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adsorbents and pH
regulators
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Red mud is a highly alkaline and hazardous waste generated
during alumina production, but its recycling and reuse, despite
decades of intensive research, still remains a huge challenge for
alumina refining industries. The global red mud stockpile is esti-
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be its alkaline activation to produce inorganic polymers. These
are an exciting class of new binders which may be synthesized
at ambient temperature by the alkaline activation of amorphous
aluminosilicate precursors, They are also known as geopolymers
- a tenm coined by Davidovits in the late 1970s [3]. One very

mated t reach four thousand million tonnes [1]. This d
scenario is attributed to the wastes’ strong alkalinity, particle
fineness, and toxicity, which hinders recycling. In fact, less than
2.7 of the annual red mud production (~ 150 million tonnes) is
reused (2], while mast of it is dispased of in large lagoons or tail-
ing dams. This means that the already significant red mud stock-
pile will inevitably increase by 144 million tonnes per year,
unless innovative and high-volume applications are imple-
mented. Catastrophic disasters in Hungary (2010) and China
(2016), whose long-term impacts on the environment and
human health are still being evaluated, have raised public aware-
ness over current red mud management methodologies. This
greater public perception may be the driving force to ehange
the ndustry paradig to consider red mud as a resou
not as a waste. In this context, novel, low cost, and environmen-
tally benign strategies to prevent/mitigate red mud disposal are
imperative. One interesting approach to reuse red mud could

feature of this gy is the possibility of using
various industrial (hazardous and non-hazardous) waste streams
as a source of reactive silica and alumina, instead of virgin raw
materials, Inorganic polymers have been extensively considered
as a lower carbon footprint alternative to Portland cement. Nev-
ertheless, they present other interesting properties, such as thelr
negatively charged aluminosilicate network and their leaching
behavior, which opens their use in other
high added-value, applications (e.g. heavy metals [4] and dyes
adsorbents (5] and pH regulators [6]),

The extraction of heavy metals or dyes from wastewaters Is
usually performed using powdered adsorbents (e.g. activated car-
bon). However, despite the Interesting performance, their recov-
ery after use is challenging. Bulk-type inorganic polymers that
could be easily retrieved after exhaustion may be an excellent
alternative to the use of powdered adsorbents. However, this
topic has been somewhat neglected. The authors have recently

s investigated, but
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L Cork is a Renewable Portuguese -

—— ~ Resourc
Cork has a natural 3 Dimensionally Ordered Macroporous

structure (3-DOM), hexagonal Iin radial direction and

rectangular in others
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Silva et al., Int. Mater. Rev. 53, 345-365, 2008.

Cork is also very light (up to 0.120 g/cm3), presents low

thermal conductivity and high sound absorption.
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There isn’t any clear gradual transition between the dense

matrix and the porous aggregate.
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Expanded vermiculite alkali activated composite [39] 1918
Crumb rubber-inorganic polymer composite [11]

Cellular alkali activated fly ash concrete [40]

Inorganic polymer foam (chemical foaming: Al powder) [45]

Expanded glass-inorganic polymer composite [41]
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Polystyrene-inorganic polymer composite + foaming agent (H202) [42]
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Novais et al., Cement and Concrete Composites, 97, 107-117, 2019.

The cork-geopolymer composites apparent density is among the lightest

ever reported for geopolymer composites!
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Novais et al., Unpublished results.

Collaboration with:
Ana Maria Lacasta (Universitat Politéecnica de Catalunya)
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Cork, an extraordinary renewable resource, was used for the first

time as lightweight aggregate to produce multifunctional cork-

geopolymer composites showing:

a

a
a
a

ultra-low density (260 kg/m3)
low thermal conductivity (0.072 W/m K)
good humidity regulation ability (MBV = 1.64 g/m? A%HR)

high acoustic absorption (o= 0.6-0.85 (1600-3200 Hz))

This novel and sustainable material may decrease the energy

losses inside buildings, decrease energy consumption and

enhance the interior acoustic comfort for inhabitants.
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