Metals Periodic Table of the Elements

. Nonmetals . Metals . Semimetals

Chem'i'alk

www.chemistrytalk.org

Lanthanum| Cerium |F ium | F p Terbium |Dysprosium| Holmium | Erbium | Thulium | Ytterbium | Lutetium
57 58 59 60 61 62 63 64 65 66 67 68 69 70 il
Actinium | Thorium [Protactinium| Uranium |Neptunium | Plutonium | Americium| Curium | Berkelium |Californium [Einsteinium| Fermium Nobelium

89 90 91 92 93 94 95 96 97 98 99 100 101 102 103




Reduction and oxidation (redox)

reduction by gain of electrons
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Cu2+ + Mg » Cu + Mg2+
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oxidation by loss of electrons

Mnemonic: OIL RIG
Oxidation |s Losing
Reduction [s Gaining



Metallic bonding
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Exception: Mercury (HQg)




Alloy

Pure metal Metal alloy
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Common alloys
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Bronze (copper and tin)

Steel (carbon-iron) Brass (copper and zinc)

Allow for robust materials
with tunable properties



Electronic properties



Malleability and Ductility
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Magnetism
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Young's Modulus
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Measuring stress vs strain

Typical tensile test machine

Load cell
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extensometer /spccimgn

Moving crosshead
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Crystalline solids

Unit cell: smallest repeating unit in a lattice



Types of repeats

Simple Cubic Face-centered cubic Body-centered cubic
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Types of crystal networks

Tonic solids

Covalent-network solids Molecular solids



Packing efficiency of unit cells

(a) Hexagonal close-packed (hcp) (b) Cubic close-packed (ccp)



Characterization techniques: X-ray diffraction (XRD)

Incident X-rays Diffracted X-rays
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Characterization techniques:
Thermal gravimetric analysis (TGA)
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Characterization techniques:
Differential scanning calorimetry (DSC)
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A. amorphous

B. semicrystalline

Heat Flow (exo down)

computer to monitor temperature

Temperature
and regulate heat flow



