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Fig. S1. SEM images of (a) NPC-NSs-T, (b) NPC-NSs-P and (c) NC-NSs.
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Fig. S2. TEM images of (a) NPC-NSs-T, (b) NPC-NSs-P and (c) NC-NSs.
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Fig. S3. Raman spectra of NPC-NSs-T, NPC-NSs-P and NC-NSs.
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Fig. S4. FT-IR spectra of NPC-NSs-T, NPC-NSs-P and NC-NSs.
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Fig. SS. XPS survey spectra of NPC-NSs-T, NPC-NSs-P and NC-NSs.
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Fig. S6. N 1s XPS spectra of NPC-NSs-T, NPC-NSs-P and NC-NSs.
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Fig. S7. Catalytic performance of pure quartz at 500 °C.
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Fig. S8. Propene and olefin yield of NPC-NSs-T, NPC-NSs-P and NC-NSs at different

reaction temperatures.
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Fig. S9. Carbon balance of NPC-NSs-T during the long-term test at 500 °C.
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Fig. S10. PXRD patterns of NPC-NSs-T before and after reaction.
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Fig. S11. Raman spectra of NPC-NSs-T before and after reaction.



Fig. S12. SEM images of (a) NPC-NSs-T, (b) NPC-NSs-P and (c) NC-NSs after the

reaction.
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Fig. S13. TEM images of (a) NPC-NSs-T, (b) NPC-NSs-P and (c) NC-NSs after the

reaction.
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Fig. S14. (a) C 1s and (b) O 1s XPS spectra of NPC-NSs-T, NPC-NSs-P and NC-NSs

after reaction.
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Fig. S15. Photographs of NCP-NSs and NC-NSs in the quartz tube before (a, c) and

after (b, d) reaction.
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Fig. S16. In-situ DRIFTS spectra of NPC-NSs-T before and after heat treatment at 500
°C.

Notes: According to previous works, the characteristic peaks of P=0O and P-O-C species
are mainly located in the region of 900-1100 cm™'. However, the in-situ DRIFTS
spectra is almost the same before and after heat treatment at 500 °C. Therefore, we

suppose that the P=O and P-O-C groups are stable at 500 °C.



Table S1. Micropore volume and external surface area of NC-NSs, NPC-NSs-P and

NPC-NSs-T.
Samples Micropore surface area Mesopore surface area
P (cm? g 1) (em? g )
NC-NSs 2.06 32.54
NPC-NSs-P 1.81 36.21

NPC-NSs-T 1.11 41.60




Table S2. Comparison of surface element content of NC-NSs and NPC-NSs-T before

and after ODHP reactions.

Elements and species contents (at.%)

Samples
P* C 0) C=0
NC-NSs 92.37 1.76 14.57
NC-NSs (uesd) 92.82 33 8.39
NPC-NSs-T 0.28 87.29 4.03 9.21
NPC-NSs-T (uesd) 87.88 4.76 8.71
NPC-NSs-P 0.22 88.37 2.88 4.43
NPC-NSs-P (uesd) 88.69 4.63 3.46

Note: *P contents (wt.%) were measured by ICP-OES.



Table S3. Summary of catalytic performance of some recently reported carbon-based

catalysts in ODHP reactions.

Samples  Comersion. Seleetivity PR g
(%)
NC-NSs 18.6 51.07 9.0
NPC-NSs-P 19.8 56.43 10.7 This work
NPC-NSs-T 19.94 64.16 12.4
g-C3Ny-12 h 14.9 74.7 11.1 !
PZS@OCNT 14.3 63 9.0 2
2% B-SFC 2.0 88.6 1.7 3
BosCN 6.7 84.6 5.7 4
NG-2 10.0 55.0 5.5 3

CN-15-2.0 22.98 41.70 9.6 6
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