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Fig.1 XRD patterns of (a) iron tailings (point 6) and (b) copper tailings
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Table 1 Chemical composition of main raw materials
JERH Sio, Ca0 Fe,0, ALO; SO, K,0 MgO Na,0 MnO TiO,
B3 35.10 20.00 11.96 12.93 7.59 4.62 421 1.74 0.24 0.69
BREW 6 25.29 26.87 16.26 9.68 9.63 2.79 6.96 0.78 0.3 0.65
BREH 9 26.24 25.94 15.40 10.17 9.52 2.98 7.32 0.84 0.29 0.56
i R 27.70 35.78 25.23 5.85 0.10 0.83 2.53 0.51 0.66 0.32
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Table 2 Orthogonal ratio design table
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Table 3 Summary of orthogonal test data
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3 1 3 3 2200.1 5.04
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7 3 1 2 22522 3.17
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Table 4 Range analysis results of orthogonal test
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Fig. 2 Photos of ceramsites using iron tailings with different
particle sizes
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Table 5 Summary of ceramsite properties with different particle sizes
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Fig.3 Ceramsites at different sintering temperatures
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Table 6 Summary of ceramsite performance tests at different sintering temperatures

28 3 W/ C e R B (kg m™) F W% ¥ /(kg-m™) 1 hW% 7K 3 /% 24 hil 7K R /% 8] JE %8 ¥ /MPa
1 1100 9532 18233 6.72 6.91 1.73
2 1120 916.3 1776.5 7.65 7.73 7.63
3 1140 1170.5 2278.8 1.01 1.07 11.07
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Fig. 4 Ceramsites at different sintering times
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Table 7 Summary of ceramsite performance tests at different sintering times
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FH 2% 7 RN, B0 45 B ] 38, Wi Ao £ s i B8 AN
Wr s K, 2B 1] 10~ 30 min, Pk 4 R 5% 2 M 3.78 MPa
BN 7.63 MPa, 156 A 38 Jinbe 45 i (] 7T DL 5 Bk 5
JE, JE 2L Rl aE O A R PR R . B be 4
P TE) 8 0, g A S R B R 3 L% AN W 3 K, HL
Wi AR AL A SR R], Be st b Ia] 20 min B, PR k7 HE A%
FE 2 900 ZE bR, 4 JE 38 B K F 5 MPa, 1 h K2
K 7.65%, FF4nifE; BEZE BT E] 30 min B, P fE 58
JFE I 2 900 9% 5 MPa briff, {HHEFHS KT 900 kg/m’,
AFFE IR, BB SS I [R] 3, P A M K 2832 8 2L,
BERE 1 h WK R 16.72% [ E] 7.65%.

it 7 12 Wi b 58 ) B e A SR A R mGBR B )t m
GARE) : mUEM)=8 = 11, AKKHIL 1+ 5, B4G5 0 B
1120 °C, K451} (] 20 min,

2.6 FEKLHR ST
A FH 2 BB Xk AN [] 95 445 i B2 158 485 1 [ T

(R IR IE SR E AT UL %, FA45 H B5x20., P1485 =1 10 1
TR, K 5, K6 iR,

&S A]AL, 1100 °C T B br Py B s vk, o
ORI AY, WA I B ALIRTE G 1120 °C R B AL YR
B IR, B R a FLA, 8 43 JURE 66 3% AF — 2 B B
AR EE A5 1140 °C T B kL N 8 B € it — 25 IR, %
S, FLAR A S FoURE B 7 AE— A, e BT
REEBR . Fifia 2 I T, BaoRL P &6 45 4153 I 0 % 7
YAk, Az TR AR, TR & 2 A3 A 1B SRS DB A g
BN TR A S, T BGE G, B B KA, i P
fik, S BB R HE R B | UL B R KRB K iR
JE AR STV i, A R TR T — 2D K £ T VA SE AR
THR A IR, 5 R R P AL R I AR A 30, HE
FEUR T R 9 00 28 3 A48 K, W /K SRt =2 /), ] B
s UE— AR R . PR, BEF AR T EUE MR S5 H 1Y
1120 C 1A ARSI .



- 78 - LA S AES RV

2022 4

(a) 1100 C
5 URNI[RpEgh i Bk Y B SOT A

(b) 1120 °C

Fig.5 Micromorphology of ceramsite at different sintering temperatures
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Fig. 6 Micromorphology of ceramsites at different sintering times
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Fig. 7 XRD patterns of ceramsite at different sintering temperatures/times

HIPE 7 AT, Bk AR R 2 A AL B
A IR AL BN, HL B T R AR 4 I 1] 5 i, A
A A SR ERAR R R I 8 2500 . S ERE A
AT YA AR L, T A OB R A, DL BE b 4 T
e FIBE 25 I 1) S, S Al R E &5 A, 2 BE 4 S A

T 7 320 47 A a7 A, 2 Wl e e B 38 A 17 2 B
R o 45 1 R R R B R A, JRE E  A E F AE
AV OB R TS, A G AT AL 22, B b e

Hi % 8 MI I, B 45 Ja B b rp B 1 1 R 2 1.283%,
VLI R P B AR R A R R AR RO . A



%6

FH I, & R A 6 5 e R R =79 -

U PR, B RN AR AR R AE 800 °C R Hk T LA N AR A
(CaSO,) M, #£ 1 100 °C B} S By EFR 2k 95%, 454

XRD &% 0] 0, il 5 58 45 B b o 0 75 & B0, 1l
1L BE4h AT LUK B AR AR o

%8 ULfR AR T RS BRI 7E 2 4L %
Table 8 Elemental composition of sintered ceramsite under optimal conditions
Na,0 MgO ALO, Si0, P,0; K,O Ca0 TiO, MnO Fe,0,
1.776 5.214 10.673 41.916 0.433 2.411 20.597 0.727 0.199 13.565
Co,0, CuO ZnO As,0; Rb,0 Y,0, 710, BaO PbO
0.047 0.085 0.018 0.007 0.014 0.002 0.031 0.135 0.007
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Fig. 8 Thermal analysis of ceramsite (TG-DSC)
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Study on Preparation of Lightweight Ceramsite with High Blending Capacity
using Low Silicon Iron Tailings
LI Yubiao'’, PAN Mengzhen'?, JIAN Shouwei’, LV Yang’, CHEN Kun'?, TANG Qizhou*
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Abstract: In response to the challenges of large amount of low silicon iron tailings and great difficulty in utilization, light
weight sintered ceramsite was prepared using the low silicon iron tailings from Yangjiawan tailings pond as the main raw
material, which was combined with copper tailings and pulverized coal commercially available. The effects of ingredient
ratio, mass ratio of water and material, particle size, sintering conditions and other factors on the properties of ceramsite
were investigated in details. The results showed that the lightweight ceramsite possessed a bulk density of 873.2 kg/m’,
cylinder pressure strength of 5.13 MPa and water absorption of 7.65% in 1 h, under the condition of a mass ratio of m(iron
tailings) : m(copper tailings) : m(coal powder) = 8 : 1 : 1 (i.e. 80% of iron tailings), water to material ratio of 1 : 5,
sintering temperature of 1120 “C, and sintering time of 20 min. According to the morphology, phase and thermogravimetric
analyses of ceramsite, diopside with dense network structure was formed and could improve the pressure of ceramsite
during the sintering process. It therefore provides a novel way for the resource utilization of low silicon iron tailings.
Keywords: low-silicon; iron tailings; copper tailings; high dosage; lightweight ceramsite
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