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Figure 1 The hydrophobic modification of ZePFeHGel
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1 ZePSiFeGel ZePHGel . R

Table 1 Specific surface area, pore volume, pore size and porosity of ZePSiFeGel and ZePHGel

(m?/g) /nm (em®/g) /%
ZePSiFeGel 22. 877 18 52 0. 106 1. 38
ZePHGel 2498 10. 32 0. 006 0. 16
2.3 KHS70
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2 . KH570 17.5% ; , 40. 9%,
3h . 40. 6%, KH570 17. 5%, 3h
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40 (a) @ /_\/ (b)
35 K.
g £
i, L,
2 g
5 5
e s w15 w1 o 1 : 3 4 5 6
KH570 (V%) Time ()
2 KH570 (a) (b)
Figure 2 The effect of KH570 concentration (a) and processing time (a) on weight gain
24
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3 ZePHGel.ZePFeHGel.ZePSiGel, ZePSiFeGel
Figure 3 Test diagram of contact angle of water in air by ZePHGel, ZePFeHGel, ZePSiGel and ZePSiFeGel
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Figure 4 The FT-IR spectra of ZePSiFeGel and raw materials
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KH570 ’ Feg Oq ’
R ZePFeHGel Fe, O, . 5(e) ZePFeHGel

’ Feg 0,1

b b

5 Fe; O, (a).ZePGel(b) .ZePFeHGel(c)  ZePSiFeGel(d) SEM  [ZePSiFeGel (e)
Figure 5 The SEM images of Fe; O, (a), ZePHGel (b), ZePFeHGel (¢) and ZePSiFeGel (d),

Magnetic test chart of ZePSiFeGel (e)
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Figure 6 The TG curves of raw materials (Zein, PVA, Fe;O,) and products (ZePSiFeGel)
2.8 XRD
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4°/min, ZePSiFeGel ,20 30°,.35°,43°,50°.,58°.63° Fe, O,
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e
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Figure 7 The XRD of raw materials (Zein, Fe; O,) and products (ZePSiFeGel)
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Table 2 Density and viscosity of different oils

(g/cm?) (mPa « 5,20°C)
0. 6594 0. 307
0. 81~0. 86 2. 43~6. 88
0. 866 0. 5866
1. 4840 0. 563
0. 913~0. 917 64. 5
0. 874 590

Weight gain (%)

Figure 8 The contrast of the maximum weight gain of oil absorption materials for different oils
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Figure 9 The test of different oil-water mixture separation performance
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Preparation and Properties of Zein-based Magnetic Polymer Gel

WANG Fa-wei, WANG Jian-feng, WEI Yujuan, HE Yu-feng, SONG Peng-fei, WANG Rong-min*
(Key Laboratory of Eco—functional Polymer Materials of the Ministry of Education, Key Laboratory of
Eco-environmental Polymer Materials of Gansu Province, College of Chemistry & Chemical Engineering

Northwest Normal University, Lanzhou 730070, China)

Abstract: Oil pollution is of great significance in environmental pollution. Therefore, the disposal of oily wastewater has
become a worldwide challenge. At present, oil-absorbing materials are mainly composed of synthetic polymers, which is
difficult to degrade to cause secondary pollution. As an inexpensive natural polymer, zein is an amino acid-based vegetable
protein with biocompatibility and biodegradability. We found that zein can be used to prepare edible composites and
controlled release materials. Herein, using sol-gel method. the zein-based polymer gel was prepared by zein and poly (vinyl
alcohol) (PVA). With further surface modification by silane coupling agent and in-situ precipitation for introducing Fe; O, ,
the zein-based magnetic polymer gel was successively prepared. Its morphology and structure were characterized by FT-IR,
SEM and TG. It indicated that the polymer gel had a multi-layered network structure and the contact angle was 132. 77°.
The modified gel has significant capabilities of oil-water separation and magnetic separation, which will provide efficient and
environmentally friendly Environmentally friendly adsorption materials for water treatment and environmental protection.

Key words: Natural polymers; Zein; Gel; Oil absorbing materials
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