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Preparation of Water-Resistant Solid Waste-Based Solidifier and Study on
Properties of Solidified Soil
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Abstract: Under the background of the “carbon peaking and carbon neutrality” goals, the improvement and
resource utilization of industrial solid waste and waste soil have become increasingly important. High carbon
emissions are generated during the production of traditional cement and lime-modified solidifiers, which
exhibit poor crack resistance and tensile properties. In contrast, a composite organic-inorganic membrane can
be formed by waterborne epoxy resin combined with C—S—H gel in cement soil to cement the internal flaky or
spherical soil particles, thereby improving the tensile strength and water erosion resistance of the soil. In this
paper, slag and desulfurization gypsum were selected as cement admixtures, and waterborne epoxy resin was
added to improve the water resistance. Accordingly, a new water-resistant solid waste-based solidifier
combining inorganic and organic materials was prepared to improve soft soil. The results indicate that when the
mass ratio of cement to slag to desulfurization gypsum is 4:2: 0.5, the strength of the inorganic solid waste-
based solidified soil material reaches its maximum. In addition, the optimal dosage of waterborne epoxy resin is
approximately 15% of the dosage of the inorganic solidifier. When this dosage is exceeded, the hydration
process is hindered by the excessive polymer membrane, adversely affecting the strength of the solidified soil.
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Table 1 Basic physical parameters of soil
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Table 2 gycs results of inorganic solidifiers with

different ratios for 7 d
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A /% W/ BE/% Gues/MPa {fi/MPa
C4K2T1 4 2 1.0 33 33 33 3.3
C5K2T1 5 2 1.0 38 34 34 3.6
C6K2T1 6 2 1.0 36 42 39 3.9

C4K2 4 2 0 31 28 3.1 3.0
C4K2T0.5 4 2 0.5 34 37 3.2 3.4
C3KITL 3 1 1.0 1,7 1.9 20 1.9
C3K1T0.5 3 1 0.5 .9 1.7 20 1.9

C5 5 0 0 1.3 16 16 1.5

C6 6 0 0 23 21 23 2.2

C7 7 0 0 25 24 24 2.4
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Table 3 gycs results of soil samples treated with micro—

expansion water—resistant solidifier for 7 d

(with waterborne epoxy resin added)
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Table 4 Test results of splitting strength of soil samples

treated with micro-expansion water-resistant solidifier for 7 d
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P6C7 6 7 1417 1404 1378 1399.67 0.35
P8C7 8 7 1545 1506 1524 1525.14 0.38
P10C7 10 7 1580 1614 1624 1614.67 0.40
P15C7 15 7 1750 1834 1836 1935.23 0.45
P20C7 20 7 1616 1582 1530 1556.67 0.39
POC7 0 7 1365 1482 1248 1356.33 0.34

POCT7* 0 7% 1052 1090 990 1044.00 0.26

me KPERHRE ques/MPa

wig/ % /% 3d 7d 28d
POCO 0 0 0.38 0.41 0.45
POCS5 0 5 1.11 2.27 3.63
POC6 0 6 1.50 2.90 4.64
P6C5 6 5 1.35 2.50 4.00
P8C5 8 5 1.35 2.57 4.11
P10C5 10 5 1.30 2.47 3.95
P15C5 15 5 1.62 3.03 4.84
P20C5 20 5 1.40 2.63 4.88
P6C6 6 6 1.77 3.27 5.23
P8C6 8 6 1.80 3.33 5.32
P10C6 10 6 1.89 3.30 5.28
P15C6 15 6 1.56 3.50 5.65
P20C6 20 6 1.19 3.27 5.63
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Table 5 Water stability coefficient of cement, slag,
desulfurization gypsum, and waterborne

epoxy resin solidified soil

KEERE BRI/ 7dques/ BAK1d)E )
g8 - g Tues NS EY
B ig/ % % MPa  ques/MPa
POCO 0 0 0.77 J15 fift 0
POC5 0 6 2.27 1.61 0.71
POC6 0 7 2.93 2.17 0.74
P6C5 6 6 2.50 1.88 0.75
P8C5 8 6 2.53 1.92 0.76
P10C5 10 6 2.47 1.95 0.79
P15C5 15 6 3.03 2.58 0.85
P20C5 20 6 2.63 2.32 0.88
P6C6 6 7 3.27 2.52 0.77
P8C6 8 7 3.33 2.63 0.79
P10C6 10 7 3.20 2.56 0.80
P15C6 15 7 3.47 3.02 0.87
P20C6 20 7 3.27 2.98 0.91
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Figure 1 Variation curves of mass loss rate with number

of cycles for samples with different ratios

XL LB 2 RT A K M B AR IR BB i (0~
209 ) Xt 4t [& & & 4k 7 3 35 A (POC5~P20C5) 1Y $it
TG L ke T A JoE e . BE A 762 5L

B2 AEELIREREERBRERBER R
Figure 2 Variation curves of strength decay rate with

number of cycles for samples with different ratios
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Figure 3 Schematic diagram of SEM for composite improved soil
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Figure 4 XRD patterns of geopolymer solidified soil and
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