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Fig. S1. pH variations in different reaction systems. Conditions: 2.0 mM aniline, 2.0 mM phenol and 5.0 

mM SPS at pHini 3.0, 10.0 or 12.0.
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Fig. S2. Variations of phenol/aniline in the phenol-aniline-PS system at different pHcons values. (a) Variations of phenol, (b) Variations of aniline. Conditions: 

2.0 mM aniline, 2.0 mM phenol and 5.0 mM SPS.
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Fig. S3. UV-vis spectra of the oxidation products in the phenol-aniline-SPS system at pHcons 10.0. 

Conditions: 2.0 mM aniline, 2.0 mM phenol and 5.0 mM SPS.
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Fig. S4. Variations of aniline in the presence of different concentrations of phenol in the phenol-aniline-SPS 

system. Conditions: 2.0 mM aniline and 5.0 mM SPS at pHcons 12.0.
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Fig. S5. Quenching experiments in the formation of OANI in the phenol-aniline-SPS system. Conditions: 

2.0 mM aniline, 2.0 mM phenol and 5.0 mM SPS at pHcons 12.0 at 180 min.
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Fig. S6. SEM images of the oxidation products in the phenol-aniline-SPS system in the presence of different concentrations of phenol. (a) 0.5 mM phenol 

(OANIs0.5), (b) 1.0 mM phenol (OANIs1.0) and (c) 2.0 mM phenol (OANIs2.0). Conditions: 2.0 mM aniline and 5.0 mM SPS at pHcons 12.0 at 180 min.

(a) (b) (c)
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Fig. S7. MALDI-TOF analysis of the oxidation products of (a) OANIs0, (b) OANIs0.5, (c) OANIs1.0 and (d) OANIs2.0.
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Fig. S8. XPS spectra of (a) N 1s of OANIs0, (b) C 1s of OANIs0, (c) N 1s of OANIs2.0, (d) C 1s of OANIs2.0, (e) O 1s of OANIs0 and (f) O 1s of OANIs2.0.

(e) (f)
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Fig. S9. UV-vis spectra of the oxidation products of aniline by SPS in the absence of phenol. Conditions: 2.0 

mM aniline and 5.0 mM SPS at pHcons 10.0.
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Fig. S10. DFT calculations of the bond length and the energy barriers in the reaction between PhNH● and phenol.
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Fig. S11. Variations of (a) SPS, (b) aniline and (c) phenol in the phenol-aniline-SPS system at different pHini values. Conditions: 2.0 mM aniline, 2.0 mM 

phenol and 5.0 mM SPS.



13

Fig. S12. The (a) 1H-NMR and (b) C-13 NMR spectrum spectroscopy of OANIs2.0. 

 Fig. S12(a) also provides 1H-NMR spectroscopy of the OANIs2.0 and the signal at 1.64 ppm indicates the presence of methylene or alkane groups in the 

oxidation products.1 The signals in the range of 6.1-6.4 ppm are assigned to alkenes in the benzoquinone or benzoquinone monoimine moieties.2 The signals in 

the range of 6.6-7.1 ppm represent aromatics.2 The 8.17 ppm weak signal indicates the presence of the nitrogen-bonded hydrogens,2 and the hydrogen signal of 

N-H is weakened upon D2O exchange.3 Fig. S12(b) shows the C-13 NMR spectrum of the OANIs2.0. The signal at 123 ppm is assigned not only to the carbon 

skeleton of the benzenoid-quinoid structure, but also to the amine structure.4 Two signals at 138 and 146 ppm (shoulder) correspond to the two non-proton-

(a) (b)
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bonded carbons in the phenylene ring of the amine repeating unit and the four proton-bonded carbons in the quinoid ring, respectively.4 The signal at 157 ppm 

represents the two non-proton bonded carbons in the quinoid ring.4 The signals at 123, 138, 146 and 157 ppm in C-13 NMR spectrum of the produced OANIs2.0 

are similar to the signals at 124.5, 137.5, 148 and 158 ppm of PANI, reported previously (Hjertberg et al.),5 indicating that OANIs2.0 is composed of benzene 

rings and quinoid rings.
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