


Polymer Era

Relative Importance of the four classes of materials
(Metal, Polymer, Composites, Ceramics)

Evolution of Engineering materials
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Figure 1.1 Schematic diagram showing the relative importance of the four classes of materials (ceramics, composites,
polymers and metals) in mechanical and civil engineering as a function of time. The time scale is nonlinear. (Source: Ashby,

1987.)

Sudden ubiquity of polymeric materials since"2@ntury



Organic (C,N,O) polymers
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Limited to incorporate various functions into polymeric materials



Metallopolymers

Polymer backbone containing metals (esp. transition metal)
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P-block Polymers

=
| | ] Fe
T T J[?J( >

n - -n

polysiloxane  polyphosphazene polysilane poly(ferrocenylsilang

I. Manners ACIEL996, 35, 1602.



General Challenges

Chain Growth Methods
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Chain Growth Methods
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Reactive bustablemultiple bonds involving inorganic elements
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Highlypure monomer/stoichiometric imbalance
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General Challenges

Chain Growth Methods Key issue
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Step Growth (Condensation) Methods
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Group 13 : Boron
Polyporazylengs Precursors to Boroilitride ceramic ([BN}
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Group 13 : Boron

Poly(cycloborazangs
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Group 13 : Boron

Polymer containingorganboronheterocycles (Bjuinolate)
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Group 13 : Boron

Polymer containingorganboronheterocycles (Bjuinolate)
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Group 13 : Boron

Polymer containingorganboronheterocycles (BODIPY)
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Group 13 : Boron

Polymer containingorganboronheterocycles Azaboring

HNBé

plnB \ / Br ——

BN-M

HN—B 'HN—-B 'HN-B

S NS N /N

N\ 7 N\ /7 \ 7
BN3

HN-B E
\_/

BN-P

NH-pi interaction

E 72 E
YaraY,

anti

E E E

TN NN\

syn

trans-cisoid PA

Angew. Chem., Int. E®015,54, 11191



Group 13 : Boron

Dehydrocouplingpolymerization (AmineBorane)
Aminoboranes potential hydrogen storage materials
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Group 13 : Boron
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Group 13 : Boron
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Group 13 : Boron

Polydiboraanthracengs
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