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Abstract; To study the mechanism of using nickel-iron slag powder as a solidification material for ce-
ment soil, the microscopic properties of nickel-iron slag powder cement soil were deeply studied to more
accurately reveal the physical and chemical changes during the solidification process. The size distribu-
tion of nickel-iron slag powder and cement was analyzed by laser particle size test, and it was found that
the dispersion and average particle size of nickel-iron slag powder were slightly smaller than that of ce-
ment. The internal structure of nickel-iron slag powder cement soil was studied by synchronous thermal
analysis experiment, which showed that nickel-iron slag powder filled the pores of cement soil, improved
the degree of intergranular bonding, and thus improved its compressive strength. The microscopic
experiment by scanning electron microscope (SEM) showed that a moderate amount of nickel-iron slag
powder was beneficial to enhance the dynamic and static strength of cement soil, and the strength of ce-
ment soil also increased further with the increase of curing age.
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Tab.1 Chemical composition of cement (anit: %)
Ca0 Sio, AL O, Fe,0, MgO f-Ca0 HAl ek i
61.90 22.32 4.24 3.72 2.13 0.64 0.73 1.47
x2 EARMLERS (Bf%. %)
Tab. 2 Chemical composition of composite material (unit: %)
ZH L : ﬁjz/. e
Sio, Al O, CaO MgO TiO, MnO Fe,0, SO, Bede it
BN 35.41 21.57 29.31 9.57 0. 69 0. 61 1.27 0.19 2.38
L) 32.11 16.79 36.07 10. 62 0.96 0.87 2.31 0.18 0.19
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Fig. 1 Particle size distribution of ferronickel slag powder
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Fig. 2 Cumulative particle size distribution of

ferronickel slag powder
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Fig. 3 Particle size distribution of cement

R B/ T 44 pm BRI BORL 5 AR D
TR S M B R, K R R AR A AR I B R By
HOR  Hat 44 wm RAR A RURE (5 Lk 26.32%, 45
G2 RN 4, Bk Ry 1) R B0 AR, R BT
YA, A B T AR 0 e e M

100

K

D *®
S S
1 1

BB 80%
I~

201

0.1 1 10 100 1000
L/ um
B 4 Kz B4R E

Fig. 4 Cumulative particle size distribution of cement
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Fig.5 TG and DTG curves of ferronickel slag powder cement soil at 7 days age
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Fig. 7 Relationship between calcium hydroxide content and mixing proportion in cement soil
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Tab. 4 Peak stress of ferronickel slag powder cement soil
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Tab. 3 Unconsolidated undrained shear strength parameters of cement soil specimens

. — 7d 60 d
i REnRBR/% WEPa | WER () BEAAPa PR )
A, 0 221.9 21.3 360. 6 30. 1
D, 30 260.2 22. 4 437.3 31.1
E, 45 263.6 23.7 467.9 31.7
G, 60 229. 4 21.1 382.2 29.5
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Fig. 8 Relationship curve between principal stress difference and axial strain of cement soil at the age of 7 days
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Fig. 9 Relationship curve between principal stress difference and axial strain of cement soil at the age of 60 days
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