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Synthesis of ZnO Nanorods and AFM Study on Their
Photocatalytic Antimicrobial Activity

Qing-shan Zhang
College of Environment and Safety Engineering, Qingdao University of Science & Technology, Qingdao, China
Email: gqszhang8080@163.com

Abstract: ZnO nanorods were synthesized by solution method and the photocatalytic antimicrobial activities
were characterized by AFM. The samples irradiated by ultraviolet for 30 minutes were used to research the
photocatalytic antimicrobial activities against Escherichia coil (E.coli) HB101. The topography image and
phase image of E. coli treated by ZnO were observed by AFM tapping mode, and force curve were obtained
by AFM contact mode. The results show that the surface of the bacteria becomes inhomogeneity, and average
surface roughness increases after the antimicrobially treating by ZnO nanorods, indicating the mechanism of
the antimicrobial function. After the interaction of antibacterial reagent and the bacteria, the average surface
roughness increases; the elasticity of the surface decreases and becomes out of order; the surface adherence

decreases, so as to induce the death of the bacteria.
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Figure 1. SEM photos of ZnO nanorods
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Figure 2. Growth curve of E. coli
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Figure 3. The topography image (A) and phase image (B) of un-
treated E. coli observed by AFM
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Figure 4. The topography image (A) and phase image (B) of ZnO
nanorods-treated-E. coli observed by AFM
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Table 1. Surface roughness of the E. coli before and after interac-
tion with ZnO nanorods
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Figure 5. The topography image of ZnO nanorods-treated-E. coli
observed by AFM
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Figure 6. The AFM cross-section image of E. coli
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Figure 7. The cross-section image of ZnO nanorods-treated-E. coli
observed by AFM
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Figure 8. Typical force-distance curves of the E.coli’s surface
measured by AFM. (a) untreated and (b1-b3) treated by ZnO
nanorods
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Table 2. Force-distance curve slopes of E. coil before and after
interaction with ZnO nanorods
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Figure 9. The AFM topography image (A) and phase image (B) of
E.coli treated by ultraviolet
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Figure 10. The section image of treated E.coli by ultraviolet radia-
tion
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