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Application of Graphene Oxide in Synthesis of Sc,W50;, Powder

JU Xiang-Wen, WU Ri-Min, ZHOU Ya-Zhou, MA Shuang-Biao, YANG Juan, CHENG Xiao-Nong

(School of Materials Science and Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: Cross-like Sc,W;0,, powder was synthesized via hydrothermal method by using scandium nitrate, am-
monium tungstate hydrate as raw materials and graphene oxide as surfactant. XRD, TG-DSC, Raman and SEM
were used to study the influence of graphene oxide on structures and morphologies of the as-prepared product, and
the negative thermal expansion properties were detected by TMA. Results show that graphene oxide wraps the grain
of Sc, W30, and inhibits the growth of some of the original crystal faces, which makes the grain grow to nanorods,
then the nanorods assemble into cross-like structure. The pure cross-like Sc,W;0,, powder is obtained by hydro-

thermal method at 200°C followed by heat treatment at 620°C for 10 min. The TMA data indicate that the thermal
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expansion coefficient of Sc, W30, is -4.75% 10 /K from room temperature to 800°C.

Key words: graphene oxide; surfactant; scandium tungstate; negative thermal expansion
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Fig. 1  XRD patterns of products reacted under different conditions

(a) Without GO, 200°C, 20 h; (b) GO assisted, 200°C, 10 h; (¢) GO as-
sisted, 200°C, 15 h; (d) GO assisted, 200°C, 20 h
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Fig. 2 XRD patterns of Sc,W30;,/GO(a) and Sc,W;0,(b),
standard XRD pattern of typical orthorhombic phase of
Sc, W30,
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Table 1 Lattice parameters and cell volume of Sc,W30;,

and Sc,W;0,,/GO

Lattice parameters/nm

Sample - - —— Cellvolume/nm®
a-axis  b-axis  c-axis
Sc, W30, 0.9593  0.9695 1.3333 1.2401
Sc,W30,,/GO - 0.9623 09713 1.3358 1.2485
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Fig. 3 TG-DSC curves of Sc,W301,/GO (a) and Sc,W;301; (b)
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Fig. 4 Raman spectra of Sc,W;301; (a), ScaW301,/GO (b) and
GO (¢)
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Table 2 Raman parameters for GO, Sc,W30;,/GO and Sc,W;0;,

Sample Absorption band of [WO,] /cm’' D-band/cm™ G-band/cm’! R L,/nm
Raman shift Raman shift Raman shift Ip/lg 4.4/R

Sco,W;304, 353 828 1022 — — — —
Sc,W30,,/GO 350 827 1017 1354 1599 1.0886 4.042
GO — — — 1347 1584 0.9522 4.621

K5 AR AR Y SEM I
Fig. 5 SEM images of the samples prepared at different conditions
(a) Without GO, 200°C, 20 h; (b) GO assisted, 200°C, 10 h; (¢) GO assisted, 200°C, 15 h; (d) GO assisted, 200°C, 20 h; (e) High-dispersion
Sc,W30,,/GO products; (f) Sc; W50, powder
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