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Detailed Analytical Conditions 

Ultraviolet/Visible (UV/Vis) Spectroscopy Analysis 

UV/Vis analysis was performed with a 2802s UV/Vis spectrometer (UNIC, USA) in the 

wavelength range of 200−600 nm, at a slit width of 1 nm, and at moderate scan velocity. 

Approximately 0.010−0.015 g of sample was dissolved in 10 mL of water and 1,4-dioxane mixture 

(water/1,4-dioxane volume ratio=1:9). The neutral solution was obtained by diluting 2.0 mL of the 

solution to 50.0 mL with pH 6 phosphate buffer, while the alkaline solution was obtained by diluting 

2.0 mL of the solution to 50.0 mL with pH 12 sodium borate buffer. 

The difference spectra were directly determined by measuring the absorbance of the alkaline 

solution relative to the neutral solution [1]. 

Fourier Transform Infrared Spectroscopy (FTIR) Analysis 

FTIR analysis was performed with a FTIR-7600 spectrometer (Lambda Scientific Pty Ltd., 

Australia). Mixed powders of sample (2.0 mg) and KBr (200.0 mg) were pressed into a disk for testing. 

The spectra were recorded with 32 scans in the frequency range of 4000−400 cm−1 with a resolution of 1 

cm−1. In order to compare the obtained spectra, each spectrum was normalized with the intensity of 

the absorbance peak attributed to a characteristic band of the aromatic skeletal vibrations (A1600 cm−1). 

The normalization and the baseline correction were processed as reported by Gilarranz et al. [2]. 

Nuclear Magnetic Resonance (NMR) Analysis 

1H and 13C NMR spectra were accumulated on an AVANCE III HD 600 spectrometer (Bruck, 

Switzerland).Approximate 100 mg and 300 mg of sample were dissolved in 1 mL of DMSO-d6 (99.9% 

deuterated, 0.05% tetramethylsilane) for 1H and 13C NMR analysis respectively, and left overnight for 

complete dissolution. The solution was filtered with a 0.45 µm microporous filter membrane before 

testing. 
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Scanning Electron Microscopy (SEM) Analysis 

The samples were fixed on a sample bench using a double glue tape, and coated with gold to 

improve the conductivity. Micrographs were taken to observe the surface morphologies of different 

samples at 1,000× and 3,000× magnifications. 

Differential Scanning Calorimetry (DSC) Analysis 

DSC curves of the samples were examined by a DSC Q20 V24.4 Build 116 analyzer (TA 

Instruments, New Castle, DE, USA). The samples, with accurate weights of 5−10 mg, were placed and 

sealed onto an aluminum plate for analysis. Direct measurement was run from 30 to 200 °C at a 

scanning rate of 10 °C/min ramp under nitrogen. The measurement by second heating was run under 

nitrogen using the following program: (1) initial scan: heat ramp from 30 to 145 °C at 10°C /min, 

isothermal state at 145 °C during 30 min, cooling to 0 °C at 10°C /min, isothermal state at 0 °C during 

10 min, and (2) Tg measurement: heat ramp from 0 to 200 °C at 10°C/min. After the measurement, the 

instrument was cooled to 30 °C at 30 °C/min prior to the next sample. 

Thermogravimetric Analysis (TG) 

TG curves of the samples were examined by a TGA Q50 V20.10 Build 36 analyzer (TA 

Instruments, New Castle, DE, USA). Scans were run from 30 to 600 °C at a 10 °C/min ramp under 

nitrogen. 
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