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Fig. S1 Chemical structure of Azo monomers: (a) 1H NMR spectrum; (b) FTIR spectra; 
(c) TGA spectra.



Fig. S2 Chemical structure of AzoPMMA polymer: (a) 1H NMR spectrum; (b) GPC 
chromatogram.



Fig. S3 UVVis transmittance spectra of pure AzoPMMA and AzoPMMA/HACNT 
composite film.



Fig. S4 Digital image of the contact angle of AzoPMMA on unmodified HACNT film.



Fig. S5 FTIR spectra of HACNTs, pure AzoPMMA and AzoPMMA/HACNT composite 
film.



Fig. S6 TGA spectra of pure AzoPMMA and AzoPMMA/HACNT composite film.



Fig. S7 UVVis absorption spectra changes of AzoPMMA film: (a) upon irradiation 
with UV365 nm; (b) in darkness after the irradiation.



Fig. S8 Anisotropic electrical conductivity of AzoPMMA/HACNT composite film 
before and after UV irradiation at 365 nm.



Table S1. Photo-switchable conductance of Azo–grafted nanocarbon composites 

Samples Light Properties Mechanism Ref.

Wavelength 

(nm)

Intensity 

(mW/cm2)

Photocurre

nt (mA)

Response 

time (s)
Anisotropy

Azo-FWCNT 365 2.45 0.143 300  Transcis S1

Azo-GO 365 2.45 2.510-5 1200  Transcis S2

Azo-SWNT 500 20 310-5 5  Transcis S3

Azo-polymer/SWNT 375 1.5103 1 100 
Pool–Frenkel 

type
S4

Azo-polymer/MWCNTs 370 3 0.015 600 
geometrical 

effect
S5

4.45 62.7
This work 365 1.32

0.389 63.9
Anisotropy

Synergistic

Effect

The applied voltage in the all the studies was 1 V.



Fig. S9 Anisotropic light-induced conductance switching of AzoPMMA/HACNT 
composite film.



Fig. S10 Raman spectra of AzoPMMA/HACNT composite film before and after UV 
irradiation at 365 nm.



Fig. S11 Anisotropic tensile strength of AzoPMMA/HACNT composite film before 
and after UV irradiation at 365 nm.
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