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52 The colour of tanstion metal complexes depends on several factors.
(2) Suggest why the colour of [(Cr{H;O)f* s diferent from the colour of [Fe(H,0)*"
(b) Suggest why the colour of [FelH.O)* s different from the colour of [Fe(H;O)*
(€) Suggest why the colour of [Fe{NH;) s differet from the colour of [Fe(H;O)*

53 Explainwhy Fe(ag) s coloured and can behave as a reducing agent, whereas Zn’"{ag) s not coloured
and doss not behave as a reducing agent.

54 The absorption spectrum of[T(H,O)JF is shown below. Use the colaur wheel to suggest a colour for
the complex

absorbance

40 450 S0 S0 0 &0 700 780
wavelength/nm

Emeralds are green due to
trace amounts of chramium.

S5 (a) Draw a disgram ta show haw the elecrons ae amanged n F* when s presentin the
[FHOMF fon
(B) Predictwhether the spitin ofthe d orbtals n [Fe{CNJ would be les than or greater than the
splitting in [Fe{H;0)eF".
56 (a) Explainwhy [Fe(H,0)P" and [C{H,0},P* have diferen colours.
(B) Bxplainwhy [Fe(H;0LJ* and [Fe(HO)P* have different colours
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34 Statethe electran configuration of the following metal fons by iling in the boxes below. Use armows to
represent the electran spin.
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Physical properties
The transition elements are all metals with the following general physical properties:

 high clectrical and thermal conductivity
« high melting point

« malleable —they are casily beaten into shape

 high tensile strength —they can hold large loads without breaking
« ductile ~they can be casily drawn into wires

iron, cobalt, and nickel are ferromagnetic.

‘These propertics can be explained in terms of the strong metallic bonding found in the
elements. As the 3d electrons and 4s electrons are close in energy, they are all involved
inbonding, and form part of the delocalized sca of electrons which holds the metal
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« The maximum oxidation state of the elements increases in steps of +1 and reaches g
amaximum at manganese. These states correspond to the use of both the 45 and 3
electrons in bonding. Thereafter, the maximum oxidation state decreases in steps Figure 313 The high charge A Buscar -
1 density of the transition metal be assbee AAB %
of 1. ions M pulls the weaky held + AaBhCc = 8, Reemplazar
« Oxidation states above +3 generally show covalent character. Ions of higher charge outer electrons of the X- ion. o1 Titulo 2 Thulo < CAMBIA ) eccionar -
have such a large charge density that they polarize negative ions and increase the “Ths polarization of negative - o
covalent ch : fons increases the covaent il d un
covalent character of the compound (see Figure 3.13). ~
character of the compounds i
« Compounds with higher oxidation states tend to be oxidizing agents. The use of of the transition metal ions : =
potassium dichromate(VI) (K,Cr,0), for example, in the oxidation of alcoholsis with oxiation number greater 8
discussed in Chapter 10. than +3.
(Cises NATURE OF SCIENCE
35 el the properyproperes wicaecharctrtic f andlement o n e d bl o e P L
investigation of patterns
A allthe compounds of the element are ionic R e
B tedemen it arity oot st and s s compncs e
the lement has  low meing poin: patterns of behaviou, bt
D the element s good conductor of heat and electriiy i e
36 Identiy the cvidation number which s the most common amang the first-row transiton elements and copper snow.
A A B 2 C D signficant discrepancies.
37 An clement has the electronic canfiguraion 1572512p¢3523p3ds%, Which cwdation statfs)would Scientific knowiedge is
{his clement show? provisional and continues
o evalve: scandium is
A 2adiday B 2adsSony € sandsSonly D +2,43,+4,and5 3
v i J i sometimes classed as a
38 (a) State the fll electron configuration ofzinc (Zr). ey e
b) Statathe fulleectron configurtion of 2 o o
<) Explainwhy zinc s not lassed as 2 ransiton metal. oy of the
odation state, but his
39 Statethe axicton satesshown by calcium and chromium, nd exphin the diference i theirbehaviour. is now considered to be:
incorrect
13
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42 The colour and formulas of same coardination compounds of hydrated forms of chramiumyll)
chiorde are lsted in this table.
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B Whtar th chreson ach of e ol on £
st emdaminasrscene
s amounding a
magnesium ion (Mg, green o
sphere). The atoms (tubes) | |
ofthe molecule are colour- B+ | 240 | 34+
coded: carbon (ight biue),
nitrogen (dark blug), hydrogen 2+ | 3+ =
white) and cwygen (red).
EDTA is used to preserve 3 | 24 | + ||
ONA Rorbonici s
S;mp‘:zw e ) e e T el
magnesium ions that aid the A anegative charge
e e 0 e
o AN € et o pording i f o
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poisoring (chelation therapy). 44 Elements with atomic number 21 to 30 are S, Ty V., Cr. Mn, Fe, Co, Ni, Cu, and Zn
(a) Identiy which ofthe d-block elements s not considered to be a ransiion metal
e et et P et
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W b
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§ Assuming the transition (W) [Fe(CNJf
A
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45 Sudy the stucture of heme shawn n the picture on page 127. Y
(a) What s the o steof the centl o on? Bbe: assbce AaB - A
(b) What s the geometry o the itrogen atoms around the centalron ian? . . oy | BeReemplzat
(©) Explinwhy the complecs ideal suited to carry oxygen around the bady ot Thuoz  Tiwle Getlos » | % Seleccionar -
46 Name the catayst in each of thefollowing processes: Estilos 5| Edicion
(a) The hydrogenation ofvegetable il o form margarine: 5
Vitamin By, Te centra RI-CH-CH-R? + Hy — R1-Chy-CH-R2 — =
Co¥(purple) is coordinated to (b) The manufacture o sulfric acd in the Contact process.
five nitrogen atoms (blug) () TormEr e e e e e S TS
47 (a) Distingush between homageneous cataysis and heterogeneous catasis
(b) Explain why the transiton metas make effective heterogenous catayts.
(©) Explainwhy heterogenzous cataysts are generally used n industral processes.
P —) Thel magnetic properties of the transition metals and L
Gerives from the mineral their compounds
magneti, which has been . N . H
T Every spinning electron in an atom or molecule can behave asa tiny magnet.
because of its magnetic Electrons with opposite spins behave like minute bar magnets with opposing
properties. The origins of orientation and so have no net magnetic effect. Most substances have paired electrons
B I that pair up and so are non-magnetic. Some transition metals and their compounds
derive from iroris magnetic andso: " § § §
e are unusual in having some electrons that remain unpaired, which when aligned lead
to magnetic properties.
Substances can be distinguished by their response to
externally applied magnetic fields
Materials are classified as diamagnetic, paramagnetic, or ferromagnetic based on their g
behaviour when placed in an external magnetic field. *
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of siver atoms dbided nto two as it travelled through an electromagnetic isld. Atoms with the
unpalred electron spinning T moved In the oppositzdirection o those atoms with electrons
spinning J.

Theaction at a distance of nvisible magnetic forces mystified ekl thinkers, who drew parallels
between magnetism and other areas of human experiences ~ sich as infection and love.
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Magnetism was used
in navigation by the
Chinese long before itwas
explained scientificall
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Remnants of this confusion are reflected in our language:the French word for ‘magnet is P e =
imant Language alows Knowldge o be passed ot cthers and to be accumulted over CrIet &
e for future generations. T s how knowledge s STared, but outcate ideas and thcries Materls were o 3
can be communicated in the same way. How does the vocabulary we use help and hinder the P 'y lorg
before there was an
pursuit of knowledge?
understanding of why they
possesed ther propertes
Intodaysworkd he
Exercises reverse is often the.
case, with scientific
48 Which o the follwing slements woud be xpecte t beparamagnetc?
K 3 i pected to be paramagnet understanding leading |
A c w2 C He o e
49 Which o the clements s the st paramagnetic? Gevelopmerts,which
A s 8T cv oo in tum cve utner
50 Explainwhy chromium s the most paramagnetic element in the frst transiion seres and why zinc s developmentsin scientfic
diamagnetic. ideas.
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