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» Stearic acid, gHz60, is a fatty acid common in animal fats and vedetalls and is a5r S

a valuable energy source for mammals. The netiogafor its metabolism in
humans is:
C]_gngOz(S) + 26Q(g) - 18CQ(g) + 18"&0(')

CalculateAH® for this reaction given the following heats ofrfation.

Compound @eH3602(S) CQO(0) HO(1)
AH° 1 kI mot? -948 393 -285

Using AnnH® = ZmA¢H °(products) - £nA¢H°(reactants), the enthalpy of the
combustion of the reaction with excess £s:

AH?® = (18A{H°(CO2(g) + 18\H°(H20(l)) - (AfH°(C18H3602(S))
= [(18 x -393 + 18 x -285) — (-948) mol™* = =11300 kJ mot*
As O,(g) is an element in its standard state, it&;H° is zero.

AH° =-11300 kJ mot*

If the combustion of stearic acid is carried ouain water is produced as a vapour.
Calculate thé\H° for the combustion of stearic acid in air giveatth

H,O() - H,O(q) AH° = +44 kJ mol*

The reaction now needs vapourisation of 184D(I) which requires input of (18 x
44) kJ mol™. The combustion enthalpy is reduced to:

AH® = (-11300 kJ mot') + (18 x 44 kJ mot') = =10500 kJ mot*

AH° =-10500 kJ mot*

Will ASbe different for the two oxidation reactions?sdf how will it differ and
why?

AS will be greater for the air-oxidation as the prodiwct H,O(g) has a much
greater entropy than the product HO(l) - gases are much more disordered than
liquids.

—

Calculate the mass of carbon dioxide produced bytmplete oxidation of 1.00 g g
stearic acid.

The molar mass of stearic acid, GH3505, is:

molar mass = (18 x 12.01 (C) + 36 x 1.008 (H) %2.6.00 (H)) g mot*
=284.47 g mdl
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The number of moles in 1.00 g is therefore:

number of moles = mass / molar mass
=(1.00 g) / (284.47 g md)l = 0.00353 mol

The chemical equation shows that 18 mol of C{y) are produced from every 1

mol of C1gH3602(S). The number of moles of CQg) produced is therefore (18 x
0.00353 mol) = 0.06328 mol.

The molar mass of CQis (12.01 (C) + 2 x 16.00 (O)) g mbE 44.01 g mof. The
mass of CQ produced is therefore:

mass of CQ = number of moles x molar mass
= (0.06328 mol) x (44.01 g rff()I: 2.78¢

Answer:2.78 g




