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Figures

Fig. S1 SEM images of Cd;4Zn,S-10 samples. (a) CdS-10, (b) CdyeZng;S-10, (c)
Cdy.7Zny35-10, (d) Cdy.sZngsS-10, (e) Cdg3Zn,;S-10, (f) Cdy.1ZngoS-10 and (g) ZnS-
10.
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Fig. S2 (a) TEM and (b and ¢) HRTEM images of CdysZn,5S-10. The lattice fringes
with a spacing of ca. 0.20, 0.22, 0.31 and 0.34 nm can be indexed to the (110), (102),
(101) and (002) plane of WZ Cd;—,Zn,S solid solution, respectively.



Area 3#

)

200 ) nm

Z(J(ﬂn

Fig. S3 (a) TEM, (b and ¢) HRTEM images of ZnS-16. (d) Dark-field TEM and (e-h)

corresponding EDX elemental mapping images of ZnS-16. The inset in b is the SAED

pattern of ZnS-16. The lattice fringes with a spacing of ca. 0.31 and 0.32 nm can be

indexed to the (002) and (020) plane of ZnS(en), s,' respectively.
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Fig. S4 EDX spectra of nanoplates, nanopopcorns and ZnS-16 in Area 1# (Fig. 3g),

Area 2# (Fig. 3g) and Area 3# (Fig. S3d), respectively.
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Fig. S5 The overall survey XPS spectrum of Cd 5Zng 5S-16.
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Fig. S6 Hj-evolution rates of CdysZnysS-16 with different weights using 420-nm

LED light.
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Fig. S7 (a) XRD patterns and (b—c) SEM images of Cd;sZnsS-16 before and after

photocatalytic reaction.
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Fig. S8 XPS spectra of CdjsZnysS-16 before and after photocatalytic reaction. (a) Cd
3d, (b) Zn 2p, and (C) S 2p.



Fig. S9 Photographs of Cd; xZn,S-16 and CdysZngsS-10.
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Fig. S10 UV—vis absorption spectra of Cdy sZnysS-10 and CdysZngsS-16.
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Fig. S11 (a-b) XRD patterns and determined bandgaps of WZ Cdy7Zny3S and ZB
Cdy7Zny5S. (c—d) Mott—Schottky plots of WZ Cdy7Zn;S and ZB Cdj;Zn,5S at
different frequencies of 1500, 1000 and 500 Hz.
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Fig. S12 Photocatalytic H,-evolution activities of WZ Cdy7Zng3S and ZB Cd,7Zn 3S.



Tables

Table S1 EDX experimental data of nanoplates (Fig. 3g, Area 1#), nanopopcorns (Fig.
3g, Area 2#) and ZnS-16 (Fig. S3d, Area 3#).

sample Weight percentage (wt%) Atomic percentage (at%)
N Cd Zn S N ¢ Zn S
lat
Hanopiales =9 05 10.04 5135 29.55 2545 393 33.13  37.49
(Area 1#)
NANOPOPCOTNS 4 4 4986 13.98 34.68 543 2546 11.76  57.35
(Area 2#)
ZnS-16
. 1. 4 1. 18.72  0.42 . 412
oo 655 1.06 6045 3193 1872 0 39.66 0

Table S2 ICP-OES experimental data for Cdy sZng sS-16.

sample Weight percentage (wt%) Mole ratio
Cd Zn S Cd:Zn
CdysZn(5S-16 46.54 27.36 14.81 1:1.01

Table S3 Absolute fluorescence quantum yield (@, of CdysZngsS-10 and
Cd0.52n0_5S-16.

Sample Cd0,5Zn0,5S—10 Cdo,5Zn0,5S—16

D/ (%) 1.47 0.21




Table S4 Comparison of Cd;—xZn,S phase junctions for photocatalytic H, evolution

with Na,S/Na,SO; as sacrificial reagent.

Preparation Solvent/ Activity (umol  AQY%
Photocatalyst method Temperature h'mg™) (420 nm) Ref
ZB/WZ
282.14 This
Z lvoth 1 180 ° 4.4
Cd;«Zn,S solvotherma en/180 °C (4>420 nm) 6 work
nanopopcorns
CdosZngsS o WHE T entH,0/ 230 25.8
irradiation 62 2
nanorod °C (A>430 nm)
solvothermal
CdysZngsS en+H,0/ 180 83.5
lvoth 1 47. .
nanospheres Solvotierma °C (A>420 nm) 73
o 30
Cd;—Zn,S recipitation H,0/25 °C (A>400 nm) - 4
precip (Na,S-K,S05)
Twin- 46.6
o 5
CdysZng S solvothermal H,0/180 °C (A>420 nm) 6.6
deta+H,0O/ 31.3 6
Cdy.7Zng 35S solvothermal 180 °C (05420 nm) 65.7
CdysZngsS 125.27
hydroth 1 H,0/180° 21. {
nanoparticles ydrotherma 20/180°°C (A>420 nm) >
H,0O+oleylami 1.93
Cdo4Zng6S reflux ne+octadecene (>4 2 0 nm) - 8
/230 °C -
H,O+TEOA/ 9.44 9
Cdo¢Zng4S solvothermal 160 °C (A>420 nm) 9.8
ultrasonic
ZB-WZ 9.8
i hanol/160 ° 48. 10
Cd,_7n.S assisted ethanol/160 °C (0>430 nm) 8.7

precipitation




Table S5 Comparison of Cd;—.Zn,S-based catalysts for photocatalytic H, evolution.

Photocatalyst

ZB/WZ
Cd] 7XZI’IXS
nanopopcorns

Zn5CdosS
Twin-Zngy sCdg 5S
NiSy-Zng sCdy 5S

ZnysCdgsS/

PdP_y33S-1 67

Cdy.sZngsS
nanorod
Cuj 94S-

Zn,Cd,_S

Pt/Cu, 04S-

Zn,Cd;_,S

NiS/Zn0_5Cd0_5S

Zl’l] _XCdXS/ D-
ZHS(CH)0,5

Zl’lo'5CdO'5S@
HNTs-10

Pt-PdS/
Zn, sCdy sS-P

Ni,P/ Zng 5Cqo 5S

Cdo.5Zn0‘5S/TNTs

Hollow
Zny¢Cdy 4S cage

Light
source
(Xe lamp)

A=420 nm

A=400 nm
A=430 nm

A=430 nm

2>420 nm

A=430 nm

2>420 nm

2>420 nm

2>420 nm

2>420 nm

A>400 nm

2>420 nm

A>420 nm

2>430 nm

2>420 nm

Sacrificial
reagent

Nazs-Nast3

NaQS-NaQSO3

NaZS-NaZSO3

NaQS-NaQSO3
NaZS-NaZSOg

Ascorbic acid

Nazs—Nast3

Nazs—NaQSO3

Nazs-N3.2803

Nazs-Na2$O3

Nazs-Nast3

Nazs-Nast3

NaZS—NaZSOg

NaZS-NaZSOg

NaZS-Na2803

Nazs—NaZSO3

10

Activity
(umol h~!
mg)

7.42
17.9

44.6

246

372

25.8

7.74

13.53

16.78

15.5

25.67

23.44

1.74

5.68

AQY%
(420 nm)

64.4

9.6
43 (425 nm)

100 (425 nm)

16.5

19.7

62 (425 nm)

8.5

26.4

50 (440 nm)

323

89

19

38.1
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Twin-Cd;_Zn,S/

>42
MOSQ & onm
Pt/Zn,Cd, S
hollow A>420 nm
nanospheres
Nixcolfx/
2>420 nm
Zny75Cdg25S
Ni/NiS/ =420
Zn().szO.SS B "
Zno_SCdO.SS@
>
AN A=420 nm
Pt/Twin-
>
Cd—Zn,S += 400 mm
Zny3Cdp,S@ g-
>
CN,L A=420 nm
Pt/Cdy5Zn5S/
>42
BiVO, raz0nm
Twin-Cdy sZng 5S/ A>420 nm

CoO

MoS;,-CdysZngsS  A=420 nm

COF€204/
>4
CdooZio,S 2>400 nm
Zl’lode()jS/
>
Nig 1Coq P 2>400 nm
Cu-doped A= 420
Zl’lo'5Cdo'5S - nm
Zn-Cd-S (surface 3>420 nm

defects)

NaZS-NaZSO3

Lactic acid

Lactic acid

NaQS—
Nastg—
TEOA

Lactic acid

NaZS-Na2803

ascorbic acid

NaZS-Na2803

Nazs-Nast3

NaZS-NaQSO3

Lactic acid

NaQS-NaQSO3

NaZS—NaZSO3

NaQS-Nast3

Nazs-Na2$O3
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3.5
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214

11.42
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36.3

~23

133
(365 nm)
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BP,/Zn(5CdgsS A>420 nm  Na,S-Na,SO; 137.17 36.3 36

CdiZn,S/CdS A=420nm Na,S-Na,SO; 133.5 50.1 Y
Cd\ZnS@ O- 12420 mm Na,S-Na,SO; 223.17 64.1 N
MoS,/Ni;O; Lacticacid  66.08 412
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