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Table 1 Chemical components of fly ash
SIOZ A1203 F6203 CaO MgO SO3 LOI
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Table 2 Physical properties of Nano-iron oxide
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Table 3 Material mix ratio
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Fig.1 Schematic diagram of determination of particle strength
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Table 4 Test results of iron tailings ceramsite
B R BRI WUk 58 FE /MPa W 7K /% YR/ (kg/m®) KM EE/ (kg/m*) WAL R
1:9 1.2120 27.43 745.95 1369.13 0.712
2:8 1.138 1 25.79 854.11 1391.44 0.685
3.7 0.769 0 23.44 901.47 1401.17 0.708
4:6 0.603 7 22.32 1010.99 1439.15 0.820
5:5 0.7255 22.04 1105.73 1481.37 0.723
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Fig.2 Effect of iron tailing content on stacking density
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Fig.3 Effect of iron tailing content on apparent density
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Fig.4 Effect of iron tailing content on water absorption
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Fig.5 Effect of iron tailing content on particle strength
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4 # %

(1) WaPRL 32 AR 5 5 R 2R W5 B Bl 6 Bk R
BE i hnm A Wi, 3 2Ol A Ok
2, TR K M BE Bl 2 Bk R 5 & 3 I A
Wrosk 55, FRURL9E FE A S Bk R 5 S N 250
Jeik /N RSN, R RBEESRET B E
(P38 0% KA B E AR,

(2) f{E#i /& GB /T 17431.1—2010 (#4ER K
FLARIE 7% 5 1 309y ) A3 FE S 1000 23K 1R
e R R RERE MR R IR R, RiESY
HRF VRSB R I 45 R, HEFE B R kL AR
LR : Bk Rk A 5 LR LR 327

(3) FI LR #p A= —EB o0 M S KA B
L JE AR, 1SR SR B R BRI AT, N
BRRA R . MK AE S TR R 256 F
PEHE TR B, v I AR IR A B IR R A
R, HA RIFMEG A .

5% W

[1] 7k, EI3E, 72 AR, 5. 2R R0 iR B ) 225 1 S A
U W44 R, 2021(4):159-164+175.

NING B, YAN Y, ZUO X W, et al. Experimental study on
mechanical properties of iron tailings concrete[J]. Multipurpose
Utilization of Mineral Resources, 2021(4):159-164.

[2] @AEAR, A A &, Sesy. SRR 4R -6 R R AT A 45k [T].
TR 2B 22 4], 2019, 21(3):11-14.

MENG X R, ZHOU Y X, GUO X Y. Review on compr-
ehensive utilization of iron tailings[J]. Journal of Liaoning

Institute of Science and Technology, 2019, 21(3):11-14.

(31 A83C, TLEEH, M, 5. RIE BN 456 F LR A7 AL
F 1] 7R CTD . BARH Y, 2012, 27(9):1-3.

DENG W, JIANG D B, YANG B, et al. Comprehensive
utilization status and existing problems of iron tailings in
China[J]. Modern Mining, 2012, 521(9):1-3.

[4] EHER, SIE &, fEIEER, 5. U RN ) & @ 5T MR &
HAERET L (V] BT B SR RL, 2016, 43(2): 36-38+51.
WANG DM, HU B C, CHU T Y, et al. Study on preparation
and performances of building ceramisite with low silica iron
tailings[J]. New Building Materials, 2016, 43(2): 36-38+51.

[5] Collins, R. J. , S. K. Ciesielski. Recycling and use of waste
materials and by -products in highway construction. national
cooperative highway research program synthesis of highway
practice 199[M]. Transportation Research Board, Washington,
D.C., 1994

[6] XIRAS, FAR, & 5%, 55 FIHIER RN ] 4 % e ok (1 F
FLU). 7455 FIH, 2020(5):136-141.

LIU J J, LIANG Y, ZENG Y, et al. Study on Preparation of
non fired brick from iron tailings[J]. Multipurpose Utilization
of Mineral Resources, 2020(5):136-141.

[7] 2 ER 2. Ik R e ol ek 1 b /K 8 3Rk [0 BLARA I,
2018, 34(5):165-168.

XU Q R. Calcining portland cement clinker with iron
tailings[J]. Modern Mining, 2018, 34(5):165-168.

[8] A fh%, £, %%, 5. BN -CRT B ¥ [7 # %
CMAS T3 & B 38 (O AF 72 (7], kR 2 238 41, 2016, 35(2):511-
517.

ZHENG W H, WANG Z, CHAO H, et al. Preparation of
CMAS glass-ceramics by the combination of ferrous tailing and
CRT glass[J]. Bulletin of the Chinese Ceramic Society, 2016,
35(2):511-517.

[91 IR, A HE, B, 45, Rk B0 i) & vk b B R
FL 1], R E %, 2014, 50(9):82-86.

LI B C, SHI Q, HU H M, et al. Research on the foaming
ceramics with the preparation of iron tailings[J]. China
Ceramics, 2014, 50(9):82-86.

[10] EAF, FRISIR, BEFETE, 55 SRR B AR B RL A i 2 5
FAE[I]. MR U B FH, 2020, 14(3):217-225.

WANG Z, CHEN H J, XUE Z Y, et al. Preparation and
characterization of the iron tailing/fly ash ceramsites[J].
Materials Research and Application, 2020, 14(3):217-225.

[11] B8, Zenm. St K 5 e i & B hr sl e Ak 7 (0],
VO R IV R 2222 4) (BB ERR), 2019, 44(12): 77-82.
ZHU S M, LI Q. Experiment study on usage of dry-free
dewatered sludge to make ceramsites[J]. Journal of Southwest
China Normal University(Natural Science Edition), 2019,
44(12): 77-82.

[12] BB R R AR50 5 vE 58 2 34 R A RHAL U5 vk [S].
GB/T 17431.2—2010.

Lightweight aggregate and its test methods Part 2: Test
methods for lightweight aggregate [S]. GB / T 17431.2—2010.
(13 VEL, FETF, PeA A, 5. A0S A e i o ks &%


https://doi.org/10.3969/j.issn.1000-6532.2021.04.025
https://doi.org/10.3969/j.issn.1000-6532.2021.04.025
https://doi.org/10.3969/j.issn.1000-6532.2021.04.025
https://doi.org/10.3969/j.issn.1008-3723.2019.03.004
https://doi.org/10.3969/j.issn.1008-3723.2019.03.004
https://doi.org/10.3969/j.issn.1008-3723.2019.03.004
https://doi.org/10.3969/j.issn.1674-6082.2012.09.001
https://doi.org/10.3969/j.issn.1674-6082.2012.09.001
https://doi.org/10.3969/j.issn.1000-6532.2020.05.021
https://doi.org/10.3969/j.issn.1000-6532.2020.05.021
https://doi.org/10.3969/j.issn.1000-6532.2020.05.021
https://doi.org/10.3969/j.issn.1674-6082.2018.05.034
https://doi.org/10.3969/j.issn.1674-6082.2018.05.034
https://doi.org/10.3969/j.issn.1673-9981.2020.03.010
https://doi.org/10.3969/j.issn.1673-9981.2020.03.010

HHREWF T [T]. R 5B, 2020, 20(6):2303-2308. lightweight aggregate produced by rapid sintering of incin-
SHEN F, WEI G S, PANG R N, et al. On lightweight ceramsite erator bottom ash[J]. Resources, Conservation & Recycling,
smelting from phosphorus tailings and its properties to be 2005,43(2):147-162.

achieved[J]. Journal of Safety and Environment, 2020, [15] Li Y D, Wu D F, Zhang J P, et al. Measurement and
20(6):2303-2308. statistics of single pellet mechanical strength of differently sha-
[14] C R Cheeseman, A. Makinde, S Bethanis. Properties of ped catalysts[J]. Powder Technology, 2000, 13(1-2):176-184.

Preparation and Physico-mechanics Properties of Non-sintered Ceramsite
from Iron Tailing Fly Ash

ZHANG Rui, LU Jianguo, YAO Huayan, LI Yunze, LU Junxiong, LIU Shuaiting
(College of Civil Engineering, Hefei University of Technology, Hefei 230009, Anhui, China)

Abstract: This is an article in the field of mineral materials. Non-sintered ceramsite were prepared using
iron tailings and fly ash as the main raw materials, and the effects of iron tailings proportion on the stacking
density, apparent density, water absorption, and strength of non-sintered ceramsite were studied at different
material mix ratio. The results showed that with the increase of iron tailings proportion, the stacking and
apparent density of ceramsite gradually increased, while the water absorption gradually decreased. The
strength shows a trend of decreasing first and then increasing. The method of preparing ceramsite from iron
tailings can significantly improve the utilization rate of iron tailings. The non-sintered ceramsite production
have practical application value and can provide a new way for the comprehensive utilization of iron tailings
with good economic and environmental benefits.

Keywords: Mineral materials; Iron tailings; Non-sintered ceramsite; Fly ash; Proportion; Test
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Cooperative Preparation of Glass-ceramics by Blast Furnace Slag and
Low-carbon Chromium Iron Alloy Slag

WANG Yifan, WANG Yici, WANG Ruixin, ZHAO Fengguang, CHAI Yifan, LUO Guoping
(School of Materials and Metallurgy, Inner Mongolia University of Science and Technology, Baotou
014010, Inner Mongolia, China)

Abstract: This is an article in the field of mineral materials. In order to make high-value utilization and
harmless treatment of bulk industrial solid waste, CaO-MgO-Al,0,-Si0,-Cr,0; system glass-ceramics were
prepared by melting method with Baotou Steel blast furnace slag, low-carbon chromium iron alloy slag and
quartz sand as the raw materials. The optimum ratio of raw materials was explored by means of differential
thermal analysis (DSC), X-ray diffraction (XRD) and scanning electron microscopy (SEM). The results
showed that when the mass ratio of blast furnace slag, low-carbon chromium iron alloy slag and quartz sand
was 60:40:31, the crystalline phases of glass-ceramics were diopside and omphacite. At this time, the
performance of glass-ceramics was the best, the flexural strength reached 126.25 MPa, the crystallinity
reached 89.19%, and the microstructure was ideal. The glass-ceramics prepared under the optimal raw
material ratio met the requirements for national class A decoration materials, i.e. IRa<<1.0 and Iy<:1.3, and
the leaching concentration of heavy metal chromium in the glass-ceramics met the national standard,
indicating that it is feasible to prepare glass-ceramics with blast furnace slag and low-carbon chromium iron

alloy slag.
Keywords: Mineral materials; Blast furnace slag; Low-carbon chromium iron alloy slag; Glass-ceramics;
Optimal ratio



	1 实验原料与实验方案
	1.1 实验原料
	1.2 铁尾矿陶粒的制备实验方案

	2 实验方法
	2.1 堆积密度
	2.2 表观密度
	2.3 吸水率
	2.4 颗粒强度
	2.5 软化系数

	3 结果与分析
	3.1 堆积密度与铁尾矿掺量的关系
	3.2 表观密度与铁尾矿掺量的关系
	3.3 吸水率与铁尾矿掺量的关系
	3.4 颗粒强度与铁尾矿掺量的关系
	3.5 软化系数与铁尾矿掺量的关系

	4 结　论
	参考文献

