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Study on alkali-activated red mud-slag artificial aggregate and

its mortar performance
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Abstract ; In this study, alkali activated red mud-slag artificial aggregates were prepared by cold-bonded pelletization
technology using red mud and granulated ground blast furnace slag (GGBS) as precursors and sodium silicate as the
alkali activator. The experimental results show that bulk densities of the artificial aggregates are less than 1200kg/
m®, the average single-particle crushing strength is up to 10. 61 MPa and the cylinder compressive strength is up to
21. 17 MPa, which meets the specification requirements for the lightweight aggregates. The hydration products of
artificial aggregates are mainly the calcium-sodium-silicate-hydrate (C-(N)-A-S-H) gels, calcium-silicate-hydrate
(C-S-H) gels and a small amount of ettringites (AFts). After 28 days immersion in saturated Ca(OH), solution,
no obvious chemical change was detected in the artificial aggregates, indicating that their chemical stability was
good in the simulated concrete pore solution. Furthermore, the 28-day compressive strength of cement mortars
with the artificial aggregates can reach 54. 2 MPa. The average 28-day compressive strength of mortar with 50 %
partially replaced artificial aggregates could increase by 24.6%. In total, red mud can be manufactured as alkali-
activated artificial aggregates to address both the shortage of natural aggregates and the recycling of red mud.
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Tab.1 Chemical compositions of red mud (RM) and GGBS (mass fraction/% )
Sy (wt ) Fe, O Al, Oy Si0, Na, O CaO K,O SO; e ds g Bt
G4 41.54 19.0 12.7 10. 1 1. 85 0.58 0.53 4. 34 90. 64
ORI 0. 47 12.9 26.6 0. 37 40. 1 0. 40 2.02 7.77 90. 63
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Fig. 2 XRD patterns of RM (a) and GGBS (b)
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Tab. 2 Mix proportions of artificial aggregates

WHESG S R/ 0l/g BCERROKIEE) /g K/g
R80S20 400 100 90. 3 50
R60S40 300 200 90. 3 50
R40S60 200 300 90. 3 50
R20S80 100 400 90. 3 50

R3 AEBHWRESL

Tab. 3 Mix proportions of artificial aggregate mortars

G5 MR IS/ A VR S %S 1 V4
tfl/ %

A-1 0 0.3 1.87 -
A-1-1 100 0.25 L5 0.27
A-1-2 100 0.3 L5 0.18
A-1-3 100 0.35 L5 0.08

A-2 0 0.3 1.25 -
A-2-1 100 0.25 1 0.28
A-2-2 100 0.3 1 0.07
A-2-3 100 0.35 1 -

. AL, A2 BAIRAL ARG S AKKLHS, DX
5. 1-1.5, 2-1, KKHSiE: 1-0.25, 2-0.3, 3-0.35.
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R 23%, s, Wk, ASCRURR e ab il
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Fig. 3 Photos of alkali-activated red mud-slag artificial aggregates
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Fig. 6 Single-particle average crushing strength of artificial
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aggregates at different curing ages
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Fig. 7 Single-particle average crushing strength and cylinder

compressive strength of artificial aggregates at 28 d curing age
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