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Figure S1

Fig. S1 Water contact angle measurements of (a) pure g-C₃N₄ and (b) optimal CNA40

sample.
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Figure S2

Fig. S2 Effect of solution pH on the piezocatalytic hydrogen production performance
of CNA40 and CN catalysts.
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Figure S3

Fig. S3 Long-term cyclic piezocatalytic hydrogen evolution performance of CNA40

catalyst.
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Figure S4

Fig. S4 Comparison of XRD patterns of CNA40 before and after piezocatalytic
reaction.

Test were carried out on CNA40 after the fourth round of the cycle. As shown in the XRD

patterns in Fig. S4, the characteristic diffraction peak positions of CNA40 remain completely

unchanged before and after the reaction. This confirms that the intrinsic crystal framework of

the material remains intact and no new phases are formed. A slight decrease in the intensity of

the (002) peak at 27.5° is accompanied by a marginal reduction in crystallinity.
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Figure S5

Fig. S5 SEM characterization of the morphology of CNA40 after piezocatalytic
hydrogen evolution reaction.

Furthermore, the SEM images (Fig. S5) demonstrate that CNA40 retains its typical

two-dimensional layered nanosheet structure before and after the reaction. No

significant differences are observed in the morphology, size, or stacking state of the

nanosheets, and no obvious agglomeration, fragmentation, or structural collapse is

detected. After the reaction, the surface porosity of the nanosheets slightly increases.

It is speculated that this is caused by mild adjustment under continuous mechanical

stress during the piezocatalytic process, which does not affect the overall morphology

of the material.
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Calculation of energy conversion efficiency

The efficiency of converting mechanical energy to chemical energy is estimated by

the ratio of the output chemical energy and the ultrasonic energy received by the

reaction suspension. During the piezocatalytic reaction, the liquid level of the

suspension in the reactor is kept equal to the external propagation medium (water) as

illustrated in Scheme S1.[1]

Scheme S1 Schematic diagram of piezocatalytic reaction unit.

The volume of the reactor immersed in propagation medium (water), VR

VR= π*(5/2)2*0.9 cm3 =17.67 cm3

The volume of propagation medium (water), V0

V0= lwh = 21*25*20 cm3 = 10500 cm3

The ultrasonic power received by the reactor, IR

IR= P0*(VR/V0) = 100 * (17.67/ 10500) W= 0.1683 W

Where P0 = ultrasonic power from the ultrasonic generator.

The reflectivity of glass tube against the ultrasonic vibrations, R
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� =
ρ glass c glass − ρ water c water
ρ(glass)c(glass) + ρ(water)c(water) =

2.8 ∗ 2E8 − 1.0 ∗ 2.25E8
2.8 ∗ 2E8 + 1.0 ∗ 2.25E8

= 0.185

Where ρ = density of media; c = speed of light in media.

The ultrasonic energy received by the reaction suspension, Emech

Emech=(1-R) * IR * t = (1-0.185) * 0.1683 * 3600 J = 493.7922 J

The output chemical energy, Echem

Echem=2nH2EteNA=2 * 4.26E(-6)(mol) * 1.23(eV) * 1.602E(-19) * 6.02E(23)=1.01 J

Where nH2= hydrogen produced in moles; Et = threshold energy of water

decomposition =1.23 eV; NA = Avogadro’s number; e = electron volt.

The energy conversion efficiency of sample, ŋ

ŋ = (Echem/ Emech) * 100% = 0.2%
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Table S1. Comparison of piezocatalytic H2 production performance over typical piezocatalysts
previous reported and aromatic carbon rings embedded in carbon nitride in this work.

Piezocatalysts
Catalytic
Conditions

Sacrificial
Agents

Multiplicati
on factor

Catalytic
Activity

Ref.

Aromatic carbon rings

embedded in g-C3N4

Ultrasonic vibration

(50 W, 40 KHz)
None 3.75 214.69 μmol·g−1·h−1

This

Work

Tubular g-C3N4
Ultrasonic vibratio

(160 W, 40 KHz)

1.4 mol/L

glucose, 2 wt% Pt
2.7 2014.7 μmol·g−1·h−1 [2]

Carbon ring doped

g-C₃N₄

Ultrasonic vibration

(160 W, 40 KHz)

250 g/L glucose,

2 wt% Pt
2 1473.2 μmol·g−1·h−1 [3]

Nitrogen vacancy and

Cl doping of g-C₃N₄

Ultrasonic vibration

(160 W, 40 KHz)

250 g/L glucose,

2 wt% Pt
2.6 1961 μmol·g−1·h−1 [4]

Silver monatomic and

cluster co-modified

g-C3N4

No specific

explanation provided
None 2.1 7.90 mmol·g-1·h-1 [5]

1T/2H flake-like MoS2
/ protonated g-C3N4

Ultrasonic vibration

(150 W, 40 KHz)

10 vol%

Triethanolamine
3.3 1070 μmol·g−1·h−1 [6]

g-C3N4/ZnO nanorods

Ultrasonic vibration

(60 W, 40 KHz, 50 W

visible light)

10 vol%

methanol
1.81 1497.5 μmol·g−1·h−1 [7]

Sulfur vacancies

control MoS2

Ultrasonic vibration

(80 W, 40 KHz)
MeOH 3.24

1423.29

μmol·g−1·h−1
[8]

O vacancies control

MoS2

Ultrasonic vibration

(100 W, 40 KHz)
H2O 2.36 47.75 μmol·g−1·h−1 [9]

Sn doped into SrTiO3
Ultrasonic vibration

(80 W, 40 KHz)
None 3.28 101.46 μmol·g−1·h−1 [10]

MoS2@Mo2CTx
Ultrasonic vibration

(300 W, 40 KHz)
MeOH 3.06 1164.8 μmol·g−1·h−1 [11]

MoS2/ZnO/CuFe2O4

nanosheets

Magnetic stirring at

400 rpm

10 vol%

methanol
2.19 3150 μmol·g−1·h−1 [12]
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