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Table1 Chemical composition of tantalum niobium tailings,
kaolin and albite
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Fig. 1 Preparing process of foam ceramics
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Table 2 Chemical composition of raw materials and sintering
conditions of foam ceramics
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Fig.2 Compressive strength of tantalum niobium tailings-based foam ceramics at different impact factors



%6

RIR, 25 B AT A A B AR S - 57 -

85

(@)
80 -

75+

70

65

FLEEE 1%

60

55+

50

LRAELIN 1] /min

75+ (c)
70
65 -

60

FLEEE /%

451

40

35 1 1 1 1 1

0.0 0.2 0.4 0.6 0.8 1.0
SiCi5 & /%

74

®) -

70 b ?
68 -

66 [

LB /%

64 F
62
60F o

1 1 1

58 .
1100 1120 1140 1160 1180 1200
FREGIRE /'C

75

(d
70

65 -
60
55+

50

LB /%

451+
40 -

351

30 1 1 1 1 1
60 65 70 75 80

FAINE /%

B3 AR A A ) R AR AN ] R DR 3T AL B (a GRS 185 b: BRESIELIE; c: SiC 84k d: BT IMAL)

Fig. 3 Porosity of tantalum niobium tailings-based foam ceramics at different impact factors
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Fig. 4 Relationship between the compressive strength and
porosity for tantalum niobium tailings-based foam ceramics
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Fig. 6 Poresize and porosity of foam ceramics at various tailings addition amount (b) and SiC (a)
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Preparation of Foamed Ceramics Materials with Tantalum-niobium Tailings
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Abstract: The preparation of foamed ceramics from tailings is one of the high value utilization ways. Unfortunately, the
influences of sintering parameters and raw composition on the compressive strength of tantalum-niobium tailings-based
foamed ceramics are still obscure. In this paper, tantalum-niobium tailings-based foamed ceramics were prepared by direct
foaming method with tantalum-niobium tailings as the main raw material, kaolin(28%) and albite(12%) as auxiliary
materials, and silicon carbide (SiC) as the foaming agent. The influence of sintering temperature, holding time, SiC content
and tailings addition amount on the compressive strength of the foamed ceramics were investigated. The results showed
that with increasing holding time and sintering temperature, the compressive strength of foamed ceramics decreases.
Furthermore, the compressive strength of tantalum-niobium tailings-based foamed ceramics with the increase of SiC
content, first decreased and then increased. Further analysis of the influencing mechanism indicated that the change of pore
structure was the main factor leading to the change of compressive strength.The compressive strength and porosity of the
foamed ceramic prepared under the conditions of sintering temperature of 1150 °C, holding time of 40 min, tailings
addition amount of 65%, and SiC content of 0.5% are 9.94 MPa and 67.16% respectively.This paper provides a theoretical
basis for the preparation of high-strength foamed ceramics from tantalum-niobium tailings.

Keywords: tantalum niobium tailings; foam ceramics; compressive strength
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