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Fig.1 XRD patterns of red mud and inferior clay
5+ - 10 10
—
= 3 s 0 e
~ __-10
z 10 Z 20
2 S e
2, 10y S 330 3
= -5 4 =
= -1s) = 40
a a
o0k e +4-10 -50
-60
—25L 1 I I I I I 1 -15 1 1 ! I I ~10
0 200 400 600 800 1000 1200 1400 0 200 400 600 800 1000 1200
IRIEIC PRI
(a) RN TR L (b)1*-34R 5 FF:

B2 ARG 17 ~ 3N RAHER TG-DTA 37
Fig.2 TG-DTA analysis of typical raw materials and 1% ~3" mixed samples

FEILIN CO, FrREBEAA-LIOIB ARBITTRN.  jam) NEVBFLIZIE T BE5RE A B0 LTS , 47 )

22 BNBMRAR S AT IRRE 1007 A

221 RIHEHU I HOR B A LR b7 71140 T FHELEHG 17 ~ 3% R4 RERE AR £
13 07E 1140 C PR 17 ~ 3 A REREIR XKD AN 4 B, T 1° ~ 3%RE gh b B0 T i

SRR HORZE 4, T th 3 AR LRI WA MR SR A BB RS A

BOSGHY, DS 0 0 PO AL 10 00 1 AT 50, BAFE B9 5 2801 0 B 40

Beniah SEM SRR A ( % 500 FHLH)
Fig.3 SEM micrographs ( x500 backscattering) of 1% ~3* samples sintered at 1 140 C

B3 1140 CF 1* ~3*IRGH



- 100 - TEHA E S A AT A5G
@:E% CaCO, ( Jif#f1)—Ca0 +CO, 1 (1)
O iEA §
@ BK A 3Mg0-4Si0, -H,0(#f1) —3MgSiO, +
@A .
; @ kT Si0, + H,0 (2)
@) ® I

) @® 1%

TR

4 1140 CF 1" ~3"RAFELERLS XRD
3 o b
Fig.4 XRD pattern analysis of sintered products

of 1* ~3" mixed samples at 1 140 °C
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Experimental study on the preparation of CaO-MgO(10% )-SiO, —Al, O,

system ceramic materials by red mud mixed with clay
WANG Xiaoping', LI Xiangmei®, HUA Shaoguang”, PEI Dejian®, LI Shugin®, LI Bo
(1. Tongling Environmental Science Research Institute, Tongling 244000, China;
2. Sinosteel Maanshan General Institute of Mining Research Co. Ltd. , Maanshan 243000, China)
Abstract; China’s annual red mud emissions are as high as 100 million tons, and the main treatment methods are
landfill or storage, and there is a shortage of clay raw materials needed for the preparation of ceramics. The new
Ca0-MgO (10% ) -SiO, —Al, O, system ceramic material has superior mechanical properties and optimistic market
prospects. In this paper, the baking test of new ceramic preparation raw materials with different red mud mixing
amount was designed. The microstructure and phase composition of different baked products were tested, and the
physical and mechanical properties and heavy metal leaching of the products were investigated. The main phases of
the samples are pyroxene phase and anorthite phase. The formation of pyroxene phase is beneficial to improve the
flexural strength of the samples, and the formation of anorthite phase is beneficial to solidify sodium element and
promote the densification process. The performance of the samples is similar, and they all show superior mechanical
properties at 1 140 °C. Under the temperate, the linear shrinkage rate and bulk density are the largest, the water
absorption rate is the smallest, and the flexural strength is the highest. At 30 % red mud mixing amount, the water
absorption and flexural strength indexes exceeded the GB/T 4100—2015 standard. The leaching test showed that the
solidification rate of each sample was as high as 99.91% , and the leaching values of seven typical heavy metals were
lower than the limits of drinking water standards. This study provides a new way for the reuse of red mud in the
ceramic industry. It not only solves the problem of red mud disposal, but also saves a lot of ceramic clay resources.
Key words:; red mud; CaO-MgO (10% ) -Si0O, —Al, O, system ceramics; clay; red mud mixing amount; pyroxene

phase; anorthite phase; water absorption rate; flexural strength



