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Effect of Graphene Nanosheets on Properties of Low Carbon Al,O3—ZrQO,—C Slide Gate

SUN Xudong', YUAN Lin', CHEN Songlin"*, WANG Juntao', YAN Xin', LIU Shifan®, SONG Yunjie®
(1. Ruitai Materials Technology Co., Ltd., China Building Materials Academy, Beijing 100024, China;
2. Yixing City Refractory Co., Ltd., Yixing 214200, Jiangsu, China)

Abstract: Low carbon alumina zirconia carbon (Al,0;—ZrO,—C) slide gate was designed with graphene nanosheets. The morphology of
graphene nanosheets was characterized by atomic force microscopy and transmission electron microscopy. The phase composition and
microstructure of the fabricated refractories were examined by X-ray diffraction, scanning electron microscopy and energy disperse
spectroscopy. The results show that the GNSs can effectively improve the properties of slide gate refractories by filling the micropores
and promoting the formation of silicon carbide whisker between particles. As 1.5% GNSs/Al,O; composite powders are added instead

of carbon black, the slide gate shows a better oxidation resistance and ensures the strength and thermal shock stability.
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Fig. 1 SEM photographs of GNSs/Al,0; composite powers
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Fig.2 STEM photographs and element distribution mappings of GNSs/Al,0O; composite powers
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(b) Edge of GNSs
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Fig. 3 TEM photographs of GNSs prepared by ball milling
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Fig.4 AFM photograph of GNSs prepared by ball milling
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(a) Cross-section of the specimen GNO (b) Cross-section of the specimen GN1 (c) Cross-section of the specimen GN2
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Fig. 9 Oxidation resistance of specimens
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(b) Specimen GN3 fired at 1450 'C
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