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Preparation of zinc oxide-chitosan composite materials by liquid phase
precipitation method and its antibacterial properties
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Abstract; Zinc oxide—chitosan (ZnO-CS) composite materials was synthesized by liquid phase precipitation method with zinc
nitrate (Zn(NO,),) as zinc source, CS as base and sodium hydroxide (NaOH) as stabilizer. X-ray photoelectron spectroscopy,
infrared spectroscopy and ultraviolet absorption spectroscopy, the morphology, structural composition and the adsorption of ZnO
on the surface of ZnO—-CS composite materials were investigated by means of scanning electron microscopy, X-ray diffraction
analysis, thermogravimetric analysis. The antibacterial properties of ZnO—-CS composite materials were tested by applying
ZnO-CS suspension on fresh ripe white rice. The results show that a rod-like ZnO particle film is first grown on the surface of
Zn**~CS. The amino group on the surface of CS is heated to form a cross-linked network with Zn®* and ZnO, and rod-like ZnO
is further grown to form sheet ZnO. ZnO is adsorbed by cross-linking network formed by amino group on CS surface, and ZnO-CS
composite is obtained. The fresh ripe white rice treated with ZnO-CS suspension doesn’ t generate colonies at 6 d, and there is no
obvious proliferation of colonies at 12 d, indicating that ZnO-CS composite materials has a good antibacterial property.
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Fig.2 Schematic diagram of preparation process of zinc oxide—chitosan composite materials
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Fig.2 State changes of suspension during preparation of zinc oxide-chitosan composite materials
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Fig.3 SEM images of zinc oxide—chitosan composite materials at different deposition times
B 4 ot )E A e R S AR SEM-EDS STR MG E . HIERIIL, Zn, O SLRAER G4
WA S, M H Zn, O STRIMFESBHE LT N, C 9, —PIE T Zn0 ARHEAE CS R,

200 mm

(a) EALP-TERBERP I IX B (b) JER S A A

(e)OJLE (NITHE (e)CILH ()Zn L3
B4 MFEIEAF-ZRES AL SEM-EDS TR HE

Fig.4 SEM-EDS element distribution of zinc oxide—chitosan composite materials after drying
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Fig.5 XRD spectra of zinc oxide—chitosan composite materials at different deposition times
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Fig.6 TG spectra of zinc oxide—chitosan composite materials at different deposition times
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Fig.7 XPS spectra of zinc oxide—chitosan composite materials at different deposition times
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Fig.8 FTIR spectra of zinc oxide—chitosan composite materials at different deposition times
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Fig.9 Ultraviolet absorption spectrum of zinc oxide—chitosan composite materials after drying
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Fig. 10 Reaction mechanism diagram of zinc oxide—chitosan composite materials at different deposition time
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