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Figure S1: Piezo-photocatalysis of CIP setup arrangement.
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Figure S2: Average diameter of 1.0BTO/CZS nanorods.

Figure S3: EDS elemental mapping of BTO/CZS
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Figure S4: SEM micrograph of (a) 2.0BTO/CZS (insert: 100 nm magnification) and (b)
4.0BTO/CZS (insert: 100 nm magnification)
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Figure S5: Pore structure analysis of 2.0BTO/CZS and 4.0BTO/CZS. (a-b) N2 Adsorption-

desorption isotherms and (c-d) pore size and volume distribution plots.

Table S1: Pore Size of fabricated nanomaterials.

Adsorption average | Desorption average | BJH Desorption
pore diameter (BET) | pore diameter (BET) | average pore
(nm) (nm) diameter (nm)
BTO 21.1082 21.1082 19.9660
CZS 32.1688 31.2688 30.6664
1.0BTO/CZS 29.2484 29.2484 28.0659
2.0BTO/CZS 148.3974 148.3874 40.8759




4.0BTO/CZS 92.0504 92.0504 36.4546
——BTO CZS
3 3
z z
:E E 0.49 c\
X —
D B A -
10 5 i& - r T

Binding energy (eV)

(a)

Binding energy (eV)

(b)

Figure S6: Valence band maxima of (a) CZS and (b) BTO.




Table S2: Transient Photocurrent, piezocurrent, and piezo-photocurrent of BTO, CZS,

1.0BTO/CZS, 2.0BTO/CZS, and 4.0BTO/CZS.

Catalyst Transient Transient Transient Piezo- | Band Gap
Photocurrent | Piezocurrent Photocurrent Energy
Response Response Response (eV)
(mA/cm?) (mA/cm?) (mA/cm?)
BTO 0.005 0.086 0.128 2.87
CZS 0.176 0.053 0.175 2.20
1.0BTO/CZS 0.505 0.105 1.018 1.87
2.0BTO/CZS 0.380 0.119 0.806 1.89
4.0BTO/CZS 0.102 0.075 0.128 2.03
Rs
Rct

.

Figure S7: Randles Circuit for EIS fitting.

Table S3: EIS and Mott-Schottky analysis of BTO, CZS 1.0BTO/CZS, 2.0BTO/CZS,
2.0BTO/CZS, and 4.0BTO/CZS.

R (Q)

R; ()

(Efb,

Flat band Potential
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Catalyst

BTO 62.662 39.022 -0.46
CZS 197.31 38.155 -0.64
1.0BTO/CZS 17.846 46.785 -0.65
2.0BTO/CZS 22.258 25.806 -0.23
4.0BTO/CZS 98.085 33.016 -0.55

Table S4: Degradation kinetics parameters derived from fitted plots.

Pseudo-first Order kinetics | Pseudo-second | Order Kinetics

Process ki (min™) R? k> (min™) R?
Piezocatalysis | 0.0038 0.4785 0.0009 0.4831
Photocatalysis | 0.0070 0.7444 0.0024 0.8106

Piezo- 0.0146 0.9645 0.007 0.8820
photocatalysis

Piezolysis 0.0002 0.2271 0.00004 0.2305
Photolysis 0.0005 0.8433 0.0001 0.8439
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Figure S8: Adsorption efficiency of Composite heterostructures for 15 and 30-minute

intervals.
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Figure S9: Degradation absorbance of CIP using 1.0BTO/CZS for 90 minutes.
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Figure S10: HPLC-MS of CIP during Piezo-Photodegradation (CIP_1: Initial Sppm sample to
CIP-5: Final 90 Minute degradation)

Table S5:



Bio-Concentration Oral rat LDy, Developmental toxicity | Mutagenicity
Factor

3220,55

1585,89

0,0347 3392,05 0,51 0,10
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