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Relationship between Structural Build-up and
Interparticle Forces of Cement-Ground Limestone Pastes

XIAO Jia', HAN Kaidong', ZUO Shenghao', ZHANG Zedi', TIAN Chengyu®
(1.School of Civil Engineering, Central South University, Changsha 410075, China;
2.China Hydropower Engineering Bureau 8 Co., Ltd., Changsha 410004, China)

Abstract: The static yield stress was used to characterize the structural build-up rate, and the relationship

between interparticle forces and structural build-up was investigated. The results show that the initial

structural build-up rate of cement decreases when the ground limestone is added, which decreases with the

increase of total surface area of ground limestone and increases with the decrease of particle spacing. The

smaller the total surface area is and the larger the Zeta potential of particles is, the greater the electrostatic

force is. The Van Der Waals force, acid-base force and EDLVO force decrease with increasing total surface

area of ground limestone. The total EDLVO force and maximum interparticle force have a good positive

correlation with the initial structural build-up rate of cement-ground limeston pastes.
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Table 1 Mix proportions of cement-ground limestone pastes g

Sample C L W

Co 200 0 90
CLT 15 170 30 90
CL] 30 140 60 90
CLI 10 180 20 90
CLII 20 160 40 90
CLII 30 140 60 90
CLII10 180 20 90
CLII15 170 30 90
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Table 2 Contact angle, surface tension and Zeta potential of cement and ground limestone particles

6/ ("

Material 7*V/(m] e m™*) y"/(m] e m™") y~/(m] « m™*) Ze.na,
Formamide Glycol Deionized water potential/mV

C 35. 86 26.18 50. 76 40. 18 1.53 27.01 8.07

LT 53.92 38.51 70. 20 25. 34 1.23 25.12 21.49

Ll 54.50 34. 84 67.60 26.03 1. 24 25.28 23. 14

LI 54.45 36.43 65.52 25. 64 1. 22 25.65 25.71
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Table 3 Ionic concentration, pH value in liquid phase and parameter calculation results of cement-limestone ground paste

¢/(mmol » L™")

pH

Sample X100 /m Sy /m? d/pm
Ca®* K* Na* SO~ OH value

Co 13. 624 125. 812 17.539 43. 455 79. 577 12. 90 4.568 0 1.189
CLI 15 18.783 93. 846 27. 494 47. 986 43.597 12.73 1.615 12. 33 1. 162
CLT 30 27.533 92. 558 27. 041 19.542 13. 657 12.74 1.422 24. 66 1. 137
CLIT 10 16. 759 136. 266 19.108 45.792 67. 769 12.83 4. 460 12.17 1.116
CLII 20 14. 376 101. 829 14. 222 34. 208 79. 012 12. 90 4,917 24.33 1.051
CLII 30 15.718 99. 020 14. 572 33. 244 64. 762 12. 81 5.016 36. 50 0.993
CLIT 10 19. 662 140. 211 19. 437 54.593 75. 809 12. 88 4.205 24. 28 0.972
CLIN 15 20. 065 117. 498 16. 675 18. 696 107. 335 13. 03 4. 269 36. 42 0. 902
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Fig. 1 Static yield stress growth curves of cement-ground limestone pastes with rest time
R4 Perrot HEAHER
Table 4 Fitting results of Perrot model
Sample Fitting equation A/ (Pa s min™") t./min
Co 7=20. 509 0+43. 460 exp(z/74. 863)—1] 0.512 86. 863
CLT15 r=19. 931 7+ 15. 889 exp(z/54. 372)—1]] 0.292 54. 372
CLT 30 t=13.447 3-+8. 508 exp(t/45.430)—1] 0.197 45. 430
CLII 10 r=29. 787 2-+23. 510 exp(#/55. 988)—1] 0.420 73.150
CLII 20 r=21.778 6+10. 305 exp(z/40. 981)—1]] 0. 252 46. 676
CLII 30 r=28.400 3+ 7. 897 exp(r/41.085)—1] 0.192 36. 961
CLII 10 t=27.4315+14. 316 exp(¢/42.763)—1] 0. 334 48.938
CLII15 7=28.413 0+10. 631 exp(z/39. 863)—1]] 0.267 45.991
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Fig. 2 Rate of structural build-up growth curves of cement-ground limestone pastes with rest time
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Fig. 3 Variation of interaction {orce with separation distance in cement-ground limestone pastes
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