This activity was contributed by Victor Pong of Moscrop Secondary School in Burnaby to the 2003 Catalyst Idea
Exchange. It addresses BC Learning Outcomes in Science 10 and Chemistry 11. vpong®, rnoscrop.sd41.bc.ca

Concept Attainment - classifying chemical reactions

Rationale:

Students generally have difficulty recognizing the different types of chemical reactions (synthesis,
decomposition, single replacement, double replacement, neutralization and combustion). Each type of reaction
has a general form, for example: synthesis reactions usually involve two elements combining to form one
compound; combustion reactions involve oxygen gas as a reactant etc. One way to alleviate the confusion is to do
a concept attainment activity. Hopefully through the activity, students can recognize the similarities for each
type of reaction, and how one type of reaction differs from another reaction. Students can work in small groups
on a specific reaction, reach a consensus as to what is happening in the reaction and then share their answers
with the rest of the class.

CLASSIFYING CHEMICAL REACTIONS: SYNTHESIS

The following are examples of synthesis: The following are NOT examples of synthesis:
Cq + Oz — COgz4 CsHe) + 9029 — 3COzq + 4H20()
Ho + Faq — 2HF( 2Hz0z20) — 2H00 + Oz
Ng + 3Hzg — 2NHsg Mgis) + CuSOsaq — MgSOseg *+ Cug)
Few + Izg — Felzg Fe(NOs)2 + MgSweq — FeaSi) + Mg(Os)awg

Which of the following are examples of synthesis?
a) 2AICl3uq) + 3Na2€O3@aq — Al(CO3)3s) + 6NaClig)
b) 4Al) 3025 — 2Al0s
c) Hag + Clag — 2HCl)
d) CHag + 2024 — COzg + 2H20(
e) 2IClgy — Tag + Cla)

In your own words, give a definition of synthesis. Begin with "Synthesis is a chemical reaction in which..."
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CLASSIFYING CHEMICAL REACTIONS: SINGLE REPLACEMENT

The following are examples of single replacement: The following are NOT examples of single
replacement:
CUCIZ(Gq) + Fe(s) d FecIZ(qq) + CU(S) ZNOZ —> NZ(g) + 202(9)
Cla(ag) + 2K (aq) = T2 (aq)*+ 2KCl(aq) HNO3(qq) + LiOH(aq) = LiNO3(aq) + H20q)
Cugs) + 2AgNO3eq = 2Ag(s) + CU(NO3)z2(eq) Fe(NOs)z + MgSag) — FezS(s) + Mg(NO3)z(aq)
4C|"(s) + 3SnC|4(aq) — 4CFC|3(aq)+ 3Sn(s) CH4(9)+ 202(9) —> COZ(g)"’ ZHZO(Q)

Which of the following are examples of single replacement?

Cl) Clz(aq) + CaBr'(aq) - CaClz (aq) * Br‘z(qq)

d) Culzg)+ Fesy — Felzwg) + Cugs)
b) 4Nas)+ Oz — 2Naz0¢s)

e) €CaCO3i) — CaOy+ CO2(q)
c) Sr(OH)zq)+ 2HBr@q — 2H20() + SrBra(qg)

In your own words, give a definition of a single replacement. Begin with "Single replacement a chemical reaction
in which..."

CLASSIFYING CHEMICAL REACTIONS: DECOMPOSITION

The following are examples of decomposition: The following are NOT examples of decomposition:

2H2020) > 2Hz00) + Oz Clag) + 2KI(aq) = 2KCliag) + T2(g)

NzO(g) - Nz(g) + 02(9) N2(9)+ 3H2(9) — 2NH3(9)

PClss) — PCl3s) + CIZ(Q) HNO3(aq) + LiOH(aq) = LiNO3(qq) + H20¢)

MgCIZ(s) - Mg(s) + ClZ(g) ZCZHé(Q)"' 702(9) N 4602(9) + 6HZO(9

Which of the following are examples of decomposition?

a) 2Als) + 35¢) > Al2S3(s) d) HClaq) + KOH(aq) = KCl(og) + H20()

b) 2NOz(g) — Na(g) + 202()
e) ZHBI"(aq) —> H2(9)+ Bl"z(g)

c) Ni(NO3)2q) + Zn(s) = Zn(NO3)2(aq) + Nigs)

In your own words, give a definition of decomposition. Begin with "Decomposition is a chemical reaction in
which..
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CLASSIFYING CHEMICAL REACTIONS: DOUBLE REPLACEMENT

The following are examples of double replacement: The following are NOT examples of double
replacement:

Fe(NO3)2(aq) + MgS(aq) — Fe2Ssy + Mg(NO3)z(aq) Cla(ag) + CaBra(ag) — CaClz (ag) + Bra(ag)

2AlCl3(0g) + 3Na2C03(aq) — Al2(CO3)3(6) + NaCliag) 35NCla(aq) + 4Cr(s) > 4CrCl(ag) + 3SN(s)

3Na2504(aq) + 3PB(NO3)2(aq) — 2LiBr(ag) + CuCO3(s) PClss) = PCls(s) + Clag)

Li2CO3(aq) + CUBP2 (aq) = 2LiBr(aq) + CuCO3s) Ha(g) + F2 ) > 2HF(g)

Which of the following are examples of double replacement?

a) KNOs(aq) > 2KNO2(aq) + O2 (g)

d) BGC|2(aq)+ H2504(aq) > ZHCl(qq)"' BaSO4s)
b) 2A|Bl"3(qq)+ 3C|2(g)—> 2AICI3(qq)+ 3BI"2(9)

e) 2HBr(q) — Ha)+ Bra()
c) AgNO3(aq) + NaI(aq) > AgI(s)+ NaNOs3(qq)

In your own words, give a definition of double replacement. Begin with "Double replacement is a chemical
reaction in which..."

CLASSIFYING CHEMICAL REACTIONS: COMBUSTION

The following are examples of combustion: The following are NOT examples of combustion:

CHag + Oz — COzg + 2H:0() 3¢ + Neg = CasNag)

Fe(NO3)z(q) + 2K 2KNO3( F
CoHsOHgy + 302 — 2C0z(g) + 3H20() e(NOs)eaq) + 2Kig) > 3@ *+ Feg

6C02(9) + 6H20(.) —> C6H1206(s) + Oz(g)
2Mgs) + Oz — 2MgOs)
2KNO3i) — 2KNO2isy + Oz(g)

2H25@) + 302 — 25024 + 2H20(g

Which of the following are examples of combustion?

a)4Cusy + Oz — 2Cuz0 d) CsHgg) + 4024 — 4CO2q + 4H20q)
b) 2Na) + 2H200) > 2NaOHg) + Hz) e) 2024 + Nzg — 2NOgzq)

c) 2Als) + 3Clyg — 2AICl3
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In your own words, give a definition of combustion. Begin with "Combustion is a chemical reaction in which...”

CLASSIFYING CHEMICAL REACTIONS: NEUTRALIZATION

The following are examples of neutralization:
Sr(OH)zw@q) + 2HBrwg) — 2H20¢) + SrBragqg
H2CO3(q) + 2NaOH@g—> Naz2CO3iq) + 2H20q)
HClq + LiOH@q — H20q)y + LiClg)

NGOH(qq) + HNO3(aq) —> NGNO3(aq) + HzO(|)

The following are NOT examples of neutralization:
2AlCl3(q) + 3Na2CO3(q—> Al2(CO3)3s)

+ 6NaCliag)

AgNO3(aq) *+ Nal@g) — AgIs) + NaNOse)

3Na2S04q) + 3Pb(NO3)3(aq) — 3PbS04)
+ 6NaNO3(q)

CaCO3i) — CaOy + €Oz

Which of the following are examples of neutralization?

a) H3PO4q) + 3NaOH@q — NasPOsqq) +

b) C6H12(|) + 802(9) —> 5COz(9) +

c) 2A|BP3(aq) + 3C|2(9) - 2Alcl3(0q)

d) H2SO4(q) + Sr(OH)2@q) — SrSOa)

e) Fe(NO3)zwg) + MgSwq) — FesSz

3H20¢)

6H20()
+ 2H20(|)

+  2H20()

MQ(NOS)Z(aq)

In your own words, give a definition of neutralization. Begin with "Neutralization is a chemical reaction in

which..."
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