J Rec Const Resources 4(3)276-283(2016)
http://dx.doi.org/10.14190/JRCR.2016.4.3.276

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

=2HETSE ARSst ¢Ee|Eys Saa-EHE SRSl £

Properties of Alkali-activated Slag-

Recycled Aggregate

TT1%
yNE

Suk-Pyo Kang'*

Red Mud Soil Pavement Using

(Received August 29, 2016 | Revised September 12, 2016 | Accepted September 13, 2016)

Red mud is an inorganic by-product produced from the mineral processing of alumina from Bauxite ores. the development of
alkali-activated slag-red mud cement can be a representative study aimed at recycling the strong alkali of the red mud as a construction
material. This study is to investigate the optimum water content, compressive strength, moisture absorption coefficient and
efflorescence of alkali-activated slag-red mud soil pavement according to the recycling fine aggregate content. The results showed
that the optimum water content, moisture absorption coefficient and efflorescence area of alkali-activated slag-red mud soil
pavement increased but the compressive strength of that decreased as the recycled fine aggregate content increased.
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Table 1. Experimental plan and mix design
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25 Chaneed by the - Compressive strength
Optimum water . & Y - Moisture absorption
15 7.5 50 optimum water .
content content coefficient
75 - Efflorescence
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*ASRC : Alkali-activated slag red mud cement, **RM/B : Red mud / ASRC Binder
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Table 2. Physical properties and chemical composition of binder
i i Chemical composition(%
s ofF Wi Specific squface area Dens1§y i, T : p (%)
(cm’/g) (g/em’) Si0, ALO; Fe,0; Ca0 MgO SO;
ch 3,144 3.15 1.32 21.7 5.7 3.2 63.1 2.8 2.2
AAS? 4,058 2.83 223 22.1 8.9 1.4 54.9 33 5.2
1) C: Ordinary portland cement 2) AAS: Alkali-activated slag cement
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Table 3. Properties of red mud

Color Moisture content PH Density |Specific surface| Average particle Chemical composition(wt.%)
ratio(%) (g/em’) | area(m’/g) diameter(/m) | Si0, | ALO; | Fe;0; | CaO | MgO | SO; | Na,O | K,O
Red 10.2 11.0 3.50 23.53 2.75 388 | 16.1 | 22.8 | 3.4 0.2 00 | 100 | 04

(@) Dried red mud

(b) SEM

Fig. 1. Image of red mud
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Table 4. Properties of fine aggregate
i Contents of impuri
Density | Absorption O.QSmm Fineness Solid volume o - Amount of clay| Stability
Type (fom’) %) sieve modulus percentage (%) mass(%) %)
passing(%) (%) Organic Inorganic
Crushed aggregate 2.59 1.31 1.18 2.92 58.92 - - - 5.6
Recycled aggregate 241 4.11 2.08 291 57.63 0.16 0.63 0.43 6.01
Standard for recycled More Less Less More Less Less Less Less
aggregate(KS F 2573) | than 2.2 | than 5.0 than 7.0 than 53 than 1.0 than 1.0 than 1.0 than 10
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Fig. 2. Particle size distribution
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(b) Compaction of specimen

(@) Schematic

Fig. 3. Rammer for compaction

Table 5. Degree of efflorescence

Degree Efflorescence area

I None

I Less than 10%

il Above 10%, less than 30%
v Above 30%, less than 50%
Vv

Above 50%
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(a) Efflorescence (b) Image processing result

Fig. 4. Specimen of efflorescence
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Fig. 5. Optimum water content
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Table 6. Efflorescence characteristics
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