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Strength and Efflorescence Characteristics of
Alkali-Activated Slag Cement Mortar with Red Mud according to Curing Conditions
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Abstract
This study is to investigate the effect of various temperature and humidity conditions on the strength and
efflorescence of alkali activated slag cement(AAS) using the red mud. As a result of examining the strength and
efflorescence characteristics of AAS mixed with red mud according to the curing conditions, The compressive strength
and flexural strength were the highest at 28 days, but the absorption rate, efflorescence area and soluble Na+ elution
were lowest in standard wet curing compared to the air curing, high temperature curing and low temperature curing.
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Table 1. Experimental plan and mix design

Binder(%)
Type of binder W/C(%) B:S Curing conditions Test items
Cement Red mud
ord Hand OPC 0 100 0 Wat(er CL;ring
rdinary portlan 50 ~ )
oot OPC 10 %0 10 . . Compressive strength
OPC OPC 20 80 20 Aot Fiasyy 0~ Flewl strength
75 1:3 Hioh ° ) - Water absorption
Alkali-activated AAS 0 100 0 0 tem(p%%t)ne M9 Effiorescence
slag cement
g%AAs) AAS 10 0 10 Low temperature curing ~ on chromatography
AAS 20 80 20 (7C RH30%)
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Table 2. Physical properties and chemical composition of binder

Chemical composition (%)

) Specific surface Density
Type of binder 5 3 lg. loss
arealcm/g) (glem?) )
SO, AlOs FeOs Ca0 MgO SOs
orc 3,144 3.15 1.32 217 5.7 32 63.1 28 22
AAS? 4,058 283 223 22.1 89 14 54.9 33 5.2

1) OPC : Ordinary portland cement 2) AAS : Alkali-activated slag cement

Table 3. Properties of red mud

Specific Average

) . Chemical composition (%)
Tvoe surface particle Density l\élg:;sgr:te
wp area diameter (glom®) ratio(%)
(emg) (um) © SiO; AOs  Fe0Os  CaO MgO SO, Na:O K0
Dried 2.353 2.75 350 10.2 388 16.1 28 34 0.2 0.0 100 0.4
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Figure 1. Red mud Figure 2. Particle size distribution of dried red mud
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Pre-Curing
Period(1D)

Curing

Curing(28D;
Division aring (280}

High Temperature Curing
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(20°C)

Atmospheric Curing
(20°C 50%)

Temperature(°C)

(Temperature
& Humidity
machine
20°C 50%)

Low Temperature Curing
(7°C 30%)

Curing Age(Day)

Figure 3. Curing conditions

Table 4. Degree of efflorescence

Degree Efflorescence area
I none
[l less than 10%
1 above 10%, less than 30%
v above 30%, less than 50%
v above 50%

(b) Image processing result

(a) Efflorescence
Figure 4. Specimen of efflorescence
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Figure 5. Compressive strength with curing conditions
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Table. 5. Efflorescence characteristics

Curing
condition

Ordinary Portland Cement

Alkali-Activated Slag Cement

Red mud content(%)

Red mud content(%)

10

Water
curing

Atmospheric
Curing

High
temperature
curing

Low
temperature
curing

0.01
I ]

1) Efflorescence area(%), 2) Efflorescence degree

5.0

Extent of alkali leaching{ppm}
= N w -~
= =1 = o

e
=)

» |l

AAS20-W BAS20-A AAS20-H

Curing conditions

Figure 11. Na+ leaching test
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