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Fig. S1 Synthetic route of AZO by coupling of the diazonium salt.
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Fig. S2 Preparation of AZO-RGO using a triple iterating aryl radical reaction.
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Fig. S3 XRD of GO, RGO and AZO-RGO.

Fig S4. The illustration of inter-planar close interaction for high functionalization density
AZO-RGO hybrid in the solid state forms due to the stacking of nearby grapheme nanosheets
with a low interlayer space: E-rich AZO-RGO( left) and Z-rich AZO-RGO(right).
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Fig. S5 Time-evolved absorption spectra of AZO with an initial absorbance intensity of 1.5 a.u.

at room temperature (25 °C). (a) Irradiated by UV light at 365 nm, (b) reversion in darkness and

(c) irradiated by visible light at 520 nm. (d) First plots of Z-to-E reversion of AZO with different
ke, (the inset).

Fig. S6 Photos of AZO-RGO (left) and AZO(right) without any precipitate after 50 and100 times
photo-isomerization respectively.
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Wherein, R,, R and R, represent the residual weight percentage (wt%) of RGO, AZO-RGO and
AZO, respectively.

ln(u) = —krert S(2)
Aoo — AO

Wherein, A4, is the absorption intensity of AZO at a photostationary state between E- and Z-
isomers after the irradiation, A4, is the absorption intensity of AZO kept in darkness or irradiated
by visible light for a “t” time, A, is the absorption intensity of AZO after the complete Z-to-£
reversion.
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Wherein, g is the heat released by the sample (J, determined by calorimetry), £}, is the energy of
photons (J/mol) of 365-nm light, @ is the photon flux (mol/s), and ¢;,,,4 is the irradiation time.

Table S1 The enthalpy difference and energy density of AZO and AZO-RGO by DSC and DFT.

Mn®@ heat obsd. energy density A Hpge A Hppr

g/mol Jig Wh/kg kJ/mol eV
AZO 345 147.6 41 50.9 0.63
AZO-RGO 533 496.8 138 264.8 3.17

(a) Mn of AZO-RGO is the molecular weight of the azobenzene-containing functional group and
the average number of RGO carbon atoms associated with each functional group based on
the XPS and TGA analysis.
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Data S1. The coordinates and of optimized geometries for AZO molecule and AZO-RGO hybrid
by DFT.

E- AZO:
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6.64449  13.73624 12.24516
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7.547080000

14.29581
12.78331

10.851180000
10.874700000
11.996120000
11.955550000
10.799050000
10.817020000
11.976480000
11.964220000
13.141490000
13.126820000
14.324480000
14.349300000
13.134240000
13.116930000
14.332650000
14.350430000
15.577790000
15.596300000
16.788990000
16.802820000
15.575260000
15.594580000
16.786190000
16.802920000

3.94515
4.18456

2.407230000
2.353150000
2.822790000
2.892740000
2.559580000
2.521130000
2.884490000
2.864520000
3.241620000
3.257380000
3.876450000
3.516290000
3.265210000
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3.885980000
3.521380000
3.397040000
3.427950000
3.163350000
3.172160000
3.387030000
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3.145010000
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3.084270000
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14.214740000
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13.889680000
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15.419020000
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14.019960000
12.859210000
13.042880000
12.815890000
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11.783650000
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13.947780000
12.679660000
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11.902420000
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13.829260000
12.533360000
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7.535570000
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14.568740000
10.461520000
9.629480000
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14.522070000
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13.670230000
14.837050000
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8.308700000
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14.826380000
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