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1. Characterization  

The SepaBean machine automated flash chromatography system (Santai Technologies, Inc.) 

was applied to purification. 1H and 13C NMR spectra were obtained on a 500 MHz INOVA 

spectrometer (Varian, USA) using dimethyl sulfoxide-d6 or chloroform-d as the solvent and 

tetramethylsilane as the standard. IR spectra were obtained using Fourier transform (FT) IR 

spectroscopy and recorded using a Bruker Vertex 70 Fourier spectrometer with the powdered 

samples pressed into KBr pellets. The samples were charged/discharged under a controlled point 

LED lamp (HTLD-4II, Shenzhen Height-LED Opto-electronics Tech Co., Ltd.) with 530/430 nm 

wavelengths. The optical power meter (CEL-NP2000, Beijing China Education Au-light Co., Ltd.) 

was applied to measure the intensity of light. All UV-Vis absorption spectra were obtained using a 

UV-Vis spectrophotometer (V-750, JASCO, Japan). DSC measurements were conducted on a DSC 

214 (Netzsch, Germany). 

2. Synthesis procedures 

(E)-4-((2,6-difluorophenyl)diazenyl)-3,5-difluorophenol (540 mg, 2 mmol, 1 eq), 

which was prepared as in our previous report [1], K2CO3 (553mg, 4 mmol, 2 eq), and 

KI (664mg, 4 mmol, 2 eq) were dissolved in 10 mL acetonitrile, and 1-bromooctane 

(0.417 mL, 2.4 mmol, 1.2 eq) was added dropwise. The solution was stirred at 90 °C 

for 2 hours. The reaction was monitored by TLC. Then, the reaction was stopped and 

the solution was cooled to room temperature, filtered, and concentrated on a rotary 

evaporator. The residue was purified with flash silica gel chromatography (hexanes: 

ethyl acetate = 30: 1). The final product was an orange solid (749 mg, 98%). 
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3. Structure characterization 

 

 

Figure S1. The 1H NMR spectrum of 4FAzo molecule. 

 

1H NMR (400 MHz, DMSO-d6): δ 7.60–7.50 (m, 1H), 7.31 (t, J = 8.9 Hz, 2H), 6.98 (d, J = 11.9 

Hz, 2H), 4.11 (t, J = 6.6 Hz, 2H), 1.72 (p, J = 6.7 Hz, 2H), 1.39 (p, J = 7.0 Hz, 2H), 1.27 (dd, J = 

14.3, 7.3 Hz, 8H), 0.90–0.80 (m, 3H). 
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Figure S2. The 13C NMR spectrum of 4FAzo molecule. 

 

13C NMR (101 MHz, Chloroform-d) δ: 162.63, 160.73, 159.05, 156.44, 154.13, 151.55, 140.39, 

131.23, 129.53, 126.00, 115.84, 115.64, 114.86, 114.65, 99.51, 99.48, 98.87, 98.60, 77.43, 77.11, 

76.79, 69.33, 69.08, 31.86, 29.33, 28.90, 25.94, 22.73, 14.18. 
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Figure S3. The FT-IR spectrum of 4FAzo molecule. 
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4. Phase change behaviors  

 

Figure S4. The phase change behaviors of 4FAzo@eicosane composites with different molar ratios 

before (left) and after (right) charging process. 
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5. Table  

Table S1 The total energy densities for 4FAzo@eicosane composites with 0%, 10%, 20%, 30%, 

40%, and 100% doping molar ratios, including latent heat of phase change for liquid eicosane and 

E-rich 4FAzo, and isomerization enthalpy of 4FAzo. 

 

4FAzo ratio (mol%) 
ΔHPC (J/g) ΔHiso (J/g) ΔHtotal 

(J/g) ΔHPC for eciosane ΔHPC for E-4FAzo ΔHiso for Z-4FAzo 

0 (pure eicosane) 266.80 0.00 0.00 266.80 

10  252.60 11.68 14.61 278.89 

20 231.10 21.16 28.50 280.76 

30 195.70 30.63 35.67 262.00 

40 169.8 38.05 40.44 248.29 

100 (pure 4FAzo) 0.00 91.82 68.25 160.07 
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6. Equation 

Equation S1. Percentage of Z-isomers 

According to the UV-Vis spectra, the percentage of isomers can be estimated as the 

percentage change of absorbance at the wavelength of the π-π* transition peak, as 

follows:  𝑍 (%) = ஺೟ି஺ಶ஺ೋି஺ಶ × 100%                              (S1) 

where At is the absorbance intensity of samples at the irradiation time of “t”; AE is the 

absorbance intensity of 100% E-isomer. Az is the absorbance intensity of 100% Z-

isomer. The initial state was assumed to be ~100% E-isomer, while the 365-nm PSS in 

dilute solutions was assumed to be ~100% Z-isomer. 

 

 

Figure S5.The UV-Vis spectra of 4FAzo@eicosane composite under 365 nm light irradiation with 

different 4FAzo molar ratios: (a) 10%, (b) 20%, (c) 30%, and (d) 40%. 
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