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INTRODUCTIONINTRODUCTION
InIn modernmodern lifelife peoplepeople needneed manymany sophisticatedsophisticated productsproducts
forfor dailydaily lifelife suchsuch asas foodfood industry,industry, environmentenvironment andand healthhealth
,, oneone ofof thethe productsproducts requiredrequired isis gasgas sensorsensor..
It is necessary to get capability in self producing gas
sensor by utilizing mineral containing Zn and Fe abundant
in Indonesia.  ZnFe2O4 based-thick film ceramic for
ethanol gas sensor withwith lowlow workingworking temperaturetemperature..
AA preliminarypreliminary studystudy ofof producingproducing thickthick filmfilm ceramicceramic basedbasedAA preliminarypreliminary studystudy ofof producingproducing thickthick filmfilm ceramicceramic basedbased
onon ZnFeZnFe22OO44 forfor ethanolethanol gasgas sensorsensor..
Theoretically,Theoretically, thethe additionaddition ofof CuOCuO maymay changechange thethe
microstructuremicrostructure ofof thethe ZnFeZnFe22OO44 ,, soso thethe ZnFeZnFe22OO44 thickthick filmfilm
ceramicceramic withwith differentdifferent microstructuremicrostructure maymay havehave differentdifferent
electricalelectrical characteristics,characteristics, thenthen maymay changechange thethe electricalelectrical
characteristicscharacteristics ofof thethe ZnFeZnFe22OO44 thickthick filmfilm ceramicceramic..
TheThe aimaim ofof thisthis workwork isis toto knowknow thethe effecteffect ofof CuOCuO additionaddition
onon electricalelectrical characteristicscharacteristics ofof thethe ZnFeZnFe22OO44 thickthick filmfilm
ceramicsceramics inin airair andand ethanolethanol gasgas..



EXPERIMENT :EXPERIMENT :

Mixing

ZnO, Fe2O3 , CuO ( 0 and 10 mole %)

Glass Frit ( 5%)Organic vehicle (OV)

Paste
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Characterization:
1. Electrical (Air and 

Ethanol gas atmosphere)
2. XRD
3. Microstructural (SEM)

Paste

Screen Printing Green film ceramics

Thick Film Ceramics Firing

Flow diagram of the experiment procedure



A A schematicschematic viewview of of 
a thick film ceramic   sensor a thick film ceramic   sensor 
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AppearanceAppearance of the ZnFeof the ZnFe22OO44 thick film thick film 
ceramic before cutting.ceramic before cutting.
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Schematic Schematic figurefigure of electrical of electrical 
characterization.characterization.
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RESULT (RESULT (XRD)XRD)

Diffraction profile of ZnFe
2

O
4

thick film. Diffraction profile of CuO added-ZnFe
2
O

4
thick 

film. C is peak from CuO. A is from substrate.

XRD profile of ZnFe2O4 based-thick film



RESULT (RESULT (XRDXRD) ) 
Lattice constant of ZnFeLattice constant of ZnFe22OO44 and CuO addedand CuO added-- ZnFeZnFe22OO44

thick film ceramics. thick film ceramics. 

No. Concentration of CuO
(%)

Lattice constant
(Angstrom)

1 0 8.461± 0.078

2 10 8.434± 0.018



RESULTS (RESULTS (MicrostructureMicrostructure))

Microstructure of the ZnFe2O4 thick film

Microstructure of ZnFe
2

O
4

thick film. Microstructure of ZnFe
2

O
4

:CuO 10 mole % thick film.



RESULTSRESULTS
(Electrical Characteristics)(Electrical Characteristics)
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RESULTSRESULTS
(Electrical Characteristics)(Electrical Characteristics)

Resistance (R) as a function of  ethanol gas concentration of ZnFe
2

O
4

thick film ceramic
for measurement  temperature of 290oC and  of  CuO added-ZnFe

2
O

4
thick film ceramic for measurement temperature of 120oC.



CONCLUSIONSCONCLUSIONS
ThickThick filmfilm ceramicsceramics ofof ZnFeZnFe22OO44 andand CuOCuO addedadded--ZnFeZnFe22OO44 hadhad beenbeen
wellwell producedproduced atat firingfiring temperaturetemperature ofof 10001000ooCC..

AllAll ofof thethe thickthick filmsfilms crystallizescrystallizes inin spinelspinel cubiccubic..

TheThe additionaddition ofof 1010 molemole %% CuOCuO :: decreasesdecreases thethe electricalelectrical
resistance,resistance, decreasesdecreases thethe workingworking temperaturetemperature andand decreasesdecreases thethe
sensitivitysensitivity ofof thethe ZnFeZnFe22OO44 thickthick filmfilm ceramic,ceramic, becausebecause thethe additionaddition
ofof 1010 molemole %% CuOCuO changeschanges thethe microstructuremicrostructure resultingresulting inin largelarge
grainsgrains..grainsgrains..

TheThe producedproduced thickthick filmfilm ceramicsceramics havehave semiconductorsemiconductor
characteristiccharacteristic wherewhere thethe resistanceresistance decreasesdecreases withwith thethe increaseincrease ofof
temperaturetemperature..

TheThe resistanceresistance ofof thethe filmsfilms measuredmeasured inin ethanolethanol gasgas isis lowerlower thanthan
thatthat ofof thethe filmfilm measuredmeasured inin airair..

TheThe resistanceresistance ofof thethe filmfilm decreasesdecreases withwith thethe increaseincrease ofof ethanolethanol
gasgas concentrationconcentration..
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