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Figure 1 Preparation of MIP-CaAlg and NIP-CaAlg composite membranes.
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200 nm

2 MIP (a) Al MIP-CaAlg 5 & (b) I TEM .
Figure 2 TEM images of MIP (a) and MIP-CaAlg (b) composite membrane.

é 5 um

[&] 3 MIP-CaAlg i (a) 1 NIP-CaAlg fi& (b) ] SEM [ .
Figure 3 SEM images of MIP-CaAlg membrane (a) and NIP-CaAlg membrane (b).
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3348 1598 14221016
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Figure 4 FT-IR spectra of CaAlg membrane, MIP-CaAlg,
and NIP-CaAlg composite membrane.
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Figure 5 TG diagram of CaAlg membrane and
MIP-CaAlg membrane.

4.5 SIFHEESHT

AN [ MIP 75 & % MIP-CaAlg B & % /) 2
PEREM RZm W 6 BT o 24 MIP [ 48 i & N
OFF, CaAlg B[R J)-MAR . FAPERL R W2 qh
KR DL K W I b F fARAE, R MIP (1 5]
NI AW 5 R A B2 s E M .
MIP-CaAlg 5 £ JIE f1 55 1 55 52 1 7 24 1) 72 MIP
NN H 30% I ik B i KB, 33— P4 & MIP
TSI B T RE 51 A1 3, 5 Bk A 8 R i 24
IIIFEAR . MIP-CaAlg 54 1) W 22 K S il
MIP & & (3 i m, HXYMIP R InE A
40% IS B 2L 281K B 8 K.

() 700 F=0% MIP-CaAlg L0 - .

—10% MIP-CaAlg i \
= 600 —20%MIP-CaAlg 2 / -
& <o |—30% MIP-CaAlg = 1600 - "
< 5004004 MIP-CaAlg H el
g 400 Z 12001
2 300 £
g ) L
8 o0 £ 800
Z o

100 4001 4
() 1 1 1 1 1 1 1 1
0 0.4 0.8 12 1.6 0 10 20 30 40
Stretch 4 The concentration of MIP (%)
(© (ON
16F a —~ '\
< - E / .
5 & 5t a
glir &
b z
[ L
12} 5 *
= 5 ||
O ./ g
1.0F _/ &3
0 10 20 30 40 0 10 20 30 40

The concentration of MIP (%)
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6 MIP 73100 MIP-CaAlg fI5 71 2= VEBEFIRENA: (a) I J3-RiA%; (b) #PERTEL (o) Wk, (d) ).
Figure 6 The influence of MIP contents on the mechanical properties of the MIP-CaAlg membrane: (a) Stress-strain;
(b) Elastic modulus; (c) Breaking elongation; (d) Fracture energy.
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Figure 7 Adsorption capacity of MO on composite membranes
prepared with different MIP and NIP contents.
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Figure 8 Adsorption performances of CaAlg membrane,
MIP-CaAlg and NIP-CaAlg membranes for different
MO concentrations.
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Figure 9 MO photocatalytic degradation performances of MIP-CaAlg composite membranes (a) and the pseudo-first-order

kinetic curves (c); MO photocatalytic degradation performance of NIP-CaAlg composite membranes (b) and the pseudo-first-

order kinetic curves (d).
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Figure 10 Adsorption and catalytic reusability of MIP

CaAlg composite membrane for MO.
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Figure 11 Adsorption selectivity of MIP-CaAlg and NIP-
CaAlg composite membranes.
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Figure 12 Photocatalytic degradation performance (a) and reaction rate constant (b) of MIP-CaAlg composite membrane for
MO and MR.
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Figure 13 (a) Degradation performance of the MIP-CaAlg composite membrane for MO and MR in a complex system within

3 h of reaction; (b) Comparative performance data of the MIP-CaAlg composite membrane and other efficient photocatalytic materials.
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Research paper

Preparation and Properties of TiO, Carrier Methyl Orange Imprinted
Polysiloxane-calcium Alginate Membrane

ZHANG Xin-xin'?, WANG Wen-shuang?, LI Qi%, FENG Ling-zhi?, ZHAO Kong-yin>*
(‘Shandong Sinocera Functional Materials Co., Ltd., Dongying 257091, China; *State Key Laboratory of

Separation Membranes and Membrane Processes, Tiangong University, Tianjin 300387, China)

Abstract In order to solve the problem of water pollution caused by dye, in this paper, TiO, supported MO
molecularly imprinted polysiloxane (MIP) was prepared using TiO, as carrier, methyl orange (MO) as template
molecule and silane as functional monomer. The MIP was mixed and dispersed in sodium alginate (NaAlg)
aqueous solution to obtain the casting solution. The solution was cross-linked by calcium ion to MO molecularly
imprinted polysiloxane-calcium alginate (MIP-CaAlg) composite hydrogel membrane. At the same time, non-
imprinted polysiloxane-calcium alginate (NIP-CaAlg) composite hydrogel membrane was prepared without
template. The composite hydrogel membranes were characterized by transmission electron microscopy, scanning
electron microscopy, infrared spectroscopy, and thermogravimetric analysis, MO adsorption and photocatalytic
degradation of the composite hydrogel membranes were studied. The results showed that compared with NIP-
CaAlg composite membrane, MIP-CaAlg membrane had stronger adsorption performance and photocatalytic
degradation of MO. When the addition of MIP was 30% of NaAlg, the photocatalytic degradation rate of 0.1 mmol/L
MO by MIP-CaAlg composite membrane was 91.7% and the reaction rate constant was 0.012 min™! at 3 h of
reaction. The preparation process of the composite hydrogel membrane was simple, low cost, green and
environmental protection, which provided a new idea for solving efficient degradation of dying wastewater.
Keywords Titanium dioxide, Calcium alginate, Molecularly imprinted polysiloxane, Photocatalytic degradation,
Methyl orange
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