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CHAPTER 19

4> 2 Areacton in which heat energy is given out o the
sumoundings.
Correcty balanced equations for any two
exathermic reactions .g. any combuston reactons
(metals, hydrogen, hydrocarbons, etc, in oxygen),
neutralisation reactions involing orides or hydroxides
and acids, magnesium and acids. For example, 2H2(g)
+02(g) — 2H20() or NaOH(aa) + HCHa) ~ NaClaa)
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@ Energy is needed to break the bonds in heptane and in
xygen. Energy is released when new bonds are made
10 produce the carbon dioxide and water. More energy
is eloased when the now bonds are made than was.
used to break the old ones.

‘a Areaction in which heat energy is absorbed from the
sumoundings.
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progress of e eacton

a cthermic b exthermic ¢ endotheric:
d exothermic o endothermic 1 exotheric:
The cans have two chambers. The outer one contans
the beverages or ood 1o be heated. The inner chamber
contains caicium oxide and water. The caicium cxide.
and water are kept separate by a seal. Pushing a button
onthe botom of the can breaks the seal and allows the
calcium oxide and water to come into contact. You get
the reacton below which s exothermic,

Ca0fs) + H00) — CalOH5)

2 Bonds broken: 4 x C-H = 4 x (+413)
1 Br-Br -
otal

Bonds made: 3xC-H =3x (-413) =
TxC-Br
TxH-Br -
total
Overallchange = +1845 - 1895 = ~50kJ (exothermic)
b Bonds broken: 1 x H-H = +436k)
1 Cl-Cl= +243k)
tolal = 4679K)
Bonds made: 2 x H-Cl =2 (-432) = ~864 ki
Overallchange = +679 - 864 = - 185K (exothermic)

© Bonds broken: 2 x H-H =2 x (+436) = +872k)
1x0=0 = +498k)
tolal = +1370kJ

Bonds made: 4 x O-H = 4 x (-464) = ~1856KkJ
Overallchange = +1370 - 1856 = ~486kJ (exothermic)

@ Bonds broken: 1x N=N 944k
3xH-H=3x (1436)
total

Bonds made: 6 xN-H =6 x (-388) = -2328K)
Overall change = +2252 - 2328 = 76kl (exothermic)

2 Hor first two results weron't ralabie. There was too

much difference batween them.

b Any twofrom: Wear  ab coat; avod fouching the hot

copper can; ti long hai back.

 Heat energy change = Q = mcaT

Mass of water being heated
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 is the specific heat capacity of the water (it is the
water that is being heatec)

C=418UGMC
Temperature change of water = AT = 56.0 - 19.0 =
360°C

Heat evolved = Q = mcAT = 100 x 418 x 36.0.

15,0k t0.3 significant figures.
d Mass of hexane bumt = 35.62 - 35.239 = 0399

“The combustion reaction s exothermic, therefore heat
energy released per gram = -38.6klg

o Number of moles of hexane, GyH, bumt
mass (m)

Themolar enthalpy change of combuston of hexane (34)
__ heatenergy change @)

umiber of moles of thanol bumed ()

15,048

a8 - sm0malto
3 signifcant igures

The combustion reactionis excthermic, herefore
84 = -3320ky/mol

1 Any two from: Misreading one of the weighings of
the spirt bumer so that i looked as i ess hexane
had been burnt than was really the case; misreacing
the thermometer to give a final tmperature hgher
than it should have boen: adding less than 100cr®
of water o th flask, 50 tht the temperature wert up
more than it should because the heat was going into @
smalor volume of water.

9 Any two from: Hoat oss 1o the suroundings; heat
isostto warm up the copper calorimeter or the
thermometer; incomplets combustion of the fue.

75 a Heat energy chan mesT

Mass of solution being hoated = m = 50g, the mass of
the lthium chiorideis reatively smalland tis ignored
in the calcuiation.

s the specifc heat capacity of the diuted solution of
Iithium chiorde, which we assume to be the samo as.
the hea capacty of water ¢ = 4.18./9/°C

meAT= 50418 x 1650«
45K 103 signfcant figures
b Number of males ofithum choride disolved =
mass (m) 515
elative formula mass (M~ 425 141 ™!
' The enthalpy change of solution
heat energy change (Q)

‘umber ofmolesofihium chionde disoed ()

345

345 28 5kamol o sgnfcantfoures

“The dissolving ofithium chiorids s exothermic,
thersfore AH = -28.5kJ/mol
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8> & The number of moles of NaOH()

d Any two from: Hea loss 1o the surroundings; heat
o5t 1o warm up the olton cotaner o he
nomomater,incompiate ransorof the s o he
Weighing boat nt he watr: som sa crysal does
ot dissove competly nwater.

x volur =t x 200
conantsion@ xvolara 050 x 223
' Moot g ut by i eacton + 0« T = 200
TS S~ St st s
Vs ws s o csty o actin s
i st and o o ot cpucy o
i e b 4k pacy ol i
& Tho anihay charge of nimiaton
heat energy change (Q)
e ks o NaOH oG )
585 _ soumotto 3 snicant es
o etssonecton’s e, o 1
i

=0.10mol

a0k Hi50x
g ™
NaS0,+ 240

progressof e eacton

@ s double the amount of reactants react, the amount
of heat energy released from the reaction doubes.
The same amount of solution gets heated up 5o the
temperature rise shouid doubl









