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(a). Dissolution Of Bismuth Nitrate in 15 ml EG to prepare Solution A

(b). Dissolution of PVP in 10 ml EG to prepare Solution B

(c). Mixing of sol A and Sol B, to prepare solution C.

(d). Dissolution of KCl and KI with Different ratio in 10 ml EG to prepare solution D
(e). Mixing of solution C and solution D, to prepare solution E

(f). Hydrothermal treatment at 160C for 12 hour

(g). Washing with water and drying over night.

(h).  Calcination at 450 C for 1 hour to obtain the target BOC/BOI

Figure S1. Steps involved in the synthesis of heterostructure BOC/BOI composite.
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Figure S2. TGA and DSC plot of BiOI photocatalyst.

1.Thermogravimetric analysis

In the calcination process, TGA is an effective technique to observe the phase transformation and weight-loss% in
a material. Thus, the specific calcination temperature for the desired phase formation of our targeted materials was
determined through the TGA measurement. This measurement was conducted in the temperature range from 50 °C to
750 °C of the hydrothermally prepared BiOI raw powder. Figure S2 shows the TGA (weight-loss%) and DSC (endother-
mic and exothermic) plot of the raw powder. The obtained TGA plot is divided into four segments, wherein segment I,
segment II, segment III, and segment IV correspond to the temperature ranging from 50 °C to 270 °C, from 270 °C to
390 °C, from 390 °C to 530 °C, and from 530 °C to 620 °C, respectively. In segment I, it can be observed that BiOI lost
1.8% of its initial weight due to the existence of water molecules and volatile compounds [1,2]. In segment II, the de-
composition of EG molecules and deiodination occurred, which reduced the weight by 3.8% [3,4]. Due to deiodination
in this segment, the heat flow curve showed a small endothermic peak at 335 °C, indicating that the BiOI phase is
transformed into BizOols [5]. In Segment III, it can be observed that the deiodination process continued, which in turn
reduced the weight by 18.02% and created an endothermic peak at 552 °C, confirming the phase transformation from
BizOvls to BisOrI (BOI) [6]. Lastly, in segment IV, it is observed that there is no loss in weight %, thus showing the thermal
stability of the targeted BOI photocatalyst. However, it can be seen that by increasing the temperature above 620 °C, the
loss in weight % is re-started. Further, a dominant endothermic peak at 650 °C is created, which confirmed the conver-
sion of BOI to the Bi2Os phase [7]. Thus, based on TGA analysis, it is confirmed that the targeted phase of the hetero-
structured composite, i.e., the BOC/BOI composite, can be formed when the BOC/BiOI raw powder is calcined for 1 h
at 450 °C [8].
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Figure S3. Intensity line profiles of the inverse FFT of (a, b) BOC and BOI (c) in the BOC/BOI heter-
ostructure.
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Figure S4. FESEM image of (a) BOC/BOI-3 composite and (b) its corresponding EDS sum image
consists of four different colors: light red, dark red, green, and blue; these denote the presence of (c)
Bi, (d) O, (e) Cl, and (f) I in the BOC/BOI-3 heterostructure, respectively (g) EDS spectrum of
BOC/BOI-3 composite, with the inset table showing the atomic and elemental weight percentages
of BOC/BOI-3 nano composite.
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Figure S5. XPS survey spectra for BOC, BOI, and BOC/BOI based photocatalysts.
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Figure S6. Time resolved absorption spectra of RhB degradation with (a) BOC, (b) BOI, (c)
BOC/BOI-1, (d) BOC/BOI-2, (e) BOC/BOI-3, and (f) BOC/BOI-4 photocatalysts.
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Figure S7. Pseudo first order reaction kinetic plots of BOC, BOI, BOC/BOI-1, BOC/BOI-2, BOC/BOI-

3, and BOC/BOI-4 photocatalyst for RhB degradation.
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Figure S8. Time-resolved absorption spectra of RhB degradation with (a) BOC, (b) BOI,(c) BOC-
BOI-3, and (d) Pseudo first order reaction kinetic plots of BOI, BOC, and BOC/BOI-3.
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Figure S9. (a) Degradation efficiency with reaction rate constant and (b) 1st order reaction kinetics
plot of RhB with and without scavengers in the presence of BOC/BOI-3.
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Figure S10. NBT degradation in the presence of (a) BOC, (b) BOL and (c) BOC/BOI-3; (d) Chemical
reaction for conversion of p-Nitroblue tetrazolium Chloride (NBT) to Formazan in the presence of
super oxide radicals (*Ox").
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Figure S11. LC-MS of (a) RhB and (b) BPA after various photocatlytic reaction time.

Figure S12. FESEM images BOC/BOI-3 heterostructures after (a) RhB and (b) BPA degradation.

Table S1. Obtained parameters from the TRPL curves.

Sample Al

Tl A2 Tl <>

BOC * 5.64 x 1012

0.53741 35.9181 7.42557 0.53741

BOI 2.09 x 1012

0.5551 31.54899 7.91884 0.55511

BOC/BOI-3 3.26 x 1012

0.92468 25.33757 8.80043 0.92474
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Table S2. Comparison of photocatalytic degradation of RhB with recently reported literature.

Amount of Solution cizttﬁ?rr; Degrada- Rate con- Removal
Photocatalyst Lamp (s) catalyst volume tion tion time stantK rate Ref.
. . o
(mg) (mL) (mg.L) (min) (min?) (%)
BLOCY BiOAd o0 W Xelamp oy, 40 17 90 0040  97es S
(<420 nm) work
. 350 W, Xe lamp
BisO4Cl/g-CsN4 (<420 nm) 100 100 10 120 0.019 91.5 [9]
BisO4Cl/SrFerxO19 300 W, Xe lamp 100 100 10 80 0.0387 99.15 [10]
. 350 W, Xe lamp
AgCl/Biz04Cl (<420 nm) 200 100 - 70 0.048 99.5 [11]
. 350 W, Xe lamp
Agl/BisO7l (<420 nm) 100 100 10 120 0.046 99 [12]
. 300 W, Xe lamp
g-C3N4/BisOrl (<420 nm) 40 40 10 20 0.197 98.2 [13]
. 500 W, Xe lamp
g-CsNy/BisOr1 (<420 nm) 50 50 4.8 120 0.0186 90 [14]
. . 300 W, Xe lamp
Pal/Bi5071/BisOsl2 (<420 nm) 50 100 10 40 0.08 99.9 [15]
) 500 W, Xe lamp
Ag/AgBr/BisOrl (<420 nm) 50 50 5 60 0.0557 95 [16]
BisO7Boslos 300 W, Xe lamp 50 100 20 120 -- 68 [17]
BiOI/MnxZnixFe20s 250 W, Xe lamp 100 100 10 240 -- 59 [18]
. . 500 W, Xe lamp
Bi4Os12/BisO71 (<420 nm) 50 50 9.6 240 -- 79 [19]
2 Xel
BibO«Cl/g-CoNy 220 W Xe lamp 50 100 10 90 ~ 98.3 [20]

(<420 nm)
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Table S3. Comparison of photocatalytic degradation of BPA with recently reported literature.

Amount Solution Solution con- Degrada- Rate con-
Removal rate

Photocatalyst Lamp (s) of catalyst volume  centration tiontime stantK o Ref.
. . (%)
(mg) (mL) (mg.L) (min) (min)
BiOuCl/BisOil S0 W Xelamp 40 15 30 0.094 9.8 This
(<420 nm) work
. 300 W Xe lamp
Bi4OsBr2/MnO: (<420 nm) 40 80 20 180 0.011 87 [21]
Er®/Fe3* co-doped 400 W Xe lamp
BisO/I (<420 nm) 50 50 15 18 0.2215 100 [22]
W, Xe 1
BOA/UIO-67 000 o XelamP g 40 50 60 005513 99 [23]
(<290 nm)
Xel
BixO:Coy/BisOrI 000 WY Xelamp g, 100 10 60 0.16635 100 [24]
(<400 nm)
10 mg.L7,
Bi12017Clo/MIL- ph:5.2
W 2 2 1471 1 2
100(Fe) 300 5 00 £ 0.2 mM 60 0 3 00 [25]
NaxSO4
. 500 W Xe lamp
Bi2S3/g-CsN4 (<320 nm) 30 50 15 240 0.2691 71 [26]
C/TiO2 300 W (<420 20 100 20 180 0.01887 98 [27]
. 100 W Xe lamp
ZnO/BiOI (<420 nm) 25 50 10 120 0.0124 70 [28]
Bi2MoOs/MIL- 350 W Xe lamp
855 (Fe) (<420 nm) 50 20 120 - 54 [29]
2D CN- 250 W Xe lamp
Bro.2/2%RhOx (<420 nm) 10 15 10 ? ” 100 [30]
Ag@A Bi-
8« ggf) 5/Bi Day light 50 100 - 240 0.0265 52.8 [31]
. 300 W Xe lamp
CQDs/BisOr1 (<400 nm) 50 100 10 120 - 94.2 [32]
BisO7Boslos 300 W 50 100 10 300 -- 35 [17]
. 300 W Xe lamp
MoS:/BisO71 (<400 nm) 50 100 10 60 -- 99 [33]
BuOsl/BizOn 000 Wy Xelamp g, 50 10 240 - 94 [19]

(<400 nm)
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