Development of spinel-type ZnFe,0, based chemiresistive
sensors for application in the food sector: Their fabrication,
optimization and testing

The need to detect gases in a simple and portable manner has
led to the development of chemiresistive sensors. In recent
years, development of semiconducting metal oxide (SMO)

based sensors has been a hot research topic owing to their

low cost, portability, easy fabrication, and controllable
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preparation which makes them desirable for a wide range of

applications. Amongst other SMO based oxides, zinc ferrite
(ZnFe204) has shown excellent gas sensing capabilities towards certain volatile organic
compounds (VOCs) emitted by various food products. Although ZnFe;04 shows good sensing
properties towards VOCs, its sensitivity and selectivity among individual VOCs gas species
remains a challenge. One way to overcome these challenges is by combining ZnFe,04 with
different SMOs to produce heterostructures possessing unique properties to improve sensing
performance through synergistic effect. Furthermore, sensor fabrication and post analysis of data
optimizes a sensor for a particular application. The main goal of this study is to optimize
fabrication and develop ZnFe;04 based gas sensors displaying improved sensing behavior for

application in the food sector.

(a)
® Zn0
4 ¢ o Zeke0, 005{ ——acetone 40 ppm F :
eature selection
0  a AN —— ethanol -
S NS R YU - E | ——benzene
: FoRoRcRCNo L I P ~ 004 Data arrays
0- Z s——F E — xylene S0ppm
3 e (oG S pri k < 0034
= _|_|' 0: =
£ c
p " )] O 002
: ' 1 =
b + 5 Gas
E i e v O ooy r‘k classification/prediction
| 05 000000 _
) —:.:' ZaFe,0, & 0.00 —
) A T T T R
' w0 S— ht 0 1000 2000 3000 4000 5000 6000 7000

Time (sec)

Fig 1: Systematic approach adopted in development of ZnFe;04 sensor arrays.



