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Fig. 2 Technological process for roasted ceramsite prepared by
iron tailings
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Fig. 3 Technological process for unfired ceramsite prepared by iron tailings
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Table 1 Chemical reaction equations for roasted ceramsite prepared by iron tailings

S 2 Y S = Fr 5
C+0,—CO;y T (1)
2C+0,—2CO1T (2)
C+C0,—2CO1 (3)
MgC0O;—MgO+CO, T (4)
CaC0O3—Ca0+CO;y 1 (5)
MgCOj; - CaCO3—->MgO+Ca0+2CO; T (6)
AR E B Fe,03+C—2Fe0+CO1 (7)
Fe;03+3C—2Fe+3CO1T (8)
Fe;03+CO—2FeO+CO, 1 (9)
2Fe;03+C—4FeO+CO;, 1 (10)
2Fe;03+3C—4Fe+3CO; 1 (11)
3Fe;03+3C—2Fe304+CO7T (12)
FeS,—FeS+S1 (13)
2Ca0+Al,03+2Si0,—Cay Al Si, O (14)
2Ca0+MgO+2Si0,—CayMgSir O (15)
CaO+Al, 03428510, —Ca(Al, Si,Og) (16)
KA Ak
K70+Al,03+2Si0,—KAISi3Og (17)
Nap; O+Al,03+6Si0,—2NaAlSi3; Og (18)
nAly03+nSi0,+K,0+Nay O+CaO+Fe; 03— K A7 (19)
CaO+MgO+2Si0, —~CaMgSi> Og (20)
WA HE R
CaO+FeO+2Si0,—CaFeSiy Og (21)
P ALO3( TLEE ) —y-Al,03 (22)
3y-Al,03+2Si0,( ToETE ) —3A1,0; -2Si0; (23)

R 2 PR SRR AL SN R

Table 2 Hydration reaction equations for unfired ceramsite prepared by iron tailings

SR 2 T IVE-N ¥5
CaO+H,0=Ca(OH), (1)

xCa(OH),+Al,O3+(n— 1)H,0 = xCaO - Al,03 - nH,O (2)

K AR i xCa(OH),+Si0+(n — 1NH,0 = xCa0 - Si0; - nH,0 (3)
Ca(OH),+Al,03+28i0,+mH,0=Ca0 - Al 03 - 2Si0, - nH,0 (4)

CaSO4 - 2H,0+C3A+12H,0=3Ca0 - AL O3 - CaSO4 - 12H,0 (5)
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Technology, Mechanism, and Application Progress for Ceramsite Prepared by
Iron Tailings
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Abstract: The iron tailings is widely distributed in China and stockpiled in large volume, which results in serious
problems including land occupation and environmental pollution. The iron tailings—based ceramsite, a kind of lightweight
aggregate, is characterized by lightweight and high strength, low water absorption, and well frost—resistance, and can be
used in building materials, horticulture, and water treatment. The types of ceramsite and the feasibility of using iron tailings
as raw material for preparing ceramisite was discussed in this paper. Then, the preparation technologies for roasted
ceramisite and unfired ceramisite were introduced and the products performance were compared. The reaction mechanisms
for iron tailings—based ceramisite in roasting and no—firing processes were also analyzed. Furthermore, the formation
principle of pore structure for iron tailings—based ceramisite and its research status were concluded. Finally, the problems
that need to be solved in future and the development direction were put forward basing application status of iron
tailings—based ceramisite. Overall, preparation of ceramsite using iron tailings has great significance to promote the
recycling of iron tailings resources and environmental protection of mine.

Keywords: iron tailings; ceramsite; reaction mechanism; pore structure
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