No Brain Too Small ® AS 92021 3§ CB 1.2 Demonstrate understanding of chemical reactions in context

COMBUSTION

Comlpld'e combugtion

ComP{chc combustion ocewrs when there i€ a F!cnﬁfvl gvPF!v] of omygen and Frodvocg carbon dioxide and water.
ln a Bunsen burner, complete combustion is characterised by a blue, non-luminous flame.
An cxamp!c word c@/aﬁon for oomp!d’e combustion 1§: Carbon oompovnol + omgen — carbon dioxide + water

es. Methane + oxygen - carbon dioxide + water
CHi (5) + 20, (5) S COu () + 2H:0 () ¥

Ethanol is vsed ag a fvel in some 03”"{’;”5 ¢toves, bvrning with an almost invisible flame.
E-thanol + orygen > carbon dioxide + water

The nbalanced chemical cqya’h’on is:
CHsOH + O, — CO, + H,O
The 2 carbons in ethanol will form 20,
The & hv]alrogcné in ethanol will form 3H,0
The vnbalanced chemical c@/aﬁon s CHtsOH + O; — 2C0; + 3,0
There are now 7 orgens in fotal on the products gide AND 1 omgen on the reactants cide from the
CoHtsOH. This means that an additional 30; are m@/imol on the reactant side to balance the C@/aﬁon.
The balanced chemical c@/aﬁon iS:

CHs0H + 30, — 2C0, + 3H,0
#HoH 0=—=0 o=—c=—0 H—O0—H
H—Clz—|C—O—+4 O0=—0 O=—(C=—0 H—0—H
411 +|4 O0=0 H—0—H

Incomplete combustion

ln comparion, incomplete combustion:

* Occurs when there i a limited Supply of orgen.

o Always forms water ag a product (from the hqalrogcn present in the carbon compound).
o Foduces carbon dioxide and/or carbon monoxide and/or carbon (in \/aw}ing, propor-tions).

ln a Bunsen burner, incomplete combustion of methane produces a yellow flame.

lncompld’c combustion tends to Plaw mside a car cnginc and mgide fav!h? 52 aPP!ianwg dve
to a [imited amount of omygen Frcgcm?
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An example word C@/a'h'on for incomplete combustion fo form carbon monoxide 1¢:

Carbon compound + (limited) omgen — carbon monoride + water

e. Fropane + oxmgen — carbon monoxide + water
& p B

CAtte (5) + 310, (5) — 3CO (5) + 4,0 (I)

A¢ carbon monoxide 1§ colovrless and odovrless it will be vnnoticed which makes it @)(hf@n/l@!b] olangprovg. Cavbon
monoxide binds irveversibly o hacrwog[obin in the blood, limiﬁng the capacity of haanoglobin in ved blood cell to
bind and +Van§{>or+ omgen. Thi¢ can be fatal fo individualg.

With a very reduced supply of ongen, carbon will be produced in the form of oot
Carbon compound + (limited) omgen — carbon + water
ez Fropane + orgen — carbon + water
Cste () + 20, (5) — 3C (5) + 40 (1)
A sooty, yellow flame occurs when incomplete combustion ig h(cing_ place.  Compounds with a highcr carbon

content tend to vnolcrgg incompld’e combustion and {)rodvoo more Soot.

NOTE: There i¢ no way for you fo know how much CO; or CO or C i formed, as there i< o unique equation
for incomplete combustion.
Another Foggib{c cf(/vaﬁon for inoomFlc'fc combustion migw be: Cstte + 30, — 20 + C + 4H,0




