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Fig. S1 (a), (b) SEM images, (c) length and (d) diameter histograms of AgNWs. The as-prepared AgNW

has the average length and diameter of 52 + 18 pm and 41 + 11 nm, respectively.
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Fig. S2 UV-Vis spectrum of AgNWs suspension. The UV-Vis spectrum of AgNWs showed two
representative absorption bands at 350 and 375 nm, originating from their longitudinal plasmon resonance

mode, similar to that of bulk silver, and transverse plasmon resonance mode, respectively.



a b «o

;r — Chi 36.9+1.0
i Cell >

S € 20-

o - pH7.0

8 T = H3.5

(3] c

= @ 207

-E | s

P o

S £ 601 :

- [T} e

- N -65.7+23

T T T T T T T -100 T T

4000 3500 3000 2500 2000 1500 1000 500 Chi Cell

Wavenumber (cm™)

Fig. S3 (a) FT-IR spectra and (b) zeta potential values of Chi and Cell. In their FT-IR spectra, Chi
exhibited the characteristic peaks of a-chitin at 3432 cm™ from O-H stretching, 3266 and 3104 cm™ from
N-H stretching, 2921 and 2871 cm™! from asymmetric (-CHz-) and symmetric stretching (-CH3), 1656 and
1627 cm™ from C=O0 stretching (amide I), 1556 cm™ from N-H bending (amide II), and 1311 cm™ from
C-N stretching (amide III)." Cell exhibited the typical peaks of TEMPO-mediated oxidized cellulose at
3423 cm! from O-H stretching, 2917 and 2852 cm™! from asymmetric (-CHz2-) and symmetric stretching
(-CH3), 1617 cm™ from C=O stretching, 1411 and 1382 cm™ from C-H bending, and 1066 cm™ from C-
O-C stretching.* Zeta potential values of Chi and Cell were 36.9 + 1.0 at pH 3.5 and -65.7 + 2.3 mV at
pH 7.0, respectviely. These opposite chareges faciliate their LBL assembly.
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Fig. S4 Diameter histograms of AgNWs in (a) (Chi/Cell)i@AIl-AgNW, (b) (Chi/Cell)s@Al-AgNW, (c)

(Chi/Cell)10@Al-AgNW, and (d) (Chi/Cell)is@Al-AgNW TEs.
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Fig. S5 C 1s XPS spectra of (a) Al-AgNW and (b) Chi@Al-AgNW TEs.



AgNW, TE afté‘?‘UVlOs_trgatment ‘ (ChilCell),;@AI-AgNW TE after

for 40 ming o2 .0 ® \ . UV/O; treatment for 40 min

-

AgNW TE éfter heat tf€a (GhilCeIl)m@AI-AngW TE after heat
250 °C for 300 min treatment at 250 °C for 300 min

Fig. S6 SEM images of (a) AgNW and (b) (Chi/Cell)10@Al-AgNW TEs after UV/O3 treatment at 250 °C
for 40 min. SEM images of (c) AgNW and (d) (Chi/Cell)io@Al-AgNW TEs after heat treatment for 300

min.
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Fig. S7 Schematic diagram of the method for chemical stability tests.
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Fig. S8 Temperature profiles on AgNW and (Chi/Cell)io@Al-AgNW TEs as a function of time with
different applied voltages at 2,4, 6, and 8§ V.
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Fig. S9 Infrared images of AgNW and (Chi/Cell)io@Al-AgNW TEs corresponding to the different

20 °C

applied DC voltages.
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Fig. S10 SEM images of (a) AgNW and (b) (Chi/Cell)i0@Al-AgNW TEs after applying 10 V for 5 min.
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Sample C-C(%) C=N(%) C-N(%) C-0(%) C=0(%)

AgNW TE 51.8 0 40.2 0 8.0
Al-AgNW TE 453 0 36.0 0 18.7
Chi@AI-AGNW TE 592 2.9 1.4 16.0 105
AL AGNW TE 56.1 2.1 8.4 23.0 10.4
ORI AGNW TE 35.4 0.2 236 244 16.4
AL AN TE 33.4 0 24.2 255 16.9
AL AN TE 31.1 0 25.5 26.4 17.0

Table S1. Relative composition of C—C, C=N, C—N, C-0, and C=0 bonds in AgNW, Al-AgNW, Chi,
(Chi/Cell)1, (Chi/Cell)s, (Chi/Cell)10, and (Chi/Cell)1s @Al-AgNW TEs.
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Sample Ag 3d C1s N 1s O1s

(At%) (At%) (At%) (At%)

AgNW TE 6.5 37.3 5.0 51.2
Al-AgNW TE 6.5 39.1 5.3 49.1
Chi@AI-AgNW TE 6.1 45.7 5.0 43.2
ohmaNTE 53 460 64 423
@L(fm;c;w*}lz 16 57.0 43 37.1
@%E‘Xgﬁu\);?”g 0 59.3 4.9 35.8
@%?Xgﬁ:,'\)ffm 0 60.0 4.9 35.1

Table S2. Elemental composition analysis results of AgNW, AI-AgNW, Chi, (Chi/Cell)1, (Chi/Cell)s,
(Chi/Cell)10, and (Chi/Cell)15s @Al-AgNW TEs.
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Sample FoM Reference
This work
(AgNW) 232
240 (n=1)
This work 246 (n=5)
((Chi/Cell)n@AI-AgNW) | 246 (n=10)
254 (n=15)
AION/AgNW 464 4
AgNW/propolis 340 5
AgNW/Chi-LaA 319 6
ul-AgNWs 339 7
LPMN AgNWs 286 8
MoOx/AgNW/MoOx 256 9
(CNF/AL)10@AI-AgNW 204 1
Aa-PDA/AgNW 200 10
PEDOT:PSS/AgNW 154 11
EPD-GO/AgNW/GO 150 12
PEDOT:PSS/AgNW 150 13
AgNW 134 14
PPh3s/AgNW 110 15
TilAgNW 89 16
GO/AgNW 71 17
MUA/AgNW 59 18
Graphene 49 19
Commercial ITO ~100 20
Minimum re.quirement > 35 21
value for industry

Table S3. The FoM values of AgNW, (Chi/Cell)a@AIl-AgNW TEs, and TEs in other literatures.
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