Sulfate Attack Resistance of Cement Mortar
containing Ground Calcium Carbonate
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ABSTRACT
This paper describes a study undertaken to determine the effect of ground calcium carbonate(GCC)
cement mortar with respect to sulfate attack. It were investigated visual appearance and expansion
of cement mortars with GCC immersed in artificial solution of 5% sodiurn sulfate during 510days.
According to increasing replacement of GCC, the expansion ratio was comparatively superior to
GCCO mortar specimen. The test results indicated that cement mortars with GCC was benefit the
resistance of sulfate attack due to micro filler effect.

x
f

T

>
[m

A

Er AAAR &Y A4S v 71 & 8iF S AAS T don, AxHeln
T B ol WAl 4% ARE oA Aok 2y g 2 LHAY, A
P Sl diEEE oodF R OFNE ESERAE S E23YE FEE AHEE B
oste] TAE TREY HEe] A MIgdn maH1 Uth

A Zde ngdz #73d g EF2AZ 59 AFFH FHol AFHEA AGFAE]
58 dEARZ 45 Pgde] dRzR HITHD U ol 2L NEE oA A
2o APLFgozA ZAYUEY B, WFAH L AARAE 7H3e 2EFY =2
7] Y& A7t gdE AP T QT

Aol wtet MFAujERS 4 B3 FASNES £ E EATESL EIAMER &
P dEe AT FoA B dFAME FABLEEY EYES 28std 44 Az Ald
o a4 A4 A diste] v n @Y

>
T

&N
(% of o ol
v
:40 JR O(.; rEJ.
o o
2 o i

r‘ -
—lg-:
ol
2 o

ST e

2
Mo
ob m oo o

Mo O
[

i

o

o
[

—r

R i
X,
e G N N, g

lm%h‘)
Hy
v —
R

* 339, YTAN7¢ATL HIATY
w439, BYUSE AYFRATL HAATY
e 484, FAYSE EREATNY B
wooe A8, AR ARA LT 55

200609 % & sh&edtEs] =E3(1891E) 217



2. H4EMR

2.1 A EAE
(1) AHME : 12 BEIEYASANES AlRsgoy, 48 2 283 A42S F 1o ey
(2) FAFBAIE (08 GCC) : AL FES FFAA F4ste 2 24AY RANE AE3819
o RE AxT AL ALEoY B JELS & 29 UrEM‘}iC}
(3) ZFA - vulF 260, F5E 080% ¥ ZXHE 2 7o

=]

0& Z¢A F Oﬂ st 1.8% A-&3)

Chemical composition (26) Physical properties
Specific surf
SiO: | ALOs | FeOs | CaO | MgO | SOs | Igloss | Specific gravity | o “(: ° A\;)Ce area
ik
20.2 5.8 3.0 I 63.3 34 2.1 1.2 3.15 328
2 SFerMge 228 54
Solid content Whiteness Viscosity 1 Specif; .
ific
(%) (%) (B-type, 60rpm, cps) P pectlic gravity
=7 > 94 < 200 1005 274
22 28944
() N8 B % 5% FaAu ’
EF 898 Azxstq AgIge h
W, FAIEFEAL FEANE . :
@) gate o) 4Fsi gdg @ .

A8k o

2) J&zA 0 g &
3 FEgAZE Y A
g29 9#%rtE Al-Am
of AAT FIF HTA
st 19 1% Zo] B
A e &AL mE 0-VEFLEAM & oA 5Fe2 Yo FEIFILH

(3) R2E2e) LG : 25x25x285mme] AoldsE
2757t 298 AN £3FNE F, FHLE A
KS F 24249] theldAlelx ol elsted Zgstel 4 (1)

fu
_Jé

218 4+4



l._
PAE (%) = —

A71A, L AR 22 Fo], [, - AP REgt2 ZHo]

23 Z2Eel2 9 wig
ZARNZF EQgd ©E AYE REEl29 FA4EIY HIAHAE HAE] Qs E-FEHA

3 dEZn ¥ nF

31 R2Et29 BAEA
ZAE FxE FAEENY =EHAY FAEE THE EGolY A R
g g ZAaYEE FAdINd g3 dztgh FAE A4 ¥4l FTAYEE
o AFE FAo|23 AME 5237 WEoer FAYE 2 FIAT WEYFEC] B
HHEoR gt AYEY HTE AAIIY 4T B 2L R 23 THE /L@
FAUEF &40 FAY FAVNZEE EF &
2et29 APE FFEAE Yed HAo] 29 29] 06

i
o

X =
™ %
s e 3
[l

T e 2
ok o
g o

£

. o] O & F %ol FAGAALE FY
go wat BPFo] ttEA vehton, Fdutye 0sr
2 AAANB] F7tgel ot BFFE ZA JE < 04l
$E A 5 AT =
=9, FABALEY Qe @A mE W 2 ;)
ol FAAH o 019 o|FRY BHo] FASA 3 |
dolre & & YAtk 53, EYLel 5%AAY & 02f —e— GCOo
GCCO, GCC5 =2et2e] 7% IAAH 210904 o
Tuthill(1966) 2 Cohen and Mather(1991)7} Astgt 01y —— GCCIS
NWE Z3AY A BEFY 04%E Z2HsE D 2 = ol
0510% H 0543%9] & Z+zF vdehlien, o1 o 0 100 200 300 400 500 600
;?__9] Xﬂ%‘oﬂl‘]—t— E_E—_E}-_a_ﬁl 34,53‘} 33%_9_1 ?l?."]’ Exposureperiod,days
o FAAT R o] FHe] ErMEsIATh a8 2 gMUEESY XS paElzo WEE
@8 GCCI0 mEe29 ¢ AAAH 2704
A AHE B3A9 @A BALS 273 9dE GCCI5 2829 A$ AAAY 210894 E 01%

el He WHRE GEAmEA Aol tE Ayl way §
BHe Bl g% FRAHT Ashe] Fiolgo] B WY
gugo

FeA dehgn. ol FawA
2 AR H9R soz

32 @y r}
BIAUEFC] AHE AAY eAste] #A
el

F8 9<d¢e Etringited] 9% @35
gypsum®] 2] gt F3td ol |

I dHA Yok AHE ZEA EHoRREH WRE o] 2o

e K,
4 fo

20069 E B sha®3d =8 (18U1E) 219



ol met EHY FHo|2E REo] IAAH L3 AlFsty olgt 22 EXA VLTS (Topo-
chemical reaction)o] 9]8td A|WE AFA S JeA3rt doivd FaYEY FEAs 4 2 A
Hyisglo] o g WAFo] LG ZTIAEY FAEL A EoAE-UG

e AAE ve FARNLE Y EEREY ASANE ANLFPeR 13 Y59 F
Azhg ol Aol 4FFe REEEE Y &9 510 A AAG TAAY €3
HEtd o] 29 3a)~(delth o] IYANA AHE R2et29] FAFHN g% HF 13}
Sgozx HFA BFY e, FEAANEE EJQEC) FHEl = HeAE %
2% AFE e S ¢ + UdT GCC15 RE2E 229 J5 A} M FA L}E}‘d'
GCCO, GCC5 ¥ GCCI10 B2 2x 22X 9 713 xte B2 vnz gL n2ez7} %":}’6}
AEAs 4 #F2E £ UAdT olF 29 19 vEd Fidd d5As T84 9gsld ==
FAA Ede &ANEE SFo2 Yriete HE EU8EZ A2V, V, IV 2 I 589 A5As
ZHE YEEE & F AT

“‘r-o,ao{
ox S omX
Y ot (g

r‘E

ey

O

(a) GCCO (b) GCC5 (c) GCC10 (d) GCC15

33 3 gULHEESA0 EHXIE AUE 2=Elzo] ZEtateE

ZAVNTHY EYLS s AZE AWUE R2e2e RGP Y@
) dAstel AA ABIAE YAT A%, BARURES TUE) 2L A
gastdrh olsh 2ol FABNLE & U AEUA WA A= 3

AHTLER BEAY7 AT ALALEANE: 048471$002-02)8) A Qe Wol +7

]

Ul

Ho
el

[

1. Al-Amoudi O. S. B, et. al.(1994), Influence of Chloride Ions on Sulfate Dgperioration in Plain
and Blended Cements, Magazine of Concrete Research, 46(167), pp.113-123. -

2. Tuthill, L. H.,(1966), ASTM Standard Testing Publications, 169-A, pp.275.

3. Cohen, M. D. and Mather, B.,(1991), Suifate Attack on Concrete Research Needs, ACI Materials
Journal, 88, pp.62-69.

220 44



