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Non-clinker Consolidation Performance and Hydration Mechanism of
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Abstract: In order to explore the consolidation performance of iron tailing powder in clinker free system, a clinker-free
high-strength consolidation material with ground iron tailing powder as the main material was prepared. Using
scanning electron microscope(SEM ), X-ray diffraction(XRD), differential scanning synchronous thermal analyzer
(DSC-TG) and chemical titration methods, the type, content and micro morphology of hydration products in the
consolidated body were analyzed, and the hydration mechanism of the non-clinker consolidated material was studied.
The results show that when the total proportion of calcium, sulfur and silicon is 40% and the ratio between them
1s 20:5:15, the consolidated body with a strength of 52.08 MPa at 28 d can be obtained by using the hydration reaction
between the amorphous layer formed by lattice distortion on the surface of iron tailing powder and the correction
material by its product synergistic effect. Ettringite (AFt) provides the early strength of the paste, calcium silicate
hydrate(C-S-H) is the guarantee for stabilizing the later strength, and the ratio of crystal to gel within 1/7 - 1/5 is

the key factor in ensuring the continuous development of strength.
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Table 1 Chemical compositions of raw materials

w/%
Material Si0,  ALO,  Fe0, CaO MgO KO  NaO SO, IL Total
Iron tailing 61.07 9.15 13.38 2.90 2.78 2.14 2.29 1.25 — 94.96
Calcium correction material 2.18 1.16 0.72 66.92 1.43 0.02 0.24 0.48 26.23 99. 38
Sulfur correction material 2.16 1.14 0.64 33.69 0.57 0.66 0.72 41.42 18.67 99. 67
Siliceous correction material 38.84 8.33 0.37 36.73 12.48 0.27 0.18 0.92 1.37 99.49
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Fig.1 XRD pattern of iron tailing
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Table 2 Strength test scheme and results of iron tailing powder non-clinker consolidation specimens

. - w(correction material)/ %
w(iron tailing  w(quartz

Specific surface  Median particle

Code

Compressive strength/MPa

powen) /% sand)/%  Coiium Sulfur Siliceous  468/(mkg D) size(Dy)/pm 3d 7d  14d 284
QL2000 0 80 20 0 0 978 9.670 1.06 138 1.87 2.0
QG2005 0 75 20 5 0 993 9.731 127 161 216  2.37
Qs2515 0 60 20 5 15 965 6.734 8.13 19.06 25.38 28.74
F1.2000 80 0 20 0 0 984 9. 669 3.48  4.68  5.97  6.85
FG2005 75 0 20 5 0 1016 8. 584 1146 15.27 16.43  16.75
FS2515 60 0 20 5 15 985 10. 026 26.97 37.55 46.52  52.08
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Fig.2 Micro morphology of hardened paste of iron tailing powder non-clinker consolidation materials
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Fig. 3 XRD patterns of iron tailing powder non-clinker consolidation materials before and after hydration
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Fig.5 DSC curves and TG curves of hardened pastes of iron tailing powder non-clinker consolidation materials



%24

LG A R R R R Y T Ok ] 45 M R KK AL PIL B 177

2.3.4 SRHIDSCHiZ R TG Zeit5H C-S-H & &

i a8 5(h) A & TG 4R il 4 AF e 7] 2
A 1 C-S-H & AFt A C-S-H 19 W HURE 16
F B A 60~180 CAb , B F ik 4 FG2005 Al
FS2515 ) DSC £k vh AFtFI C-S-H (1) it 7K W #h g

T EEMIE IS, K 60~180 “CIX [a] M #A g 11
TR 22 8] 1) 2% B LU B3 ARl AF £ C-S-H B 7K A
A AR R AR f i B H S5 # UK I T 4y 8K
(45.9%) 315 H AFCE 8T b K LB H g, 38
THE A TR S H e £ C-S-H & S5 5R I 2 3.

x3I BUREKPC-S-HEEFEEBTHELER
Table 3 Semi quantitative calculation results of content of C-S-H in hardened pastes
Code Age/d Initial temperature/C Final temperature/C Mass loss ratio/ % w(AFO/ % Huey%  w(C-S-H)/%
105.7 150.0 0.84 0 0 6.26
FL2000
28 104.9 151.5 1.26 0 0 9.37
3 60.0 149.9 4.59 6.21 2.85 12.97
FG2005
28 60.9 149.3 5.57 7.79 3.58 14.87
3 59.4 161.5 4.68 4.56 2.09 19.23
FS2515
28 59.8 160. 8 5.31 3.82 1.75 26.45
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4 it
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