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Abstract: The performance of nanostructured devices depend significantly on the morphology and structure of the used nanostructures. 
We report the hydrothermal synthesis of high quality 2D ZnO nanostructures and the fabrication of ultraviolet (UV) sensors based on 
single 2D ZnO nanostructures. The grown nanostructures are characterized using SEM, STEM, SAED, and XRD. The single 2D ZnO 
nanostructure UV sensor demonstrates high photosensitivity of 980 and speed of response and recovery of 19 and 25 s, respectively. 
The high performance is attributed to the high quality of the ZnO 2D crystals and its high surface to volume ratio. 
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1. Introduction 

Rationally controlled hydrothermal synthesis of 

nanostructures has advanced significantly in recent 

years, because of its role in the development large scale 

fabrication of many devices [1-5]. Zinc oxide (ZnO) is 

a main nanomaterial which is predicted to have great 

impact on a large range of devices in many areas such 

as flexible electronics, optoelectronics, piezo 

electronics, photovoltaic technologies, and ultraviolet 

(UV) sensing [6-9]. 

UV sensing has been applied in many applications 

like pollution monitoring, secure space 

communications, water purification, flame and missile 

plume detection, etc. Excellent sensing properties 

including photosensitivity and fast response and 

recovery are expected for these uses.  

In the literature, one can find large number of studies 

on the preparation of different ZnO nanostructures via 

wide range of methods and their UV sensing properties. 

Hydrothermal synthesis methods are preferred because 
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of many advantages including simplicity, cost 

effectiveness, suitability to large area scalability, low 

processing temperature, non-hazardous nature, 

reproducibility, and compatibility with flexible organic 

substrates [1-4]. ZnO nanostructures prepared via 

hydrothermal growth process have a tendency to take 

the one-dimensional (1D) shapes because they grow 

faster in the [0001] direction [10, 11]. Yet, the 

morphology of these nanostructures can be modified 

stopping the growth along the [0001] direction. Several 

shapes have been prepared by introducing some 

additives like citrate ions [12], CTAB [13], and 

polymers [14-16] into the growth system.  

Nanostructures with high surface-to-volume ratio 

and excellent crystallinity are regarded as great 

candidates in the fabrication of UV sensors. They are 

expected to show superior performance 

(photosensitivity and speed of response) in comparison 

with bulk and thin film UV sensors. However, the 

majority of reported studies investigating UV sensing 

properties of nanostructures are focusing on 1D 

nanostructure [6]. As for the two-dimensional (2D) 

nanostructures, most of the reports found on the 

literature are dealing with their synthesis. Few reports 
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