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ABSTRACT

The setting time of alkali activated slag cement tends to be much faster than ordinary Portland cement, and its compressive strength
had been higher from the 1 day but became lower than that of the cement on the 28 days. According to the results of the surface
observation, weight loss, compressed strength, and erosion depth tests on the sulphuric acid solution. It has been drawn that alkali
activated slag cement has a higher sulphate resistance than ordinary Portland cement, and in particular, the alkali activated slag cement
added 5 wt% alumina cement has little deterioration on the sulphuric acid solution. The reason why the alkali activated slag cement
has higher sulphate resistance than other hardened cement pastes is that it has no Ca(OH) » reactive to sulphate ion, and there is little
CaSO,* 2H,0 production causing volume expansion, unlike other pastes. And it is supposed that Al(OH); hydrates with high sulphate
resistance, which is produced by adding the alumina cement increases the sulfate resistance.
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Table 1. Chemical and Physical Properties of Raw Material

Oxid ition (% Setting ti
Ttem xide composition (%) Init'el g H;.e I Blaing Specific
. ia ina .
1 cm avi
Type Si0, ALO; Fe;0; CaO  MgO SO,  TiO, (i) (hrmin) (g/em’)  gravity
Ordinary portland cement  21.10 5.13 330  65.51 2.73 - 3:40 6:40 3450 3.15
Blast furnace slag 336 145 075 433 14 0.77 40 2:20 5000 291
Alumina cement 5 40 17 38 - - 40 2:05 3150 3.25
Table 2. Mix Proportions of Specimen
Blast furnace slag  Alumina cement Ordinary portland Activator Binder/Sand
cement
Alkali activated slag 100 - - 55% 1:2
Alkali activated slag 95 5
with alumina cement )
Ordinary portland cement - - 100 - 1:2.45

T2 Y2 vEES FEAH LM wiE
2 Y £922 EUE EH35lo Blaine ¥ T WHF
5,000 cm¥go 2 AZIACH, Az 12 5 S
R Yri= 291 glem®)Ur). Gz B S
AMES] 271AEE B4E802 AMEHE ZPAHE A
£ B37(3Y A5 :25MPa) $l5te] LAR] &FuL) A
HEES 5wt g H718 Az WS vaRd ey
o w3 gz 2243 £ AMES A4S vl
7] 94§ 5% TEA= AMEE A g AS-EIR
B Ao A3 &9 B2 2838y AJAL
Table 1] BEA|BIRTE ¥Za] EAstA4 &4 AJFF9)
NaOH 4% &9 E/E 338 15wt% A7ksld Az
3kt

DR

22. AEHYY

Table 20 z+ AJHe] WFHE eyt SHAIZ-E KS
L 5102 ®]o]7k(Vicat) A=Al &3 Wy, REE}Z 9] 4=
KS L 5105 Aol &3] A 839 4=
1, 3, 7, 28¢ EAATE Ugad Al w=g
Al FH@EA/EA =172, €22 S48 &A3 A
0555 5wit% Firgdo) 7, 28, 56, 9197
T, FAWY Wl AHe) FPFAs), gEYE
g 245t BE WA= AWE A9
o Adeol 8250 YRR FRFE o
AAG & FFE S &

Wor=Z ARG @

H

H
ar e

)
>
N

g o 2 U o o)
)
e 1
4

L
i 1
N

[

o
™

i)

QL
2
B oo
s 2
o
W

ek

2

of

oSk

o

o2
ol
38
el
_1}_'4 nllﬂl H‘{ I'UIO
N
©, o
Ir o
> R
rE o
o
ol
ok
=
r

% HAddo) 50wt% H=Zggol &
Ze] M3yt glve 7R Aglz 38t
ZeHgel gae JEed I Exed

-

My 2 pot M1 e H oo rlo
il S

ro 38
"

AR

7vste] A z3tEct.

Zk AlEe] FARPES XA 3-HEA7|(MAC-SCIENCE
Co. Japan)E ©]-&3to &4t} A|He] IAFGre
Aoz Azt F2olx 2487 AE8HL E4 st
A g ARYS FASNEY. 8 242 Cu
targetS AP ow 40kV, 100mA=R 5-60°7H4] 4°/min=
S48t

3.&83% % st

3.1, D gMst SO AHES] 7|2 EY

[=}
Holx glom AL A7t ol AT, THL
AlZE 308 olUE 2&A ANES BT §2 54
ZHAZ Ut GRoY ARMES Swit M AL %
4L FASE g2 Vel oY 4L 158 oA FHu)
GErY AHES] SAANTHE TEAE AHES} A9
zlol7b glovt, GFEUY AlHES] 3192 2447 Td
Fo] HE FENC AHES /Y U o 4G
&1, 27 $3582 F4E AOH)F €S A=
ste] o7k F4o] dFA 7 Ao w AzET
Fig. 12 97 843 & m=2g2e g4
el gz 8438 S0 ARES 1Y AERE
HE YEr AWE oA JEE Hyon &2
AHEE 5wi% 71 A& 20MPa )39 =2 %
g Jez, AFd wet Frtste A JeEllt ¢
2o} AREY BRLS TEHE AWE H|3}
o] Wryo] uwjg watx B3 £33 F 6-124|7F
He A|RES] 28Y A=} 2o Aro] FHko] £Y3
BE % 27 g37F vyehd 2oz B 5 gk 28Y

¥
o



U] B} sl AlE
. @)
- ®
£ o - ©
s
g
g -
®
2
g 21
S
£
8 10
0 ] | T l
1 3 7 28
Curing age (days)

Fig. 1. Compressive strength of alkali activated slag mortar: (a)
alkali activated slag with alumina cement, (b) ordinary
portland cement, and (c) alkali activated slag cement.
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Fig. 2. X-ray diffraction patterns of hydrated products in alkali activated slag cement systems: (a) alkali activated slag cement, (b)

alkali activated slag cement with alumina cement.
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Fig. 4. Weight loss of mortar specimens exposed to sulphuric
acid solution: (a) alkali activated slag cement, (b) alkali
activated slag with alumina cement, and (c) ordinary
portland cement.

F3A e

(c)

Fig. 3. Mortar specimens exposed to sulphuric acid solution for 56 days: (a) ordinary portland cement, (b) alkali activated slag
cement, and (c) alkali activated slag with alumina cement.
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Fig. S. Elution product from ordinary portland cement mortar
exposed to sulphuric acid solution for 91 days.
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Fig. 6. Compressive strength of mortar specimens exposed to
sulphuric acid solution: (a) alkali activated slag with
alumina cement, (b) alkali activated slag cement, and (c)
ordinary portland cement.
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Fig. 7. Evolution of pH in mortar specimens exposed to the
sulphuric acid solution (depth of pH below 9): (a)
ordinary portland cement, (b) alkali activated slag ce-
ment, and (c) alkali activated slag with alumina cement.
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Fig. 8. XRD patterns of alkali activated slag cement mortar
exposed to sulfuric acid solution: (a) 91 days, (b) 56
days, and (c) 28 days.
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