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Microscopic mechanism of permeability of coral sand
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Sciences, Wuhan 430071, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)
Abstract: Coral sand is a kind of special marine soil. The special material source and formation process lead to the difference
of hydrophysical properties between coral sand and terrestrial sand. The coral sand and quartz sand are set as the control group.
Through a series of microscopic experiments, the reasons for the special properties of coral sand are quantitatively studied and
revealed. It is found that the microscopic factors leading to the particularity of coral sand include two aspects: particle surface
properties and particle shape properties. The surface properties of particles include particle electrification and surface
hydrophilicity. The particle electrification shows that quartz sand is more likely to aggregate and agglomerate than the coral
sand. The hydrophilicity of surface shows that the hydrophilicity of coral sand is worse than that of quartz sand. The shape
properties of particles include the overall shape of particles and the surface roughness of particles which show a piecewise rule.
When the particle size is less than 0.25 mm, the coral sand has relatively regular shape and smooth surface compared with the
quartz sand. When the particle size is 0.25~0.75 mm, the coral sand has relatively regular shape but rough surface compared
with the quartz sand. When the particle size =0.75 mm, the coral sand is relatively irregular in shape and rough in surface
compared with the quartz sand. Finally, the mechanism of the difference permeabilities between the coral sand and the quartz
sand is reasonably explained by the above microscopic conclusions, and the piecewise rules of the influences of particle
microscopic properties on the permeability of the coral sand are summarized.
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Fig.1 Coral samples with single particle size
(1) Zeta HLALFNALS

Zeta Hi{. (Zeta potential) & i%EZ:AH5 MyE7E 4>
HORL T L BRAAREE JR Z IR A 3422, T T i RHL
ZAVAHTLHE Rl 5 | ) B 53R . Zeta HILRE R 2 060 {1 Bk
i RFRBARE, DA HO] DARPTRESR . I,
Zeta FLAT LSO BB, BTN TRESE, RIWRS )
THEF D), RAERER . H Zeta LA 40 EAR AR
EMERN, IESRRERL AT Mg . Zeta AL S
HRIE M Z M KRBOCRWE 1 s, AR
P IR A E A 7] 27 ) Zetasizer Nano-ZS900
A Zeta AL TG ATRTRERLARTE DY 5 nm~10
wmo

F 1 Zeta BUSKEREEXE

Tablel Relationship between Zeta potential and system stability
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Fig. 2 Diagram of contact angle
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Table 2 Morphological parameters
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Table 3 Microscopic experiment schemes
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Fig. 3 Distribution curves of Zeta potential
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Fig. 6 Curves of circularity, skewness and particle size
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Fig. 7 Curves of concavity, convexity and particle size
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Table 4 Microscopic properties of coral sand particles
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Fig. 8 Hydraulic conductivities of coral sand and quartz sand
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