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This year’s DSE Chemistry exam “one of the hardest ever” - but

students may have been lulled into false sense of security

Some candidates report that the paper seemed easy, but teachers and tutors were concerned
that simple carelessness would have lost many students marks
By Melanie Leung | April 14,2016

“... Beacon College tutor Wong Kwan-ho, who goes by K. C. Daniel, who sat the exam

himself, said this year’s Paper 1 (which consists of 36 multiple choice questions in section A

and 14 long questions in Section B) was one of the hardest he’s seen...”  ( Young Post &)
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(b)  Chlorine gas can be obtained by membrane cell through electrolysis of brine 2019 MOCK (b) A chloroalkaline chemical plant uses membrane electrolytic cells to produce hydrogen, chlorine and
sodium hydroxide
(i)  Give the overall chemical equation of the electrolysis of brine

(1 mark) (i) With the help of chemical equations, briefly describe how hydrogen, chlorine and sodium
hydroxide are produced in a membrane electrolytic cell.
(i)  With the help of an ionic equation. suggest a household product that can be manufactured by (4 marks)
using the products obtained from electrolysis of brine.
(2 marks) (i) Sodium hypochlorite (NaOCI) can be made from the products obtained in the membrane
electrolytic cell. Write a chemical equation for its formation.
(ii))  Based on the structure of a membrane cell. explain why pure sodium hydroxide solution can be (1 mark)
obtained after electrolysis of brine.
(1 mark) (ili) By using NaOCI, this chemical plant can produce hydrazine (H,NNH,), a propellant used in
space vehicles :
(iv)  Suggest an advantage of using a membrane cell over a flowing mercury cell process in
chloroalkali industry. NaOCl + 2NH; — H;NNH, + NaCl + H,0 Reaction (I)
(1 mark)

However, instead of using NaOCl, H,0, can also be used to produce hydrazine :
) An old method for producing chlorine gas was to heat brine together with sulphuric acid and

manganese(IV) oxide. The equation is shown as follow H;0,+2NH, — H,NNH, +2H,0 Reaction (T1)

By calculating the respective atom economy of Reaction (I) and Reaction (II), compare

2NaCl(aq) + 2H,SO4(aq) ~ MnOy(s) —+ Na;SOs(aq) ~ MnSOs(aq) ~ 2H,0(1) + Cly(g) which of them can be considered as greener.

tFprmula masses : NaOCI = 74.5, NH; = 17.0, H,0, = 34.0, H,NNH, = 32.0, NaCl = 58.5,
(1)  Calculate the atom economy of this old method to an\ll acture chlorine gas

H,0=18.0,
(Relative atomic masses: H=1.0. 0 = 16.0. Na=23.0. § = 32.1. C1 = 35| ,,Xlx\%b%ﬁl:l] ’ ) (2 marks)

(2)  Besides atom economy. explain why this old method is considered NOT Rreen. 20 1 9—DS E
(2 marks)
L) log [N;Os(2))s
log (rate) -4 -3 %) -1
T=70IR | TETHK T F=78K | TE703K L ) N n
0 02 04 06 08 Al 1,2 log [CHCHO(®)] | | |
¥ § ¥ ¥ ¥ f T e
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