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Abstract—Lanthanum fluoride thin films were prepared by rf-magnetron sputtering method in argon gas
and their crystal structures and oxygen sensing properties were investigated. The thin film of LaFs; was
used as a F~ ion conducting solid electrolyte and the sensing electrode was made of platinum black. The
Sn-SnF; film co-sputtered by rf-magnetron sputtering in argon was used as a reference electrode. The struc-
ture of LaF; was found to be a microcrystalline according to the electron diffraction analysis. The potential
of sensing electrode relative to that of reference electrode was changed logarithmically by dissolved oxygen
concentration in distilled water and its sensing mechanism was based on the electrode reaction of one electron
transfer.
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Fig. 1. Schematic diagram of experimental apparatus for

dissolved oxygen detection with LaF; thin film type
sensor,
A: Thin film sensor, B: Magnetic stirrer, C: Ther-
mometer, D: Recorder & Multimeter, E: YSI mod-
el 58 dissolved oxygen meter, F: 5720 probe, G:
Spin bar
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Fig. 2. Schematic diagram of LaF, thin film type oxygen
sensor.
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Table 1. Sputtering conditions for the fabrication of Sn-
SnF; and LaF; films

Sl'l-SﬂFg LaF3
8X107¢ 8X 107"
5X1073% 5X107°

Base vacuum pressure(mbar)
Sputtering pressure(mbar)

Working gas(99.999%) Ar Ar
Pre-sputtering time(min) 10 15
Distance from target to substrate(cm) 8 8
rf-power(W) 100 100
Deposition thickness(A) 2000 5000
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Fig. 3. (a) Electron micrograph of ~700 A-thick LaF,
film sputtered onto SiO coated grid. (b) The corre-
sponding electron-diffraction pattern.
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Fig. 4. Response curves of LaF; thin film type sensor on
various dissolved oxygen concentrations in distilled
water(gas flow rate: 600 m//min).
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Fig. 5. EMF changes of LaF; thin film sensor according
to the number of experiment in atmospheric condi-

tion.
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Fig. 6. EMF changes of LaF; thin film sensor with the
time variation in atmospheric condition.
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Fig. 7. Comparison of LaF; thin film surface before and
after use(<200).
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Fig. 8. EMF changes of LaF; thin film type sensor vs.
dissolved oxygen concentration in distilled water.
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Fig. 9. Effect of pH variation on the emf changes of LaF,
thin film type sensor in atmospheric condition.
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NOMENCLATURE
n  :electrochemical potential
p  :chemical potential

E, E.: equilibrium electrode potential [V]

E° :standard potential of certain electrode reaction
at 25T [V]
: Faraday constant

n  :number of electrons

R

10.

11

12.

13.

14,

15.

16.

: gas constant
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