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	Fig.S1 XRD pattern of Zeo.




	

	


	

	

	Fig, S2 Adsorption kinetics results (a), pseudo first-order (b) and pseudo second-order (c) model.



Text S1 The analysis methods of Cd2+, TC and TiO2 adsorption.
For Cd2+ and TC analysis, 10 mL supernatant was obtained and then centrifuged (4000 rpm·min-1, 10 min) after the adsorption equilibrium. Cd2+ concentration was measured by Atomic absorption spectrometer (AAS, PE PinAAciie 900F), TC concentration was measured by UV-vis spectrophotometer (MAPADA UV-3200) at 358 nm. The adsorption of Cd2+ and TC were calculated by Equation (1) 
                                          (1)                                                         
where Qe (mg·g-1) is the adsorption amount of Cd2+ or TC, Co and Ce (mg·L-1) are the initial and equilibrium concentrations of Cd2+ or TC in solution, respectively, V (mL) is the volume of the solution, and m (g) is the amount of Zeo. 
For TiO2, the suspension standing for 5 min after adsorption equilibrium was reached,10 mL of TiO2 suspension liquid was obtained then the suspension was added to the polytetrafluoroethylene crucible to be digested with sulfuric acid and hydrofluoric acid. Ti concentration was measured by UV-vis spectrophotometer (MAPADA UV-3200) at 410 nm with hydrogen peroxide as chromogenic agent. The TiO2 adsorption on Zeo in the single TiO2 system (S-TiO2) and composite system [C-TiO2 (Cd) and C-TiO2 (TC)] were calculated using Equation (1), where Qe (mg·g-1) is the adsorption amount of TiO2, and Co and Ce (mg·L-1) are the initial and equilibrium concentrations of TiO2 in the suspension liquid, respectively.

Text S2 the models and thermodynamic calculation equations.
Langmuir, Freundlich and Sips models were used to fit the isothermal adsorption data. The Langmuir, Freundlich and Sips model are given as in Equation (2) - (4):
                                            (2)                                                      
                                             (3)                                                      
                                         (4)                                                     
where Qe (mg·g-1) and Ce (mg·L-1) are the equilibrium adsorption amount and equilibrium concentration, respectively; KL (L mg-1) is the isothermal adsorption model constant; KF [(mg g-1) (L mg-1)1/n] is the Freundlich constant; KS (L mg-1) is the Sips equilibrium constant; Qm (mg g-1) is the theoretical maximum adsorption amount; n (g L-1) is the Freundlich exponent; and γ indicates the heterogeneity of the adsorbent surface. When γ=1, the Sips equation is reduced to the Langmuir equation, denoting that the surface is homogenous. 
The equilibrium constant KS of the Sips model was used to calculate the thermodynamic parameters by Equation (5) - (7) (Lima et al. 2019):
                                    (5)                      
                                      (6)                                                         
                                    (7)                                                       
where M is molecular weight of adsorbate, g mol-1, K is equilibrium constant that obtained from the adsorption isotherm model. KT is the adsorption equilibrium constant which used in the Van’t Hoof equation; G is Gibbs free energy, kJ·mol-1, H is heat of enthalpy, kJ·mol-1; S is entropy, J·K-1·mol-1; R is the universal gas constant, 8.314 J·K-1·mol-1; T is Kelvin temperature, K. By constructing a plot of ln(KT) versus 1/T, from the intercept is calculated the change in entropy (S) and by the slope, it is possible to calculate the change in enthalpy (H) (Lima et al. 2019).


Text S3 Characterizations
Scanning electron microscopy (SEM, Japanese Hitachi S-4800 scanning electron microscope) used to analyze sample morphology. Take a small amount of sample directly to the conductive adhesive, and use the Oxford Ultim Max 65 sputtering coater to spray gold for 45s, and the gold spray is 10mA.
[bookmark: _Hlk41380120]The Fourier transform infrared spectroscopy (FT-IR, Nicolet 5DX Fourier transform infrared spectrometer, wavenumber range: 4000-400 cm-1) and X-ray photoelectron spectrometer (XPS, Thermo ESCALAB 250XI) was used to analysis the surface functional groups and composition of elements of Zeo. The Fourier Transform Infrared Spectrometer (Vetex70，Bruker, Germany) was chosen to identify surface groups on the Zeo and to observe the changes in functional groups of the Zeo after adsorption. The FTIR spectra were recorded in the 4000-400 cm−1 region with a resolution of 4 cm−1 and 64 scanning times. The X-ray photoelectron spectroscopy (XPS) which was equipped with an Al anode (Al−Kα = 1486.7 eV) was performed to scan Zeo. The vacuum degree of the analysis chamber is 8x10-10 Pa, the working voltage is 12.5 kV, the filament current is 16 mA, and the signal accumulation is carried out for 10 cycles. The full spectrum of Passing-Energy is 50ev, the narrow spectrum is 20eV, the step size is 0.05eV, the residence time is 40-50ms, and the charge correction is performed with the binding energy of C1s=284.80eV as the energy standard. The diameter of the analysis area is 5 mm. The peak of the line is fitted with Thermo Avantage-XPS software. 
[bookmark: _Hlk12562640]Brunauer-Emmett-Teller specific surface area (SBET) and pore width distribution (calculated by Barrett-Joyner-Halenda theory) were determined by the Specific surface aperture analyzer (V-Sorb 2800P, China). CEC was determined by the sodium acetate/ammonium acetate method (Fang et al. 2009) by flame photometer (Shanghai Jingke FP640, China). The pHPZC was determined by the batch equilibration technique (Čerović et al. 2007).


Table S1 Langmuir and Freundlich model parameters.
	
	Langmuir
	Freundlich

	Samples
	t
(℃)
	qmL
(mg g-1)
	KL
(L mg-1)
	R2
	KF
(mg g-1 L-1/n mg-1/n)
	n
	R2

	S-TC
	10
	2.25
	0.56
	0.9678**
	0.83
	2.71
	0.9411**

	
	25
	3.08
	0.36
	0.9985**
	0.88
	2.20
	0.9665**

	
	40
	4.61
	0.93
	0.9951**
	2.02
	2.36
	0.9603**

	C-TC
	10
	4.32
	0.01
	0.9580**
	0.05
	1.09
	0.9560**

	
	25
	1.35
	0.16
	0.8921**
	0.31
	2.36
	0.9579**

	
	40
	5.17
	0.08
	0.9463**
	0.50
	1.54
	0.9708**

	S-Cd
	10
	3.92
	0.11
	0.9719**
	0.52
	1.71
	0.9583**

	
	25
	3.54
	0.27
	0.9906**
	0.93
	2.32
	0.9649**

	
	40
	4.38
	0.22
	0.9881**
	0.94
	2.03
	0.9530**

	C-Cd
	10
	3.27
	0.13
	0.8673**
	0.52
	1.85
	0.8520**

	
	25
	3.54
	0.22
	0.9595**
	0.93
	2.32
	0.9649**

	
	40
	3.75
	0.37
	0.9950**
	1.14
	2.43
	0.9595**

	S-TiO2
	10
	0.81
	0.36
	0.9932**
	0.28
	3.06
	0.9576**

	
	25
	0.95
	0.27
	0.9629**
	0.28
	2.73
	0.9389**

	
	40
	1.18
	0.24
	0.9759**
	0.32
	2.52
	0.9866**

	C-TiO2 (Cd)
	10
	0.65
	0.63
	0.9629**
	0.31
	4.06
	0.9488**

	
	25
	0.80
	0.37
	0.9636**
	0.29
	3.11
	0.9173**

	
	40
	1.00
	0.31
	0.9642**
	0.32
	2.82
	0.9168**

	C-TiO2 (TC)
	10
	0.43
	0.51
	0.9771**
	0.18
	3.67
	0.9983**

	
	25
	0.52
	0.33
	0.9154**
	0.18
	3.15
	0.8738**

	
	40
	0.51
	0.35
	0.9493**
	0.18
	3.00
	0.9502**


Note: *means significant correlation at 0.05 level, **means significant correlation at 0.01 level, the same below.


	

	


	

	

	Fig, S2 Adsorption kinetics results (a), pseudo first-order (b) and pseudo second-order (c) model.




Table S2 pseudo first-order and pseudo second-order model parameters.
	Samples
	Pseudo first-order model
	Pseudo second-order model 

	
	qm
	k1
	R2
	qm
	k2
	R2

	S-TC
	0.69
	0.0077
	0.5196*
	1.02
	0.42
	0.9995**

	S-Cd
	0.55
	0.0089
	0.5249*
	1.17
	0.43
	0.9999**

	S-TiO2 
	0.29
	0.0070
	0.5408*
	0.67
	0.44
	0.9996**

	C-TC
	0.32
	0.0152
	0.7814**
	0.21
	0.98
	0.9997**

	C-Cd
	0.75
	0.0841
	0.6008*
	0.18
	1.38
	0.9997**

	C-TiO2 (TC)
	0.19
	0.0091
	0.6088*
	0.19
	1.59
	0.9994**

	C-TiO2 (Cd)
	0.19
	0.0048
	0.4701*
	0.13
	2.49
	0.9998**
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