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ARTICLEINFO ABSTRACT

From a sustainable point of view, waste materials are usually reutilized In other Industries, sch as metal re-
covery, construction materials, landfills, etc. Red mud (RM) stored in Ajka, Hungary, was investigated for metal
recovery, and residual red mud (RRM) was taken in this research to analyze its behavior. RRM has been
investigated by required geotechnical tests and was a highly expansive soll Expansive solls are the most prob-
kmancsndqr.fkymdmage&poasmmsmdmnﬂyammmfulaﬂsnﬁydwmmh
swelllngshrinkage capacity, g severe ¢ g when water coatent changes. Stabilization of RRM becomes
ammmmacamm:mmnmwmmmwmmwmmmbe
mmllnedh ch i such as the hases of roads. By taking advantage of being
T ilicate. mhnkmcwynﬁlmbymmdmgmpﬂymmmmm
G by are dered green canstruction ls. RRM-sy geopoly were tested for sta-
blhywmhmthhgenlmhdzhcchammwm They d d the same
stability as Partland with zero voly 3 The ph | prop and ive results
cmﬂ:ndmenlhnqdmmdndgmpolymwmmdum parable to Portl artificial
stoae (PC), dlhﬂiﬂnmdwdmumdhammnngn]‘bemmpnsﬂuﬂrmg]h(h)dthcqﬂh&nd
ly was dered to be a fu of two varlabless NazO/Al; O3 and H;O0/Naz;O molar ratios, to
ddgnﬁﬂ!maﬂapeﬁmsdmknktha)ﬁddﬁ\tmphAlmplumcmdunhamhm
conditices and tested at 28 days. Three samples showed higher f, values than PC's; two had lower valoes;
however, all synthesized geopolymers d d applicability in geotechnical applications since the
mxlmmnndmmun{,.vahumm.}-ulm respectively. Thrznluuuneeddmehmmd
subgrade Mmitations: 4.1-2.1 MPa. Zeta p | results showed that all sy d geopoly
a gel formation type N-A-S-H, which proved the binding ch The ad of amb geo-
polymerization of RRM makes it feasible to establish stable geotechn ‘huuxhummmbcmymdwm
management requirements.
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1. Introduction

hyapromssofbamle,mwhld:aluminaprodmlsmmmfac
tured, 2 a of red mud (RM) as a by-product
mtcnal RM is characterized as a high-alkalinity material with the

presence of ultrafine particles that can negatively affect human health

and the environment (Ye et al., 2016). Based on the quality of bauxite
ores, the produced quantity of RM ranges from 0.8 to 1.5 tons for each
ton of alumina production (Li ¢t al., 2019), RM’s annual growth rate has
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increased from 0.07 to 0.15 billion tons between 2016 and 2021
(Nguyen et al., 2022); approximately four billion tons of RM are accu-
muhted worldwide in large reservoirs in an open environment (Nguyen
et al, 2022). To minimize these wastes, they can be rewsed in other
pratucr_s to achieve sustainability (N. Kumar et al, 2021). One of the
promising solutions is to reutilize the use of RM in geopolymer pro-
duction as an alternative to Portland cement; it is known that geo-
polymers have been characterized as materials with a low carbon
foatprint compared to Portland cement (J. Davidovits, 19935).
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