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Jurestion 1
Thiy guestion coarvies 33% of the marks for thiz
assignment, and resis Objectives -5 of Block 1,

Any thermodynamic data you need 1o answer this
gquestion should be taken from the 5342 Dara Book,

Suppose that you wanted o prodecse vinyl chloride
{chloreethene, CH,=CHCH from methans (CHy) and
chloroform {trichloromethane, CHCL) by way of the
following pas-phase reaction:

CH,(g) + CHClyg) = CH,=CHCl(g) + 2ZHCliz) (1)

(a) (42 marks) () Using the apalysis developed in
Bection 5 of Block 1, denve an expression for Lhe
equilibrum constant, &, for reaction 1 in terms of the
eoquilibriom yield of vinyl chloride, v, and the tofal
PressuTe, P T ou should assume that the resctants ane
mixed initially in stoichiomenc proporiions. feclude the
rtermedinte stepy dn your derivarion, and state any

| further assumptions that you make.

() S, BIViRg  FOME RO, the  maximum

|"
',fG'l lﬁi"r equilibrivm vield of vinyl chlonde that i theoretically

(=

prossibibe.

'.;-L-h._m ‘-"—""fh} (7 marks)  Assuming an overall pressore of one bar,

——

cletermane the wmperature ab which the equilibriom yeld
of vinyl chloride From neaction | owall be 33% (that gz,

fea-" '"'“"“» = (L33} State, cnd comment o, any assumplions or

approximations thid you make,

{c) (¥ marks) A possible competing reaction leads
the formation of |, l-dichborosthane (CHCLOCHL), as
follows:

CH,ig)+ CHChig) = CHCLCH;ig) + HClHz)  (2)

Construct a Jeaned- drawn graph showing plots of In £
agminst T for reactions | and 2 in the 1emperaure
range 3001 000 K. Include in your answer a table of
wour calculated values,

{d) (8 marks)  Soppose oow that reaction | takes place
ungcceplably slowly ol the lemperatore cabolated i par
(). With reference o vour plots from pant (c), and other
relevant information, what do you conclude abour the
reaction conditions that wouold be likely 1o maximize the
actial vield of the desired prodect (vinyl chiorade),
while keeping the wnwanted byproduct {1, 1-dichloro-
ciane) 10 a miniroum? Suppon your cofearly siaved
conclusions by discussing the infleence an the yicld of
hoth thermodyramic and kinetic factors, (Abour 200
Wiy
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Churesion 2
Thiz question corries 235%  of the marks for ihis

assiprent, and tests Obfectives |, 2 3, 5 0=% 12 and
13 of Block 2.

Mote that you may find the Kiverics Toolkir from 5203
The Molecwlar World (included in the first mailing)
helpful when tackling s question.

The oxidation of an anfimony(ll} cemplex won by the
peroxydisulfme ion, S:04% , under cenain conditions in

aquenus solution can be represented by the following

time-independent stokchiometry:
ShMaq) + S20. (ag) = Sb¥(agq) + 2507 (ag)  (3)

{al (4 marks) Define the ierm ‘reaction vanable®, x
Use the reaction varable to show bow moniloring the
Torrmation of the sulfaie oo, S04, in reaction 3 woukd
allow kinetic reaction profiles for the reactants. ShY and
Sl b be determined.

(b) (76 marks)  In practice, veaction 3 can be followed
hy monitoring the disappearance of Sh" as a function of
timee, The resuliz of an experiment caried out at 308K
arc given in Table 1; the anitial concentration of perisy-
disulfate ion was [S404% [y = 100 = 1072 mol dmr™,

Table 1 Valoes of the concentrtion of the amamony (10
complex fen, [ShY) & & (unction of Goee for reoction 3 al
3R K.

limiz

time |Z";-:|:-":r

5 107 mol gm

7 2 o
i) s Y ¥
I 200 | 44 | S5
I 500 (B e
2 M) .74
1000 (.46 o
LA 0.25 :{_' )]'f 3‘

Suppest § plavsible rale cquation for reaction 3. Then
use the information provided o determing the partial
order of resction with respect 10 ShY. Indicate clearty
your peasons for choosing the methed of data asalysis
thit you wse, include your reasoning and calculstions,
wmd sheer 2l |||._:-|,.'|_'$‘au|_'|- data in abular form.
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