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Preparation of Low Thermal Conductivity Insulating Ceramic Plate from
Molybdenum Mine Tailings

LI Kun, LIU E, LU Qingyang
(Xianyang Research & Design Institute of Ceramics Co., Ltd., Xianyang 712000, Shaanxi, China)

Abstract: The insulating ceramic plate was sintered and surface-decorated using molybdenum tailings as the main raw material (55%)
with kaolin, red sludge, feldspar, glass powder and blowing agent incorporated. The water absorption, bulk density, compressive
strength and thermal conductivity of the insulating ceramic plate were measured, and the microstructure was observed and the pore
diameter was counted. The effects of firing temperature, slurry fineness and addition of blowing agent on the pore size of insulating
ceramic plates were studied. The results show that the addition of blowing agent has the most significant influence on the pore
structure, pore size and distribution of the insulating ceramic plate, and is the key to obtain low thermal conductivity. In this study, the
prepared molybdenum mine tailings-based insulating ceramic plate has high solid content, excellent thermal insulation performance
and light weight, and is surely a new building insulation material with broad market prospects.
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Table 1 Chemical composition of raw materials used in
preparing insulating ceramic plate w/%
Raw material  SiO, ALO; Fe,O5 TiO, CaO MgO K,O Na,O IL
Molybdenum 78.18 8.17 1.47 129 2.76 139 3.73 045 2.07
mine tailings
Kaolin 44.40 37.85 0.19 0.56 0.11 020 0.39 0.01 16.67
Red sludge 63.18 19.36 4.84 0.77 1.43 134 231 054 582
Feldspar 70.26 16.65 0.25 0.04 0.31 0.01 885 297 0.28
Glass powder 55.87 3.45 0.15 0.16 861 140 6.02 6.06 1.62

w—Mass fraction.
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Table 2 Formula of insulating ceramic plate w/%
Molybdenum . Addition of
Kaolin Red sludge Feldspar Glass powder .
blowing agent

0.50-1.00

mine tailings
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Fig. 1 Flow chart of preparing insulating ceramic plates
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Process parameters for preparing insulating
ceramic plate

Table 3

Slurry Powder Drying Holding
Content Powder: ball | . . . .
moisture/% moisture/% time/h  time/min
Parameters 1:2.5 45 <1.50 24 45
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(d) Firing temperature 1 220 C

(e) Firing temperature 1 240 C
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Fig.2 Micro-morphology and pore size distribution statistical results of insulating ceramic plates fired at different temperatures
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Table 4 Performance parameters of insulating ceramic plates with different slurry fineness

Slurry fineness/% Bulk density/(g-cm™) Thermal conductivity/(W-m K™ Compressive strength/MPa Product appearance
<0.50 0.35-0.75 0.07-0.13 1.58 Well porcelainised
<1.00 0.50-0.90 0.07-0.17 1.67 Well porcelainised
<3.00 0.70-1.20 0.09-0.28 2.13 General porcelainised
<5.00 0.90-1.60 0.12-0.36 3.10 Not well porcelainised
<7.00 0.92-1.73 0.13-0.38 3.14 Not well porcelainised

(a) Slurry fineness <0.50%
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Fig. 3 Micro-morphology and pore size distribution statistical results of insulating ceramic plates with different slurry fineness
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Table 5 kBgulk density and water absorption of insulating ceramic
plates prepared by different addition of blowing agents

Addition of Bulk density/(g-cm ) Water absorption/%
blowing agent/% 1160 °C 1180°C 1200°C 1160°C 1180°C 1200 °C

0.1 2.13 1.21 0.61 0.32 0.38

0.3 2.08 1.18 0.67 0.36 0.37

0.6 1.58 1.06 0.51 0.76 0.81

0.9 1.32 0.93 0.32 0.86

1.1 1.34 0.72 0.21 0.89

(b) Addition 0.3% blowing agent
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Fig. 4 Micro-morphology and pore size distribution statistical results of insulating ceramic plates with different addition of blowing agent
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(a) Undecorated insulating ceramic plate, color gray

(b) Decorated insulating ceramic plate, color light green

(c) Decorated insulating ceramic plate, color light

yellow
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Fig. 5 Photographs of insulating ceramic plate
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