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Scheme S1. Proposed formation of (a) melon, (b) K-PTI and (c) K-PHI based carbon nitrides used for 

photocatalytic H2 evolution.
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Scheme S2. Molecular structures of the alcohols used for photocatalytic H2 evolution in this study.



Figure S1. Powder XRD patterns of different CN photocatalysts as investigated for photocatalytic H2 

evolution studies.



Figure S2. FT-IR of different CN photocatalysts as investigated for photocatalytic H2 evolution studies.





Figure S3. Survey spectra, High-resolution C1s, K2p, N1s, O1s, Li1s and Cl2p XPS analysis of melon, K-

PTI and K-PHI photocatalysts as investigated for photocatalytic H2 evolution studies.



   

   

Figure S4. HR-TEM images of different CN photocatalysts as investigated for photocatalytic H2 evolution 

studies: (a) melon, (b) K-PHI, (c) K-PTI. Selected are as marked in (a), (b) and (c) were exemplified in 

Figure 1.



Figure S5. UPS analysis of melon, K-PTI and K-PHI.
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Figure S6. Solid-state C13 NMR analysis of melon, K-PTI and K-PHI.



Figure S7. SEM images of different CN photocatalysts as investigated for photocatalytic H2 evolution 

studies (a) melon, (b) K-PTI, (c) K-PHI and (d) NaK-PHI.
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Figure S8. Low temperature (77 K) nitrogen adsorption-desorption isotherms of different CN 

photocatalysts as investigated for photocatalytic H2 evolution studies.
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Figure S9. UV-Vis absorption spectra of different CN photocatalysts as investigated for photocatalytic H2 

evolution studies.



Figure S10. Powder XRD patterns of PtNPs/K-PHI with different Pt loading contents: 0 wt. %, 1 wt. %, 

and 3 wt. %.
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Figure S11. Dark-field scanning transmission electron microscopy (STEM) of PtNPs/K-PHI with 

different Pt loading contents: 0.1 wt.% (a) and (b), 0.5 wt. % (c)and (d), and 3 wt. % (e) and (f).



Figure S12. Scanning electron microscopy (SEM) image (a) and (b-f) corresponding elemental mappings 

recorded for the as-prepared PtNPs/K-PHI sample.
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Figure S13. High resolution XPS analysis of PtNPs/K-PHI with different Pt loading contents: 0.1 wt. %, 

0.5 wt. %, and 3 wt. %.



Figure S14. Powder XRD patterns of PtNPs/K-PHI with different Pt loading contents: 0 wt. %, 1 wt. %, 

and 3 wt. %.



Figure S15. Proposed reaction scheme of photocatalytic H2 production from reforming of biomass 

derivatives catalyzed by PtNPs anchored on K-PHI.



Figure S16. Photocatalytic H2 evolution by K-PHI deposited with different amounts of Pt from water and 

ethanol mixture under visible light irradiation.



Figure S17. GC-MS analysis of the gaseous products (m/z=2 H2, m/z=16 CH4, and m/z=44 CO2) 

collected after photocatalytic reforming of ethanol catalyzed by PtNPs/K-PHI.



       

    

    















Figure S18. The top and the side view of the most stable structure of melon, K-PHI, K-PTI, and their 

associated adsorption configurations. The red, brown, blue, pink and gray balls represent O, C, N, H and 

Pt atoms, respectively.
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Scheme S3. Proposed reaction pathway of photocatalytic reformation of ethanol for H2 and CH4 evolution.



Table S1. Surface atomic ratios of all elements measured by XPS.

Sample C % N % O % K % Pt %

0.1 wt. Pt/K-PHI 37.7 46.25 7.4 8.63 0.02

0.5 wt. Pt/K-PHI 38.2 44.8 7.4 9.4 0.2

3 wt. Pt/K-PHI 39.5 39.7 10.6 9.3 0.9



Table S2. Fitting results of time-resolved photoluminescence spectra of K-PHI and PtNPs/K-PHI.

Samples τAV(ns) τ1(ns) (Rel %) τ2(ns) (Rel %)

K-PHI 2.67 1.01 (37) 3.29 (73)

PtNPs/K-PHI 1.07 0.74 (63) 3.24 (29)



TableS3. Comparing of the photocatalytic H2 evolution activities of the materials by reforming of biomass 

or biomass derivatives in the literatures.

Catalysts Light Biomass HER / µmol h-1 AQY Ref.

Pt/TiO2 UV glucose 200 - 1

Pt/ZnSn(OH)6
high-pressure 

mercury lamp
ethanol 800 - 2

Pt/CCNNSs >420 nm methanol 53 8.57 3

CCN550 >420 nm methanol 33 6.8 4

CdS/MoS2 >400 nm glucose 5500 - 5

Pt/o-g-C3N4 fullarc glucose 4.6 - 6

Pt/PdO2/Cu2O >420 nm glucose 11.3 - 7

Pt/Urea-CNx AM1.5 methanol 56.2 - 8

CdS/PdOx AM1.5 lignocellulose - 1.2 9

Pt/g-C3N4–DND >420 nm methanol 41.7 6.25 10

PtNPs/K-PHI 420 nm LED ethanol 93 15 This work
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