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Influence of Electrochemical Properties of Montmorillonite/
Purple Soil Surface on Ion Adsorption Behavior
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Abstract: Surface electrochemical properties play an important role in the diffusion and migration of ions in
soil solution. In this study, the adsorption kinetics experiments of Mg®", Cd*" and Pb*" on the surface of
montmorillonite/purple soil particles were conducted to discuss the relationship between the adsorption
and electrochemical behavior of ions on the surface of Montmorillonite/purple soil particles. The experi-

mental results show that: under the condition of low electrolyte concentration (5X10°, 1X10"* mol/L),
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the equilibrium adsorption capacity of Mg*" , Cd*" and Pb*" on the surface of purple soil particles and the
ratio of CEC of purple soil are all greater than the equilibrium adsorption capacity of the three ions on the
surface of montmorillonite particles and the ratio of montmorillonite CEC (i. e. , metastable adsorption de-
gree). On this basis, the electrochemical properties of two different surfaces under different electrolyte
conditions were analyzed. The following conclusions are drawn: under the same electrolyte concentration,
the absolute value of surface potential ¢, . charge density o, and electric field intensity E, of Mg®", Cd*"
and Pb*" in purple soil particles are greater than the absolute value of surface potential ¢, charge density
o, and electric field intensity E, of montmorillonite particles. Under the same electrolyte type, when
Mg*", Cd*" and Pb*" reached adsorption equilibrium, the charge density s, and the electric field intensity
E, at the cation distance d from the soil/mineral surface increased with the increase of electrolyte solution
concentration, It is shown that the difference in the surface electrochemical properties of adsorbed materi-
als indeed plays a decisive role in the adsorption behavior of cations.

Key words: constant charge; montmorillonite; purple soil; surface electrochemical properties; ion adsorption
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Ak 1) LT o, PRS0 BE B, YA B P SifR T MR JRE ) P G Ok DR A 204 S O I VR BE T

tanh ' (1) (13)
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F . XUH 2 5 2l R 4 I s B 2 3k 1 R RS- 767 ik B 8 - 33/ W R Y o AL (d b BH S 13k 3 I S
A BsF B8 9 T A B ) B/, BIVEE 4/ e TR T, 5 SO I A 1 R A % ORI ERL 3 0 R R R TE A TR
fif R B SR, Mg® ', Cd* Pb* " SR W B B L E 5 60 4 UKL 2 1T (9 F fof 25 B o, PSSR B E, 35
KT WA BB, A B 200 2 T i 3 P R S T 36 10 7 ~10 ° V/m. DL P i, 4 i R
WA R 5107 mol/L i, Pb* " 3k 5 W B - ] 78 58 68+ R R M L i %5 6, H 0.122 4 C/m”, W
Yk E, 1,728 1X10° V/m, 1 76 5¢ Bl A BORL R A AT 25 o, 8 0.031 5 C/m”, HRE E, K
4.445 0} 107 V/m. YH AR EE T 2 1 X102 mol/L B, Pb*" i 51 W B - 4 i) 75 48 60, + Fk: 3 1
(TR 0, N 0.325 9 C/m”, HIZIREE E, 4 4. 601 1X10° V/m; 7552 i1 Wik 2w i B 2 o, N
0.122 2 C/m*, HWZBRE E, 4 1. 725 7X10" V/m; TEAHFE HAEBUEBI ST . SIERT o, BILXEIE/N
TIZERTHREABAL o MAXME. I H oo 5 @, 2218 1048 X5 (5 15 BE 3K W B 09 3 i/, g, 7e

Mg 5c4 K-S AR R b, MU 5310 ° mol/LAKIKII K ZE 1X10° mol/L B, ¢, 5 ¢, ZE{HM 4
SHE 49 128,45 , 117. 94 , 107.02 , 101.55 mV.

R2 FRA/SEIHRETEARMIBTETRERNRALLESH

TN F, i T fo/ @/ ®a/ o/ E,/
HH &I (mol+ L™ mV mV (Cem ®) 10 Vem"H

K-S A Mg*" 0. 000 05 —199.13 —70.68 0.018 6 0.262 4
0. 000 1 —194. 16 —76.21 0.036 2 0.510 8

0. 001 —178.28 —71. 26 0.074 0 1.044 8

0.01 —164.52 —62.97 0.104 0 1.468 6

Ccd** 0. 000 05 —177.21 —67. 10 0.024 3 0.343 6

0. 000 1 —172.85 —70.53 0.044 6 0. 629 4

0. 001 —158.91 —66.01 0.091 0 1.284 9

0.01 —146. 82 —57.48 0.116 4 1.643 1

Ph* 0. 000 05 —155. 16 —61. 87 0.0315 0.444 5

0. 000 1 —151. 37 —62.76 0.047 7 0.673 4

0. 001 —139. 27 —58.77 0.097 0 1.368 8

0.01 —128.79 —51.17 0.122 2 1.725 7

K'-%#@ 1+ Mg*" 0. 000 05 —204. 30 —93.52 0.083 7 1.181 8
0. 000 1 —199. 33 —91.18 0.099 8 1.408 9

0. 001 —183.45 —77.52 0.114 2 1.612 9

0.01 —169. 70 —67.70 0.145 6 2. 055 2

Ccd*r 0. 000 05 —184. 35 —86. 02 0.106 0 1.496 1

0. 000 1 —179. 98 —84. 87 0.1355 1.913 8

0. 001 —166. 04 —73.74 0.166 7 2.354 2

0.01 —153. 96 —64. 33 0.201 3 2.842 5

Pb*" 0. 000 05 —166. 23 —77.07 0.122 4 1.728 1

0. 000 1 —162.45 —76. 86 0.168 0 2.371 2

0. 001 —150. 35 —66.73 0.198 4 2.801 7

0.01 —139. 86 —61.93 0.3259 4.601 1

TE: fo WM, o ARMILAL, ¢, 0,0 E, 350 S W B 47 55 25 7 52 B 30 3k 40 (o7 5 A% i o2 H Ay 25 52 0 i
%
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—m— K- A /Mg -u- K-S A/ Mg
—m— K486 4 /Mg* 035r —m— K& 1 /Mg>
L —m— K-SR A /Cd> . - e K-SR A /C
—m- K 4 /O o 030k " K-EEt/ce
140 | KEBA/PDT a0 ' —m- K38 F/Pb*
K% & £ /Pb rom- K6+ /Pbr
- A
‘ L 0.25F
~160 5 o0f E .
E . qu . e
RS . 0.15F
-180fF -
0101
200 0.05
e
L 1 1 1 L ] 0 " 1 1 L 1 ]
0.0005  0.0001 0.001 0.01 0.000 5 0.000 1 0.001 0.01
R BURMES, /(mol - L) R FURMES, /(mol - L)
a b
50 - ST )
- K- A/ Mg
—u— K86 4 /Mg>
—m- K- A/Cd
4 B K-gE4/Cd
— KRR /PR
K- £ /Pb*
> Tg T s
£ g
R < u
© &=
el -u- K-SHR/Mg W
L« —n- K- £ /Mg
—m- K- A /Cd
-90 e —=- K@+ /Cd
" —m— K2 A /Pb
r " K- 1 /Pb*
-100 1 1 1 1 1 1 1 1 1 1
0.000 5 0.000 1 0.001 0.01 0.000 5 0.000 1 0.001 0.01
R FURMES, /(mol- L) R BURMES, /(mol - L)
c d
Blo FARRERBA/EBITHNIARMIETZIIRERN 0., 9., 04, E,
3 #Hit

Wit Mg*' . Cd™" . Pb*" 3 R 778 5 i A1 /48 (5 00KE 2 10 A9 W B 3 o 2 g . g Mgt CdP
Ph* " 7E 52 i A /48 0, - HURL 2% 1 F A W M 5 0L CEC B9 e, R Mg* ., Cd°", Pb*" 76 48 | 0k 72 1
{10 82 5 i ) A 7 5% 0% A 2 T AR R R A R b A SR KT S R R R T A R i ) L 3 e W B Bl g 2
SEUG RIS MBS T AR 458 . FEAR R R R MR R A E R, Mg® L CdP L P 7R 2R (a1 R Y 3 T HRL A
@0 B4 XHE 38 K T 78 52 A BURL Y R LA @, BI4EXT{E s Mg® ., Cd*", Pb™ iAW b - fig i, 75 4860+
WORL R AT % o, MR E, R TERNA PR RM. F2H TXEEAEETMESR, Aol
Bl Mg™", Cd™", Pb™" 7528 - Ok 2 11 A W R AE 77 EL e 52 10 00RE 2 1T 5 3 114 45
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