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Figure S1. EDS analysis of titanium glycolate.
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Figure S2. Freundlich isotherms model of titanium glycolate adsorbed Pb(II), As(V) 
and As(III). The initial ion concentration is 10~200 mg·L-1 and sample dose is 5 

mg/25 mL.

Figure S3. Raman spectrum of (a) titanium glycolate, (b) Ti(OCH2CH2O)2-adsorbed 
Pb(II), (c) Ti(OCH2CH2O)2-adsorbed As(V) and (d) Ti(OCH2CH2O)2-adsorbed 

As(III).



Figure S4. XPS survey spectrum of titanium glycolate treated with 200 mg·L-1 of 
Pb(II), As(V) and As(III) aqueous solution at pH=4.



Figure S5. SEM, TEM, EDS and element mapping of titanium glycolate treated with 
200 mg·L-1 of Pb(II), As(V) and As(III) aqueous solution at pH=4.

Table S1. The binding energy of C1s, O1s, Ti2p and heavy metal ions (Pb4f and 
As3d) of titanium glycolate and after adsorbed heavy metal ions.

Samples C1s (eV) O1s (eV) Ti2p 
(eV)

Metal ions (eV)

Ti(OCH2CH2O)2

Adsorbed Pb(II)
Adsorbed As(V)

Adsorbed 
As(III)

286.1
284.8
284.8
284.8

531.6
530.3
531.2
531.0

458.9
458.7
459.1
459.1

--
138.7 (Pb4f)
45.8 (As3d)
44.6 (As3d)



Figure S6. Zeta-potentical of Ti(OCH2CH2O)2 As a function of pH, sample dose is 
0.2 g·L-1.



Table S2. Summary of As(V), As(III) and Pb(II) maximum adsorption capacities (qm ) 
on various adsorbents.

Sorbents As(V):qm

(mg·g-1)
As(III):qm

(mg·g-1)
Pb(II):qm

(mg·g-1)
BET

(m2·g-1)
Mesoporous Ti(OCH2CH2O)2 (this 
study)

131.93 156.01 225.73 246.5

Chrysanthemum-like α-FeOOH 
microspheres 1

66.2 -- 103 120.8

Ceria Hollow Nanospheres 2 22.4 -- 9.2 72
Magnetic gelatin-modified biochar 
3

45.8 -- -- --

Flowerlike α-Fe2O3 4 51 -- -- 130
Cotton-Candy-Like CuO 5 -- 12.9 -- 119
Hollow Nestlike α-Fe2O3 6 75.3 -- -- 152.42
Flowerlike Magnesium Oxide 7 -- -- 1980 72
Al(OH)CO3 nanospheres 8 170 -- -- 484
ᵞ-AlOOH@SiO2/Fe3O4 

9 -- -- 214.59 28.6
Magnetic CuO-Fe3O4 NPs 10 118.11 -- -- --
Magnetic binary oxide particles 11 -- 16.94 -- --
magnetic carbonaceous NPs 12 -- -- 123 --
Polyacrylonitrile Nanofiber 13 -- -- 60.6 --
Porous Magnesium Silicate 14 -- -- 436.68 650.50
Magnesium Oxide Coated Iron ore 
(IOMO) 15

-- -- 2724 --
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