J Rec Const Resources 2(4)360-366(2014)
http://dx.doi.org/10.14190/JRCR.2014.2.4.360

Print ISSN : 2288-3320
Online ISSN : 2288-369X

oz XI=SM2 S& H xlgE0| 1250 0j2E Z2EI29| AT

0|x|= oI5t

- Ooo

Effect of Types and Replacement Ratio of Alkali Activator on
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In this study, effect of types and replacement ratio of alkali activator on compressive strength of ground granulated blast furnace slag
mortar has been reviewed. Types of alkali activator are NaOH, Ca(OH),, Na,SO,, and KOH. Replacement ratio of alkali activator is 7.5,
10, 12.5, and 15%, respectively. As results, under high temperature curing condition, 1 day compressive strength development with
NaOH and KOH was higher than that of Ca(OH), and Na,SO,. Regardless of types of alkali activator, compressive strength increased
with increasing pH. This can be explained by the fact that impermeable film on the surface of slag which is generated when slag
contacts water has been destroyed by alkali activator, and this promotes hydration reaction. Also, 1 day age compressive strength of
specimen with high temperature curing was higher than that of specimen with standard curing. 28 days age compressive strength of
specimen with high temperature curing was less than or equal to that of specimen with standard curing.
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Table 1. Experimental plan and mix proportion of concrete

X0l 12440 0jRY P2E20 YRAE0| Dixls I

Specimens W/B (%)| B:S Rep. Ratio of Alkali Activators (wt. %) | Curing Temperature (C) Evaluation contents
OPC* -
A NaOH 75 - Table flow (mm)
) : 20 - Compressive strength (MPa)
B [Ca(OH:| 50 153 10 60 -1, 3, 7, 28 days
C N3.2SO4 125 . pH
D KOH 15
*OPC: ordinary portland cement
OF HEZ HAH AZ17F =0 4 Q1 SX7|0l= ZEesi0] X| Table 2. Physical properties of used materials
AHE|0 SA|7H0] G El= EAITE0| UL Lo A EFEA Materials Physical properties
o= BRI Sait LT 4 Un BIR|E0| Uzie| Y2} ot c Ordinary portland cemen,
_ _ _ _ Density : 3.15 /cm3, Blaine : 3,500 cm?/
SEozM S48t £XEEs S 23220 BEslet 3Y- v B £
= o _ GGBS Ground granulated blast-furnace slag,
Zxpa|y} ZRticHs SAE0| MY IET U0t BRI A Density : 2.91 glem’, Blaine : 4,500 cmg
=3t ¥ MEIIE iMeE 27| 4k R0l 2 30 T2 Fine aggregate QISO Standard sand),
- = = S Density : 2.60g/cm’, Particle size : 5 mm,
0| ESHE0| o1 ASH Aoz ol20{kot = Ho
x'”;“ﬁ |J— SHETL L?T%O‘ X‘—| NoZ |—|—0<|I:i F = A= Water absorption ratio : 1.00%
2 metE)
Olzf8t I24elT 0|2LU0| SME SINS 5t YZte| At Table 3. Chemical properties of used materials
2H7F AR D Qon, Y2 X=HM A= A| 125219 & Material Chemical composition (%)
aterials
SHHIS MAS20| 2p|E |2t ZH2 mhu|stn, Zeie] 2 Si0z | ALO; | Fe;05 | CaO | MgO |NaO; | K20 | SO; [LOI
5} HISS E510 2518122 Q& 5HHBezjak 1980; Fernandez— C 20.70| 6.20 | 3.10 |62.20| 2.80 | 0.10 | 0.84 | 2.10 | 1.96
S, ooy e GGBS [32.75] 15.61 | 0.50 |43.51|4.41 | 0.25|0.49|0.04 |2.44
Jmenez 1998), 0[2{3t &5t IS Yo |= X1RQ ERE
SFSERMO| w2t (] 7EX[7F QIO H, NaOH, NaxS0, s1F &2 ) )
+ f|° e 0 ? s =a ‘0‘1‘ S EARIBARL ADSE RXURIGARY SRISEAR 4NZioR
otzig| 22Xl AX \| 12520719 2517 EXIE|H £74M 2
=22H Z2=4H ot == T =1 —oco = - o= I = = =
_ _ L , A6l Botel=oz s8I 222 pH, Y54ES st
2 M9 20| 7Hs3ICHSong 1980; Collins 1988; Douglas oirt
M .
1990; Brough 2002).
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Table 4= YZr3| X2H 29} X320) L2 23410 95

X 123} Let 2102 NaOHE AR 29 XIS 125%7)

Rl= Btste A8 UERLOLL, 03 XIS 152014

H] 87.6%0 BRPH|S LIERCE CalOH):S AIRS 29 X212

0| ZIHE42 S22= 2SO, OPCLH| 93.8~97.4%2)
0
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S Na:SOS AEBH R X[&tE
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Table 4. Measurement of table flow

Replacement Ratio Table flow (mm)

of Alkali Activators| NaOH Ca(OH), | Na,SO4 KOH
7.5% 220.2 212.4 231.1 241.2
10.0% 2262 210.9 229.3 251.8
12.5% 228.6 208.0 216.7 2525
15.0% 191.0 204.6 213.0 255.0

*OPC: 218.0 mm
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Fig. 1. Compressive strength with alkali activators of different

types and replacement ratio (standard curing)
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Fig. 2. Compressive strength with alkali activators of different

types and replacement ratio (high temperature curing)
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curing by age
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