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Problem 1 20 marks

A journey into epoxy resins
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Problem 2 19 marks

An edible compound and a colouring agent
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2.6 | Methanol, boric acid, butyl ammonium borate
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Problem 3 31 marks

Chemical Oxygen Generation and Oxygen safety

3.1

3.2

3.3

3.4

3.5

3.6

3.7

2NaClOs —  2NaCl + 30:1

BaO, + Cl, —  BaCl, + 0,1
A B C
or
BaO, + 20CI — BaCl, + 20,1
A B C
D - KO3 E - KOH F - K:CO3
X=2 y=3

1 mol of peroxide produces 0.5 moles of oxygen

Molar mass of G = 60.1 g mol*

G : Urea; H: Copper sulphate
CO(NH2)2 — NHz + HCNO
Cu?" + 4NH3 — [Cu(NHs3)4]*

Amount of ethanol vapour in whole room = 255.5 g

Temperature rise = 28.1 K

March 21, 2022




10QC 2021-2022-Part 11 INChO Solutions

3.8 Average mole fraction of ethanol in the air space = 0.043
Decrease in oxygen mole fraction = 0.009
Thus, average mole fraction of oxygen = 0.201

3.9 | i) Moles of ethanol in 1.5 m? of air space = 2.64 mol

Mass of air undergoing combustion = 1884 g

C2Hs50H + 302 — 2CO2 + 3H0

Increase in moles of gases during combustion = 1 mol per mol of ethanol.
Increase in temperature before expansion = 1902 K

Final temperature after expansion = 1394 °C

i) Oxygen initially = 12.3 moles
Oxygen consumed = 7.92 moles
Average mole fraction of oxygen left = 4.38/64.14 = 6.82 %
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Problem 4 19 marks
Polyoxometallates
41 i) " 42 i)
iv) X i)
iv)
43 | 7[Mo0sJ> + 8H* = [M0702]% + 4H;0
4.4 i)x=13 i)y =40
44 |iii))  On= 12 Op= 12 Op=4

45 | PO + 12[M004]* + 27H" — H3[P(Mo03O10)s] + 12H.0

46 i) [ a7 i) [
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48 | Si(OH)4 + 12M004*~ + 20H" — [Si(M012040)]* + 12H20
R
49 | SiO2 + 4HF — SiFs + H20
Si0; + 6HF —> Ha[SiFe] + 2H20
410 H3BOs + 4HF — HBF4 + 3H,0
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