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1
Table 1 Some demical and physical properties of soil samples
pH CEC
Soil type Location Horizon Exchangeable acid Salt saturation SSA @
(‘anol kg~ l) (emol kg™ l) (%) (m” g~ l)
A 4.08 10. 43 7.07 41. 4 32
Acidic Anhui B 4.10 10. 84 6. 05 4.7 30
C 4.10 11. 56 6. 00 9.4 30
A 4.00 2.9 5.74 76.3 31
Yunnan B 4.10 13.51 4.13 83.3 30
C 4.60 14.25 0. 46 97.3 30
A 7.08 25.8 0.00 100 86
Neutral Chongqing B 5.38 2.3 0.18 9.0 84
C 5.60 21.2 0.23 9.0 85
A 7.56 17. 1 0 %B.0 87
Chongqing B 7.60 2.6 0 9.0 86
C 7.42 27. 6 0 100 86
A 7.80 26. 4 — 100 93
Calcareous Chongqing B 7.82 25.5 — 100 91
C 7.81 3.4 — 100 90
A 7.84 2.5 — 100 91
Guiyang B 7.74 4.5 — 100 90
C 8.02 2.7 — 100 90
@ Specific surface area
2 3
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Table2 Suface charige properties of the soil samples in 2 1 type electiolyte of Mg(NO;) ,
4 N o c, b, 9, E, N o S
Type Location Hozon  (ml g ') (molkg™!) (mol m™) (V) (Cm %) (IJm™'CY) (molkg )  (m’g™")
A 0.47 0.04 7. 92 -0.16 -0.26 - 2.058+08 0.04 26
Acidic Arhui B 0.47 0.05 101. 48 -0.17 - 0.3 -2.64E+08 005 26
C 0.47 0.05 18. 22 -0.17 - 0.3 -2.82E+08 006 26
A 0.47 0.06 120. 77 -0.18 - 0.39 - 3.14E+08  0.06 26
Y unnan B 0.47 0.06 126. 48 - 0.18 -~ 0.4 - 3.29E+08 007 26
C 0.47 0.06 133. 4 -0.18 - 0.4 -3.4E+08 007 26
A 0. 67 0.11 169. 43 -0.18 - 0.5 -4.41E+08 013 45
Neutral  Chongqing B 0. 67 0.09 139. &8 - 0.18 - 0.4 - 3.64E+08 012 45
C 0. 67 0.10 150. 39 -0.18 - 0.4 -3.91E+08 011 45
A 0. 67 0.09 112.30 -0.17 -0.37 -2.%2E+08 0.09 45
Chongqing B 0. 67 0.09 135.28 -0.18 - 0.4 -3.52E+08 010 45
C 0. 67 0.13 181.25 -0.19 - 0.9 -4 7E+08 014 45
A 0. 61 0.12 190. 43 -0.19 -0.€ -4.9%E+08 013 41
Calcareous  Chongqing B 0. 61 0.11 183. 93 -0.19 - 0.60 -4 E+08 013 41
C 0. 6l 0.11 168. 79 -0.18 - 0.60 - 4.E+08 012 41
A 0. 61 0.13 205. 57 -0.19 -0.67 -535E+08 014 41
Guiyang B 0. 61 0.11 176. 72 -0.18 - 0.8 - 4.60E+08 012 41
C 0. 6l 0.10 170. 95 -0.18 - 0.8 - 4.45E+08 012 41
(Note): T= 303K, co= 0.08 molm™3, pH=7
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Table 3 Comparion in surface charge properties between the 2 1 type electiolyte and the 1 1 type one
) % E, S
Type Location Electiolyte (V) (Cm™? (Jm='c™ 1 (m?g~!
Z1 - 016 -0.26 - 2.05E+ 08 26
Acidic Anhui 11 - 032 -0.27 - 2. 05E+ 08 26
21 - 018 -0.39 - 3. 14E+ 08 26
Yuman 11 - 037 -0.4 - 3. 15E+ 08 26
21 - 018 -0.55 - 4.41E+ 08 45
Neutral Chongqing L1 - 0.36 -0.55 - 4.41E+ 08 45
21 - 017 -0.37 - 2. 2E+ 08 45
Chorgging I - 035 ~0.37 ~ 2.9E+ 08 45
21 -019 -0.62 - 4. %E+ 08 41
Calcareous Chongging 11 -0.38 - 0.7 - 4. 95E+ 08 41
Z1 - 019 -0.67 - 5.335E+ 08 41
Guiyang 11 - 038 - 0.7 - 5.33E+ 08 41
Note: T'= 303 K, ¢y= 0.08 mol m~ 3, pH=7
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Fig. 4  Effect of temperature on surface charge density
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SURFACE CHARGE PROPERTIES OF ACIDIC, NEUTRAL
AND CALCAREOUS PURPLISH SOILS

Yang Xinglun Li Hang
(College o Resources and Emwironment, Southwest Agriculture University, Chongging 400716, China)

Abstract All the physical and chemical properties of soil are ascribed to surface charge of soil particles. Many process-
es taking place in the soil system are influenced by surface charge. Therefore, parameters of its electrochemical propeties, espe-
cially the surface potential and the surface charge density, are of the most importance. However, there is no reliable method
available in acaurately detemining these parameters until recently. Li Hang solved this issue in his study by deducing the rela
tionship between average potential and surface potential in the double layer. By using his method, surface charge properties of
acidic, neutral and calcareous purplish soils were studied in this paper. The total charge volume, surface potential, surface
charge density, electric field strength on surface and SSA (specific surface area) were determined. The effed of eledrolyte cor
ceniration, cation variety, temperaure and pH on the surface charge properties was also studied. The experimental results show
that: (1) in 2 1 type electrolyte system (Mg( NOs),), the surface potential is — 0. 16~ — 0.18 V, — 0.17~ — 0.19V and
—~0.18~ = 0.19V and the surface chage density is — 0.26~ — 0.44 C m 2% - 0.37~ - 0.59 Cm™ *and - 0. 58~
- 0.67 C m™? for acidic, neutral and calcareous purple soil samples, respedively; (2) the surface potential of the samples de-
creases with the eledrolyte concentration increasing, but the surface charge density, and the eledric field strength increase slow-
ly; (3) the surface potential in 2 1 type electrolyte system is about 50 percent as mudh as the one in 10 1 type (KNO3), howew
er, there is little difference found in the surface charge density, the electric field strength and SSA hetw een the two types of elee-
trolyte system; (4) the surface potential, surface chaige density and electric strength decrease with the temperature rising.

Key words Purple soil; Surface potential; Surface charge density



