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Abstract; The effect of factors such as mass fraction of curing agent (dosage of curing agent) , mass fraction
of sludge water and alkali-activator type on the unconfined compressive strength (UCS) of silt-cured soil was
investigated, and the microstructure of silt-cured soil was analyzed using scanning electron microscope (SEM) ,
X-ray energy dispersive spectroscope (EDS) analysis, X-ray diffraction (XRD) and mercury pressure instru-
ment (MIP), and the mechanism of the action was revealed. The experimental results show that the silt soil is
solidified effectively by the alkali-activated magnesium-rich nickel residue curing agent,and the highest strength
reaches 702 kPa. Sodium magnesium silicate aluminate polymer gel product (N-M-A-S) is generated from the

hydration reaction of silt-cured soil, which makes the structure of the silt-cured soil more compact by bonding

KRB 2023-10-03

BEEE: BXEA72),H . @R LRI, FENF AR TEM BT . Email:463493634@qq. com,

EE&TIH: WEEARREL Y H (2023]01937) s 16 E A £ 5 MR £ 8 %7 R 8 AR5 B (2022-K-21
A5 RAFAERF RN IR TR ITH (202310388028)



% 2 39 VFRIME. 45 . BlROR W B B A R T AL - USC I HLEE 23 B 249

soil particles and filling the pores of the soil body.
Keywords:  magnesium-rich nickel residue; alkali-activation; silt; unconfined compressive strength; micro-

mechanisms
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Tab.1 Chemical composition of silt and nickel residue (unit: %)

K w(Si0;) w(Al O;) w(CaO) w(Fe, O;) w(MgO) w(SO;) w(Ti0;) w(MnO)

TR e 59.78 24.63 0.71 5.95 1.11 1. 90 1. 30 0.07
Bk 50. 98 4.66 1.19 10. 37 30.70 — 0.12 0.57
L DR 5T A A M T U 2 PR R B AT BR A A A R R R S BORLIR CRLAZ Ry 3 ~4 mm) ,
K 34 H.8% (scanning electron microscope, SEM) (X 2 fE 1% (energy dispersive spectroscop, EDS)
I X B AT 5 (X-ray diffraction, XRD) fl [ 7R {¥ (mercury pressure instrument, MIP) 3 # I J [ 1k
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Tab.2 Testing programmes

ML R 2 s, 2 H NS R Na, Sio,

A5 LS EUES wEHD /% wOK) /% t/d
NS-15-41 Na, SiO; 15 41 7,28
NS-20-41 Na, SiO; 20 41 7,28
NS-25-41 Na, SiO; 25 41 7,28
NS-15-35 Na, SiO; 15 35 7,28
NS-20-35 Na, SiO; 20 35 7,28
NS-25-35 Na, SiO; 25 35 7,28

NS-NC-15-41 Na, SiO; +Na, CO, 15 41 7,28
NS-NC-20-41 Na, SiO; +Na, CO; 20 41 7,28
NS-NC-25-41 Na, SiO; +Na, CO, 25 41 7,28
NS-NC-15-35 Na, SiO; +Na, CO, 15 35 7,28
NS-NC-20-35 Na, SiO; +Na, CO, 20 35 7,28
NS-NC-25-35 Na, SiO; +Na, CO, 25 35 7,28
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Fig. 2 Relationship between UCS of silt-cured soil and dosage of curing agent
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Fig. 4 SEM and EDS diagrams of alkali-activated magnesium-rich nickel residue silt-cured soil (10 000 times)
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Tab. 3 Total porosities and maximum pore sizes of silt-cured soil
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