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Table 1 Some chemical properties of soils and pH of the soil suspensions

HBHE WHEELE HETXRE

pH

Bst: | Organic Free Fe:0s Cation
Soil matter exchange
capacity HCl H.SO4 HsPO, H:O
(g/kg) (g/kg) (cmol/kg)

HER 43 153 16.6 4.65 4.75 495 5.32
3 | 6.7 156 14.4 4.66 4.85 4.97 5.45
Bt 13.5 8.5 250 4.33 435 4.56 4.96
R 5.4 159 7.0 5.03 5.14 5.17 5.15

1) B bR BE BAR . AR PR 15 20g/kg, FE 4T3 1 30g/kg.
1.2 MERE

B SO RS B OO (1,2], WREEMAESHESR 40Hz THIAZE 1.5MHz.
1.3 MNETR

BT EREMHT LB RO HBRERSE, A TEPUFEBM R IABNE. RAENESE
WICHR [2]. FPA TR EFR 18—20T T 4T, 8N BB MK 55 2] B A5 i W0 B B I (1.5—2 /Nt ) Ko
BEZLAR#ER 0.5C,

2 ZER5iTe

B S X DA AT 0 W IR AR IE, U R R IR A X i SRR, T ALBLE R
HY75 8, € 140Hz T Bl F & (EC) 1F N HEM, HEIE T 1 BR B F 2 (EC) A i 3
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AKX PR G (1O RRTERAFAR., AIXHMRREAEAU#LS
FRAE 130 B A B SIS,
2.1 AN[E L BRFERR R B R Ak o S SR 2

B R R D RMFE L0487 10 *mol / L HCL. 5 X 10 °mol / L H,SO,. 10 ~*mol /
L HPO MK A FHHMELFNLATEH I ER 4. +4HE, 4 M HEERRRE
P O e SRR 4R B A — NP X, Rt 2 B XY 55 % 7 Bl B L BR VR T 5 Ak
7K o AT RO R A B R, R B,
2.2 ARIERAGBIAE 5 ITE R

AR R 2k (B 1— & 4) LR REAEC/ EC. X 0.01 Bt R {5 S R0 &
SR ZERTT i 2 E BRI, RIFRIG AR, BRI LB 2 BB
MESBEE. R2INHAR LRBEOEEIAE. TUE L, AFENEEE 3 HRE
WP B BORZE < 1kHz; R L RBH B BUREH E AR, @t T HCL H,SO, M H,PO, 4+ 5 Ky
16,25 #1 28kHz, £ TS 403 73 5l 3% 25,35 F1 47kHz, HBX L4558 5 30Hk 21 & /E—tb
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Relative conductivity (8 EC/EC, X 10%)
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Fig.1 Change in relative conductivity with signal frequency for
different soil suspensions in 10~ *mol/L HCl
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Fig.2 Change in relative conductivity with signal frequency for
different soil suspensions in 5 X 10~ *mol/L H,SO,
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Table 2 Threshold frequency of conductivity dispersion and frequency range of plateau
region for different soil suspensions
et | BB BXHEHE
Soil Threshold frequency (kHz) Plateau range (kHz)
HCl HaSO, H3PO;4 HO HCl H:SO4 H;PO4
iR 0.7 0.7 0.9 30 50—300 80—300 40—200
- 1.0 0.9 0.6 27 60—300 80—300 40—250
- 16 25 28 3 90—300 80—300 80—300
FHam 25 35 47 66 80—600 100—300 80—250

FK*.Ca* I Ba’" )& Q5—74kHz) KB £, M EBAHES B L I TEHE FHRE
L7388 BV B BR BB &R, B A U U R 25— 47KkHz, 3 SCHER [3] R I XA 55—
79kHz, P T S P T & (80—100kHz)™, B FHE 7 E 3 f MW B HMHE. AR
8, B ORI R KR 14 5 B T 18] el R B SR 55 84 B Bk, 18 A 6 3 5 T AR R A 4 BT
REHH. AEFERR PO XL LR WA DEEF R ARFGIEY, Xt
TRL, SHEFHRHBSAE (16—28kH) 58 HE 7& (16—25kHz) #i[Al. XFARES R
THMAEIRSER R DAX. X—FBIARMBFH LR,

EREREH R TR ERGT I ERARIAEFREHETHES 2R E M
B MER A ARG LN EAE, A RSARTFERSHE T, 230 M AL IL
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BREHpgHER. BEAMOARE, B THAEE.

F2EFNH T B 1— B 4 AR L I X SRR E, X R ST R
BRI AR . TURE TARER—MET 5 TR Z B R A R AR 4
FRENEFRBILEE. SESRX <MW AABNESHNETSE5IH; SHEK > £,
W,RESHETAAGRSE IR, BENMMARNAR, EAFRNBREAHTHER
B, XATAE 1—BE 3 PRMBEEE L. B, B4 Rt sieX s, ik
HHEERB. A TRAABRAE TS IR EER, WA FEZ AR S S IREN R
T BTGB R E A X, BARR. AR AR L RO R SRR L
300kHz £ 4, R & H,PO K BAZRAMAZRE L — L (200—250kHz) . ET LM, T
P BERR W T A7 B B Z 5, 3 T & HCL H,SO, M H,PO, % W43 514 600, 300 #1 250kHz.
2.3 AEITMANARFHIBXRE SN

M B X B LA ST ETAL TR LR LB R A M A RENAR
FERHFUEHEN SR LA AEBUTHU EOHT SRS HRFESHNBRES
AR TR TR, B THABRARGRE, XFFRFREFESHEN 1L.5MHz. RATAT LUK
1.5MHz #1 £ B xt BL @A X B B2 % (REC,, — REC)BERBESHBFHTER, xF
T LRBBRU, BRESMBESHARTER —EK, i FIBEK TR R
—E M, HI, X " F i FSEEK HE (REC,, - REC,) /| REC,REH. XBALIE X
AHENFEEGN, TUHERREAR TS LREEERANHETERE. RITHNTITER
R, TURS, AR TR 3 HERERT AT ESHHR/DNFEMERE: HA <
H,SO, < HPO,. fEIEAR £ BT th B nf BN A & 3, SARM AR HCL A1 H,SO,
T EIAE xR A DS S E, T H PO, BARRBRIFRE K 1 5L BT 3 FhMAER
AR 3 3R A D B, H SO, M1 HPO,h 174 1.4, HCl H128 1.0; B 4L 3RAE A R B W
B X RS 1 Z AR K, H,S0, 1 HPO,F KX -G 175 HCl HEK 4.1 71 7.4 15,
B2, FEAR LR B HEAT B AT LAHE S 10T M R BUE: HO R+ > #R 4

R3 FRALIMBRERSREM 1L.5MHz TREAXHBSE

Table 3 Relative conductivity at turning-point frequency (REC,) and a frequency of
1.5MHz (REC ;) for different soil suspensions

mxEa N’
b ot | REC; REC;s Relative affinity
Soil HCl H;S0, H:PO, HCl H:S0s H:PO, HCl H,PO, H3PO,

HiZH 0.064 0.091 0.107 0.105 0.175 0.420 0.64 0.92 292
B oM 0.055 0.075 0.089 0.091 0.144 0.203 0.65 0.92 1.28
2 + 0.031 0.031 0.036 0.063 0.075 0.089 1.03 1.42 1.47
1R | 0.025 0.027 0.019 0.046 0.121 0.137 0.84 3.48 6.21
REC,

> B> HARHE, HSO,FRM > B4 > 55 = %, HPO, HREAH > ¥iF

1) MxtESNH= 1
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INTERACTIONS OF Cl~, SO~ AND H,PO, ANIONS WITH SOILS
AS INFERRED FROM CONDUCTIVITY DISPERSION

Li Cheng-bao Ji Guo-liang
(Institute of Soil Science, Academia Sinica, Nanjing 210008)

Summary

In the present work, the electrical conductivity of yellow brown earth, brown earth,
black soil and latosol suspensions in 10~ “mol/L HCI or 5 x 10 °mol/L H,SO, or 10~*
mol / L H,PO, was measured with an apparatus with adjustable frequency. The results
indicated that all the soil suspensions showed a conductivity dispersion phenomenon in
all the acids. On all the conductivity—frequency curves a plateau region with a larger
range of frequency appeared.

The characteristic analysis of electrical conductivity dispersion curves showed that
the threshold frequencies of conductivity dispersion for yellow brown earth and brown
earth suspensions (0.6—1kHz) were lower than that for black soil (16—28kHz), and

REC
that for latosol (25—47kHz) was the highest. The relative affinity (REC” - 1) of
tp

four types of soil for C1~, SO; and H,PO; was of the order C1~ < SO}~ < H,PO, .
Among four types of soil, the order of relative affinity varied with the kind of anions.
Key words Conductivity dispersion curve, Threshold frequency, Relative affinity



