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Conducti.vitj measurements

' o = electrical conductivity

n = concentration of charge carriers

e = electronic charge

n = mobility of the charge carriers
S(cm

p(2am) = Ry S
I(cm)
Graphite I+  V+ V- I- | %

paste
N

Gemic®

fnsul “\:L

Temperature

2

g

=

™

(%)

Conductivity

2 \&
a %;
2 P

Single crystal

Carlos J. Gdmez-Garcia. Universidad de Valencia. ESMA-Gandia-18/10/23

5

Cov\c\uckivi.l:s_, measurements
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Conducti.vitj measurements

Other geometries

Mowigomery b
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Two- or four contacts method ?
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Some axo.mpl.e.s
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Electronic states

Charge Dispropotionaktion (o))
or Charge Ordering (C0)
(mon-uniform charge distribukion
due to structural or polarising effects)
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Mokt imsulabor (MI)
(non degenerated half-filled
tems with U > W) No Mixed-Valence
U = on-side coulomb repulsion
W = banduwidth % kinetic energy of e-

11

S. Arrhenius

Coho\u.c&ivi&v
mechanisms Hopping
Model

kT, =—20
L*N(E,)

L = correlation lenght N F. Mott
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C.onduc&i.vi.!:j mechanisms

d =12
Variable Range
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19




Couduc&ivil:j Pa&kways
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Intrinsically conducting MOFs

Charge transport occurs only through the metal-ligand backbone of the framework

1. Redox active Ligands
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Intrinsically conducting MOFs
1. Redox active Ligands
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Intrinsically conducting MOFs

1. Redox active Ligands

(MesN)2[Mnll(Cs04Cl2%)3] Naz(MesN)2[Mn'5(C¢04Cl2>)s]
Paramagnetic Permanent magnet
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Intrinsically conducting MOFs
H - -
2. Extended conjugated organic Ligands
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Intrins i.co.u.v conducting
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Intrinsically conducting
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MOFs

2, Extended conjugated organic Ligands
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Intrinsically conducting MOFs

3. S-containing Ligands
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Intrinsically conducting MOFs
3. S-containing Ligands
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Intrinsically conducting MOFs

3. S-containing Ligands

SH
HS SH
Niz;(HsBHT):
HS SH
c T/K SH
10° 320160 120 80 Benzenehexathiol
(H¢BHT)

oX-1 E,=10 meV
102+ M

Ospo = 1.6X10° S em™

Electrical Conductivity / S'cm!

(b) 3/ 0 ) =
S NaTCNQ (BN S g &
:é MR i Reduction ﬁ Q/NI §E Oxldatlon PR 0 0.005 0.01 0.015
red-1 ox-1 1T/ K
Su, W. F. et al. Langmuir 2018, 34,15754
Takata, M. et al. J. Am. Chem. Soc. 2013, 135, 2462
Carlos J. GGmez-Garcia. Universidad de Valencia. ESMA-Gandia-18/10/23 Ishizaka, K. et al. J. Am. Chem. Soc. 2014, 136, 14357
23

Intrinsically conducting MOFs
3. S-containing Ligands
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Intrinsically conducting MOFs

3. S—containing Ligands
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Intrinsically conducting MOFs
4. Mixed-valence metal ions
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Intrinsically conducting MOFs
4. Mixed-valence metal ions
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Intrinsically conducting MOFs
4, Mixed-valence melal ions
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Intrinsically conducting MOFs

4, Mixed-valence mekal iowns
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Intrinsically conducting MOFs

4, Mixed-valence mekal towns
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Intrinsically conducting MOFs
4. Mixed-valence metal ions

[(H30)(H20)(phz)s][Fe"Fe"(Cs04X2)3]-12H20
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31

Intrinsically conducting MOFs

4, Mixed-valence metal lons
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Intrinsically conducting MOFs
§. Electronic skructure of the metal ions

| (H,NMe,),v,(Cl,dhba),
| (H,Nme,), Ti,(Cl,dhba),
| (HNMe)), Cr,(@hba),

(H2NMe2)2[ Tiz(Cs04Clo)5] 2.7x10°3 Redox hopping
(H2NMe2)2[ V2(C604Cl2)s] 0.45 VRH
(H2NMe»)15[Cr2(Cs04Cl2)3] 1.2x10* Redox hopping
A T 3 dhbq T*
— _4__ Cr 3 dhbq m*

—

-—

—t

[TiV,(Cl,dhbg*),(Cl,dhbg*)]* :
[V"VV(Cl,dhbg®),J*
[Cr",(dhbg®), ;(dhbg®), ;J"*

Carlos J. Gémez-Garcia. Universidad de Valencia. ESMA-Gandia-18/10/23 Long, J. R. et al. J. Am. Chem. Soc. 2018, 140, 3040

33

Intrinsically conducting MOFs

§. Elecktronic structure of the metal ions
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Intrinsically conducting MOFs
6. Size of the metal ions
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Extrinsically conducting MOFs

N

Metal oxides

Mebal-based
) Mebkal NP

FE
Ll donors
Molecules

acep&ors

Conducting
?oijers

Carlos J. Gdmez-Garcia. Universidad de Valencia. ESMA-Gandia-18/10/23

37

Extrinsically conducting MOFs
1. Metal-based quests
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Extrinsically conducting MOFs
1. Metal-NP-based guests
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Extrinsically conducting MOFs
1. Metal oxide-based quests
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Extrinsically conducting MOFs
2. Molecular guests (donors)
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Extrinsically conducting MOFs
2. Molecular guests (donors)
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Extrinsically conducting MOFs
2. Molecular guests (donors)
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Extrinsically conducting MOFs
2. Molecular guests (aceptors)
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Extrinsically conducting MOFs

2. Molecular guests (aceptors)
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Extrinsically conducting MOFs
2. Molecular guests (aceptors)
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Extrinsically conducting MOFs

2. Molecular guests (aceptors)
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Extrinsically conducting MOFs
3. Conducting polymers
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Extrinsically conducting MOFs

3. Conducting polymers
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Extrinsically conducting MOFs
3. Conducting polymers
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Extrinsically conducting MOFs

3. Conducting polymers
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