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Fig. S1. ZnO NPs morphological analysis using FESEM-EDS: (a and b) FESEM images at two scale bar values of 2 

μm and 200 nm; (c) the EDS layered image; and (d and e) elemental mapping analysis results of Zn and O 

elements.     
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Fig. S2. The compositional and elemental mapping analysis: EDX spectrum for ZnO NPs. 

420 490 560 630 700 770

0.0

0.4

0.8

1.2

1.6

2.0 (a)

 

 

A
b

so
rb

an
ce

 (
a.

u
)

Wavelength (nm)

ZnO

 
420 490 560 630 700 770

(b)

 

 

A
bs

or
ba

nc
e 

(a
.u

)

Wavelength (nm)

1% Bi-ZnO

  
420 490 560 630 700 770

(c)

 

 

Wavelength (nm)

1% Cd-ZnO

 
420 490 560 630 700 770

3% Bi-ZnO

 

 

Wavelength (nm)

(d)

 

420 490 560 630 700 770

3% Cd-ZnO

 

 

Wavelength (nm)

(e)

-40 -20 0 20 40 60 80

0.0

0.2

0.4

0.6

0.8
(f)

 ZnO

 1% Bi-ZnO

 1% Cd-ZnO

 3% Bi-ZnO

 3% Cd-ZnO  

 

C
t/C

o

Irradiation time/min  
0 20 40 60 80

-14

-12

-10

-8

-6

-4

-2

0 (g)

 

 

ZnO

1% Bi-ZnO

1% Cd-ZnO

3% Bi-ZnO

3% Cd-ZnO

 lnCt/Co = - 0.044 t + 0.016

 lnCt/Co = - 0.036 t + 0.178

 lnCt/Co = - 0.068 t + 0.160

 lnCt/Co = - 0.057 t + 0.169

 lnCt/Co = - 0.062 t + 0.041

ln
C

t/C
o

Irradiation time/min

Equation

Adj. R-Squar

B

B

C

C

D

D

E

E

F

F

  

Fig. S3. absorbance versus wavelength photocatalysis plots of (a) ZnO, (b) 1%Bi-ZnO, (c) 1%Cd-ZnO, (d)3% Bi-

ZnO, (e) 3%Cd-ZnO (f) C/Co vs. time, and (g) ln(C/Co) vs. time plots. 
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Table S1. The amount in mol and in gram for synthesized 1, 3, and 5% CBZ heterostructures.  

 Zn (NO₃)₂•6H₂O  Cd (NO₃)₂•4H₂O Bi (NO₃)₃•5H₂O 

1% 1.59 x 10-2 mol (4.712 g) 8.0 x 10-5 mol (0.0247 g) 8.0 x 10-5 mol (0.0388 g) 

3% 1.552 x 10-2 mol (4.617 g) 2.4 x 10-4 mol (0.074 g) 2.4 x 10-4 mol (0.116 g) 

5% 1.52 x 10-2 mol (4.522 g) 4.0 x 10-4 mol (0.123 g) 4.0 x 10-4 mol (0.194 g) 

 

 

Table S2. N₂ adsorption-desorption isotherm plots of ZnO NPs. 
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Table S3. N₂ adsorption-desorption isotherm plots of 3% Cd-Bi co-ZnO heterostructure. 

 


