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Figure S1. (a) EDS mapping of Ag1Pt3/CN, and (b) the corresponding metal ratio analysis.



Figure S2. (a) Scheme illustrates the transformation of Ag NPs when washed with ethanol. TEM images 

of (b) water-washed Ag4/CN, (c) ethanol-washed Ag4/CN, and (d) ethanol-wahsed Ag1Pt3/CN. (e) The 

XRD patterns of water-washed Ag4/CN and ethanol-washed Ag4/CN. (f) XPS Ag3d and (g) XPS O1s 

spectra of water-washed Ag4/CN and ethanol-washed Ag4/CN. 



Calculation of reduction potentials:

(1) Since Ag+ ions cannot exist in an alkaline solution, we refer to the standard reduction potential for the 

Ag2O/Ag pair, which is 0.342 V. The standard reduction potential for the Pt(OH)6
2-/Pt pair is not known, 

but it can be approximated using the PtCl6
2-/Pt pair, which is calculated to be 0.718 V, based on the PtCl6

2-

/PtCl4
2- (0.68 V) and PtCl4

2-/Pt (0.755 V) pairs:

𝜑𝜃(𝑃𝑡𝐶𝑙2 ‒
6 /𝑃𝑡) × 4 = 𝜑𝜃(𝑃𝑡𝐶𝑙2 ‒

6 /𝑃𝑡𝐶𝑙2 ‒
4 ) × 2 + 𝜑𝜃(𝑃𝑡𝐶𝑙2 ‒

4 /𝑃𝑡) × 2

𝜑𝜃(𝑃𝑡𝐶𝑙2 ‒
6 /𝑃𝑡) =

0.68 + 0.755
2

= 0.718 𝑉

(2) According to the Nernst equation at 298 K, the concentrations of Pt(OH)6
2- and OH- could influence the 

reduction potentials (refer to detailed calculations below), resulting in adjusted values of 0.617 V for 

Pt(OH)6
2-/Pt and 0.314 V for Ag2O/Ag at the initial state. This suggests that galvanic replacement between 

Pt(OH)6
2- and Ag is feasible. 

For the Pt(OH)6
2- + 4e- = Pt + 6OH- reaction, assuming that the standard reduction potential was close to the 

PtCl6
2-/Pt pair, then the actual reduction potential of the Pt(OH)6

2-/Pt pair at the initial state is calculated to be 

0.617 V:

𝜑(𝑃𝑡(𝑂𝐻)2 ‒
6 /𝑃𝑡) = 𝜑𝜃(𝑃𝑡(𝑂𝐻)2 ‒

6 /𝑃𝑡) +
0.059

4
𝑙𝑔

𝑐(𝑃𝑡(𝑂𝐻)2 ‒
6 )

𝑐6(𝑂𝐻 ‒ )
≈ 0.718 +

0.059
4

𝑙𝑔
1.03 × 10 ‒ 4

36
= 0.617 𝑉

For the Ag2O + H2O + 2e- = 2Ag + 2OH- reaction, the actual reduction potential of the Ag2O/Ag pair is calculated 

to be 0.314 V:

𝜑(𝐴𝑔2𝑂/𝐴𝑔) = 𝜑𝜃(𝐴𝑔2𝑂/𝐴𝑔) +
0.059

2
𝑙𝑔

1

𝑐2(𝑂𝐻 ‒ )

≈ 0.342 +
0.059

2
𝑙𝑔

1

32
= 0.314 𝑉

(3) In principle, the galvanic replacement reaction would stop when . 𝜑(𝑃𝑡(𝑂𝐻)2 ‒
6 /𝑃𝑡) = 𝜑(𝐴𝑔2𝑂/𝐴𝑔)

Assuming that the concentration of OH- did not change (NaOH is excessive), the final concentration of 

Pt(OH)6
2- was calculated to be 2.97 10-15 mol/L, indicating that ~100% of Pt(OH)6

2- would be reacted.×

𝜑(𝑃𝑡(𝑂𝐻)2 ‒
6 /𝑃𝑡) = 𝜑(𝐴𝑔2𝑂/𝐴𝑔)

0.718 +
0.059

4
𝑙𝑔

𝑐(𝑃𝑡(𝑂𝐻)2 ‒
6 )

36
= 0.314



𝑐(𝑃𝑡(𝑂𝐻)2 ‒
6 ) = 2.97 × 10 ‒ 15 𝑚𝑜𝑙/𝐿



Figure S3. the effects of (a) cellulose concentration and (b) NaOH concentration on H2 evolution.

Figure S4. TEM image of Ag1Pt3/CN after 12 hours of test. 



Table S1. Comparison of our Ag1Pt3/CN with the reported g-C3N4 and TiO2 based photocatalysts in H2 

evolution from cellulose reforming.

Photocatalyst HER rate
(µmol/g/h) Light source Conditions Reference

Ag1Pt3/CN
(10 mg) 652.7 300 W Xe lamp

150 mW/cm2
5 g/L cellulose

3 M NaOH This work

0.21 wt.% Pt/C3N4
(10 mg) 1110 40 W blue LED

 (λ = 427 nm)
2 g/L α-cellulose

10 M NaOH Wang et al.[1]

Pt1Au3/CN 
(10 mg) 1186 300 W Xe lamp

150 mW/cm2
5 g/L cellulose

3 M NaOH Ding et al.[2]

4 wt.% Pt/NCNCNx
(5 mg) ~ 10 AM1.5G 33.3 g/L cellulose 

10 M KOH Kasap et al.[3]

0.8 wt.% Pt/HCN-
NEA (30 mg) 1007 Xe lamp

(λ > 420 nm)

2.5 g/L α-
cellulose

5 M NaOH
Liu et al.[4]

1 wt.% 
Pt/monolayer g-
C3N4 (50 mg)

72.67 300 W Xe lamp
(λ > 420 nm)

5 g/L α-cellulose 
pH = 10 Rao et al.[5]

2 wt.% Pt/CNNs
(50 mg) 94.33

300 W Xe lamp
(400 < λ < 

780nm)

0.5 g/L cellulose
3 M NaOH Hong et al.[6]

3 wt.% Pt/K-PHI-
450 

(200 mg)
190.6 420 < λ < 800nm 50 g/L cellulose

0.8 M NaOH Nimbalkar et al.[7]

g-C3N4-C0.40
 (20 mg) 104.4 300 W Xe lamp 

(λ ≥ 630 nm)

20 g/L α-
cellulose

10 M NaOH
Xie et al.[8]

0.3 wt.% Pd/TiO2
(50 mg) 436 3 MH-lamps of 

150 W
3.33 g/L cotton 
linter cellulose

Abdul Razak et 
al.[9]

1% wt.% Pt/anatase 
TiO2 nanosheet 

(100 mg)
275 300 W Xe lamp 4 g/L cellulose

Sonication Cheng et al.[10]

2 wt.% Pt/P25
(10 mg) 614.7 395 nm LED 5 g/L Napkin

10 M NaOH Wu et al.[11]

TiO2/NiOx@Cg
(20 mg) 270 500 W Xe lamp 20 g/L cellulose

Sonication Zhang et al.[12]

1 wt.% Pt/TiO2
(100 mg) 305.83 300 W Xe lamp

5 mL filtrate of 
acid treated corn 

straw
Zhou et al. [13]
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