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ABSTRACT 

This work investigated the effect of different distance between needle tip and collector 

by electrospraying method of SnC>2 thin film on electrical, physical and optical 

properties. SnCh solution was prepared by dissolved SnCh^FhO (Tin (II) Chloride 

dihydrate) in absolute ethyl alcohol. It were annealed at 500°C for 1 hour in a furnace. 

Distance is one of the parameter that will affect properties of SnCh. The distance 

between needle tip and collector will affect the structure for surface morphology on 

thin films. The closer distance will affect the increasing grain size of the 

nanoparticles. The surphace morphology of deposited layer were observed using Field 

Emission Scanning Electron Microscope (FESEM). Meanwhile, UV-Vis was to 

observe its optical properties. The optical transmittance showed that the further 

distances will resulted high transmittance in the visible light region (300nm- 800nm). 

The deposited sample was then tested using an IV equipments to see its response on 

the voltage and current and analyse its electrical property. It was recorded that the 

decreasing of distance can increase the I-V for the electrical properties. 
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CHAPTER 1 

INTRODUCTION 

1.0 BACKGROUND STUDY 

Tin (IV) oxide (SnOi) is an intrinsic n-type wide-band gap (3.6 eV) 

semiconductor with applications including solar cells, gas sensors, transistors, 

electrodes, liquid crystal displays, and catalysts [1]. The properties of SnOi that 

influence its potential applications depend on the different phases of its fabrication 

history, synthesis routes and methods [2], The Sn02 coating is formed by deposition 

from a liquid coating composition including an organotin compound [3]. Sn02 was 

used in many fields such as transparent conducting films, catalytic materials, 

environmental monitoring, biochemical sensor, lithium rechargeable batteries, dye-

sensitized solar cells and ultrasensitive gas sensors [4], According to [5], there are 

several factors that are quantified such as the effects of distance between the needle tip 

and collector, and syringe feed rate on the size of sprayed area [6], 

The efforts have been contributed to the application of electrospraying 

technique as well the physical understanding of the droplet evolution in the 

electrospraying process [7], The trajectories of droplets are affected by many 

controllable parameters, i.e. syringe feed rate, concentration of solution, applied 

voltage and needle gauge [8]. The size of the electrosprayed droplets was able to be 

tuned by adjusting controlled parameters. The thin film of Sn02 can be prepared by 

different deposition techniques such as spray pyrolisis, electrospraying, sol gel dip 

coating, chemical vapour deposition, electron beam evaporation and sputtering [5], 
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