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Table 1 Some chemical properties of soils tested

LR E E AL FREFcHE

+ % Organic Cation exchange pH
Soil matter Free Fe2 Os capacity

(g/ke) (8/kg) (Cmol/kg) (H 0)
[ FAR: | . 54 159 7.0 5.15
Hixg 43 15.3 16.6 6.45
OB 6.7 15.6 14.4 6.40
i g | 10.2 72 15.8 5.15

R T 13.5 8.5 25.0 6.85

FH W BT, R —EEN H-Al TS TH. 2BTE=ZAMA.MA 1074/ Z
mol/L FHE FHAM, MR E N 0.5¢L, R4 H M —E & 1077 mol/L HCI B}
NaOH B8, &MU E RN BIK pHTE 3~ 10 Z [8]; 151 f5 F A% 8 45 040, B A
BERY 1 /e, BBV ERH EESN RN,
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A SRAS B B P KRR ¢ R
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different soils in 107* mol/L NaCl solution laterite in different electrolyte solutions
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SREL:Mn’t > Zn't >Ca’t . FIRAEH, X 4 Ktk EEA RIS T 0 pH A, BISE L
(IEP) **, #& NaCl, CaCl,, ZnCl,3% MnC1, 8 7K # % B &4 511 4 6.25. 6.50. 6.55 71 6.80. X%
BB 408 2o} BH B F 9 T MR R ( IEP FH &
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Fg.3 Change in zeta potential with pH for yellow brown earth in different electrolyte
solutions (107*/ Z mol/ L)
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Zn*t > Cu*t > Cat.

GWE 3, EEARBBRENEFEER REpHAZ I AL TREHBEBCH
. XRESHOENYE XS,



358 + | ¥ #H 36 %

223 Rt HARBRIEMEERRERTKCHBA -pH LR (B 4)FH, & CaClLi iR
5 NaCl &t A — R (B 4A), SR pHA R S, L EHFE & (5.5) 1K 0.5pH Bz, 3
pH>S, & CaCl B L B AL S NaCl HE R, KBGO A B, HAgrsrEs,
W pHYEE (3~9) W, & CuClL 1 ZnClLA B T 8BW A C AL —pH # 2% (B 4B) &
AEE, N T NaCl LR Z b, CHEATERIE 12~ 14mV. XELRFE, 78 pH3~9 2 [,
Btxf Cut Mz’ B E R E B ER.
2.3 PREFIR B3 L 13 B BB A A R I
T — 2 BT A [F] BH B T TR B X A [ 93 B L B L B B2 ), RDKE R [R] R SRR

10

0 ZnCl,
35 AN N
§= -10¢ o NG CuCh N
g2 & \ \_ A
g®2¢ NaCl e~
N — NaCl —
30 \ \
CaCl, \
40 N ™

a
S
o
b

1I0 ’)S 2 3 4 5 6 7 8 9 1.0
pH pH
K4 BAIAEREBBEEFR (0™ Z mol/ L) ¢ oA BpHA A5k

Fig.4 Change in zeta potential with pH for black soil in different electrolyte
solutions (107*/Z mol/L)
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Table 2 Zeta potential (mV) of the clay fraction (<2um) of different soils and pH in various
electrolyte solutions (10™*/ Z mol/L)

e NaCl Kl CaCl MnCl,
Soil ¢ pH ¢ pH ¢ pH ¢ pH
iR | 6.3 5.70 73 5.65 9.0 5.96 -16.4 484
BiFH -203 5.33 -15.5 4.92 -9.6 481 =97 471
3 -18.8 522 ~15.4 5.55

FE IR -18.6 5.27 -19.6 4.97

2t ~20.8 5.00 -152 4.85 -19.1 4.85 -9.5 4.85
hat: CuCl ZnCl; ZnCl;107°/Z mol/L

Soil 4 pH ¢ pH ¢ pH

FELTIR 14.7 498 103 5.28 223 5.37

iz ~8.4 4.76 4.7 471

b3 -6.7 4.63

53 —6.0 473

Rt —6.6 4.87 —-5.2 491
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A [6] i B YA R (10 ~* / Z mol/L) Bt BUMRL YR B K 0.5g/kg B, S4B V45, U E
BRI CHEASE pH, ERICIN TR 2. WTUEH, BLIBELFEMBRBB TN B
N IEAE, & NaCl B M ¢ BALRAK, X T ZnCLE W, UIRER K 1015, ( BALEH
12mV. 4 FiiE e A7 338 7E A (] B 0T 8 VB B ¢ A 38 08 U, DA NaCl F R AL N
&, FNEFER, FTBEE pHIFAME (4.6~6.0) , BT LA LA B B & 0 ¢ B LA,
BN BAL —pH #1 £ &SRR pH T HY AL, IFIRR pH HISZH.

®3 FRLIMEEBMARAEFGEBENELAL (mV)"

Table 3 Change, A{, in zeta potential of different soils caused by cation specific adsorption

PHEEF Cation

j: ﬁ + + 21+ 21+ 2+ 21+ 2+
Na K Ca” Mn" Cu In’ Zn’

Soil

107% Z mol/L 107% Z mol/L
AR 0 0.9 2.3 3.9 29 1.5 12.7
AR 0 2.5 1.9 7.5 7.7 12.5
OB 0 6.6 7.0
K bR 0 0.1 6.3
2 £+ 0 6.6 0.2 10.4 12.6 14.6
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BT&MNERT Cl- MWEER AW, Tt F— 28k, - st EmnE
MER. BT Na "BRREFAERBYBEEF, BAREEHRE, O THR—-18, #MNER
B pH 895 M 5 AH X T & NaCl B ¢ B AL 38 B A ¢ B2 & 1R B BH B8+ %o 3l B s
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W R, T HERME Mot Co®* Fl Zo® " B Fxf ¢ AL TUBVIF i s Ay 13 50T A
T T4 W AR B, A B, KO F 0 Ca >t B X ¢ RS B SRR ZE T 26 3 2 Al B A R
B, XTREEWR TENFREMSESTERKE DN LT YRREREA X.
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STUDIES ON ELECTROKINETIC PROPERTIES OF CONSTANT
CHARGE SOILS AND VARIABLE CHARGE SOILS I. EFFECT OF
CATION ADSORPTION AND pH

Li Cheng—bao Ji Guoliang
(Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008)

Summary

In this work, the effect of cation adsorption and pH on the electrokinetic
properties of constant charge soils and variable charge soils were studied. A laterite
was used as a representative variable charge soil and yellow brown earth, brown earth,
dark brown earth and black soil were used as representative constant charge soils.

The results showed that the =zeta potential of laterite in different electrolyte
solutions changed to negative in sign from positive in sign with the increase in pH
and an isoelectric point (IEP) occurred on all the zeta potential — pH curves. When
the pH value was higher than 5, the zeta potential of laterial in different electrolytes
was of the order MnCl, > ZnCl, > CaCl, > NaCl. On the other hand, all the zeta
potential of constant charge soils, i e., yellow brown earth, brown earth, dark brown
earth and black soil, in different electrolyte solutions were always negative in sign and
no IEP occurred on zeta potential——pH curves. The shape of zeta potential-—— pH
curves varied with soil type, electrolyte kind and pH. Cation adsorption caused the
zeta potential of clay particles to change towards positive potential direction. The
contribution, A, of cation specific adsorption to zeta potential of different soils were
of the orders: K* < Zn’* < Ca’* < Cu’* < Mn’* for laterite, and Ca’* < K* < Mn®*
< Co’* < Zn’* for yellow brown earth and black soil.

Key words Cation adsorption, pH, Electrokinetic properties, Constant charge

soil, Variable charge soil



