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Figure S1. '"H NMR spectra of polymer F8bpy.
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Figure S2. GPC curve of polymer F8bpy.

Figure S3. Section morphology SEM images of F8bpy/metal complex/SWCNT composite films with
different transition metal ions: (a) Mn, (b) Fe, (c) Co, (d) Ni, (e) Cu, (f) Zn.
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Figure S4. Photograph of composite film (polymer/SWCNTs with a mass ratio of 50/50) in bending
state.
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Figure 5. (a) Photograph of MRS-3 thin film thermoelectric test system. (b) Schematic diagram of
electric conductivity testing for sample. (c) Fitting curve of Seebeck coefficient result. (d) Fitting curve
of electrical conductivity result.

Figure S5a shows the photograph of MRS-3 thin film thermoelectric test system; the left is the
device for placing samples, and the right is the test host. Figure S5b exhibits the sample figure for
electrical conductivity testing. Figures S5c,d show the fitting curve of the Seebeck coefficient and
the electrical conductivity results. Based on the basic principle of testing the material’s Seebeck
coefficient, this device adopts a patented quasi-dynamic method to measure the Seebeck coefficient.
The principle of the measurement of Seebeck coefficient is as follows. In the program by heating one
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end of sample for a period of time, a series of gradually increasing temperature differences are
formed between the cold and hot ends of the sample (ATi, ATz ... ATx). Then, the corresponding
temperature difference potentials (AV1, AV2 ... AVn) are collected. Based on these obtained data,
and according to the least square method, ininzum residual method, or BiSquare method to obtain
the slope K of measured sample, the slope K is the Seebeck coefficient. The principle of measurement
of electrical conductivity is as follows: Based on the formula p=V x A/ x L and 6 =1/p , where p
and o are the resistivity and electrical conductivity of the sample, V and I are respectively the current
and the detection terminal voltage in the detection circuit; A and L are the energized cross-sectional
area (Width x Height) and potential detection distance (Span).

Table 1. Thickness of the composite and SWCNT films.

Samples Thickness (um)
F8bpy/SWCNTSs (10/90) 6.98 £0.76
F8bpy/SWCNTs (30/70) 10.05+1.32
F8bpy/SWCNTs (50/50) 8.70 £ 0.56
F8bpy/SWCNTs (70/30) 12.50 +1.23
F8bpy/SWCNTs (90/10) 10.25 £ 0.96

SWCNTs 11.62 +0.83
F8bpy-Mn/SWCNTs 7.90 +0.65
F8bpy-Fe/SWCNTs 6.21 +0.66
F8bpy-Co/SWCNTs 7.83+0.78
F8bpy-Ni/SWCNTs 8.71£0.46
F8bpy-Cu/SWCNTs 7.05+0.93
F8bpy-Zn/SWCNTs 5.42 +0.39

Table 2. The thermoelectric performance of some conjugated polymer/inorganic thermoelectric
composites at room temperature.

Polymer Inorganic S (uV K") E (S cm?) PF (uW m" K?) Ref.
PANI Graphene 26 814 55 1
PEDOT:PSS  SWCNT 44.3 535 105 2
PPy SWCNT 222 399 19.7 3
P3HT Graphene 35.46 1.27 0.16 4
PEDOTPSS ¢/ S¥VCN 56 332 104 5
PANI Bi2Te3 102.22 28.06 29.32 6
PPy/PANI  Graphene 500 32 52.5 7
PPy Reduced 29 86.5 7.28 8
graphene
F8bpy-Ni SWCNT 20.1 2153.4 87.3 This work
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