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canmot coour fom thelower energy set tothe
50 Chvormium has the slctron corfiurtion M ek et il
Aacide; thas six unpaired hctons, Whch’s oty 7ot ot eobtred ok
the maimum e forth seis. Zn has the
s confgurtion with e sepoied chetone, e notin s ighest oo stte and so can
be oxidized by removal of d electron; Zr# nits
51 Ina complex the d subrlevel splts o two highest axidation state and so can't be osidized
energy lvels cue fothe presenoe o he B9ands () ac cartsact ot rectoin st
lone par oflctrons. The energy diference
Eetveon the o ot of d bl cegende. 54 =525 o The colour absorbed i ree;the
‘on the oxidation state of the central metal, the- colour transmitted is red.
umber of gands anc the ity of the fgan. .
Elction ranshons betweend orbiake et 55 @ W {44
from the absorpticn of energy from the visble. (b) The spitting would be greaterfor [Fe(CN -
tegion ofthesectromagneticspectrm. The -
wavelength (colour) of light absorbed depends: 56 () [FetH .0\ is yellow and [CriH,0)
onthe sze of the splting between the two sets s green; the colours they show are
bt complemertary to the coburs ofght they
‘absorb; colour is caused by transitions
A the o complaces bt contan a cobiton betean th to et of d rbils n the
inthe +2 it satethe cifference i cobour complo the cifeert metss i the
is e o the dentity ofthe igands (H,0 vs Ch) comploces cause the il t spit
and the coordination number (8 in [ColH,0)J** differently as they have different nuclear
and 411 CoCLJF), which changes fom HLG to charges and this esuts nciferent
o walengths (cobur) of gt being
52 (a) dference in nuclear charge of metal o) sbsorbed
(b) difference in oxidation nurmber (b) The oxidation state of the central ion is
©) diffrence i igand diferent inthe two complexes and this
ffctsthe size ofthe o spiting
53 e has corfiguation S and Zn- s

A, Colour intransfion metal complexes
is e o the spliting of the df subshelnto two.
etz of d orbital with cfferent energy levels;

e to the diferent number of ekctrons
presentin d orbitas. Fe?* has the electron
configuration [AAcF and Fe has the

electron configuration AJ3CF.

de seleccion Sk

€ Mira Game of Thron.

Q@ ©

= :

Tamafio

(3 Olimpisd

°





image3.png
55 Pearson Topic 3 and 13.pdf (PROTEGIDO) - Adobe Reader -

g

A 5| Chapter3_Answerspdf - Adobe Reader

Archivo_Edicion

Ver

Ventana

Ayuda

Avie |

SR Bk

5% |-

]

4%

@ N
() ProrPd

® V0,

(a) Homogeneous cataysts are inthe
‘same state of matter as the reactants;
heterogeneous catalysts are in a diferent
state from the reactants.

They provide a suface for the reactart
molecules to come together with the correct
orintation.

(e) They can be easiy removed by fitration from
the reaction mixture and re-used.

D 4D

Chromium has the electron corfiguration
A4S, ithas six unpired ekectrons, which s
the maudmum number forthe series. Zn has the

A3 configuration with no unpaired ekectrons.

Ina complex the d sub-level splts into two.
eneray levels due o the presence of the igand's
lone pair of electrons. The energy difirence.
between the two sets of d orbitas depends

on the oxiction state of the central meta, the.
number ofligands and the ideriiy of the ligand,
Electron transitons between d orbitals result
from the absorpticn of enerqy from the visble
egion of the electromagnetic spectrum. The
wavelength (colour) o iht absorbed depends.
onthe size of the spliting between the two sets
of d orbitas.

As the two complexes both contain a cobalton
inthe +2 oxidation state the diference n colour

5

Herramientas

the absorption of visile liht resuls in electrons.
being excited from the lower energy set to the.
higher energy set and the colour obsenved is
complermetary to the cobour wavelength of
liht absorbed. Light can only be absorbed i
the d orbitals are partially fled and the higher
energy set has an emply o partialy fled orbital
that can accept an electron from the lower
eneray set. Fe has partialy filct d orbitals and!
<0 electronic trarsitions can cccur fom the
lower energy st to the higher eneray setwith
the absorption of visile liht and it appears
oloured in soluion. In Zré allofthe d ortitals
are fully occupied so an electroric tanstion
cannot oceur from thelwwer energy set to the
higher eneray set so it s unsble to absorb visible:
light and Zr#* is not coloured n solution.

Fe notin s highest cxication state and so can
e cxlzed by removal of d electron; e s,
highest cxidation state and so can't be oridzed
(and so can'tact as reducing agent)

4,,,= 625 nm. The colour absorbed i green; the
calourtransrmited i red,

LR R I I
(b) The splitting would be greater for [Fe(CN)J<-
(@) [FelHO) > isyellow and [CH.0 >
is green; the coloursthey show are
complementary to the colours of light they
‘absorb; colour is caused by transitions
between the o sets ofd crbital nthe.
complex; the different metals in the two.
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