
Devices and Machines





Activation/Modulation



•Kind of fuel (chemical/electrochemical/photons)

•Monitoring (NMR/photophysical techniques/electrochemical 

techniques)

•Cyclic porcess

•Time-scale (picoseconds-minuts)

•Function









Chemical Input



+0.68 V +1.0 V

-0.03 V

-0.3 V

- e-  oxidation

+ e- reduction

Electrochemical Input



-e-

+e-

seconds

minutes
= Cu(I) = Cu(II)

+0.67 V

-0.06 V

Electrochemical Input





oxidation

Tetrathiofulvalene (0) Tetrathiofulvalene (+)

reduction

Tetrathiofulvalene (0) Tetrathiofulvalene (+)

Electrochemical Input



Photochemical Input





1

E,E Z,E (350nm)

2

E,Z Z,Z (254nm)

3

3

Z,Z E,E (heat)

4

E,E Z,E (350nm)

5

E,Z Z,Z (254nm)

6

6

Z,Z E,E (heat)



Photochemical Input

Ru(II)polypyridine complex (P2+)

p-terphenyl-type rigid spacer (S)

4,4’-bipyridinium (A 1
2+)

3,3’-dimethyl-4,4’-bipyridinium (A 2
2+)

Tetraarylmethane group (T)

Six PF6
− counterions





2  *P2+ + A1
2+       P3+ + A1

1+ 

6   P3+ + A1
1+        P2+ + A1

2+ 

Ru(II)polypyridine complex (P2+)

p-terphenyl-type rigid spacer (S)

4,4’-bipyridinium (A 1
2+)

3,3’-dimethyl-4,4’-bipyridinium (A 2
2+)

Tetraarylmethane group (T)

Six PF6
− counterions

1  P2+         *P2+ 

4  Shuttling (5 nm)

7  Shuttling (5 nm)

3 *P2+             P2+

5    P3+ + A1
1+            *P2+ + A1

2+  

-0.8 V   -0.44 V

Photochemical Input



Photochemical + Chemical Inputs (sacrificial agents: TEA and O2
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