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Influence of SO42~ Tons Concentration on Sulfate Resistance of Cement Mortars

O|SEH*
Lee, Seung Tae

Abstract

This paper was conducted to evaluate the durability of cement mortars exposed to varying concentrations of sodium sulfate
for up to 540 days. Three types of cement mortars, namely OPC, SRC and SGC, were exposed to four sodium sulfate solu-
tions with concentrations of 4225, 8450, 16900 and 33800 ppm of SO,~~ ions at ambient temperature. The sulfate deterioration
was evauated by measuring compressive strength and linear expansion of mortar specimens. Experimental results indicated
that the maximum deterioration was noted in OPC mortar specimens in highly concentrated sulfate solution. In particular, the
CsA content in cements plays a critical role in resisting expansion due to sodium sulfate attack. Additionally, the beneficial
effect of GGBS was clearly observed showing a superior resistance against sodium sulfate attack, because of its lower per-
meability. Another important observation was that the parameters for the evaluation of deterioration degree are greeatly depen-
dent on the products formed by sulfate attack.

Keywords : sulfate resistance, mortar, concentration of SO,> ions, CsA content, permeability
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Chemica composition, %

OPC SRC GGBS
SO, 19.9 23.7 36.7
Al;03 5.0 3.0 10.02
FeO3 24 40 0.53
Cao 63.8 64.5 38.6
MgO 25 30 10.51
SO3 3.0 20 359
L.Ol 23 0.8 -
Physical properties
Specific surface area, mkg | 410 393 430
Passing 45 um Mesh, % 90.7 95.3 -
Initial setting time, min. 128 200 -
I 2. ZEUCAHIES| 27 ZMES (%)
CsS C,S CA C/AF
OPC 62.5 10.1 9.3 72
SRC 50.9 29.7 11 12.2
E 3. Aggelel 5=
Symbols INS | 2NS | 4NS | 8NS*
Concentration, ppm of SO4.%| 4,225 | 8,450 | 16,900 | 33,800

*Reference concentration in accordance with ASTM C1012
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91% o]FHE] SIEFATI} s Al AN
5400 A1EEd e OPC REElEd dS5HEE 7
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Mortar mix 7 d. 28 d. 91 d.
OPC 37.2 420 50.6
SGC 27.2 414 57.8
SRC 324 43.1 52.8
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m & r

1 AR ket thA] A, SRHAFIAS vk A
E 73kA|9] WA Aak(through-solution)& kel 2J3F o)
E=JAJo]E (ettringite : 3Ca0AI,033CaS0,432H,0)2] A3 wl)
ojEH o], SGC BZEFZE GGBSY A& <lsle] &
ZelE 2FFFI} X o};] o] S0, o]Le] HA=7} 9
AR Bo g Qlate] Aoz Y 4] Aol AU
oh ey, ke ost Autthe dEFA|ES]
AAJER wk olg} 231 (gypsum : CaSO,2H,0) B Zxrxlo]
E (thaumasite : CaSiOzCaC05;CaS0,15H,0)2] A Adx =3t
Aog HAsY] whitol] W= vk tE2A AssHA ©
CH(Irassar 5, 2002; Lee 5, 2006).

T, R2elze) £549 Az o AeAsiele]
WAE YUEhd Zo] ¥ 150tk REEE29Y B
ASTM C1202¢] Algwdiiel E38lo] A= Arlskaler,
ik 8o A A REEEd FeAstEe R v
WAtk o] IdellA & F Aol T4l 958 SGC
HEEEE S A2 ot *&Xio}ﬂ A Al
Uehd whd, $£440] & OPC R2El2e & A¥%Y
FS HolHEH, o] Bers %@%ﬂ%l*ﬁ‘ A
NEE 235 Jehiglen, o= Mangat & Khatib
(1995)8] AFAFNNE FARHA UERdTh gHA, AR
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37 16. OPC HO|AES| XRD £MZ3}: (A) INS AIHEN,
(B) 8NS AlEHE

o] B4 711 OPC ¥ SRC ReEl=e] 349 ¥
Aol 13 AP5ASKE Ao} vl =7 veRd e A
A Ao Aololln] 71215 Zlow HEH.

v 7]S$(ACI Building Code 318, U.S. Bureau of reda
mation Concrete Manud) 2 7y}t 715 (Canadian Standard
A231) Tl o5, I ES] %‘*&%ﬂﬁ*‘oﬂ °Jgk A5
3l e GRS EAlshs sk 2 wdo] 9l
thar Basa glom, B % Age] SO~ ol2e] F
Lol mE FAYE 7EEY] =EeuS sk ok &,
Lee 5(2005) 2 Santhanam *0‘(2002)—‘ w}%ﬂ%‘ 2E e
AHE ZFeiAle] 8ta g5 2 ZATERE SO ol F
Tol we} Z2genka Busiar itk Zﬂib}. ArAkEel ¢
slo] A2 ES] A AT SO~ ol s=

(¢}

Rt AE e sUiE



WAE ] Y3 B o Bslal o] wEkdt
FeAst mi7E 2 RdA YL o FoiR|aL UA] ATt

FRBIAT], AR ARE ZsiAe] SRatazla] #gt
43 #ES estE W7PPHe ASTM C10129F o]
SO% °]£9] F%7} 33800 ppme] BMRIEF SHE 2
Ae] 8NSpll XAgE R2Ef2o] W S o] Fdgh Wy
o7 a4 ot 22, Akoz 5(1999)¢] AFAwte} 2
o] A-8% uejrlelel] we} akdFAel gt AHE 73t
A AsAst Hr e GebAA 9ot olHg @ 9
2HrEl7} PAlShe Sk w854 (sulfate bearing-products)©]
TH L A st At A=t A7) wiiol
oh dubdo g Aeo] A AHE AHA7F FE
F A4S wkS A9 A% $73(<1,000 ppm SO, )0l A
= JEHAIET} =8 WA EC|H, 5= 37 (>8000
ppm SO~ )elAE AEHACIE 8 vF ofg} Aae] A
T ARE AsA Y AeAsts FEA7IE 2RIl Ao
g A Jth(Biczok, 1967).

a9 580 ANE dE=AE 7S A7 2 1Y 9129
AP AvzRE TEWE AWEA TEEl=9] 3k
Ao oJst H5AEt ARE CAZ] HlEEe & 4 9l
Atk 53], 18 CA AME(9.3%)E ARE3H OPC 22
El2e A3 CA AHE(11%)°] SRC REZElZe s}
o % A AN W Fke] AASHAl A veRt
2y, AH8E AMES CAF] ZEElzo HFAHTE
Ak F HEYS IRl 22 o= Qlaly
SGC EEElZE TAWE (parent cement)’} 313HFe] CsA
25 712 OPCYAZFE GGBSY| 50% thAlol] we %7
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