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1. Experimental details

Statistical Analysis

1. Pre-processing of data: PXRD, TG, UV-vis, XPS, in-situ FT-IR, I-V, and ammonia 

sensing data were converted into TXT format by the corresponding instruments, and plotted 

by Origin software without normalization and evaluation of outliers. The data of SEM, TEM, 

and DFT calculations were in the form of pictures or numbers, which were directly drawn by 

PowerPoint software without conversion, normalization, and evaluation of outliers.

2. Software used for statistical analysis: The related software was Origin, PowerPoint, and 

GraphPad Prism.
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2. Thermogravimetric analysis

 

Figure S1. TGA curves of Ph-COP, Py-COP, and BF-COP.
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3. Morphology and specific surface area

Figure S2. SEM of a) Ph-COP, b) Py-COP, and c) BF-COP on the interdigital electrodes.
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Figure S3. a) N2 adsorption isotherm (filled symbols) and desorption isotherm (open 

symbols) at 77 K and b) pore size distribution of BF-COP.
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4. DFT calculations

The structural optimizations and DFT calculations of the model compounds Ph-COP Py-

COP, and BF-COP were performed using the Gaussian 09 program at the B3LYP/6-31G(d,p) 

level of theory.[1] 

Figure S4. The optimized structures and Kohn-Sham LUMOs and HOMOs of the model 

compounds of Ph-COP, Py-COP, and BF-COP.
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5. Fluorescence properties
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Figure S5. Room-temperature photoluminescence (PL) emission spectra of Ph-COP, Py-

COP, and BF-COP powders.
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6. Gas sensing performance

Figure S6. The real-time current response/recovery curve of the BF-COP sensor.

Figure S7. The response-recovery curve of the Ph-COP sensor to 40 ppm NH3 at room 

temperature.
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Figure S8. The response-recovery curve of the Py-COP sensor to 40 ppm NH3 at room 

temperature.

Figure S9. The real-time response-recovery curve of the BF-COP sensor to a) 40 ppm 

within two months and b) 5 ppm NH3 at room temperature.
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Figure S10. The real-time response-recovery curve of the BF-COP sensor under different 

relative humidity. 
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7. Stability and anti-interference tests

Figure S11. The infrared spectrum of Ph-COP before and after sensing tests.

Figure S12. The infrared spectrum of Py-COP before and after sensing tests.
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Figure S13. The infrared spectrum of BF-COP before and after sensing tests.

Figure S14. The anti-interference performance of the BF-COP sensor in the mixture of 

ammonia, methanol, acetone and ethanol.
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8. X-ray photoelectron spectroscopy

Figure S15. High-resolution XPS spectra of a) survey; b) C 1s of Ph-COP, Py-COP, and 

BF-COP; c) N 1s for Ph-COP; d) B 1s for BF-COP; e) N 1s for Py-COP and f) O 1s for 

BF-COP.
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9. NMR spectra

Figure S16. 1H NMR spectrum of BF monomer.

Figure S17. Solid-state 13C NMR spectrum of Ph-COP.
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Figure S18. Solid-state 13C NMR spectrum of Py-COP.

Figure S19. Solid-state 13C NMR spectrum of BF-COP.
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Figure S20. Solid-state 13C NMR spectrum of Ph-COP after exposing to ammonia.

Figure S21. Solid-state 13C NMR spectrum of Py-COP after exposing to ammonia.
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Figure S22. Solid-state 13C NMR spectrum of BF-COP after exposing to ammonia.
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