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Research on development and its performance of far-infrared
radiation black porcelain plate

Xiu Dapeng, Xu Jianhua, Zhou Jixue, Zhang Suqing, Zhao Guochen

(Advanced Materials Institute, Qilu University of Technology (Shandong Academy of Sciences), Jinan 250014, China)

Abstract: The black porcelain far—infrared radiation plate, which is made of vanadium slag, has a wide
range of sintering temperature, extrusive coloring role and excellent ceramic performance. The content of
transition metal oxide in the fouth cycle is more than 80%. The radiation rate was up to 0.95, and after
2 000 hours of 650 ‘C accelerated aging test, the radiation rate does not change, and the surface layer
does not fall off. By SEM analysis on fracture morphology and microstructure, the blank plate was
composed of ilmenite, board —ilmenite and anemousite, and the particles were mechanically mixed, and
black porcelain plate was composed of grain, vitreous body and pore, and most metal oxide in raw
material were enriched in the grain, and the formation of cordierite and spodumene, zircon and other
minerals were surrounded by vitreous body, which has excellent chemical stability. Non—toxic, harmless,
non—radioactive, was a kind of far—infrared radiant of low cost, long life, high efficiency.
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Tab.1 Chemical components of vanadium slag

Composition Fe,O; TiO, MnO, Cr,0; V05

Si0, ALO; CaO MgO K,O Na,O

Content 54-64.4 5.9-8.6 4.1-6.7 0.2-2.1 0.9-1.7

12.8-25 2.1-3.6 0.9-1.7 0.6-1.8 0.01-0.1 2.3-5.2
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Fig.1 Black porcelain far infrared radiation plate
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Fig.2 Production process of black porcelain plate
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Tab.2 Radiance contrast of black porcelain plate in different formulations

Black porcelain plate formula

Total radiation rate/ &

Number
Vanadium slag Porcelain clay Water glass Normal temperature 500 C 600 C
1# 48% 48% 4% 0.88-0.91 0.89-0.93 0.90-0.95
24 62% 35% 5% 0.87-0.90 0.88-0.91 0.89-0.93
3# 40% 55% 3% 0.84-0.88 0.85-0.89 0.86-0.91
A# 55% 41% 4% 0.86-0.89 0.87-0.90 0.88-0.92
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Fig.3 Radiance curve of black porcelain plate at 500 C
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Fig.4 Radiance curve of black porcelain plate

at 500 C after accelerated aging
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Fig.5 Microstructure of blank plate section
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Fig.6 Microstructure of black porcelain section

Tab.3 Chemical composition of black porcelain micro—area

Composition Na,0 AlO; SiO, TiO, V05 Cry0; MnO, Fe,O, Z1,0;
Glass phase 0.66% 16.7% 27.9% 0.15% 0.45% 0.07% 0.73% 1.94% 0.17%
Crystal phase 0.00 3.59% 4.9% 9.64% 0.91% 1.64% 4.33% 64.6% 0.00
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