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Abstract

Photocatalytic hydrogen production 1s a promising strategy for carbon-
neutral energy conversion; however, its efficiency 1s limited by rapid
charge recombination and poor visible-light utilization. Herein, a
/nO/CdS heterojunction photocatalyst with Cd-detect-rich CdS was
designed through sulfur-rich synthesis conditions to enhance
photocatalytic hydrogen evolution. The introduced Cd defects regulate
the electronic structure and promote charge separation, while the

/nO/CdS direct Z-scheme heterojunction facilitates efficient interfacial

charge transter and 1mproves photocatalytic stability. As a result, the Figure 2-. (a) Raman SPGCU’? of ZnO/CdS Photocatalysts with Different
defect-enginecered  ZnO/CdS  photocatalyst  exhibited enhanced Cd:S Ratios, (b) UV-Vis Diftuse Retlectance Spectra (DRS) ot ZnO/CdS

photocatalytic hydrogen-production performance under visible-light Photocatalysts with ditferent Cd:S ratios

(b)

~
oo
—

Zn0O

—_— 11
1:5

—— 1:10

Zn0O

Intensity (a.u.)
Absorbance (a.u.)

1 v 1 v 1 v 1 v
400 500 600 700 300 400 500 600 700
Wavelength (nm) Wavelength (nm)

irradiation. |/
(a) ZnO (b) Zn0O
— 11
o 1:5
Experimental ~ — |— 1o
: 5
) ° % E Eg=2.48 eV
€ ZnO Synthesis via Hydrothermal Method i e o
Zinc Acetate  Sodium ::g f’, . Eg=2.53 eV
Dihydrate =~ Hydroxide Eg=3.30 eV /

| | | | |
3.0 3.1 3.2 3.3 3.4 3.5 22 24 2.6 2.8 3.0

Furnace centri hv (eV) hv (eV)
stirring ) hydrothermal C oo .)f Hgation Figure 3. (a) & (b) Tauc plots and bandgap energies of ZnO and
Pre-300 > — >N % Zn0O/CdS photocatalysts

Ethanolp Sh . 120°C 6h

CS

—_
LL
° [ [ (K] I -1 {/?c—:\} - HZ
€ ZnO/CdS Synthesis via Chemical Deposition Method > £
S’ _I_
Cadmium Thioacet wn O \ H™ /H,
Chloride \ 'amide > ZnCdS
Hemipenta centri > 1 ,\
hydrate .. “ : - ~ /n0 o) 0,/H,0
o ¢, | Chemical Bath o . Jugation = (h*) o
mixing Decomposition C o o P - 2
— T @ e - ° = -
40°C 30min ® 38 o («))
7 & Lt 700) 5
no soln. 2 . 2-
/CdS o ) (1) $%7,50;
S2°7,5,03%"
Figure 4. Schematic diagram of a Z-scheme charge transfer pathway, and
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