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Phase transformation of
sol-spray dried W-Cu precursor powder during calcining

LIU Tao, FAN Jing-lian, CHENG Hui-chao, TIAN Jia-min

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: W-Cu precursor powders with different copper contents were fabricated by sol-spray drying. Precursor
powders were calcined at 400, 600 and 800 ‘C for 90 min, respectively. Phases and microstructure of pre-calcined and
post-calcined powders were investigated by XRD and SEM in order to study the phase transformation of precursor
powders. The results show that precursor powders undertake a series of decomposing and compounding reactions during
calcining. With the increasing of calcining temperature, the phases, morphology as well as particle size of the powder
change obviously. For W-30%Cu (mass fraction) composite powder, the composite powder is composed of WO3, CuO
and CuWO; after calcining at 400 ‘C and the particles exhibit cubic shape with sizes of 200-400 nm. The powder after
calcining at 600 C consists of CuO and CuWO, and the particles are mostly of rod-like shape of 400—500 nm in size.
The powder after calcining at 800 ‘C is composed of CuO, CuWO, and Cu;WOg phases and the particles are 3—4 um in
size. The copper content in the precursor powder greatly influence the phase composition of the calcined powders. The
increase of copper content facilitates the formation of composite oxide.
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Fig.1 SEM micrograph of precursor powder after sol-spray
drying
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Fig.2 XRD pattern of precursor powder after sol-spray drying
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Fig.3 SEM micrograph of oxide powder after calcining at

400C
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Fig.4 XRD pattern of oxide powder after calcining at 400 C
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Fig.5 SEM micrograph of oxide powder after calcining at

600 C
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Fig.6 XRD pattern of oxide powder after calcining at 600 C
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Fig.7 SEM micrograph of oxide powder after calcining at
800 C

v *— CuWO,
¥ — CUJWOG
+— CuO

.
100 20 30 40 50 60 70 80 90
20/(%)

El8 800 CHke/a A WE kAR XRD il
Fig.8 XRD pattern of oxide powder after calcining at 800 C
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Table 1 Phases component of W-Cu oxide powder with

different Cu contents after calcining at 600 C
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