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Fig. 1 Soil colloid extraction set-up
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Table 1 Sedimentation time needed for the two

different sizes soil colloid extraction
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Fig. 2 Size distribution of the 0~2.0 pm soil colloid
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Table 2 Size distribution data of the 0~2.0 um soil colloid
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84.01 <1.200
92.64 <1.500
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Fig.3 Linear relationship between the concentration gradient and turbidity ratio

1.2
y=0.9756x+0.0258 r
LT R*=0.9992 B2
o s
=} Ve
E .
Z 0.8 + 7
5 R3)
g -
1 v
oo L
S o
= 04 4
= .-/O/ O 2umfifk
e
02 1 /~'/O — =" Linear (2um/k{#k)
0
0 0.2 0.4 0.6 0.8 1 1.2
FikkbhIE C/Co
2000
1800 O
y=1.9293x-3.0264
1600 R=0.9317
1400
2 1200
Zz
= 1000
’% 800
600
400 2-5um
200
0
0 + + . '
0 200 400 600 800 1000
plmg L)

1200

1000 y=1.3219x+18.787 °
R*=0.9232

800

600

WA (NTU)

400

200

o 2

0 100 200 300 400 500 600 700 800

pl(mgL)

B4 TERGREREESHEMREERHNLEXR

Fig. 4 Linear relationship between the mass concentration and turbidity
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Fig. 5 Effect of pH, ionic strength and settlement time on the stability of soil colloids
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Fig. 6a Release of soil colloids with time in three duplicates
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Fig. 6b Dynamic process in the early release regime
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Fig.7a. Fig.7b Effect of ionic strength and pH on the dynamic release of soil colloids
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Fig. 9 Effect of pH and ionic strength on the colloid release rate
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Table 3 Release factor K. under different ionic strength and pH condition
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Fig. 10 Deposition of soil colloids of two different sizes with time
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The effect of ionic strength and pH conditions on the release, deposition and
dispersibility behaviors of natural soil colloid

Hu Jundong, Shen Yating, Wang Xuejun"

College of Urban and Environmental Sciences, MOE Lab. of Earth Surface Process, Peking University, Beijing 100871, China

Abstract: Natural soil colloids of two sizes were chosen as the model colloid to study the effects of ionic strength and pH on the
release and deposition behaviors of the natural colloids in the subsurface. The classic gravity sedimentation method coupled with a
centrifuge method was employed for the colloid retraction and the particle size classifications. The batch experiments were con-
ducted as a function of ionic strength, pH and particle sizes, and a series of colloidal release/deposition dynamic and thermodynamic
curves were obtained. The indicators of colloidal environmental behaviors were further calculated and analyzed, including the re-
lease/deposition rate coefficients, the release efficiencies and the partition constants. The great effects of soil solution chemistry on
soil colloid generation and deposition were detected. The release capacity and the stability of soil colloids were substantially en-
hanced with the increase of pH and the decrease of ionic strength, and a prohibited deposition behavior was observed at the same
conditions. These can be explained employing the electrical double layer theory that the diffusion layer thickness and the surface
charge state generally govern the release, stability and deposition behaviors of the colloidal particles. pH and ionic strength are able
to change the surface charge of soil colloids, hence cause the change of attachment efficiencies and represented a remarkable impact
on colloid release/deposition behaviors. Besides the pH and ionic strength, the particle size was also found to have a significant effect
on the soil colloid deposition kinetics. Large colloidal particles (5 pum) had a much more preferential access to the adsorption points
of soil matrix surface compared with the smaller ones (2 um). In the particle-collector interaction energy theory, particles of smaller
size generally have the larger attachment energy barriers which result in greater retard for them to get attached to the soil surfaces.
Moreover, a decreasing by time adsorption capability of soil grains and a kinetic (time)-dependent deposition/partition of soil col-
loids were obtained in the deposition kinetic profiles. The partition coefticients calculated from the kinetic profiles were confirmed to
be able to well describe and evaluate the soil colloids deposition behaviors, which is consistent with the results in the previous re-
ported studies.

Key words: soil colloids; release; deposition; dispersibility; ionic strength; pH; particle size; turbidity
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