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Table 1 Properties of cement
S4EK WML A 3d 28d WATBY (mikg)
PUESREE/MPa  PLIFsRE/MPa  HUESRE/MPa  HUdromE/MPa
7KIe 2.48 3.12 25.02 4.77 44.93 8.41 360.23

1 IR A Ry R F ] A6 A8 SR A IR ARy, Z A K
ML 2.6 g/em’s BREN BELE B LR, K
F XRF A7 512 A DA ¥ A B0 A 4
B LK 2.

T2 AXRAH (A) FMEKETH (B) B ¥R /%

Table 2 Mineral composition of limestone tailings powder
(A) and iron tailings powder (B)
ZFx Si0, Fe,0; ALO; CaO MgO HAth BRK=E
A 5.68 1.35 232 56.68 096 0.59 3242
B 68.21 521 4.68 987 735 275 1.93
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Fig.1 Particle size distribution of limestone tailings powder
and iron tailings powder
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Fig.2 Change rules of compressive strength and flexural
strength of concrete
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Fig.3 Change rules of concrete setting time
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Fig.4 Change rules of chloride ion content in concrete at 50
and 100 cycles
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Fig.5 Change rules of concrete frost resistance index

B SaH, £R-AKABRBEEMT,
T e o JoT 45 SR A B A R RO R CE) AN IR 1 K
ST AN R R B, T R A s P AR 0 Bl
R A BB AW RN AR S, KR TR
et AR FLI R AEAE — R B HK, R
A2 N R R = P9 P B0 T KO £ A A R 4 BT A
UK, AT TR ok P S P B 2 A AR TR R K e A [ A
UKEIIEZIK IR, MAE Rl R b, A K 32
A AR, Rt 45 FLBE P IS KA T
AR T R ALBK R T, AR IZ SRR R
TR R IR L AL R 5 gt — DR, #E e
RERIEIA Je L v R e LR T AN RV, §
BT R B R RE B N, #OR L TR
RESHR , AR S BPERE 2emN . ER—
GRREIN AR Y, REE L ERUR RS A
KA Ky 45 8 AN i 8 OR B B S /N JE B R i



<180 « e =il

2024 4

e, TR UG - KRGS Bl P AR ) S B S 4 K
Je /N AR B, 3K T T A KA R RORL L
/N, TR Dy 78 ) FE AR TR R A A ALER
FETF T IREE O AL R S5, AR IR A RO S
e BE TN, 3k i A 25 0 b R B i v TR v
EE > RS AT .

4 HRRF M KB RELEE
th % vl

T ICD B A K A R TR B R R
W, ASCHAEEB A KA A ET B, Ko
TR 22 1) B AT ) A8 A o VR e L P BE A RS e, IR
EARAMAMEEET 31, 2:1, 1:1, 1:2
1:3; ARAMIIBERN 20%, BEN FLilim
YRR B R A H o
4.1 EREMMITEE

2 B AR TR B L ) B R R B R BT
FE AR R LI 6.

60 16
— — PUETRSE
—e— HUHT R ° 115
551 ////\\\\
£ ° p14 £
= =
%5m ////\\\\ﬂ3%
sl N
= ( 112 8
[ )
111
40 Il Il Il ]0
301 2:1 11 1:2 1:3
Bt
6 EBUHRERITAMERE NI EEN
T

Fig.6 Change rules of compressive strength and flexural
strength of concrete mixed with slag powder
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Fig.7 Change rules of setting time of mixed slag powder
concrete
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Fig.8 Change rules of chloride ion content of mixed slag
powder concrete
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Fig.9 Change rules of mass loss rate and relative dynamic
modulus of mixed slag powder concrete
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Fig.11 Relationship between calcium hydroxide content and
the ratio of limestone powder and iron tailings powder
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2.Department of Architecture and Civil Engineering, Lyuliang University, Lyuliang 033001, Shanxi, China)

Abstract: This is an article in the field of ecological restoration of mines. The characteristics of soil heavy
metals in bauxite mining areas are of great significance for the optimization of land reclamation methods.
Taking the soil of Shanxi bauxite reclamation area as the research object, a five-step extraction method was
used to extract and measure the characteristics of soil heavy metal content in deep and shallow reclamation
areas. The results show that there is a big difference in the content of heavy metals in the soil of the deep and
shallow reclamation methods. The deep reclamation area is generally higher than the shallow reclamation
area, and the content of heavy metal Zn is 5.93 times than that of the shallow reclamation area, the heavy
metal Zn in the deep reclamation area has the most serious pollution to the soil, followed by Ni, the heavy
metal content in the shallow reclamation area is obviously lower than its standard value, and does not exceed
the minimum limit value specified in the standard. The coefficient of variation of soil Zn in the deep
reclamation area is the largest, reaching 62.58%, and the content of heavy metal Zn is greatly affected by the
outside world. The RSP value of the heavy metal Pb in the soil of the deep and shallow reclamation areas is
the largest, which has the greatest impact on the environment, and the other three heavy metals have no
pollution. The content of heavy metals Zn and Pb in the bauxite waste rock decreases with the increase of
particle size, which has a significant accumulation and migration to the surrounding soil, and its reclamation
has a certain impact on the environment.

Keywords: Metal mines; Heavy metals; Soil pollution; Reclamation areas; Morphological distribution
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Effect of Iron Tailings Powder on the Mechanical Properties and Calcium
Hydroxide Content in Limestone Powder Concrete

ZHANG Jujing', HUA Dongshen’

(1.Shaanxi Vocational and Technical College, Xi’an 710038, Shaanxi, China; 2.School of Mining
Engineering, North China University of Science and Technology, Tangshan 063210, Hebei, China)
Abstract: This is an article in the field of ceramics and composites. Influence of the mixed mineral powder
content and proportion on the performance of concrete were studied. The results show that with the
continuous increase of the proportion of mixed slag powder, the strength of the mixed slag powder concrete
shows a change rule that first increases and then decreases. And the maximum value is achieved when the
ratio of compound ore powder is 1:2. Under the effect of the same number of freeze-thaw cycles, the mass
loss rate of concrete shows a trend of first decreasing and then increasing with the increase of the proportion
of mixed mineral powder. However the relative dynamic elastic modulus of concrete shows a trend of first
increasing and then decreasing. At the same measuring position, as the proportion of compound slag powder
increases, the chloride ion content in the compound slag powder concrete shows a continuous decrease. And
when the ratio is 1:2, the chloride ion content of the mixed slag powder concrete decreases faster. The
comprehensive test results show that the strength characteristics of limestone tailings concrete are the best
when the content of limestone tailings is 20%. The strength and durability of concrete reach the best when

the ratio of mixed mineral powder is 1:2.
Keywords: Ceramics and composites; Iron tailings powder; Limestone tailings powder; Mass loss rate;
Relative dynamic modulus of elasticity; Chloride ion content; Strength



