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Preparation and Study of Properties of
High-Efficiency Salt-Blocking Materials
for Saline-Alkali Soil Reconstruction
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Abstract:
superhydrophobic particle material with an excellent

In order to improve saline-alkali soil, a

waterproof and salt-blocking performance was prepared,
which was used to build a saline-alkali soil reconstruction
system with a water-storage mode. Substrate material and
desert sand were modified with a hydrophobic coating.
The influences of resin content and micro-/nano-material
content on the hydrophobicity, impermeability and
breathability of the material were studied. A self-designed
mini soil-column was used to simulate the migration
process of underground saline water, and the waterproof
and salt-blocking properties of the prepared materials
were explored. The results show that when resin,
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hydrophobic CaCO,and nano-SiO, contents were 1.0 % ,
0.8 % and 0.2 % , respectively, the material achieved a
water contact angle of 153.6°, a water-resistant height of
230 mm, and maintained a good air permeability. The mini
soil-column simulation test indicates that the material has
a strong inhibition effect on the water evaporation and the
upward movement of salt, with an evaporation-inhibiting
rate of 50 % to 70 % and a salt-blocking rate of more than
99 %, which maintains 97.5 % after 20 test cycles.
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Fig. 1 Hydrophobicity test of sample

1.4 PEERMEEENR

H A oA 1 I T SR PH R PR R i i A v A
$EE R AT A A O A T KR
RS AR (18] 2) 2k 25 R A SRR 24 i R
TR PR RAEM B BE K BHEERE . DARE BB RERR A
S AT R RS LT U8 a2 5 i e 3
JZA N A BHER B B A i T AR R R 15
mm, | FHEEEY R 50 mm, LAY A A
A5 Y NaClLIF W B Beph v o AL 5 5 dh il & %



1128 [ B K 2% 2 (A R RE 2% WD 5552 %
B ALK S HAEE S EAEZE AT B, KRR AE A EAET I BEER A A, At 5 SIS AR R
i by
A A A
=

5 % NaCliE

5 % NaCliE ik

E2 BHlRHELFRERE

Fig. 2 Self-made mini soil-column experiment device
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Fig. 3 Salt and water migration process in saline-alkali soil reconstruction system
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Fig. 5 SEM images of waterproof and salt-blocking materials at different scales
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Tab. 2 Results of electrical conductivity test

" S/ (gkg ™) Hh
- O~lcm 1~2cm 2~3cem “EWH 2/ %
JFEH A 0.528 0. 544 0.512 0.528
Xt B4 37.474  18.807 9. 620 21.967
al 0. 555 0.549 0. 545 0. 549 99. 900
a2 0.549 0. 550 0. 546 0. 548 99. 905
bl 0.570 0.529 0.531 0. 543 99.928
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Fig. 13 SEM image of the waterproof and salt-blocking material after 20 test cycles
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