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Fig. S2 FE-SEM image of (a) La; 1,-ZIS and (b) La; ¢6-ZIS.

Table S1. The weight percentage content of elements calculated from ICP-AES and atomic

ratio of Zn : In in samples.

Atomic ratio

Samples Zn (wt%) In (Wt%) La (wt%)

(Zn:In)
La; ,-ZIS 11.88 36.79 1.12 0.3229
La; 37-ZIS 11.45 36.23 1.37 0.3160

La; 96-ZIS 10.77 36.58 1.96 0.2944
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Fig. S3 The formation energy of La atom for substitution of (a) Zn and (b) In sites.
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Fig. S4 XPS survey spectra of ZIS and La,-ZIS.
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Fig. S5 Mott-Schottky plots of (a) ZIS, (b) La, 15-ZIS, (c) La, 37-ZIS and (d) La, ¢¢-ZIS.
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Fig. S6 Calculated projected density of states of (a-b) ZIS and (c-d) La, 37-ZIS.



Table S2. Kinetic parameters for the degradation of MNZ determined using pseudo-first-order

model.
Pseudo-first-order kinetic
Samples :
K (min') R?
ZIS 0.0144 0.9909
La; 1,-ZIS 0.0286 0.9940
La; 37-ZIS 0.0496 0.9877
La; 96-Z1S 0.0206 0.9944
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Fig. S7 XRD patterns of La, 37-ZIS before and after cycling experiments.
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Fig. S8 (a) Zn 2p, (b) In 3d, (c) S 2p and (d) La 3d XPS spectra of La, 37-ZIS after cycling

experiments.
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Fig. S9 SEM images of La, 37-ZIS after cycling experiments.

Table S3. Kinetic parameters for the degradation of TCH determined using pseudo-first-order

and pseudo-second-order model.

Samples Pseudo-first-order kinetic Pseudo-second-order kinetic
K; (min!) R,? K (L-mg!-min!) R;?
P25 0.0072 0.9688 0.0033 0.9696
ZIS 0.0214 0.9823 0.0186 0.9925
La; ,-ZIS 0.0305 0.9597 0.0382 0.9852
La; 37-ZIS 0.0395 0.9403 0.0643 0.9836
La; 96-ZIS 0.0294 0.9757 0.0326 0.9944
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Fig. S10 The adsorption-desorption equilibrium curves of TCH over ZIS and La, 37-ZIS.



a 150- La, 5,-ZIS | | 150+ La, ,,-ZIS
ZIs ZIs
120 120+
=) D op.
> 90 - 5 90
E E
o 601 & 60
30 304
0 0. T T T T T T
0 5 10 15 20 25 30 0 1 2 3 4 5
Time (min) t"2 (min'?)

Fig. S11 (a) The kinetics curves of pseudo-first-order model, (b) intra-particle model for TCH

adsorption over ZIS and La, 37-ZIS.

Table S4. Kinetic parameters for adsorption of TCH over ZIS and La, 37-ZIS.

Kinetic model Parameter ZIS La; 37-ZIS
K; (min!) 1.6659 1.2542
Pseudo-first-order qe (mg-g) 95.94 122.27
R? 0.9988 0.9967
K, (mg 'min!-g) 0.0951 0.0335
Pseudo-second-order qe (mg-g™h) 97.21 125.61
R? 0.9997 0.9996
Kigir(mg-g) 50.26 62.44
C; (mg- g min!) 4.8917 5.6169
R;? 0.8470 0.8679
) Kogir(mg-g!) 2.7772 5.7261
Intraparticle )
diffusion C, (mg-g!'min") 88.20 105.80
R,? 0.9006 0.9763
Ksgir (mg-g™!) 0.0702 0.4449
C; (mg-g ' -min!) 96.41 122.29
R;? 0.9170 0.9740

Table S5. Comparison of photocatalytic performance of recent reported photocatalysts for the



degradation of MNZ or TCH.
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Fig. S12 DMPO--OH generated by ZIS and La, 37-ZIS in the dark and under visible light



irradiation.
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Fig. S13 Possible intermediates in the photocatalytic degradation of MNZ by La, 37-ZIS.
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Fig. S14 Possible intermediates in the photocatalytic degradation of TCH by La, 3,-ZIS.
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Fig. S15 Proposed photocatalytic degradation pathways of TCH over La, 3;-ZIS.
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Fig. S16 TOC removal rate of MNZ and TCH by ZIS and La, 3,-ZIS.
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