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Table 1 Chemical composition of raw materials
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Fig.3 XRD of samples sintered at different temperatures
fEFGE R, A9 5 ER ) ALO, KB 44y
(CaO 5 MgO) [, i CaO/MgO-AL0,-SiO,
SRS . BRI, AN E
B> . AR R R ORGSR AL, B
HBTFERMSEESRE. 5L E, XERAEA
HE AR, T EURE o AT S 0 i FE I I RE )
FHENE BTG, X5 SCERD e —5. WKL 3
WATHL, 221150 C BRI I T3 KA
(PDF Rk J 5 : 35-0755) F1 85 KA (PDF K J 5 -
41-1486) MIfT U6 . X2 BT /KRR 5 7E 800~
900 C n# A fiEpk CaO, BEHJEEH 1 ALO, 5
SiO, 44 7E 1 100~1200 C B, 43 il A= sds K
AHEKA R 1~3)0, JERE, SKA R
FER DTk, IR R AU e, IEK LY
Jeig ", BRI e G EE A 1000 °C FHER 1150 °C,
WAEMEERE L. YRREELE-DHAE
1200 °C, #5KAMATH IR E— 2N, It
4b, ALOy 5 SiO, K A I B, A B K £ A
(PDF R J*5: 84-1205) (ML= 4). Sk BAM &
T 550 S L K 5 SR A A RO T
FEMAE R I HURSREE, X FISCERI 458 — 8™,

CaS0O, — CaO+S0s( g) (1)

o -L £
S
=) * *
< <>
*

1

CaO + AlL,O; +2Si0, — CaO - AL,O; - 2Si0, (45K 17)
2

2Ca0 + AL O; + Si0, — 2Ca0 - AlL,O; - SiO, (# K1)
3)

3AL,0; +2Si0, — 3ALO; - 2Si0, (BKA)  (4)



* 156

BRI

2024 4

Sum,

. HEmA JFTA
Si TCR I5Hi% Syikive
OK 5063 64.28
SiK 4937 3571
Total 100

0 1 2 3 4 5 6 7
fiB it /keV

. ERA RrA
Al TER SyH% 5rE%
OK 46.01 61.54
Si SiK  20.19 15.39
AlK 194 15.38
CaK 144 7.69
(6] Total 100
Ca H2

"

0 1 2 3 4 5 6 7
HEf/keV

4 ZARELIRERBEFRE SEM F57

Fig.4 SEM of samples sintered at different temperatures
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Fig.6 XRD of samples sintered at different temperatures
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Sintering and Heavy Metal Solidification Mechanism of Anorthite Building
Sintered Brick from Stone Coal Tailings After Vanadium Extraction

LI Xincong', HU Jingrong', GUO Xinqiao®
(1.School of Civil Engineering, Zhengzhou College of Finance and Ecnomics, Zhengzhou 450000, Henan,
China; 2.Henan Provincial Urban and Rural Planning and Design Research Institute Co. , Ltd., Zhengzhou
450000, Henan, China)

Abstract: This is an article in the field of ceramics and composites. Vanadium extraction tailing from stone
coal is a dangerous industrial waste. Comprehensive utilization of vanadium extraction tailings from stone
coal has important environmental and economic significance. The fired bricks for building were prepared
from the vanadium extraction tailings of stone coal. The effects of firing temperature on microstructure and
properties were studied, and the leaching activity passivation mechanism of Cu, V, and Zn heavy metal was
explored. The results showed that sintering temperature significantly affected the phase composition,
microstructure and performances of sintered bricks. Properly increasing the firing temperature was not only
in favour of silicon-rich liquid phase generation to increase the density of samples by the reaction between
quartz and alkaline element in raw materials, but also contributed to anorthite transformation from melilite
and the mullite formation. These crystalline phases bond with glass, endowing the product with high density
and compressive strength. In addition, an increase in firing temperature improved the Cu, V, and Zn residual
content in the product, reduced the pore size and volume, thus achieving the solidification of Cu, V, and Zn.
With the 1 150 °C firing temperature and 3 h holding time, the properties of the sintered building bricks can
meet the requirements of standard Mu25 in { fired common bricks) (GB/T5101-2003). Cu, V, and Zn
leaching concentrations in the product were below the standard values. This study provides a new insight for
the efficient utilization of vanadium tailings from stone coal.

Keywords: Ceramics and composites; Vanadium tailings from stone coal; Fired brick for building;
Sintering; Heavy metal ion leaching concentration
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