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Table 1 Chemical composition of iron tailings

Composition Si0, Al,0, CaO0 MgO Fe,0; FeO TiO, K,0 Na,O Others

Content  66.007.06 1.86 0.25 3.18 4.15 0.67 2.59 0.86 13.38

R2 RPFERIL R /%

Table 2 Chemical composition of iron tailings

Composition SiO, Al,0, CaO0 MgO Fe,0, Na,0 TiO, K,O0 Ba,0 Others

Content 72.87 3.14 5.81 1.07 1.24 9.350.064 1.58 0.39 4.47
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Fig. 1 Flow diagram of preparation of foam glass — ceramics
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Table 3 The characteristics of the base glass at different melting

temperatures

Melting temperature ~ Melting time Evaluation of melting results

Refractory and more impurities

1200 C 2h
particles on the surface
A degree of fluidity, but still
1250 C 2h
more particles
1300 C 2 h High viscosity, less particulate matter
Small viscosity, good fluidity, no surface
1350 C 2h ’
particles and no bubbles
Good fluidity and large bubbles in fluid
1400 C 2h

and surface layer

R4 A[alAE )R A5 2 B R B RS HOR
Table 4 The characteristics of the base glass at different melting

time

Melting time  Melting temperature Evaluation of melting results

1h 1350 C Viscous with little fluidity
1.5h 1350 C Low viscosity and poor uniformity
Small viscosity, good fluidity,
2h 1350 C
uniform fluid, no bubbles
Good fluidity with bubbles of
2.5h 1350 C

different sizes in the fluid
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Fig. 2 SEM images of the test samples (a — basic glass, b —
foam glass — ceramics)
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Fig. 3 XRD patterns of basic glass and foam glass — ceramics
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Fig. 5 Effects of foaming process parameters on the properties of
foam glass — ceramics( a — foaming temperature,, b — foaming time )
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Fig. 6 Effects of microcrystallization parameters on the properties
of foam glass — ceramics
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Research on Heat Treatment Process of Foam Glass — ceramics From Iron Tail-
ings

SUN Qianggiang'”, YANG Wenkai', LI Zhao®, NAN Ning"*, CUI Xiaowei'"’

1. School of Chemical Eengineering and Modern Materials, Shangluo 726000, Shaanxi, China ;
2. Shaanxi Key Laboratory of Comprehensive Utilization of Tailings Resources, Shangluo 726000, Shaanxi, China

Abstract; The foam glass — ceramics were prepared by sintering method using the iron tailings from a tailings pond in
Shangluo area as the main raw material, waste glass as silicatization agent, calcium carbonate as foaming agent, titanium
dioxide and calcium fluoride as composite crystal nucleating agents. The effects of key parameters in foaming and micro-
crystallization process on its compressive strength, density and thermal conductivity were discussed. Results showed that
when the content of iron tailings is 40% , foamed for 30 min at 900 °C and then crystallized at 1150 °C for 2 h, the high —
strength foam glass ceramics was prepared with average pore diameter of 1.6 ~2.0 mm, the apparent density of 1.679 g -
em | the compressive strength of 27.22 MPa and the thermal conductivity of 0. 107 W/(m - k).

Key words: iron tailings; foam glass — ceramics; compressive strength; thermal conductivity
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