2. This question is about diiodine pentoxide
(@) 1205+5C0O ? I,+5CO; (1)

(b) Amount of S;05* = 8.00 cm® x 0.100 mol dm™ = 8.00 x 10 mol
®Amount of |, = 4.00 x 10™* mol
®Amount of CO = 2.00 x 10 mol
®Volume of CO =2.00 x 10 mol x 24 dm* mol™" = 48 cm?®
®Percentage by volume of CO = 48 cm*/150 cm® x 100% = 32% (2)

(c) Molar mass of 1,05=(2%126.90 g mol™")+(5x16.00 g mol™") = 333.80 g mol ™.
To form 1 mol of 1,05, mass of anhydride required
=333.80 g/ (1-0.01766) = 339.80 g.
The mass loss of (339.80 - 333.80 = 6.00) g is equivalent to 1/3 of a mole of
water, so 3 moles of 1,05 must be produced for each mole of water eliminated,
making the equation HolgO16 ? 3 1,05 + H,O
The empirical formula of the parent acid is therefore HI3Os.
(It is actually HIO3.1,05.) The equation for the dehydration is:
2 HI;0g ? 3 1,05+ H,O (2)

(d) Parent acid: HIOs.
Equation for formation is: 1,05 + H,O ? 2 HIO3

Oxidation state of iodine in [,0s: +5 (2)
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Accept chemically sensible alternatives. (2)

(Flo+5Cl,+6 HO07? 2HIO; +10 HCI

(Appreciation that chlorine is oxidising iodine up to its +V oxidation state, and itself
being reduced to chloride reveals the I,:Cl, stoichiometry. The other numbers follow
straightforwardly.) (1)
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