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Worksheet #2 - Transition Metals

| Electronic Structure (areview?)

1. Trangition Metals often have more than one possible chargeontheir ions. Usudly the+2 formisthe
most stable. Explainwhy.

2. Iron hastwo possible oxidation states (+2 and +3). Usethe orbital diagramsbelow to show the
electronic structure of theiron atom and Fe** and Fe** ions. Explainwhy the 3+ ionismore stablethan
the2+ion.

4s 3d 4p
Fe =[Ar]

4s 3d 4ap
Fer = [Ar]

4s 3d 4p

Fe* = [Ar]




[1. Nomenclature

Providethemissng nameor formulafor thefollowing compounds.

1. trig(ethylenediamine)iron(l11) chloride

2.[Co(NH,).CI]Cl,

3.[Pt(NH,),F,][FeCl ],

4. diamminedibromochromium(V I) aquapentafluoroa uminate

[11. lsomerism

1.Givean exampleof each typeof isomerism. Provide structural drawingstoillustrate the concept.

a Coordinationisomerism

b. Linkageisomerism



c. Geometric or cis-transisomerism

d. optical isomerism (show both enantiomersfor achiral compound)

2. Determinethetype(s) of stereoi somerism present in each complex. Draw structuresto verify your
determination. (Hint: you may need to make a 3-dimensional model for problemb.)

a. [Pt(NH,),Br,] (square planar)

b. [Cr(en),]**



IV. Bonding and Structure

1. Using orbital diagrams, determinetheorbital hybridization and the shape of thefollowing complexes.

a). [AuCl]
6s 5d 6p
Au =[Xe] 40
b. Ag(NH,),"
5s 4ad 5p
Ag =[Kr]
c.Zn(OH),*
4s 3d 4ap
Zn =[Ar]
d. Fe(CN) *
4s 3d 4ap

Fe =[Ar]




2. Usecrydta field theory to create diagrams showing the appropriate orbital occupancy for theelec-
tronsonthemeta ioninthefollowing complexes. Indicatewhether your diagram representsiow field or
highfield splitting. (p.991-997)

a).[AuCl ]

b. Ag(NH,),*

C.Zn(OH),>

d. Fe(CN)*



2. Usecrydta field theory to create diagrams showing the appropriate orbital occupancy for theelec-
tronsonthemeta ioninthefollowing complexes. Indicatewhether your diagram representsiow field or
highfield splitting. (p.991-997)
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V. Summarizethe process by whichiron oreisconverted into high grade steel. Be sureto discussthe
separation, purification, and treatment stepsthat areinvolved. Include balanced equationsfor thekey
reactions. (One page, please)



