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the dashed line represents the interface between the diffusion layer and the solution )
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Table 4 Effect of concentration on potential distribution
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Fig. 4 Effect of concentration on potential distribution (The
dotted line represents the Stern surface, and the dashed line
represents the interface between the diffusion layer and
the solution)
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Table 6  Effect of particle size on potential distribution
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Fig. 6 Effect of particle size on potential distribution (The
dotted line represents the Stern surface, and the dashed line
represents the interface between the diffusion layer and

the solution)
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Table 7 Effect of mineral composition on potential

distribution
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Fig. 7 Effect of mineral composition on potential distribution
(The dotted line represents the Stern surface, and the dashed
line represents the interface between the diffusion layer
and the solution )



24 o RAF B MR BIOOUR 2 R I R 501

2.6 FURIFSKEIR N

L R RIURE RSTS84 3 A S 0 45/ ABAS [
YA oy HA AR B ORI AR, ean : — e 4 iy
EZ 2 G Y/IS I 2 1N 2 kA a7 N %~ . A L1
AF A2 fiph LA K AURE 118 AN I UL TR SR X6 XS, J2 FiL A 3
A A SE A, 43 33 BB JE | 2508 Rt 2B B8R [H]
TURLIE DR OGH BUHE, J22 B 32 o3 A B 52 ), Ferb T 8

(a) AL LA BT

50

500

(OF 57

SR B 5 SR AN AR D0 2R T A 74D e o 6T HL 04 1Y 52
e o (R AORE (8 1ET ) RS 28 242 500 nm, 4578 it
AL CEL ) ]RSF A 50 nmx500 nm, $1 £k E e /1 Ry
120°, Hrp Z5 08 AT A A HT 2608 2 £ R 180° R ) Rk
T o M BEEAE B A E  AIE K SAb Ay
AT oy 2R Ab ) i - B AR A 25 L Ak 8 FIE]
97N

(d) Irett

K8 BUHLHIBURIE R R 1A

Fig. 8 Schematic diagram of particle shape for simulation: red clay SEM image (a) ; circle (b); bar (c); broken line (d)
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Fig. 9 Effect of particle shape on potential distribution (The
dotted line represents the Stern surface, and the dashed line
represents the interface between the diffusion layer and
the solution)
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Analysis of influencing factors of clay particle diffusion in electric double layer

SHANG Fei'?, YANG Chengsong'®, ZHANG Lianhai'’, ZHOU Chenglin',
HAN Dawei'*, SHI Yajun'’

(1. State Key Laboratory of Frozen Soil Engineering , Northwest Institute of Eco-Environment and Resources, Chinese Academy of
Sciences, Lanzhou 730000, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Joint

Laboratory for Dynamic Analysis of Magnetic Resonance Permafrost Ice-forming Process, Lanzhou 730000, China)

Abstract: The electric double layer structure is of great significance for studying the mechanical properties of
clay and the water migration of frozen soil. In order to explore the influence of different influencing factors on
the potential distribution of the diffusion electric double layer of clay particles, referring to the Gouy-Chapman-
Stern electric double layer theory, based on the Nernst-Planck equation and the Poisson-Boltzmann equation, the
numerical software COMSOL was used to quantitatively analyze the temperature, concentration, particle size,
particle shape and the relative dielectric constant of the solution on the potential distribution of the diffusion elec-
tric double layer. The research shows that the effect of temperature on the potential distribution is not obvious,
but with the increase of temperature and the thickness of the Stern layer, the surface potential and Stern potential
of clay particles both increase; and as the solution concentration and relative permittivity decrease, the surface
potential value increases; when the mineral composition, surface charge density and particle shape are deter-
mined, the effect of size on the potential distribution of the diffusion electric double layer is not significant; how-
ever, the irregular shape of the particles has an obvious effect on the potential distribution, when the particle
shape has an included angle, the surface potential at the included angle is much larger than other positions, and
the smaller the included angle, the larger the surface potential value at the included angle.

Key words: clay particles; diffuse electric double layer; surface potential; Stern potential; frozen soil
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