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Effects of Modified Hydrophilic Polyurethane Materials on
Physicochemical Properties of Rocky Desertification Soil
Xu Chengxiang', Liang Zhishui', Sun Yue', Pan Bo®
(1.School of Civil Engineering, Southeast University, Nanjing 210096, China; 2.Guangxi Zhuang
Autonomous Region Academy of Forestry, Nanning 530002, China)
Abstract: [Objective] This study aims to investigate the effects of W-OH soil stabilizer application on soil
properties and hydraulic conductivity in rocky desertification regions of Guangxi Zhuang Autonomous Region.
[ Methods] A wet-sieving method was employed to study the effects of different W-OH soil stabilizer application
rates (0, 1%, 3%, and 5%) on the physicochemical properties of rocky desertification soil. [ Results] 1) The
application of W-OH soil stabilizer significantly increased the content of >>0.25 mm water-stable aggregates,
mean weight diameter, and geometric mean diameter, while reducing the fractal dimension of soil aggregates,
thereby enhancing soil structural stability, with the most pronounced improvement observed at the 5% application
rate. 2) Scanning electron microscopy (SEM) results revealed that W-OH stabilizer effectively cemented particles
of rocky desertification soil. 3) Soil electrical conductivity decreased slightly at the 1% application rate of W-OH
stabilizer, whereas no significant changes were observed at other concentrations. 4) L.ow concentrations of W-OH
stabilizer resulted in a significant increase in saturated hydraulic conductivity, whereas the 5% application rate led
to a significant decrease. 5) W-OH stabilizer effectively reduced both water absorption and desorption rates of the
soil. [ Conclusion] Application of W-OH soil stabilizer can significantly improve the physicochemical properties
and hydrological characteristics of rocky desertification soil. These findings provide theoretical support for the

application of W-OH in the amelioration of rocky desertification soils.
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Fig.1 SEM images of rocky desertification soil before and after treatment with W—OH stabilizer
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Fig.2 SEM-EDS elemental analysis of rocky desertification soil before and after treatment with W—OH stabilizer
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Table 1 Effects of different treatments on soil particle composition

R G  rE %
b Bhokr Bk & A DL b iR b
(<0.002 (0.05~01  (01~025 (02505  (0.5~1

mmy  0.002~0.02mm  0.02~0.05mm ) mm) mm) mmy | (2mm)
CK 0.48a 20.62a 10.94a 7.11a 9.11b 9.00a 21.26b 20.98b
G0.01 0b 9.64b 8.42b 6.41b 9.00a 7.40b 23.092b  35.08a
G0.03 0b 9.35b 8.82b 6.84b 9.54a 7.58b 23.46ab  33.5la
G0.05 0b 4.54¢ 6.03c 6.58b 11.00a 10.33a 26.66a 33.97a

T = RSN AS R /ING 5 R A [7] Ak J1 ) 22 53 40 2 (p<<0. 05) 0 T IRl

P&l 3 2 A ] A 328 3 KA R 1000 4% 1 491 4
R P&, 3 3 & 3a ml LT W b X 22 F R W
OH 1y 3 UKL KL A2 8 /1y s In A W-OH J5 (&l 3b &l
(a) EEXTHEH (b) 1%W-OH itk

B #5 e

0 pm

T - 479 HL B P A R A A 100017

(c) 3%W-OHAh 72

3c FE 3d) , 4% Ab BZH ¥ 4 BRI SRR 1)+ 18 Uk
It B Kl W-OH ¥ B () 48 75, - 58 J0RL 19 R 4% 38
by N

(d) 5%W-OH b ¥

L™

3 AE4EAFXTEFHBEREE

Fig.3 SEM images of soil under different treatments
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Table 3 Effects of different treatments on composition and
stability of rocky desertification soil aggregates
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