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Fig.1 Schematic diagram of the experimental process
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Fig.2 TG curves of SrVO, powder and bulk
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Fig.3 SEM images (a—d) and particle size distributions (e-h) of SrVO, powders: (a, e) powder, (b, f) P-100, (c, g) P-200, and (d, h) P-300
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Fig.4 SEM images of SrVO, bulks: (a) bulk, (b) B-100, (c) B-200, and (d) B-300
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Table 1 Grain size and measured density of SrVO, bulks
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Fig.5 XRD patterns of SrVO, powders and bulks
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Fig.6 Electrical conductivities of SrVO, powders (a) and cold-pressing sintered SrVO, bulks (b)
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Table 2 Comparison of conductivity of different forms of strontium vanadate materials
Sample Preparation method Phase Electrical conductivity/S-cm™ Ref.
Solid-state method SrvVo, 239 Lan

Solid-state method Srvo, 1428 Dougier¥
Sol-gel method Srvo, 714.30 Ouyang!"”
Powder Powder Srvo, 209 This work
P-100 Srvo, 87 This work
P-200 SrvVo, 119 This work
P-300 SrvVo, 141 This work

Pulsed laser deposition Srvo, 26316 Macia"

Pulsed laser deposition Srvo, 29200 Xu"
Thin film

Pulsed laser deposition Srvo, 13680 Berini"”

Molecular beam epitaxy Srvo, 31250 Shoham!®

Cold-pressing sintering Sr,V,0, 2.978%107 Cheng!"®!

Spark plasma sintering SrvVo, 1000 Maekawad!""
Bulk Srvo, 14620 This work
Bulk

B-100 Srvo, 11940 This work
B-200 Srvo, 18680 This work
B-300 Srvo, 20000 This work

JR ] 4% StVO, M AR A JEORE, SR FH ¥ e e &5 w] il 4% e 3
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Effect of Granularity on Electrical Conductivity of Cold-Pressing Sintered Strontium
Vanadate Bulks

Chen Jianbo, Yang Xiaojiao, Yang Ningjia, Niu Yibo, Ouyang Linfeng, Liu Ying
(College of Materials Science and Engineering, Sichuan University, Chengdu 610065, China)

Abstract: Kilogram-scale micro-nano SrVO, powder was produced by the sol-gel method combined with hydrogen reduction and heat treatment.
Then SrVO, bulks were prepared by cold pressing and sintering the sifted powders using different mesh sizes (unsifted powder, 100 mesh, 200
mesh, and 300 mesh). The thermal stability of SrVO, powder and bulks under air was investigated, and the effects of powder granularity sifting on
granularity and distribution of their raw material, bulk grain size, and electrical conductivity were also evaluated. The results show that SrVO,
bulk has better thermal stability in air than SrVO, powder; the temperature at which oxidative mass gain occurs is enhanced from 335 °C for the
powder to 430 °C for the bulk. The mean particle size of the raw material powders decreases, the electrical conductivity of the related cold-
pressing sintered bulks is significantly raised, and the conductivity of the powders rises with the increase in granularity sifting mesh. Granularity
sifting can be used to acquire smaller and more uniform raw powder materials, which increases the density of the bulks produced by cold-pressing
sintering. Furthermore, more effective routes for the conduction of electric charge are established and the conductivity of the prepared SrVO, bulk
reaches 20 000 S/cm, which is 37% higher than that of the bulk produced by unsifted powder. Granularity sifting is essentially the optimization of
the particle size of the raw material. More sifting of the particle size of the SrVO, powder is expected to yield improved performance of bulk
material, providing the foundation for its use in transparent conductive films, semiconductor devices, sensors, and other areas.

Key words: SrVO,; cold-pressing sintering; electrical conductivity; thermal stability
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