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Table 1 Chemical composition of iron tailing and fly ash

Raw material SiO, AL O; Fe,0, CaO0 MgO K,0 Na,O Others

Tron tailings 75.30 4.80 9.34 3.31 4.79 0.74 0.93 0.79
Fly ash 47.72 40.91 3.25 3.99 0.54 0.72 0.18 2.69
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Table 2 Level and factors of orthogonal experimental

Factors
Level
A/ % B/C C/(C -min™") D/min
1 14 1150 10 10
2 17 1180 15 15
3 20 1210 20 20
4 23 1 240 25 25
5 26 1270 30 30

&3 AFB AR /%

Table 3 Ingredients of different proportions

Raw material Ingredients of raw materials

Level

Tron tailings Fly ash Al O, Si0, Fe,0; Total flux
Al 74.51 25.49 14.00 68.27 7.79 17.04
A2 66.21 33.79 17.00 65.98  7.28 16.29
A3 57.90 42.10  20.00 63.69 6.78 15.53
A4 49.59 50.41  23.00 61.40 6.27 14.78
A5 41.29 58.71  26.00 59.11 5.76 14.03
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Fig. 1 particles size distribution of iron tailing and fly ash
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Table 4 The results of orthogonal test
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Bulk density

Apparent density 1 h Water absorption ~ Cylinder pressure

Experiment A/ % B/°C €/(°C » min~") D/min Blank Blank N N .
/(kg-m™) /(kg-m™) /% strength /MPa ™
1 14 1 150 10 10 728.90 1516.44 21.28 0.57
2 14 1180 15 15 810.20 1747.50 15.51 1.68
3 14 1210 20 20 937.60 2 109. 14 4.20 6.19
4 14 1240 25 25 959. 60 2 037.10 0.63 8.61
5 14 1270 30 30 — — — —
6 17 1150 15 20 1 021.20 2 053.82 7.20 4.17
7 17 1 180 20 25 973.40 2077.11 5.04 5.45
8 17 1210 25 30 888.20 1907. 14 5.04 8.34
9 17 1 240 30 10 1 024.00 2 100. 00 2.49 11.62
10 17 1270 10 15 918. 60 1917.33 1.24 5.61
11 20 1 150 20 30 874. 60 1 891.86 11.08 3.34
12 20 1180 25 10 950. 60 1942.50 8.32 2.36
13 20 1210 30 15 862. 00 1 778.00 6.67 5.99
14 20 1240 10 20 865. 80 1 708. 84 23.70 9.07
15 20 1270 15 25 — — — —
16 23 1 150 25 15 744. 80 1718.67 18. 64 0.54
17 23 1180 30 20 780.00 1 665.76 16. 14 1.58
18 23 1210 10 25 971.30 1996.79 19.23 10.35
19 23 1 240 15 30 876. 80 1 760. 00 1.12 7.63
20 23 1270 20 10 833.80 1593.43 1.02 5.96
21 26 1150 30 25 786. 00 1 750.00 17.78 0.79
22 26 1 180 10 30 948. 60 1911.82 6.12 9.90
23 26 1210 15 10 865. 80 1 822.50 9.98 3.72
24 26 1 240 20 15 906. 40 1 934.00 2.83 12.60
25 26 1270 25 20 776.20 1627.17 0.69 6.01
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Table 5 Comparison of optimal processes

Bulk Apparent 1h Water Cylinder
Experiment density density absorption pressure
/(kg+m™) /(kg-m™) /% strength/MPa
A4B5C1D1 807. 46 1720.07 1.17 5.13
A2BAC3D2 987.11 1953.21 4.13 8.41
8 888.20 1907. 14 5.04 8.34
19 876. 80 1 760. 00 1.12 7.63
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Experimental Study on Preparation of Ceramsite with High Silicon Iron Tailings

WU Junquan', MA Jing', WANG Yingling'”*, QIAO Fulong'?, LI Jing', HU Wenbin', ZHAO Yingjie', DUAN
Mengzhan', WANG Jiangwei'

1. School of Resources and Materials, Northeastern University at Qinhuangdao Branch, Qinhuangdao 066004, China;
2. Qinhuangdao Laboratory of Resources Cleaner Conversion and Efficient Utilization, Qinhuangdao 066004, China

Abstract; The high strength lightweight ceramsite was prepared by taking iron tailings as aggregate, and fly ash as correc-
tor. In order to determine the sintering temperature range of the ceramsite, the thermal reaction process of the raw material
was tested by TG — DSC and XRD. A group of orthogonal test is arranged and carried out to study the effect of composition
ratio, sintering temperature, heating rate in high temperature zone and holding time on the bulk density, apparent density,
water absorption and cylinder compression strength of ceramsite. The formulation and manufacturing process of permeable
brick were optimized. The results showed that the density of ceramsite was greatly affected by composition of raw materi-
als, while the sintering temperature had a greater impact on the water absorption and cylinder compressive strength. The
high strength lightweight ceramsite with the bulk density of 888.20 kg/m’, the apparent density of 1 907. 14 kg/m’, the
cylinder compressive strength of 8.34 MPa, and 1h water absorption rate of 5.04% could satisfy the GB/T 17431. 1—
2010 standard,when the content of Al,O, in the pellets was 17% , and the temperature was raised to 1 000 °C at 10 °C/
min, and then to 1 210 °C at 25 °C/min, and the temperature was kept for 30 minutes. It has provided a new route for the
comprehensive utilization of iron tailings.

Key words: iron tailings; fly ash; high strength lightweight ceramsite; orthogonal test; bulk density; cylinder compres-
sion strength

SIRMEEC: RARAL, B TENFS , AR e, 25 , W1 SO, XU , BOR M, £VLAE. kB 4 Mok T 2Rt LT]. 97 P i 57
FH4,2020,40(6) :126 - 132.
Wu JQ, Ma J, Wang YL, Qiao FL,, Li J, Hu WB, Zhao YJ, Duan MZ, and Wang JW. Experimental study on preparation of ceramsite

with high silicon iron tailings[ J]. Conservation and utilization of mineral resources, 2020, 40(6) ; 126 - 132.

HAREME : htp ://kebh. cbpt. enki. net

E — mail : kebh@ chinajournal. net. ¢n



