Q68 I &y |OH||C17] 2 ks [Fe'], what i% the value of
B in the reduced rate equation 6,87 Seleet your answer
(o the key for OG0T o Ot

6% I L JOH O] 22 ks Fe"], what is the value of
& in the reduced rate equation 6.87 Select vour answer
from the key for (6.7 to 6.9,

6,010 With reference o the proposed mechamizm,
select three correet statements from the key.

KEY tor (M

A The theoretical rte equation for Fe'' provides the
mst siraightforward route 4o the chemical e
eqpuption predicted by the mechanizm,

B The cate of change of conceniration of FeBl is given
by the folbowing expression:

1. i
dife | _ ky [Fe!l [[Fe™ |

L The rate of change of concentration of Cl- aniging
from the back reaction of the first step (equation
61 alone, & given by the following expression:

Sk [Fe™ [OH- [C- ]

D Applying the steady-state approximation leads to the
following expression for the concentration of the
imtermdiate, Fel™:

ke L HOC
k_[OH-[CI" | = ky [ Fe®]

E IfkafFef] ==& [OH ||1CI7], the reduced form of the
chemical rate equation (equation 6.8) predicts that
the averall order of reaction is tao.

F Ik |Fel] == & [OH|[C1], the mate constant &g in
the reduced Toem of the chemical rate cquation
{oquation 6.8 is given by kg = k.

G IEEJOH I ] 22 ka[Fe], the reduced form of the
chemical rale cquation (equation 6.8) predicts that
doubling the concentration of hydroside jons, OF-,
in the solution will kove no eflect on the overall rate
of Teaction.,

H IfE [OHJ[CI] => &[Fe"], then the first siep can
b comsidiered o be an established pressprlibriom,

||:;-|.l.|‘-."|.=

D611 The gas-phase reaction berween brommne, Brs,
and methane, THy, produces bromomethane, CH3Br,
and hydrogen bromds, HBr, as major products, The
reaciion can he congidered o have the following time-
independent stoichiometry:

Bralz) + CHy{g) = CH;Brz} + HBr{z) (6.5

In simplified form, a possible mechanism for this
reEacion is a chaim reaction, as follows:

Brs -5 9mr srep

Bre + CH; ——— HBr + CHy st 2
CHy+ Bry ——% CH,Br + Bre step 3
- —=—3 Bry steep 4

By applving the sicady-state approximation to bork
chum carriers, Br- and CHy-, it can be shown thar this

scheme feads o o chemical rate equaton of he
following fomm:

J = kg [CH, 9 Bra}# (6. 1)

With reference fo the proposed mechamism and the
chemical rate equation in cquation 610, sclect from the
key the o imcorrect stalements,

KEY flor Q6.1

A Step 1 in the proposed mechanism is an example of
an initiation reaction.

B Siep 3 in the proposed mechanism is an example of
§ pPreqEEalon reaction,

C According o the proposed mechanism, the raie of
change of concentration of CHs- 15 given by the
fallowring expression:

d[CH,;- -
LET'—' = ky[Br [CHy | = k;[CH,- ) Br; |

D' According to the proposed mechanism, the rate of
change of concentration of Br- s given by the
fol lovwing expression:

d| Br-|

E According to the proposed mechanizm, the
comentration of Brocan be expressed by

& .
[Br] = (r]lﬂ 21

4

FIn the chemical rote equation predicied by the
progsed mechanizm (equation 5. 10}, o= 1,

3 In the chemical rale equation predicied by the
proposed mechanism (equation &, 10%, =05,

PART I} ( Block 4)

Q612 Select from the key three statements that are
correct.

EEY [or Q6.2

A The experimental rate equation for &
homogensously catalvsed reaction slways has the
same form as the experimental rate equation for the
corresponding uncatalysed maction,

B In the hydroformylation of a terminal . alkene,
RCH=CH,. catalysed by the rhodium comphex
[ERH{CONL 5], changing the nabure of the ligand L
has o effect on the selectivity of the process for the
straighi-chain product ROCHCH,CHO.

O The prosess shown in Figure §,1a s an example of
an osdative addition.

[ The process shivwn in Figure 6.0 is an example of 2
reductive elimimation,

E I the hydrolysis of an aldehyde, RCHO,

RCHO(ag) + Ha0(1) = RCH{OH):(ag)
has an experimental rate equation of the following
form in o solution of pH = 2:

4 = kg [RCHOH*
ihiz suggesis that the reasction prococds via an acid-
catalysed pathway under these conditions;

F o One problem with homogensous catalvsis is the

difficulty of scparating the calalyst from the reaction
miRlEre,

=&, |Bry |- &, [Br-JCH, |+ &; | CH,- [ Bra | — &, [ Br- |



