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1
Table 1 Some basic properties of the soils
pH . . Fe,0,
Depth Organic matter CEC
No. Soil Locality (H0) I ] (gkg™
(em) (gkg ) (amol kg™ )
I 0~ 20 58 22.70 7.86 19.0
Paddy soil  Lechang, Guangdong
Il 0~ 20 751 36.67 1929 12.6
Paddy soil Changshu, Jiangsu
11 0~ 20 555 34.49 8.61 59
Paddy soil Huwhou, Zhejiang
v . . 0~ 20 603 39.41 2024 12.4
Paddy soil Jiaxing, Zhejiang
. . 50~ 100 6 46 5.4 16 61 16.9
Yelbw-brown soil Nanjing, Jangsu
1.2 2, | B 1h
, Wien 2
) 45 min, pH
(257C) , (257C) , 3
2 (30g kg ) pH"
Table 2 Composition and pH of soil suspensions with clay concentration of 30 g kg™ !
Electrolyte solutions (10 3z mol L™ 1)
No Soil NaNO, Cu(NOy) , Cd(NOy), Pb(NOy) ,
I Paddy soil 4.97 48 4.71 47
1I Paddy soil 4.53 439 4.39 4 47
il Paddy soil 4.62 4 37 4.35 4 45
v Paddy soil 4.52 430 4.39 4 47
Vv Yellow-brown soil 5.22 506 5.00 501
1) Determined after the las measurements of electrical conductivities of the suspensions
1.3 Wien ,
(2 2d : 2%
DDS-11 ( )
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Fig 1 Electrical conductivities of 4 soil suspensbns (30 g kg™ ') different in nirate content (10#/ 3z mol L7 ') in relaton

to equilibrium time
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1
3 (T) (AEC) (R) (©"
Tahle 3 Times to reach equilibrium (T,), decrement ( AEC) and dimmishing rate (R;) of the eledrical conductivities of different soil suspersions,

and concentrat brs ( C) of metallic cations in their supernatants

T. AEC R, C
Electrolyte No. of soil (h) (MBS em- 1) (S an~"h™ 1 (% 10~ 7mol L 1)
NaNO, I 100 -52 0. 052 290
I 200 - 40.9 0. 204 250
il 200 - 46.1 0. 232 276
v 200 - 347 0. 174
\Y 100 - 70.1 0. 701 198
Cu(NOy), I 190 -1 0. 037 2 61
I 200 - 41.0 0. 205 2.3
il 200 - 47.3 0. 236 16.8
v 250 - 424 0. 170 634
\ 170 - 9.4 0. 467 72 72
Cd(NO3) 5 I 170 —95 0. 056 43
I 250 - 40.6 0. 162 613
il 250 - 46. 1 0. 184 16 0
v 300 - 45.1 0. 150 4 36
\ 100 - 5.0 0. 590 0. 688
Ph(NO;) I 190 ~ 16 0. 040 8 00
I 200 - 40.3 0. 202 8 &3
il 200 - 424 0. 212 8 18
v 250 - 4.8 0. 179 QM
\ 180 - 9.8 0. 332 10.2
1) Determined after periodic measurement of el ectrical conductivities of the suspensions finished
2.2 Wien
4 -1
107 *mol L™ 'Cu(NO3) 2 Ph(NO3)» ,
(10gke™ ), 2
Wien 2 ,  500h Wien 4
, Wien , 500 h , 2
2 ; 2
480 h, Wien , >
( 2A) , Wien Cu(NO3) 2 , 20 d
— 60 d, Wien
2 , , — Wien
2 2
2 N
4 Wien (EC,) ( AEC,) (FSy)

Table 4 Characterigic parameters: initial electrical condudivity (EC)), deaement of electrical conductivity ( AEC))
and field strength (FS)) at the bottom of the valley of the Wien effect curves

Nitrate Equilibrium time ( h) EC(1S cnr™ 1) AEC,(MS an” ) FS,(kV.an™ )
Cu(NOy) , 121 3.6 - 0.1 38
168 3.2 - 0.2 56
480 31 - 06 66
1632 3.1 - 05 59
Ph(NO3) 2 126 3.1 - 0.2 40
13 3.9 - 03 47

486 4.3 - 0.4 66
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Fig.2 Curves of Wien effects of the suspensions (10 g kg™ ') of yellow brown soil in copper nitrate ( A) and lead nitrate ( B)
olutions ( 107 * mol L7 1) at different equilibrium times
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Fig. 3 Fledrical conductivity (A) of wo yelbw-hrovn soil suspensions (10 g kg™ ')
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DETERMINATION OF EQUILIBRIUM TIME OF IONS IN REACTION IN SOIl- WATER
SYSTEM BY MEASURING ELECTRICAL CONDUCTIVITY

Jiang Jun Li Chengbao'  Zhao Anzhen Wang Yujun Xu Renkou
(Institute o Soil Science, Chinese Academy o Sciences, Naging 210008, China)

Abstract By measuring electrical condudivity (EC), the time it takes for ions to reach equilibrium in reaction in the soit
water system was investigated. The EG time curves of 20 soil suspensions (30 g kg™ ') prepared out of 5 tested soils and 4 nitrate
solutions of 10~ */3z mol L™ ' showed that ECs of the suspensions all decreased until the ion readtion reached equilibrium after
100 ~ 300 hours. The curves of Wien effedt of two yellow-brown soil suspensions (10 g kg™ ') that contained 10~ * mol L™
Cu(NO;) , and Pb( NO;),, respectively, varied with the equilibrium time in location and shape, and overlapped when the equi
librium time reached or exceed 480 hours. The EC value of suspensions (10 g kg™ ) of yellow-brown soil containing 2% 10” “mol
L™ 'NaNO; and KNO; and the concentrations of Na* and K* ions in their supernatants showed a similar tendency at first and
reached equilibrium afier 70 hours and 30 hours, respectively. These experimental results show that conductometry is indeed a
simple means to delermine time it takes for ions to reach equilibrium in reaction in the soitwater system.

Key words Eledrical conductivity (EC); Wien effect curve; Soilwater system; lon reaction equilibrium



