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Abstract: Thermoelectric materials are functional materials that can realize the direct conversion between heat and
electricity, which have great prospects in the field of green refrigeration and waste heat recovery. To date, researches
on thermoelectric materials mainly focus on semiconducting inorganic materials and conductive polymers. Although
great progress has been made regarding material design and performance improvement, it is still of great significance
to explore and expand thermoelectric candidates for potential application. Metal-organic frameworks (MOFs) are
porous extended solids formed by coordination bonds between organic ligands and metal ions or metal clusters. They
are promising candidates in the field of thermoelectrics due to their unique porous structure as well as tunable

composition and structure, which could meet the requirement of "electron crystal-phonon glass". In this work,
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conductive polymer, poly(3, 4-vinyl dioxythiophene) (PEDOT) was in-situ polymerized in Zr-based MOFs UiO-67

through “conductive guest-promoted transport” approach. The confined effects originated from porous structures of

MOFs on molecular chains of PEDOT effectively improve electrical conductivity of the composites. As a result, the

prepared composites exhibit an electrical conductivity up to 5.96x10° S-cm™" at room temperature, which is one order

of magnitude higher than the corresponding PEDOT. Correspondingly, their power factor (PF) is up to

3.67x102nW-m ""K* at room temperature. In conclusion, this work uses ordered porous structures of MOFs as

reaction platform and constructs conductive polymer/MOFs conductive materials by facile in-situ polymerization

methods, providing a reference for further development of MOFs-based thermoelectric materials.

K ey wor ds. metal-organic framework; poly(3,4-ethyldioxythiophene); electrical conductivity; thermoelectric property
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Fig. 1 XRD patterns of UiO-67 and PEDOT/UiO-67
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Fig. 2 UV-Vis spectra of UiO-67 and PEDOT/UiO-67

Colorful figures are available on website
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Fig. 3 Raman spectra of (a) PEDOT, and (b) UiO-67, EDOT/UiO-67 and PEDOT/UiO-67(126 pL)

4 (a, b)PEDOT/UiO-67(63 uL), (¢, d)PEDOT/UiO-67(94.5 L), (e, YPEDOT/UIO-67(126 uL)FI(g, hyUiO-67 [fJ SEM Ha
Fig.4 SEM images of (a, b) PEDOT/Ui0-67(63 uL), (c, d) PEDOT/UiO-67(94.5 uL),
(e, f) PEDOT/UiO-67(126 uL) and (g, h) UiO-67
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Kl 5 PEDOT/UiO-67(126 pL)fI(a, b)SEM & F Fl(c~f)C, O, S, Zr EDS Jt. % 4347 it 5 &
Fig. 5 (a, b) SEM images, and (c-f) C, O, S, Zr EDS elemental mappings of PEDOT/UiO-67(126 pL)
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Fig. 6 Nitrogen adsorption-desorption isotherms of (a) UiO-67 and (b) PEDOT/UiO-67
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Fig. 7 Thermoelectric properties of PEDOT and PEDOT/UiO-67 with various PEDOT contents
(a) Electrical conductivity and Seebeck coefficient; (b) Power factor. Colorful figures are available on website
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Table1l Electrical conductivities of reported
M OFs-conductive polymer pelletswith PEDOT/ UiO-67

Conductivity/

MOF composite (S-em ™) Method Ref.
MIL-101-PEDOT 1.1x1073 EIS* [13]
La(BTC)-PEDOT 2.3x10°* EIS® [13]
Ui0-66-PEDOT ~1x107  4-Probe  [21]
MIL-101-PANI 107 - [26]
NU-1000-polythiophene ~ 1.3x1077 EIS [27]
Ui0-66-PPy ~2x107%  4-Probe  [21]
Cd,(NDC)(PCA),-PPy 0.2 Hall bar  [28]
Cd,(NDC)(PCA),-PPy 1x1073 4-Probe  [28]
PEDOT/UiO-67 3.0x107° 4-Probe This work

“EIS: Electrochemical Impedance Spectroscopy
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