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Evaluation on the Chloride lon Diffusion of Cement Matrix
Replaced with Ground Calcium Carbonate
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ABSTRACT

Generally, concrete is one of the most widely used construction materials, because of its good
durability to cost ratic. However, when subjected to severe environments its durability can
significantly decline due to various harmful conditions. In this article, we would like to investigate
a chloride ion diffusion of cement matrix with inert filler, which ground calcium carbonate(GCC).
For the experimental results of the chioride ion diffusion, as the addition of GCC makes
decreasing the permeability by micro-filler effect, the matrix of 5-15% ratio of replacement are
superior to the GCCO mortar matrix with respect to durability of cement matrix in this scope.
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SiO Al2O3 Fe203 CaO MgO SO3 lg.loss Specific gravity |Specific surface area (cmz/g)
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Items Total passed charge . Diffusion coefficient
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Types 28 days 91 days 28 days 91 days 28 days 91 days
GCCO 3,985 2,709 17.0 14.7 1.69 1.42
GCCH 4,092 3,020 16.8 15.2 1.66 1.47
GCC10 3.987 2,958 15.5 14.6 1.51 1.41
GCC15 3.790 2.880 14.5 13.6 1.39 1,23

5000 120

L | —E— 28 days
g + 91 days
E 55 110
E £
) £
B £
] g
3 £
£ £
5- F ——e— 28 days 2
g 1000 | —@— 91days g
=
old 1 N ! 8oLl ! 1 i
5 10 15 0 5 10 15
GCC Replacement ratio (%) GCC Replacement ratio (%)
a8 1. 22E2 ZEtMe S&nrste O 2 22El2 FEA e H4o0|23F Zoly|

FTAENLEL & FEAESHAGE HoldA AWESY FIAYZEN WS doFx g

wEbA] A 2899 &7 AHFNME FHE A micro-filler effect)d] 93l FAeAAES EFE

20060 = & stadiy =23(18WU1E) 555



meEEs gaole AFATYC) ta FHHULY, AF 9L E 28U AesE FoldA F
294UEE TTE BEnEe 2L AUE 2o AT Asd Groe FFATAG o o
ol 7hee UEhlsith ASTM C 12029 $53Ae Tl 2AE 2ol AFAY #7712
Sste BREY e AYAL AR BAYC] F BHAF ] 2,000~4,000(Coulombs) 3 # ol
EA(2Y 19 $FFB)se] Gaoles AFALHo BF AFHLS ¢ 4 AT

2.0 120

+ —O— 28days | —— 28days
—@— 91days —@— 91days

110 —

1.8

161

1.4

Diffusion coefficient (x10""'m?/sec)
Diffusion coefficient ratio (%)
8 3

1.2 -

1

Lold L ! ] s0 ! L I
0 10 15 0 5 10 15
GCC Replacement ratio (%) GCC Replacement ratio (%)

a8 3 22EE ZatA el B 08 4. R2ElE ZEtH 2| A S|

oMelE FAVALEE £V 2g= A A 28 R 9199 daole HFHE V&
B2E2(GCCO A WHELE etd o] 23 20/t FAYALFY E4 &) F71EFE 3
3 A% =319 ]E’——J‘E}_Qi At} Ao 2IF Hol7t Foj=E A % T Atk

=Y AF 28 R 0199 g0l AT °]E ojgsted A FHAFE UEhd o] 29 39
o, Zt Aol X GCCOS| AT g HELE Uetd Rol I¥ 4015} ol& 1¥lA %‘-%—l%
AEEs EFEA ¥ AYAS zw?sh*—% AP FAQlol TEELLFY] EF&ol FTIESF
Zardtd E4E 15%9] A9 A 289 2 91deA 4 18% H 13%9] EAS HArEFAE UrE}
At o) ol f e FAWNVEY $A T H(micro-filler effect)e] Jdta] FAVALEL EFT A
gAY TIFEI FERILEE QA @2 APAEG R AL geoz @

:: Nlo

=2 L

{m

rhu

>

ZAYESR EA2 EL37] Hdtd EUES 2y AXF RE2ElE2 HIH
3 S /o A, F A ssko] 2,000~4,000(Coulombs) B EA8td 4
ol d2de & 5 Asdth ‘
2437 g8l FAHNLES EFYT B

A #E Rol vigt] thh Fadte] Faold FFAZHCl oa

ofN
1}1‘% o ]
()
2
s
b

o o

o L
o 1o

4 ro
2
S

[o

JJlm
— %

22 AgAY gdaole &
3k

©

N

Wl

ofi

Lol
)
22
)
o
£ FL

22
nl:i

i - | ore
lo ofy

h)

ox %

L3
f
T
Ruf
3
o o

#Atel 2
AEnER ANV AT MNEANR(FARNE: 4 Y 71€C02-02)8) LS o} 3

556 A=EA



