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Synthesis of Nanostructured Ceria Powders for an Oxygen-sensor
by Thermochemical Process
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Abstract The nanostructured cerium oxide powders were synthesized by spray thermal decomposition pro-
cess for the use as the raw materials of resistive oxygen sensor. The synthesis routes consisted of 1) spray drying
of water based organic solution made from cerium nitrate hydrate (Ce(NO,),6H,0) and 2) heat treatment of spray
dried precursor powders at 400°C in air atmosphere to remove the volatile components and identically to oxidize
the cerium component. The produced powders have shown the loose structure agglomerated with extremely fine
cerium oxide particles with about 15 nm and very high specific surface area (110 m%/g). The oxygen sensitivity, n
(Log o< Log (P,,/P°)™ and the response time, #,, measured at 600°C in the sample sintered at 1000°C, were about
0.25 and 3 seconds, respectively, which had much higher performances than those known in micron or 100~200

nm sized sensors.
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Fig. 1. TG profile of precursor powder during heating rate of 5°C/min.
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Fig. 2. SEM microstructures of salt-removed ceria powders: (a) low magnification and (b) high magnification.

Fig. 3. X-ray diffraction pattern of ceria nanopowder.
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Fig. 4. Particle size distributions with increase of ball milling time.
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Fig. 5. Specific surface area with increase of ball milling time.

195

e YERE A3E dehligded, 29eM Be m®] vEEAES 7R gislen, 2042 U3 &9}
AFo] 20 AlZF W F oF 0.5-2 nfe]=B W2 o o8 o 97 gm® o2 B FHAe] )2 27}
vy dds FE] g & Uk & stk 5). 23 eoll= 20417 WE F dojA
o gz Ao A 2ol A o 84 gy UYL SEM A HeiFed, vlwy FYg

Vol. 13. No. 3. 2006



000K TS

.' . ; ;"‘.2 r’..: b : "ﬁ( "». ..T,M"
?A"Mao@ “’@2&“ e
, Ib‘g; A’.s.;gi.’ f' & , %"
Fig. 6. SEM microstructure of ceria powder ball-milled for
20 hours.
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Fig. 7. SEM microstructure of ceria sample sintered at
1000°C for 2 hours.
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Fig. 8. Oxygen-pressure dependence on electric conductivity measured at 600°C for the sample sintered at 1000°C.
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Fig. 9. Response time, t90 measured at 600°C in the sample sintered at 1000°C.
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