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Fig. S1 shows the morphology of the CuBi2O4 prepared with different hydrothermal conditions. 
From (a), temperature control resulted in a 3-D spherical nanocolumns arrays morphology with 
hollow core structure (b). Increasing the Cu to Bi concentration above the optimum condition 
resulted in the destruction of the CuB-H morphology (c). Decreasing the initial precursor 
concentration resulted in the decrease of microsphere size (d). The microsphere size can also be 
controlled by increasing the Cu to Bi ratio but resulted in CuO impurity. 

 

Figure S1: The FESEM images of CuBi2O4 prepared with different conditions.  
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Fig. S2: Effects of pH of the degradation of BTZ. Conditions: [CuB-H] = 0.5 g L-1, [PS] o = 0.1 g 
L-1, [PMS]o = 0.05g L-1 and [BTZ]o = 2.5 mg L-1. At pH 9.5 for the PMS/CuB-H system, BTZ 

was completely removed in less than 5 min.  

 

 

 

 

 

 

 

 

 

 

 

0.0

0.2

0.4

0.6

0.8

1.0

0 50 100 150 200 250 300

B
T

Z
 c

o
n

c
en

tr
at

io
n

 (
C

/C
o
)

Time (min)

PS/CuB-H pH 7

PS/CuB-H pH 4.5

PS/CuB-H pH 9.5

PMS/CuB-H pH 7

PMS/CuB-H pH 4.5



Supplementary Information 

4 
 

y = e-0.005x

R² = 0.987

0.0

0.2

0.4

0.6

0.8

1.0

0 100 200 300 400 500 600 700

B
en

ze
n

e 
C

o
n

ce
n

tr
at

io
n

 (
C

/C
o
)

Time (s)

 

 

 

 

 

 

 

 

 

 

 

Fig. S3: Benzene oxidation by SO4
•-. Without catalyst, the benzene removal was < 5%. 

Conditions: [Benzene]o = 2.5 mg L-1, [CuB-2.5] = 0.5 g L-1, [PMS]o = 0.2 g L-1, [ pH]o = 7. 
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Fig. S5: The reusability of CuB-2.5 catalyst for 3 cycles for (a) PS/CuB-2.5 and (b) PMS/CuB-
2.5 systems. Conditions: [CuB-2.5] = 0.5 g L-1, [BTZ]o = 2.5 mg L-1, [PS]o = 0.8 g L-1, [PMS]o = 

0.2 g L-1. 
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(a) Initial BTZ solution 

 

 

 

 

 

 

(b) After PS oxidation 

 

 

 

 

 

 

(c) After PMS oxidation 

 

 

 

 

 

 

Fig. S4: Mass spectrum of initial BTZ solution and BTZ solution after treatment with (b) PS and 
(c) oxone. Reaction conditions: [BTZ]o = 2.5 mg L-1, [CuB-2.5]PS = 2.0 g L-1, [CuB-2.5]PMS = 0.5 

g L-1, [PS]o = 0.8 g L-1, [PMS]o = 0.2 g L-1,  tPS = 90 min and tPMS = 10 min. 
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