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Effects of Ionic Strength and pH on Colloid Release from Different Soils
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University, Nanjing 210023, China)

Abstract ; Colloid mobilization would facilitate pollutant transport in the environment. In laboratory, leaching experiments were performed to
investigate the effects of ionic strength and pH on colloid release from undisturbed and disturbed Wushan soil columns from Changshu, dis—
turbed black soil column from northeast China( Dongbei) and disturbed red soil column from Jiangxi. The effects of ionic strength on colloid
release were significantly different in various soils. In the electrolyte NaCl system, increasing ionic strength obviously reduced the release
capacity of soil colloids for Changshu Wushan soil and Dongbei black soil, while ionic strength had little effects on collois release in Jiangxi
red soil. In electrolyte CaCl, system, however, ionic strength had no significant impacts on soil collois release. Moreover, colloid release was
much smaller in CaCl, than in NaCl. Under the same conditions of solution chemistry, the amount of colloid released was far greater in
Changshu Wushan soil and Dongbei black soil than in Jiangxi red soil. pH showed little influence on colloid release. The research findings
would be useful for further understanding the impacts of water chemical conditions on colloid release of different soils.

Keywords: soil colloid; release; ionic strength; pH; disturbed column; undisturbed column

W IREE R S A AR A, T AR R AR
W YR, E A MU -0 258 R IRA L
ROy (T VRIS AR ) , MeANA QLS R ) S o)
WA o VAR ELAT LR A HE 2 T AR AR 22 1) 2 1 2

BT R R A R R R B R B,
JEEAARAE T PRIE IS R 33 AR R, 25 75 ey 5im S i
TRARTFATT TG, b PR ) AR Ry 15 e
AR, AT IR 5 B 8 075 G SR it — A s 7
442 (Colloid facilitated transport) S MR 52 ys
YeWs R YRR R, BIFTE M T PR v A Y

WrFs HER:2014-01-01
HEETH: FE A RFEE4(41030746,41372234 ) & H 4 S 5L

4:(20110091110039)
PEE A« B Ha1989— ), 20 -9  BFIO 7 ) A K SR 2%
E-mail : mg1229067@smail.nju.edu.cn
*EEEE IMEDRE  E-mail ; sunyy@nju.edu.cn
R E-mail : jewu@nju.edu.cn

FEEENLR Sas R i A, 3 Tt — 2 B i e Y A s T
BT sty A RS .

T FRIE S Bl B AAR ORI R 22 KO IR T B T
TOURE AR AN 3 B AR, R ™ A AL 02 e A 3R



FY . 45 BT IRAE R pH X ) - HE o e AR

1359

S AR EAERMIIFERD] FLBUKIL 550 R A
ARk St R B 5 A pH BAR TR, X i (A ok 5
T S PR 73 25 LA K BB S FE L S AR R s 2
FEAYFZI . 4N Grolimund i 5¥ 4 BHFLBR/K 7E B F-5i%
JE ARG 1 3k R v 2 0 - 3 A Jo b AR ) R
Grolimund 1 Borkovec!®3t— 2 % B FL Bt 7K o0 BAH) FH
BTV B AR e A L AN 55 K2 P A )
T, T A BH 8 5 DU AN B A R0 o [ N AR
SRS K iR pH AR B 0 B AR A A T R A
WRYRE 5T

FE I I ], ANTRI S AL A b 3 o 22 S R
IKAEE S5 A8 A (R -5 B AT pHL AR 6 55 ) % 3% B AS
[Fi) P J5 - 38 v AR ) B i S as B ) s el A A ], H
HIAHSCHFRIRARA L . 164, HETRIFY 2 hTE
PEah AR P AT TR JFUIR 2T A A= i AL
il Ma B s R R IR AR D 3 LA S B A )
SO o PRI A SC LR A i 4 ARG B YT 2L
e = s AR TSR R A G P Sh LA A
AN TR BE B JEOIR 424 (20 em 1 40 em) 15, B ST
FEALBRIK B -5 B B pH AR A0 6 AN ] 6 7Y - JE v fi
TRREICR SN, Ry itk — 20 BRI A A 75 G iz R AL
PR LA

| HREHE

1.1 SEIgH

SEIGBEBCELA AR 1 R S 1 ARAE R AL
RATVGLT A A 14 . B 0~20 em (R 2 13, K
TR ) 2 mm G A5 A, FLEEAS AL BT I3 1.
1.2 KB H*E
1.2.1 JEUIR AR sz

ATLTRAE T R A R A SR 44T o #e A
£ 20 em 5 40 em B2 M 15 em YRR PVC 45 5
BETELPRZ 3 em R WHTE, & FIAKCEBCEA
M, 2038 B e AR, o A e A S B A%
Filo 20 em F1 40 em 4419 3 FLBRE 205104 0.607
F10.528, 7 AR A1 50 H ANEIL A 2 cm
FLRPER G U AR A2 38500k, ) , T 4R 251 WIS

it 24 h AR AT . 2 BRSSOk L,
1 U5 S AR s R RO K 2 B R KRR, DA i %
T PR A AR E o S50 2 i A A R S T
SEEEFT pHo 2 WAIBURE , 43 B3 R VR ) e AR B
1.2.2 g LA

25 BEAH SOk 32500, L 0 AT 1 = SR
A, EHAK 15 em, N2 5 em, K241 50 H
ANFELL A 2 em FIEPBR. F A M+ RIS AL
N ULV 213 4 A AL B 43 0 oy 0.608.,0.632 LA K¢
0.578. WG AR NS i 24 h Z248 16 0 1+
FE U SN 3 A5 i A T S5 . LI A
VU VAR PV 5 5 S RN pHLo R IR, A0 BT B B TR I G
TR EE
1.2.3 AU B 43t

XT3 7 4+ 338 40 ¢ B F 2 L ) 5 mmol - L™
NaCl 9 il B, BB FE 1 h RS 2 ho R4
Stokes EHE, BLHTRE R H R FUE /N T 2.0 wm,
B30 mL A, 3 0.2 e BB, I B AR AL VR S
(TR 22, B A T R IR TR o 48R TR] L i34 25
i R Ak T I, RIS AR T i . SRS
FETTAE 400 nm 38K I A 25 TR 0 T Y, A3 AT AR
BN 5 A AOFRERRZE . 7 400 nm K]
FE SCIOHRE S RO RE 38 AR v i 2 e AL R AR 1
JE 05 B AR A BRI
1.2.4 Zeta A8

MR 1.2.3, 20 B —Fh - 5 1k, 2 B 56 3
R T7 2, ] Zeta FUOEASON & FEAEAS [RIPRBE 25040 T 1
Zeta LA/ o
1.3 #iE4biE

K FH SPSS 16.0 /3 Bk i A TR K 2y 2 4 £
AR 34T, P<0.05 FoR B E 2= 5

2 #BREWR

2.1 BFRETUX L ERER AT
2.1 BT SR EEAR AT A O SR R R A
R

5 JRE A A X R A SR R e SR A

x 1 il L EEARMER

Table 1 Basic properties of tested soils
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Figure 1 Effects of ionic strength on colloid release in undisturbed Wushan soil columns from Changshu
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Table 2 Zeta potentials of Changshu Wushan soil colloidal

suspensions under different water chemical conditions

H A BT 2 AR pH BT /mmol - L7 Zeta HLf7/mV
NaCl 7 0.05 -34.31
7 0.5 -32.86
7 5 -27.18
7 10 -26.34
7 20 —24.45
CaCl, 7 0.15 -15.35
7 1 -14.14
7 10 ~13.63
7 100 -9.03
NaCl 4 1 -28.87
5 1 -30.02
7 1 -29.62
9 1 -29.70
11 1 -30.05
CaCl, 5 1 -14.32
7 1 -14.54
9 1 -14.80
11 1 -15.08
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Table 3 Zeta potentials of Dongbei black soil colloidal suspensions

under different water chemical conditions

HLAR TR Y
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0.5
5
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-32.66
-29.38
-24.92
-21.25
-16.74
-15.09
-12.84
-7.61
-27.48
-27.94
-29.09
-30.85
-14.96
-15.68
-16.31
-16.52
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Table 4 Zeta potentials of Jiangxi red soil colloidal suspensions

under different water chemical conditions

HHL fife SR 2 AR pH B F5RE /mmol- L7 Zeta HLi/mV
NaCl 7 0.05 -22.72
7 10 -19.32
7 20 -17.47
7 50 -15.88
7 80 -13.32
7 100 -8.03
CaCl, 7 0.15 -11.46
7 1 -10.45
7 10 -9.40
7 100 -3.01
NaCl 5 1 -17.94
7 1 -18.75
9 1 -19.26
11 1 -19.47
CaCl, 5 1 -9.92
7 1 -10.52
9 1 -11.02
11 1 -12.35
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Figure 2 Effects of ionic strength on colloid release in disturbed columns of different soils
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Waushan soil columns from Changshu
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Figure 4 Effects of pH on colloid release in disturbed columns of different soils
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