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Figure. S1. Experimental Setup for (a) Adsoprtion experiment, (b) Photocatalytic degradation.



Table S1: XRD parameters of synthesized materials

Sample Name 2𝜃 FWHM 
(o)

Average 
Crystaline 
size (nm)

Dislocation 
Density
δ = 1/D²

Microstrain
ε = β / (4tanθ)

ZnS QDs 29.2
48.53
57.52

4.0881
3.2886
4.9258

2.26 0.210 0.0465

Ag3PO4 20.96
29.77
33.39
36.66
42.57
47.89
52.78
55.11
57.38

0.09103
0.05438
0.05361
0.04913
0.04059
0.05095
0.05452
0.04934
0.05365

158.13 4.62326E-05 0.000749

2% La-doped 
Ag3PO4

20.96
29.79
33.39
36.68
42.55
47.91
52.78
55.11
57.38

0.13979
0.14077
0.12758

0.157
0.26199
0.10533
0.09436
0.09603
0.10398

73.07 0.000262602 0.001773

6% La-doped 
Ag3PO4

20.98
29.79
33.41
36.68
42.59
47.91
52.8
55.13
57.4

0.09519
0.11711
0.06976
0.07329
0.09446
0.06409
0.07397
0.07953
0.08013

118 9.02064E-05 0.001088

Ag3PO4/ZnS 
QDs

20.22
29.02
31.53
34.4
36.84
43.41
47.82
48.51
53.34

4.46288
2.4354

0.52277
0.48287
0.79919
0.51409
0.69062
2.52653
1.15687

10.33 0.03986 0.018548



2% La-doped 
Ag3PO4/ZnS 

QDs

20.9678
29.0956
31.5821
34.4514
36.9144
43.4197
47.7973
48.0844
53.3002

2.4621
0.26778
0.05361
0.39625
0.37353
0.55764
0.7416

0.32601
0.32601

37.80 0.010899 0.010365

6% La-doped 
Ag3PO4/ZnS 

QDs

20.203
29.0238
31.5582
34.4753
36.8427
43.5154
47.8212
48.8021
52.6063

0.76012
0.45228
0.45951
0.56428
0.71282
0.61419
0.2392

0.56032
0.18996

21.54 0.003808 0.007416



Table S2: comparison of pore sizes, BET Area , and crystallites sizes

Samples Crystallite sizes 
(nm)

BET 
surface 

area
(m2/g)

Pore 
Volume 

(cc/g)

Pore 
Radius 

(Å)

Pure Ag3PO4 158.13 130.109 0.036 15.578

2%-La Ag3PO4 73.06 89.934 0.031 15.564

6%-La Ag3PO4 118 133.446 0.038 15.581

ZnS QDs 2.26 116.537 0.040 15.610

6%-
Ag3PO4/ZnS 
QDs

10.33 141.120 0.053 14.761



Figure. S2. XPS analysis of (a) C1s, (b) Complete Survey



Figure. S3. % adsorption capacities of different nano catalysts.



Figure. S4. Change in absorbance of standard dye solution (15 ppm) with time for 6% 
La-doped Ag3PO4/ZnS Quantum Dots 



Figure. S5. Effect of initial dye concentration on the photocatalytic degradation of 
Eriochrome Black T using seven different catalysts



Figure S6: Effect of catalyst loading on the time-dependent photodegradation efficiency 
of Eriochrome Black T for catalysts, each tested at three dosage levels.



Figure S7 (a-b): Effect of pH on photodegradation efficiency of EBT using two different 
catalysts, (c-d) Effect of temperature on photodegradation efficiency of EBT using two 
different catalysts.



Figure S8: Kinetic study of the photodegradation process of EBT for all catalysts



Table S3 shows recently reported efficiencies of different photocatalysts for Eriochrome Black 
T (EBT). 6% La-doped Ag3PO4 and ZnS QDs show superior performance under natural 
sunlight, achieving 97.84% and 97.59% degradation of EBT, respectively, in 120 minutes. 
Compared to reported studies, the high degradation efficiencies of 6% La-doped Ag3PO4 and 
ZnS QDs under sunlight and moderate reaction time highlight their strong potential for 
practical, solar-driven wastewater treatment, combining both efficiency and operational 
simplicity.

Table S3. Comparison of Reported EBT degradation efficiencies of different 
photocatalyst.

Sr. 
No.

Photocatalyst Dyes Light 
source

Degradation 
(%)

Time 
(min)

References

1 TiO2 EBT UV light 82 90 1

2 N-doped TiO2  (N- 
TiO2 )

EBT UV light 62 180 2

3 SnS EBT Sunlight 93 120 3

4 TiO2-biochar  
composite

EBT UV light 99.14 124 4

5 SnS2 EBT Sunlight 90 120 3

6 CMO NC EBT UV light 95.5 120 5

7 Zn0.5Cu0.5Fe2O4/C3N4 EBT Visible light 
irradiation

97.08 120 6

8 PVA-Ag:ZnS EBT Sunlight 91 80 7

9 CNT@Nb2O5 EBT Visible light 
irradiation

89.89 180 8

10 TiO₂/g-C₃N₄ EBT UV light 100 150 9

11 Silica–Titania fibers EBT UV light 98 480 10

12 Li2MnO3 EBT UV light 73 60 11

13 CuAl2O4 EBT Sunlight 100 180 12

14 6% La-doped 
Ag3PO4

EBT Sunlight 97.84 120 This study

15 ZnS QDs EBT Sunlight 97.59 120 This study
16 6% La-doped 

Ag3PO4/ZnS QDs
EBT Sunlight 84.88 120 This Study
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