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Table 1 Chemical composition of coal gangues

Si0, ALO, Fe,0, MgO KO CaO SO; NaO

5472 26.89  6.33 1.08 400 284 199 1.19
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Table 2 Main technical indicators of coal gangues
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Table 3 Chemical composition of steel slags

B %

Ca0 Fe,0;, SiO, AL,0; MgO MnO P,05 TiO,

39.07 1056 932 7.47 570 197 127 0.68

x4 WEEERAER

Table 4 Main technical indicators of steel slags
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Table 5 Chemical composition of mineral powder

CaO0 Si0, ALO; MgO SO; Fe,O; TiO, Hfih

3947 3398 1518 7.77 0.028 0.77 0.71 2.09
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Table 6 Main technical indicators of mineral powder

T H 44 FrifEE Seas gt g
P/ (g/lem®) =28 2.90
bR A/ (m¥kg) =400.0 428.00
— 7 d/% =170.0 86.00
28 d/% =950 100.00
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ANED % <3.0 0.02
FIKEY% <1.0 0.10
PR/ Y% <3.0 0.10
PRSI/ % =85.0 87.00
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Table 7 Test matching protocol
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Table 8 Mixture saturated with water without lateral limit
compressive strength
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Table 9 Compression resilience modulus of mixtures at
different ages
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Table 10 Cracking tensile strength of mixtures at different
ages
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Table 11  Freeze-thaw cycle test results of mixtures

B&te  XTHRZH/  RAlfEIA4/ BDRIH/ FiEHIRZE/
s MPa MPa % %
1 5.06 3.62 71.54 2.13
6 13.73 10.59 77.13 1.77
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Table 12 Mixture dry and wet cycle test results
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Table 13 Mixture immersion expansion test results
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Mechanical Properties of Gangue-steel Slag-ore Powder Mixture

MENG Wengqing', WU Yitong', ZHANG Yapeng', LIU Jintang’, CUI Hanlong'

(1.Faculty of Civil Engineering, Hebei University of Engineering, Handan, Hebei 056038, China; 2.Handan
Iron and Steel Group Co., Ltd., Handan, Hebei 056038, China)

Abstract: In order to explore the mechanical properties of the coal gangue-steel slag-ore powder mixture
without alkali initiator, the solid waste materials coal gangue, steel slag and mineral powder produced in
Handan Area were taken as the research objects, and the mechanical properties of the mixture were studied,
and the test showed that the mixture had good mechanical properties and high engineering application value.
The regression analysis model is established by Minitab to obtain the relative content and the regression
equation between the admixtures, which can effectively reveal the relationship between the target strength
value and the relative adhesion, and can provide the mixture ratio according to the actual project. XRD and
SEM test methods were used to analyze the strength formation mechanism of the mixture in the alkali-free
stimulant environment, and the phase composition and microstructure of the sample were analyzed and
studied, and the results showed that the three admixtures of the mixture could generate a large number of
overlapped and densely structured gel materials, so that the mixture had good mechanical properties.
Keywords: gangue mixture; mechanical properties; durability performance; regression analysis;
microstructure
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Adsorption of Heavy Metals Lead and Cadmium in Soil by
Modified Lignite

CHU Haiyan', GAO Yeling', ZHANG Wei', WANG Wei’, XU Duanping’

(1.0rdos Ecological Environment Career Academy, Ordos, Inner Mongolia 017010, China; 2.Technical
Research Institute of CHN Energy Shendong Coal Group Co., Ltd., Yulin, Shaanxi 719315, China; 3.College
of Environmental Science and Engineering, Liaoning Engineering Technology University, Fuxin, Liaoning
123000, China)

Abstract: In this paper, the adsorption and resolution mechanism of heavy metals Pb*" and Cd*" by modified
lignite were studied. Methods: Four single-factor gradient variables (pH value, amount of lignite, adsorption
time, adsorption temperature) were designed to carry out the adsorption contrast test before and after the
sulfonation. The desorption effects of modified lignite on Pb*" and Cd*" in soil were measured at different pH
value gradients. The results showed that the specific surface area of lignite increased from 165 m*/g to
784 m*/g, and the adsorption rate of Pb** and Cd*" on modified lignite was positively correlated with pH
value of solution, addition of lignite, adsorption time and adsorption temperature The adsorption equilibrium
was reached at 120 min when the dosage of modified lignite was 6%, and the desorption of Pb*" and Cd**
was the lowest when pH value was 11, and the adsorption has high stability. Conclusions: the adsorption
efficiency of modified lignite on heavy metals Pb*" and Cd*" in soil is higher than that before modification,
and it can be used as an additive material for the treatment of heavy metal pollution in soil.

Keywords: modified lignite; adsorption; heavy metals in soil; lead; cadmium
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