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Fig. 2. Mechanism of the synergistic effect. Electrochemical potential (# ) of charge carries diagrams and the
corresponding voltage (V) distribution of i-TE material of Gelatin-x KCI-m/n FeCN*/* as (A) Gelatin-KCl (x = 0.8 M,
m/n =0 M), E represents the built-in electric field, (B) Gelatin-FeCN*/3 (x = 0 M, m/n = 0.42/0.25 M), (C) Gelatin-
0.8 MKCI-0.42/0.25 M FeCN*/*_ (D) Isothermal system of Gelatin-FeCN*/3 for measuring the entropy of FeCN*/3-,
The work electrode (WE) was platinum, while saturated calomel electrode (SCE) was used as reference electrode
(RE) and counter electrode (CE). (E) Thermopower due to redox entropy change of FeCN*/3 (—ag) measured from
(D) and total value (S)). (F) Schematic figure of the diffusion, redox reaction, interaction of the ions in the as-
fabricated i-TE materials of Gelatin-x KCI-m/n FeCN*/3 under the temperature gradient. (G) Fractional contribution
to thermopower of i-TE material Gelatin-0.8 M KCI-0.42/0.25 M FeCN*/3 (r, = 2.0).
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Fig. 3. Working mode of ani-TE cell. (A) Quasi-continuous thermal-charge/electrical-discharge process for ani-TE
cell measured for 100 cycles (Cu | Au | i-TE | Au | Cu, 15 x 15 x 1.8 mm, Au (40 nm) coated rough Cu foils). (B) Power
(line, -), voltage (dash line,—) and output current (dash dot line, ---) curves of discharge process at the 5th cycle in
(A). (C) Corresponding total energy density of initial 50 cycles for i-TE cell with rough Cu | Au (40 nm) and smooth
Cu as electrodes. Normalized output power Pma/(AT)? and maximum output current of 100 cycles in i-TE cell (Cu |
Au | i-TE | Au | Cu, 15 x 15 x 1.8 mm) were shown in the inset. (D) Continuous thermal-charge/electrical-discharge
process for the i-TE cell (Cu | Au | i-TE | Au | Cu, 15 x 15 x 1.8 mm, Au (40 nm) coated rough Cu foils) at the external
resistor R =5000 Q and AT = 8 K. (E) Power of the continuous discharge process at the different external resistors
and AT ~ 8 K. The inset showed the measurement circuit. (F) Corresponding energy density at the different external
resistors. The energy was calculated by the integration of power to time (1 hour) shown in (E).
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Fig. 4. Proof-of-concept of wearable i-TE device. (A) Tensile test of the i-TE material of Gelatin-0.8 M KCI-
0.42/0.25 M FeCN*/% (r, = 2.0), compared with the pure Gelatin. (B) Voltage generated from a proof-of-concept
flexible i-TE wearable device with 25 unipolar elements (Cu | i-TE | Cu, 5 x 5 x 1.8 mm, smooth Cu foil) in series worn
on the back of human hand. (C) Power (line, —), voltage (dash line,-), output current (dash dot line, ---) curves of the
proof-of-concept wearable i-TE device by harvesting the real body heat. (D) Performance comparison in output
voltage and power of the wearable device by using e-TE materials and quasi-solid state i-TE materials under a real
human body wearing condition. N represented the number of the n/p-typed thermoelectric elements in the wearable
devices. The employed i-TE material was Gelatin-0.8 M KCI-0.42/0.25 M FeCN*/3(r, = 2.0).
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