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ABSTRACT 

This paper focuses on the effect of humidity on electrical properties of nanostructured 

Zinc Oxide thin film prepared by using sol-gel method by changing the concentrations of 

the solution. Molarities of 0.002, 0.004 and 0.006 mol of Zinc Acetate solution was 

observed. The surfaces and electrical properties of the ZnO were characterized using 

Scanning Electron Microscopy (SEM), and I-V measurement respectively. Results from 

SEMs indicate that ZnO nanorods are formed with average size between 364nm to 75nm 

witli different molarities. Results from the I-V measurements indicate that 0.004M 

concentration is the suitable solution for humidity sensor applications since the ability of 

the ZnO nanorods to adsorb of the moisture molecules by the nanostuctured ZnO at the 

surface of the samples. 

Keywords: Nanostnicture, Zinc Oxide Thin Film, Sol-gel metliod, Humidity Sensor, I-V 

measurement. 
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CHAPTER ONE 

INTRODUCTION 

1.1 PROBLEM STATEMENT 

The most important specifications to keep in mind when selecting a humidity sensor 

are high sensitivity, accuracy, resistance to chemical and physical contaminants, 

reproducibility, low operation temperature, low cost and long-term stability. So far, 

there is no material that can fulfill all those requirements. Zinc Oxide semiconductor 

is one of the materials that very sensitive to many sorts of gases and humidity. The 

gas sensing involves the absorption of oxygen on the oxide surface. Therefore, ZnO is 

the most favorable materials for humidity sensor. It was found that the resistances of 

the films decrease with increasing relative humidity. At room temperature, resistance 

change of more than four and two orders of magnitude were observed when ZnO 

nanobelt and nanorod devices were exposed respectively to a moisture pulse of 97% 

relative humidity '1J. Therefore, in order to obtain the most sensitive humidity sensor, 

the resistance of nanostructured ZnO thin films is needed to investigate. In this study, 

the ZnO thin films are deposited onto glass substrate using Zinc Acetate dehydrate, 2-

Methoxyethanol as solvent and monoethanolmine (MEA) as a stabilizer. Scanning 

Electron Microscopy (SEM) is used to characterize the structural properties of ZnO 

structure. I-V probe is used to characterize electrical properties and the effect of the 

different in molarities of the solution is investigated. 

1.2 OBJECTIVES 

1. To prepare the nanostructured Zinc Oxide using sol gel methods 

2. To investigate the effect of humidity on electrical properties of nanostructured 

Zinc Oxide thin films by using I-V measurement 

3. To obtained the sensitive humidity sensor 
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