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The Diffusion Property of Chloride Ion into Concrete by Electrically Accelerated Method
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Abstract

Recently, as many big marine concrete structures increase, it 1S necessary that chloride ion diffusion coefficient of
concrete shall be evaluated but it will take a long time to evaluate chloride ion diffusion coefficient of concrete. Accordingly,
many test methods are suggested to evaluate chloride ion diffusion coefficient in a short period time by the promotion in
electro chemical ways but the systematic study for this is insufficient. Therefore, this study evaluates chloride ion
penetration and diffusion features by three representative electric promotion tests targeting for three different cements
whose ingredients are different and analyzes the correlationship between them. As a result, diffusion features of chloride
ion varied according to the cement ingredients and three ingredients cement in which blast furnace slag powder and fly
ash are mixed in constant ratio, which shows the most excellent cement diffusion properties. For diffusion properties of
chloride ion, the correlationship between test methods are good.
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Table 1 Chemical and physical properties of cement

Table 2 Mixing design of concrete

WiC Unit' Admixture
Specimen (kg/m®) (%)
W C S G WR AE

OPC 45.0 170 378 800 978 0.50 | 0.15

BSC 45.0 170 378 794 968 0.50 | 0.30

TBC 45.0 170 378 783 954 0.50 | 045

Classification OoPC BSC TBC

SiOy 20.13 26.31 31.48

AlOs 5.17 9.22 11.36

Chemical Fex03 2.98 1.72 2.32

components Ca0 61.65 52.85 4481

%) MgO 3.97 490 435

S0y 2.15 2.62 2.15

g.loss 2.33 1.17 1.58

Density (g/cm’) 3.15 3.03 2.86

Finess (cm’/g) 3,250 3,980 3,950

Initial (min) 260 300 340

Setting time

Final (h:m) 6:40 8:10 9:20

Comprsssive 3 days 25.1 23.4 16.3

strength 7 days 40.3 375 29.1

(MPa) 28 days 55.2 58.6 56.9
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olw] AREE AHES] 3}etxd W EE|5A42 Table 1

7 ek

2.1.2 E3HA

A= FAUES =4e s FAIs] St
o] E3hAl= 2lad AENEE FAROE S Al
¥ (Water Reducing Agent, ©Jst WR) % &7}
Al©lst AE)E 7+ 2+ ARG8Tk

2.1.3 =4

AEAE BAUET} 2.55g/cm’, 2HE0] 2.819] &
S ARgERglon FoEAl= FAYU T} 2.70g/cm’,
%2 F0] 6.959 25mm A4S AHE-sITh

2.2 N M

B AellA] Az 232 EQ] i3k Table 29 1
Bl 22 E A A= AHMES] EAo| nE 23
YE A5S vwsh] fste] Y uig 210 A&s
ATk TS 4.5+1.5%, £HEE 180+ 25mmE =
BE s on AAr|FAEE 30MPagE A48k
H BSCE 12 L1 njido] 50% x|gkEo] 9o,
TBCY A%+ 17 &d v)RY 40%9 Zgo|ojA]
20%7}F XgEo] = 2], AWE FiHel wel A

& F7)Eko] dEiA| B B oo M =AEA| AFEERS W
slsto] o5 23S AlAE AFAll= 20F 2T =%
oA 28¢ @ 91 F<F FFFATIAIT

2.3.1 S uFEAIEY

A3HEo] L ghatel ¥
2711 A7 e ost a2 EY &
3 AlEE ol oJsto] AAIE, Fig. 13} o] FAakal
o] =ell= 0.3M9] NaOHE-9, S=roll= 3%2] NaCl$-
M-S ARGt Ale] ofche]] 60V At 621X &
ok 715t} o]uff A|FAe] T2 AFS SHsl] F &
A3 (Coulomb) S 2FE  G3tEol29 HFA A
(FH) & /R R7|AERE 93 Za8EQ] o
Aol HAFAGAY A, 2002).

2.3.2 9¥ BEXa3] Aok

QO] 74 ARELS B oA Aekslal Q= JSCE-
G571-2003 (7]l <3t A EUS] As}Eol
o FaEHAI Al o] tlxA o], Fig. 29} o]
A AERA S ARESka, AsdgAoEZH S
0.5M2] NaCl &% <F=ell= 0.3M2] NaOH &8 A}
g3bH, 7P 15Ve AFHete|th SRS 1
d EE 2Y FVIE ST S5AA 9 dslEel2
sEHsioty, gAY AstEel] FESTHE
o] AAF 7R A o] TEdt Aow 7hEsha,
ojuf A 3]0 ZHE Pojxl 7]&7|E o] &5t
sHzEo]29] Fluxs (D)ol & 2hgst 4= glom, 4
@)l Qs dAstEole] FAATE Hrre & Qv
(Sugiyama, T., 1997; JSCE—G571—-2003).

vV AC,
== 1
J " (D
J,RTL

Pa=  rC (AE- AR &)

o714, Ju + G3HE01 L ZY A (mol/em’®s), ViS4

o] £A(L), 4 : AW T (cm?), Cy @ &340 o
350l FE(mol/L), ¢ : AlZH(s), R : 74P (J/mol -

TaexCEE( R A4 ABEeo0. 5 139



Fig. 3 View of NT Build 492 test
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Fig. 4 Results of compressive strength
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Fig. 5 Results of permeability of chloride ion by KS F 2711 test

Table 3 Classification by ASTM C 1202

Total coulombs Penetration resistance
> 4000 High
2000 ~ 4000 Midium
1000 ~ 2000 Low
100 ~ 1000 Very low
< 100 Negligible
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Fig. 8 Results of correlation according to the each method
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