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ABSTRACT

In this study, zinc oxide (ZnO) nanorods grown by a hydrothermal method were characterized to study the effect of varying growth

parameters on the field emission characteristics. In the preparation of ZnO nanostructures, silicon substrates were first spin-coated

with 0.0075M zinc acetate dihydrate to form a seeding layer, followed by the growth in the 1:1 mixed solution of zinc nitrate and

hexamethylenetetramine. In this study, concentration was varied from 0.005M to 0.1M, temperature was varied from 80?C to 90?C,

and growth time was varied from 0.5 hours to 5 hours. Field-emission scanning electron microscopy (FE-SEM), energy dispersive

spectrometer (EDS), X-ray diffraction (XRD), field-emission tunneling electron spectroscopy (FE-TEM) were used to investigate the

surface morphology, chemical compositions, and microstructure of ZnO nanorods. The ZnO nanorods with the best electron field

emission obtained in this study was grown with the concentration of 0.02M at the relatively low temperature of 90°C for 2 hours

whose field emission was a current density of to 167.52 μA/cm2 at the electric field of 9.5 V/μm. As observed from FE-SEM,

ZnO nanorods mentioned above were grown uniformly on the silicon substrate with an average column diameter of 68.2 nm and an

average column length of 1.439 μm, and thus with an aspect ratio of 21.1. EDS shows that the ratio of oxygen atoms to zinc atoms

is about 1:1.35. XRD and FE-TEM confirmed that the ZnO nanorods is of hexagonal wurtzite structure with [0001] as the most

preferential direction of growth. This illustrates that ZnO nanorods are promising nanomaterials for field emission device

applications.
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同時間的混合溶液成長氧化鋅奈米柱之電流密度比較圖．．．．．．．．．．．．．．．．．．．．．．．．85 圖4-39 
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解析影像，(d) 選區電子繞射圖譜．．88 圖4-43 XRD晶體結構資料庫(1997 JCPDS-ICDD:36-1451)．．．88 表目錄 表1-1 氧
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