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Figure S1. FTIR spectrum of (A)HMS、(B)Ti-HMS、(C)Ce-HMS、(D)Ce/Ti-HMS

Table S1
Box-BehnKen experimental design and results display
	NO
	Time（min）
	Temperature（℃）
	Amount of catalyst（g/mL）
	Phenol removal rate（%）

	1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
	210
60
180
180
180
210
60
210
60
210
180
180
180
180
120
60
210
	60
20
60
20
40
40
40
20
40
40
60
60
60
60
20
60
40
	0.10
0.10
0.05
0.05
0.10
0.10
0.15
0.10
0.05
0.05
0.10
0.15
0.10
0.15
0.10
0.10
0.15
	89.9
48.7
72.6
46.6
77.8
78.3
70.4
53.5
52.2
54.7
84.7
83.9
84.7
78.6
60.7
60.6
80.1








Table S2 
Significance test of regression equation coefficient
	No
	Sum of square
	Degree of freedom
	Mean square
	F
	P

	Model
	3150.93
	9
	345.10
	24.54
	0.0002

	A-Time
	270.73
	1
	270.73
	19.25
	0.0032

	B-Temperature
	558.05
	1
	549.97
	39.10
	0.0004

	C-Agent oil ratio
	549.97
	1
	558.05
	39.68
	0.0004

	AB
	0.74
	1
	0.74
	0.035
	0.0825

	AC
	52.23
	1
	52.23
	3.71
	0.0095

	BC
	40.14
	1
	40.14
	2.85
	0.0135

	A²
	154.67
	1
	154.67
	11.00
	0.0128

	B²
	102.26
	1
	102.26
	7.27
	0.0308

	C²
	149.90
	1
	149.90
	10.66
	0.0138

	Residual
	98.46
	7
	14.07
	
	

	Lack of fit
	84.41
	5
	16.88
	
	

	Pure error
	14.05
	2
	7.02
	
	

	Sum
	3204.39
	16
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Figure S2. Contour line and response surface of the effect of reaction time and catalyst dosage on Phenol removal rate
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Figure S3. Contour line and response surface of the effect of reaction time and reaction temperature on Phenol removal rate
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Figure S4. Contour line and response surface of the effect of catalyst dosage and reaction temperature on Phenol removal rate
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Fig.S5 Infrared spectra of phenol solution before and after degradation
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Figure S6 Determination of hydroxyl radicals
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