) — SrSOy4 (s) + /NaOH (aq)

Mq) t \SO«sz'(cqu I S‘(l?mﬂ -« 2 (6q) — S Sy(§ WCLJ/(
b) Alz(SO4)3 (aq) +6(NH4)2CrzO7 (ag) — Al2(Cr09)s (s) +3(NH4)2S04 (aq)
ZA (GCL‘; }%) +W&tﬂ sl ¥ g,(,’ ((&() =2 A ((12 bq)%(s) +
3
W&‘ﬂ */*9
c) NaOH (aq) + HCI (aq) — NaCl (aq) + H20 (;)

N}/) + OW- (C\z]) e B (@q) “”%f;) . \\/Bu(c/&cp‘r//aq) + WO

OHT(ag) + Wrcag) —> W20(1)
d) MgCl, (aq) +NaOH (aq) — Mg(OH), (s) +NaCl (aq)

" IDetAq)
* I
> d




3. Ina laboratory test of the metal activity series, a student places a stripof lead metal into
aqueous silver nitrate. Write the net ionic equation for the reaction that occurs.

Ph(s) +IAGNO3ag) —> PoNOL)2(ag) +QAg

b \7(8) + o /\Cr) +(C\ Gy ~ M‘(l 3 D\T)L_EC\Q) b ‘Q)"U 2 (Qq) + 3 A("J( 5)
Yo + 9 M‘j*mqh) 3 PHLragy + A Aeycs)

4. a) In a water treatment facility, sodium phosphate is added to remove calcium ions from
water. Write the net ionic equation for the reaction of aqueous calcium chloride and

aqueous sodium phosphate.

o
3Calizagy +INaPOY@ag) > Cas(POW2 (g +gNall (aq)

2 Ok W , oV S sl A
5Ca aq) + ety + é‘%ﬂfﬂ WO zad) = CoalPo), (5) *Q-”)/(w ' %/ J
b) Identify the spectator jon. ' ‘

Na™ i

J

5. Some natural waters contain iron,ions that affect the taste of the water and cause rust
stains. Aeration converts any iroﬂ@ ons into iron (IIT) ions. A basic solution
(containing hydroxide ions) is added to produce a precipitate. Write the net ionic
equations for the reaction of aqueous iron (III) ions and aqueous hydroxide ions.

Fe Clo (agy +3NaOH (agy >3Nall(ag)+ FelOH)2, (8>
Ye tag 5 + 3Cagy + 3N “BW e = 3DM0g) + 3t +Re(OW3s)

6. Anitric acid spill is quickly neutralized by pouring a sodium hydrogen carbonate (baking
soda) solution on it.) Write the chemical equation and the net ionic equation for this
neutralization reaction. Identify the spectator ions by name. (Weak ac d\

44ED- \-\NO;;((@) + NaWCoz(09)=> NaNOjag) + N30z 1aq)

— -, o
- (ﬂf'i) + !)/fg:’fr’(}(“ \' !Sw;i’[,'\,t_) i \-\CQ.?)' cad) Dy ‘\}‘f/ﬂ(c“‘b) rE _!\‘j"//g-;/((“iﬂ 4 HZ(.(‘"L,('(U’; )
7. When you open a can of pop, the pressure inside the can is released. This allows the
aqueous carbonic acid to decompose, forming carbon dioxide gas and water.
a) Write the net ionic equation for this reaction

'r\i(c';;((‘cq) - (C??—.(Cj) + H200)

b) Write a statement about the dual role of water molecules in this particular reaction.

NAY/ 1S hoth praciuct ond o Solvent:



