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Highly oxidative GaN:ZnO@o-Ga203 heterostructure as a
visible-light-driven round-the-clock photocatalyst for dye
degradation and disinfection
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Fig. S1 EDS/STEM mapping for elements Ga and Zn (at. %) and EDS spectrum from

the yellow square of Untreated.

Table S1 Compositions of the yellow square in Untreated measured from EDS/STEM

Element Family Atomic Fraction (%)
N K 10.57
O K 52.83
Zn K 24.15
Ga K 12.45
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Fig. S2 EDS/STEM mapping for elements Ga and Zn (at. %) and EDS spectrum from

two yellow squares of S60.

Table S2 Compositions of the Area 1 in S60 measured from EDS/STEM

Element Family Atomic Fraction (%)
N K 22.64
o K 37.75
Zn K 21.74
Ga K 17.86

Table S3 Compositions of the Area 2 in S60 measured from EDS/STEM

Element Family Atomic Fraction (%)
N K 12.75
O K 48.49
Zn K 29.48
Ga K 9.29
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Fig. S3 EDS/STEM mapping for elements Ga and Zn (at. %) and EDS spectrum from

the yellow square of S60-HT.

Table S4 Compositions of the yellow square in S60-HT measured from EDS/STEM

Element Family
N K
O K
Zn K
Ga K

19.42

45.89

22.61

12.08

Atomic Fraction (%)

Fig. S4 HRTEM images and the Fast Fourier Transform (FFT) patterns (insets) of (a)

Untreated, (b) S60, and (c) S60-HT.




Table S5 Area Ratios for Fitted Peaks in N 1s XPS Spectra

bonding (binding energy, eV)

397.7 396.3 395.8 394.8
N-H Ga-N On...Vga Ga LMM
Untreated 0.17 0.30 0.38 0.15
S60 0.25 0.31 0.36 0.08
S60-HT 0.23 0.37 0.37 0.03

Table S6 Area Ratios for Fitted Peaks in Ga 3d XPS Spectra

bonding (binding energy, eV)

VaGa Vo Ga-O Ga-N  Ga-(N-H) Ga LMM
(Vo-Vaa/Ga-Vo)
21.7 20.7-20.8 20.3  19.7-19.8 19.1 18.5
Untreated 0 0.08 0.06 0.43 0.35 0.08
S60 0 0.19 0.11 0.37 0.31 0.02
S60-HT 0.03 0.18 0.10 0.39 0.30 0

Table S7 Area Ratios for Fitted Peaks in O 1s XPS Spectra

bonding (binding energy, eV)

532.4-533.0 531.3-531.9 530.3-530.7
Oad Zn(Ga)-Vo Zn(Ga)-O
Untreated 0.27 0.32 0.41
S60 0.19 0.50 0.31

S60-HT 0.32 0.51 0.17




Table S8 Area Ratios for Fitted Peaks in Zn 2p XPS Spectra

bonding (binding energy, eV)

1023 1022.5 1021.7
Vzu...Gaza Zn-Vo Zn-0
Untreated 0.07 0.03 0.43
S60 0.12 0.34 0.24
S60-HT 0.21 0.22 0.30

1021
ON...VaGa

0.47
0.30

0.27

Table S9 Area Ratios for Fitted Peaks in O 1s XPS Spectra of S60-HT

bonding (binding energy, eV)

dark

light

533

0.41

0.58

531.7 530.7-530.8
Zn(Ga)-Vo Zn(Ga)-O

0.53 0.06

0.33 0.09

Table S10 Area Ratios for Fitted Peaks in Ga 3d XPS Spectra of S60-HT

bonding (binding energy, eV)

VGa
21.7

dark 0.03

light 0.03

Vo Ga-O Ga-N
20.8 20.3 19.8
0.51 0.08 0.31
0.42 0.14 0.33

Ga-(N-H)
19.1

0.07

0.08




Table S11 Area Ratios for Fitted Peaks in Zn 2p XPS Spectra of S60-HT

bonding (binding energy, eV)

1023.1 1022.3 1021.5 1020.5

Vza...Gaza Zn-Vo Zn-0O Zn-On...Vaa
dark 0.17 0.44 0.33 0.06
light 0.18 0.51 0.25 0.06

Table S12 Area Ratios for Fitted Peaks in N 1s XPS Spectra of S60-HT

bonding (binding energy, eV)

398.5 397.0 395.7

N-H Ga-N ON...VGa
dark 0.23 0.30 0.47
0.28 0.43

light 0.29




