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ABSTRACT

Ton diffusion through hardened cement pasles effects durability and by mixing fly ash and slag reduced
penetration of ions increasing resistance against harmful ions {C1°, Mg®™). Jon diffusion coefficient of fly ash
and slag hlended cement was relatively low as 107 times that of ordinary portland cement. It represented
lower penelration of jons through cement pastes. These changes in pore structure of blended cement pastes
were due to production of hydrates by Pozzolamc reaction. Pere structure changes (pore blocking) result
from CSH produced in capillary pore, reducing macro pores, increasing micro pores and thus lenglhening dif -
fusion path of ions. As chloride coexisted with ng ion, diffusion coefficient of chloride ion through har-
dened cemenl pasies increased.
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Fig. 1. Ion diffusion cell.
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Table 1. The Chermcal, Physical Properties of Raw Materals

510, AlO, Cal) Fe 0, MgQ S04 K0 Blaine Density
Cement. 21.48 5.29 63.31 3.03 2.8 2.45 - 3200 316
Slag 334 16.6 427 0.3 4.6 0.23 1.6 3800 2.8
Flyash 28.8 225 6.1 5.6 1.7 - 0.93 3900 23
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Fig. 2. Na, Cl 1on concentration passed through vari-
Ous cement pastes.
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Table 2. Pore Analysis of OPC, Fly ash (50%), Slag (50%), Fly ash+Slag (50%) Cement Paste after 91 Days

OPC Slag (50%) Fly ash (50%) |Fly ash+Slag (50%)
Total Pore Area (m¥g) 14.012 31.115 39.665 20.849
Average Pore Dia. (um) 0.0366 0.0117 0.0118 0.0115
Bulk Density {(g/ml) 1.8109 17227 14515 1.5658
Porosity (%} 23.22 15.73 a1.33 27.72
Porosity after ion diffusion (%) 24.69 18.75 29.62 -
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Fig. 4. XRD patterns of (a) OPC, (b) Slag (50%), (c)
Fly ash (50%) and (d) Flvash+Slag (50%) ce-
ment after ion diffusion using NaCl solution.

Table 3. The Effective Diffusivity of Ions in Various
Cement Paste

(%1079 cm¥/sec) NaCl KC1 MgCl,
Deoven | 88.65 69.3 | 662102
OPC
Dayon 147.6 1275 281
DCatmn 2-636 - -
Slag-Cement
DA—'nDn 0.131 - -
Flyash—- DCLtmn 125 - -
Cement Dy 70331078 - -
Flyash-Slag- Dcaton 1.797 1.43 | 3.7x102
Cement |, l552%x10-4 327 | 327
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