
CHEMISTRY OF SOIL SOLUTIONS 

Edited by 

A D E L M . E L P R I N C E 
Helwan University 
Alexandria, Egypt 

A Hutchinson Ross Publication 

] VAN NOSTRAND REINHOLD COMPANY 
New York 



CONTENTS 
Series Editor's Foreword xi 
Preface xv 
Contents by Author xvii 

Introduction 1 

PART I: S T R U C T U R E O F A D S O R B E D WATER 

Editor's Comments on Papers 1, 2, and 3 10 

1 LOW, P. P.: Nature and Properties of Water in Montmorillonite-Water 
Systems 16 

So(7 Sci. Soc. Am. lour. 43:651-658 (1979) 

2 C E B U L A , D. J., R. K. T H O M A S , and J. W. W H I T E : Diffusion of Water in 
Li-Montmorillonite Studied by Quasielastic Neutron 
Scattering 24 

Clays and Clay Minerals 29:241-247 (1981) 

3 S P O S I T O , C , and R. PROST: Structure of Water Adsorbed on 
Smectites 31 

Chem. Rev. 82:554-573 (1982) 

PART 11: A D S O R P T I O N O N I N O R G A N I C S 

EdHor's Comments on Papers 4 through 7 52 

4 H O G F E L D T , E . : On Ion Exchange Equilibria II. Activities of the 
Components in Ion Exchangers 61 

Arfc/v for Kem; 5:147-171 (1952) 

5 G A I N E S , G . E., and H. C . T H O M A S : Adsorption Studies on Clay 
Minerals. II. A Formulation of the Thermodynamics of 
Exchange Adsorption 86 

lour. Chem. Phys. 21:714-718(1953) 

6 ELPRINCE , A . M., and K. L. B A B C O C K : Prediction of Ion-Exchange 
Equilibria in Aqueous Systems with More than Two 
Counter-Ions 91 

5o/7Sc/. 120:332-338(1975) 

7 ELPRINCE , A . M., A . p. VANSELOW, and G . S P O S I T O : Heterovalent, 
Ternary Cation Exchange Equilibria: NHJ-Ba^^-La^^ 
Exchange on Montmorillonite 98 

So/7 5c;. Soc. Am. lour. 44:964-969 (1980) 



Contents 

8 BECKETT, p. H. T: Studies on Soil Potassium II . The ' Immediate 'Q// 
Relations of Labile Potassium in the Soil 

lour. Soil Sc/. 15:9-23(1964) 

Editor's Comments on Papers 9,10, and 11 

9 SCHOFIELD, R. K.: Calculation of Surface Areas from Measurements 
of Negative Adsorption 

Nature 160:408-410 (1947) 

10 ERIKSSON, E.: Cation-Exchange Equilibria on Clay Minerals 
So/7 Sci. 74:111-113(1952) 

11 VAN RAIJ, B., and M. PEECH: Electrochemical Properties of Some 
Oxisols and Alfisols of the Tropics 

So/7 Sci. Soc. Am. Proc. 36:587-593 (1972) 

12 BOWDEN, |. W., M. D. A. BOLLAND, A. M. POSNER, and J. P. QUIRK: 
Generalized Model for Anion and Cation Adsorption at 
Oxide Surfaces 

Nature Phys. Sci. 245:81-83 (1972) 

Editor's Comments on Papers 13,14, and 15 

13 ELGABALY, M. M., and H. JENNY: Cation and Anion Interchange with 
Zinc Montmorillonite Clays 

your Phys. Chem. 47:399-408 (1943) 

14 CLEMENTZ, D. M., T. J. PINNAVAIA, and M. M. MORTLAND: Stereo 
chemistry of Hydrated Copper( l l ) Ions on the Interlamellar 
Surfaces of Layer Silicates. An Electron Spin Resonance 
Study 

lour. Phys. Chem. 77:196-200(1973) 

15 PARFITT, R. L., and J. D. RUSSELL: Adsorption on Hydrous Oxides. IV. 
Mechanisms of Adsorption of Various Ions on Geothite 

lour. Soil Sci. 28:297-305 (1977) 

Editor's Comments on Papers 16,17, and 18 

104 

119 

135 

138 

142 

149 

152 

162 

172 

177 

186 

16 KEAY, J., and A. WILD: The Kinetics of Cation Exchange in Vermiculite 194 
So/7 Sci. 92:54-60(1961) 

17 EECKMAN, J. p., and H. LAUDELOUT: Chemical Stability of Hydrogen-
Montmorillonite Suspensions 201 

Kolloid-Zeitschr. 178:99-107 (1961) 

18 ZASOSKI, R.J.,andR.G. BURAU: A Technique for Studying the Kinetics 
of Adsorption in Suspensions 

Soil Sci. Soc. Am. lour. 42:372-374 (1978) 

PART I I I : S O L U B I L I T Y A N D R E D O X E Q U I L I B R I A 

Editor's Comments on Papers 19 through 22 

19 LINDSAY, W. L., and E. C. MORENO: Phosphate Phase Equilibria in Soils 
So/7Sc/. Soc. Am. Proc. 24:177-182 (1960) 

20 KITTRICK, J. A.: Soil Minerals on the Al203-Si02-H20 System and a 
Theory of their Formation 

Clays and Clay Minerals 17:157-166 (1969) 

210 

214 

233 

239 

V/// 

21 NAKAYAMA, S. F.: Calcium Complexing and the Enhanced Solubility 
of Gypsum in Concentrated Sodium-Salt Solutions 

So/7 So/. Soc. Am. Proc. 37:881-883 (1971) 

22 PONNAMPERUMA, F. N., E. M. TIANCO, and T. LOY: Equilibria in 
Flooded Soils. I. The Iron Hydroxide Systems 

So/7 Sci. 103:374-382 (1967) 

PART IV: M O D E L I N G THE SOIL S O L U T I O N 

Editor's Comments on Papers 23 through 27 

23 NIELSEN, D. R., and J. W. BIGGAR: Miscible Displacement: I I I . 
Theoretical Considerations 

Soil Sci. Soc. Am. Proc. 26:216-221 (1962) 

24 TRAVIS, C. C , and E. L. ETNIER: A Survey of Sorption Relationships for 
Reactive Solutes in Soil 

your. Environmental Quality 10:8-17 (1981) 

25 DONER, H. E.: Chloride as a Factor in Mobilities of Ni ( l l ) , Cu( l l ) , Cd( l l ) 
in Soil 

Soil Sci. Soc. Am. lour. 42:882-885 (1978) 

26 WARRICK,A.W.,J.W. BIGGAR, and D.R.NIELSEN: Simultaneous Solute 
and Water Transfer for an Unsaturated Soil 

Wafer Resources Research 7:1216-1225 (1971) 

27 BIGGAR, J. W, and D. R. NIELSEN: Spatial Variability of the Leaching 
Characteristics of a Field Soil 

Water Resources Research 12:78-84 (1976) 

I dilor's Comments on Papers 28, 29, and 30 

28 OSTER, J. D., and B. L. MCNEAL: Computation of Soil Soluton 
Composition Variation with Water Content for Desaturated 
Soils 

So/7Sc/. Soc. Am. Proc. 35:436-442 (1971) 

29 MATTIGOD, S. V., and G. SPOSITO: Chemical Modeling of Trace Metal 
Equilibria in Contaminated Soil Solutions Using the 
Computer Program GEOCHEM 

Chemical Modeling in Aqueous Systems, E. A. Henne, ed., American 
Chemical Society Symposium Series No. 93, American Chemical Society, 

Washington, D.C., 1979, pp. 837-856 

30 TANJI, K. K., L. D. DONEEN, G. V. FERY, and R. S. AYERS: Computer 
Simulation Analysis on Reclamation of Salt-Affected Soils 
in San Joaquin Valley, California 

So/7Sc/. Soc. Am. Proc. 36:127-133 (1972) 

PART V : S A M P L I N G A N D M O N I T O R I N G T H E S O I L S O L U T I O N 

Editor's Comments on Papers 31, 32, and 33 

31 RHOADES, J. D.: Monitoring Soil Salinity: A Review of Methods 
Establishment of Water Quality Monitoring Programs, L. G. Everett and 

K. D. Schmidt, eds., American Water Resources Association, 
Minneapolis, 1978, pp. 150-165 

/X 



Contents 

32A BOLT, G . H. : The Pressure Filtrate of Colloidal Suspensions 
I. Theoretical Considerations 

Kolloid-Zeitschr. 175:33-39 (1961) 

32B B 0 L T , G . H . : The Pressure Filtrate of Colloidal Suspensions 
II. Experimental Data on Homoionic Clays 

Kolloid-Zeitschr. 175:144-150 (1961) 

33 M U B A R A K , A.,andR. A . O L S E N : Immiscible Displacment of the Soil 
Solution by Centrifugation 

Soil Sci. Soc. Am. lour. 40:329-331 (1976) 

Author Citation Index 
Subject Index 

About the Editor 


