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Release and Mobilization of Soil Colloid in the Natural Soil Packed Column with Various Water Saturations

HU Jun—dong, SHEN Ya—-ting, WANG Xue—jun

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

Abstract: Packed soil columns(saturated/unsaturated ) and the CDE(convection dispersion equation) mathematically fitting studies were con—
ducted to explore the influence of a series of physiochemical factors on the release and transport of natural soil colloids in subsurface. The
main factors investigated in this study included the water saturation, pore—water pH/ionic strength, leaching interruption and colloid size. Ex—
perimental and modeling results suggested that the water saturation had strong negative effects on the release and transport of soil colloid in
porous media which could be attributed to the high AWI( Air—water—interface ) interaction between colloid and soil grain surfaces. High pH
and low ionic strength could enhance the colloid release from the soil collector and lead to a less amount of retention in soil. The early break—
through of colloids compared to the conservative tracer was observed and the extent of the early breakthrough was found to increase with the
increase of colloid size and leaching intensity. It was also demonstrated that the flow interruption could affect the release of colloid signifi-
cantly by breaking the equilibrium between the deposited colloids and the ones in the bulk solution in soil pore structure.
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Figure 1 The saturated column set—up

B % 1831
ESIEDS
TR

Gighe S

B2 AMafEx T ERERE

Figure 2 The unsaturated column set—up

PR VR TF 1 B, DA IR B S iy SR 0 b o B 4
o AP ARG KT LGS R R
SN AR AT AR — 2 1 S R AR VE T o 9 ELnT
DA3E 0 9845 T 20 2 i R SR B ARAS AR I /N
BRI

2.2 T IERATE A LI 5 EER LI

2.2.1 WRARRE M S5

P 055 20 252 AR K A 1) AR R AN PR R 78 A A bk
W o SEBREENLUT ANIE] pH RS T30 B AR A R T
S3MTE 2 BRI AR U B S5 A W 7 g v R
PRI . Wi AR o AR RE s B 28 43 0 BB 10
min (I IR ) AT S min (7 30 R IA ) AR RIS H
TR o I I AR P SR ) B i, AR IR A
FE AR 0 28 i it 2 (BTCs )

T IR A5 - FLBRK IR 6,10 em-h's RV I
pH2.0.7.0.10.0; ik ¥ W 2 ¥ 5% £ 0.001.0.01.0.1
mol L CaCl,,

A FR A A AR BE 50% 5 bk 1] W T4 B
Al 1h.9.5h .30 d; W#IAEHRSE 10.5 mm-h (s ERF
7K) .25 mmh' (KR EEREIK ) o
2.2.2 ARG T AL S5

FEIER SR, B 4S5 A R ER R BrZetf Al
TAEFEAE A A TP s RSt 2 DA E N TR 5
T HERRECE N, IR 25 B - VR T FE (CDE ) 5
AR A S A A B SCH BRFIK 1R+ 240

TROFN A G B 2 43 ) AR R A 0.5 PV
(pore volume ) /R EEFIFN 0.5 PV 14 + 38 I B8, 28
Je AREE FHAS B RIS ) 75 SR o -4 853
WA SRS W, A F 83575 (Dionex Ionic
Chromatography ) Mg FHoH (7R B2 551 Brf AR &5 12,



1832 BB 1SR AT EA R R R RE -3 A 5T b (R RS A A T B9

2009 4£ 9 H

TR B 4k BTCs, SEH6 2510 /R 77 Bryk JiE
0.01 mol - L™ ; PRI VRS 1A R B2 250 mg - L5 AR AR <
2 pm,2~5 pm; WREAKHH 6,12 em-h™'s IR
pH2.0.7.0.8.0.10.0; ¥k ¥ 25+ 3 &£ 0.001.0.01,
0.05 mol - L' CaCl,,

AR A IR RS ) A kA AN A
SCUPRTAS IR 8 A U 05 B0 SR R R T (AN AR A
Y -3 BE TR BN RI K- o T SRR 1R EE 24 h
DARGE RARIRAS o SCIR 46k TSR R 36.45%
70.90% ; Br ¢ B 0.01 mol - L™y IWRIA MR ik B 250
mg - L7 AR A2 <2 pum, 2~5 wm; KSR 10.5 mm-
hs K pHT s KA T3 )% 1 mmol - L' CaCl,,
2.3 CDE #REEITE

% H CDE (convection —dispersion —equation ) £
RY L X ARL R SR A PR A58 3 PR AR P o it
BTCs # TG . 456 R th 2t 53 i ny 1
FERIUG R R L Do 455, DL R AL S50 it 55 b BT
o 118 T S A 1 T 3 T R B e 2 3 4 B K,
LG AR HOAS [RDRL AR AR TE AN [R] LB 7K 7K 3l g %7 /4k
SRR W VREOREL D, 5 R R, B
S5 % R Ui ] - SR ARAE - A B A ) i
GGV
3 BRI

3.1 TIEREREMMKIBITA
3.1.1 RISV pH (BRI S5 FE 1) 52 R

FH Il 3 FTAL, i pH (B 250, Xk 398 v Ji 1A 1)
B R ERRTEAIE T (pH 2.0), AR ik H
H AR i (pH 7.02) Flfittk: (pH 10.0) 2544 T 14k
e U, IR IS, X+ e A I A

25 1

< pH=7
20 p WpH=2 g%@&k
A pH=10 é %
e 15 A
- £ A
i <&
10 | ®<§>f“.
3 ﬁ\-
B

0 2 4 6 8 10 12

pore volume
B 3 WE pH 4T LIRAIRE AR 27 15 i 2%
Figure 3 The effect of pore—water pH on the leaching BTCs

of soil colloids
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BTCs of soil colloids
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colloid in unsaturated columns
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Figure 8 The BTCs of tracer bromide and soil colloids of two sizes

under two different pore—water velocities in saturated column
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Figure 9 The influence of water pH and ionic strength on the BTCs

of soil colloids in saturated columns
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