e

www.inthinking.co.uk

SL & HL Answers to Hess’s Law questions

1. AH®

2C(s) + 3Hz(g) — C;Helg
\

2x-394 3x-286 -1560
2C0;(g) + 3H20(l)
2.i. AH®
4C(s) + 5H2(g) —  C4Hiolg)
4x-394 5x-286 -2877
4C0,(g) + 5H,0(l)
ii. AKP
8C(s) + 9Hx(g) —  CsHus(l)
8x-394 9x-286 -5470

8C0,(g) + 9H,0(l)

(a) 2C(s) + 3Ha(g) — CaHe(g)

(b) By Hess’s Law
(2 x-394) + (3 x-286) = AH| + (-1560)
AHof(Csz) =—86 k) mol?

By Hess’s Law
(4 x-394) + (5 x-286) = AH° + (-2877)
AHC ¢(C4H10) =— 129 kJ mol?

By Hess’s Law
(8 x-394) + (9 x -286) = AH| + (-5470)
AH°¢(CgH18) = — 256 kJ mol™

AH®
3.i. (I) HaS(g) + 202(g) — Ha2S04(1) AH® = — 236 k! ii. (H2S504() ——> SOsle) } H:0(g)
+44.0
(1) HaS(g) + 202(g) — SO3(g) + H20(l) AH®=-207 kI - 236 SOs(g) + H,0(I)
() H,0(l) — H,0(g) AH° =+ 44.0 k) 207
H,S(g) + 20s(g)

Subtract (I) from (ll) to give 0 =SO3(g) + H.0(l) - HoSO4(l) AH] =—207 — (— 236) =+ 29.0 kJ
Then add (lll) and rearrange H,SO4(l) > SOs(g) + H.O(g) AH|=+29.0+44.0=+73.0kl

4, AW

Fe,0;(s) + 2Al(s) — Al,O,(s) + 2Fe(s)

- 825.5\ / 1676
/

2Al(s) + 2Fe(s) + 1% O,(g)

By Hess’s Law
AH° = —1676 — (— 825.5) =— 851 kI
Amount of aluminium = 20.0 / 26.92 = 0.743 mol

2 mol of Al produce 1 mol of Al,03
20 g of Al produce 0.743/2 mol of Al,O3
Heat evolved by 20 g of Al =0.743/2 x 851 =316 kJ
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