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Abstract: Since geopolymers can effectively recycle waste and greatly cut greenhouse gas emissions, they a been acknowledged as a
potential alternative to ordinary Portland cement (OPC), offering a greener option. Because to its accessibility and high amounts of silica
and alumina, Construction and demolition waste (CDW) has lately been recognized as a source of supplies for geopolymers. This study
set out to evaluate the present state of the art regarding the creation of Concrete, cement, and paste made of geopolymers as well as their
characteristics, with a focus on geopolymers that incorporate C&D Wastes. The analysis includes a brief evaluation of employing
C&D waste, geopolymer design mixture mixes, as well as an analysis of the key variables affecting the effectiveness of geopolymer
including CDW. The financial and environmental effects of employing recycled resources in the production of geopolymer concretes are
also reviewed, along with most recently information pertaining to mechanical and robustness qualities of Geopolymers based on C&D
waste. Although there are many potential uses for geopolymer concretes, there are still a number of obstacles in the way of their
commercialization in the construction sector. According to the review, it is feasible to create geopolymer concretes with qualities similar
to those of OPC-based ones using CDW-based materials; nevertheless, choosing the right materials should be properly analyzed.

addressed, particularly under typical curing circumstances.
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1. Introduction
2.1 GENERAL:

Over the last three decades, there has been an increase in
public awareness of the environmental issues
surrounding the production of regular the cement
business, which has inspired scholars, to look for
alternative ways to create environmentally friendly, long-
lasting materials.The 2019 report from the World Green
Building Council (WGBC) more recently releasedthe
methods and principles for developingdevelopment and
infrastructure with a focus on sustainability achieve zero
CO2 emissions by 2050 while also planning to achieve
carbon footprints that are 40% lower by 2030. The key
recommended activities include creating low-impact
green concrete materials and technologies, using
alternative fuels, absorbing carbon dioxide, improving
furnace energy efficiency, and replacing cement with
nanoparticles. As a result, geopolymers, which are a part
of the final alternative, have emerged. In light of this,
geopolymers, which are part of the last alternative has
become one of the best replacements for OPC-based
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binders and materials. This is because geopolymers have
good mechanical and durability qualities, as well as a
significant potential for cost savings and great resistance
to acids and high temperatures. This is connected to
more than just geopolymers' positive environmental
effects from utilizing waste products and consuming less
energy. When used as an OPC replacement, geopolymers
have a lower total CO2 footprint than conventional
concrete. However, as noted in earlier analyses, the rate
of decreased emissions varies greatly, ranging from 9%
to 26-45% and up to over 80%. These enormous
discrepancies are mostly related to a few important
variables, such as transportation emissions, which
primarily depend on raw material accessibility and
closeness, concrete mix compositions, the kind and
quantity of required activators, production methods, and
high-temperature curing.

2.2 MECHANICAL PROPERTIES OF CDW-
BASED GEOPOLYMERS:

The primary factors influencing the identification and
description of geopolymer synthesis explored in this
section, with a focus on their impact on compressive
strength. In fact, numerous characteristics that maybe
truthful connected to three main elements the precursors'
source, the activator used, and the cure circumstances
can affect the mechanical and microstructural properties
of geopolymers. Precursor properties, such as chemical
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composition, potential pozzolanic activity, and particle
dispersion, all have a substantial influence on the
geopolymerization processes and can significantly alter
the features that are produced. In the meanwhile, the
various characteristics the ratio of precursors to
activators, the hydroxide concentration, the silicate-to-
sodium ratio, and other parameters of alkaline activators,
can also have an impact on the structure of geopolymers.
Additionally, the method and time used for curing have a
significant impact on the structure of geopolymers.
Therefore, the next part will describe how different
characteristics affect how well geopolymer combinations
work.

2. Experimental Study

Saloni et al., (2021) [1] Utilizing ultrafine slag and low-
emission binding agents to improve the properties of
recyclable aggregate cured at room temperature in
geopolymer concrete (RGPC) is the primary objective of
this research. The slump of various mixtures was
evaluated in accordance with ASTM C143 (ASTM
C143/C143M, 2015). The axial compression tests were
carried out in accordance with the requirements for
determining the concrete specimens' compressive forces.
ASTM C39 (2020, ASTM International) Three-point
bending tests in accordance with ASTM C293/C293M-
10 were carried out in order to evaluate the flexural
strength (ASTM International, 2007). 500 mm by 150
mm by 150 mm specimens were used. The STS tests
were also carried out in accordance with ASTM
C496/C496M-04, which was developed to investigate the
tensile behavior of concrete (ASTMC496/C496M-17,
2017). The MOE of concrete mixtures will be
determined using ASTM C469/C469M-14 (ASTM
C469, 2014).STS, compressive strength, and elastic
modulus measurements were conducted oncylindrical
specimens measuring 300 mm long and 150 mm in
diameter. The ASTM C1585-13 standard was followed
for conducting Capillary water absorption measurements
on 100 50 mm cylindrical specimens (length diameter) to
measure the percentage of water absorption of concrete
specimens (ASTM C1585-13, 2013). The ASTM C1202
rapid chlorine penetration test (RCPT) was performed
(ASTM C1202, 2012) to ascertain the resistance of
concrete to chloride ion penetration. Wenner resistivity
testing was utilized to measure the electrical resistivity of
concrete specimens, and for cylindrical specimens with
diameters ranging from 100 to 200 mm, FM 5-578
(FDOT, 2004) criteria were employed. RCA led to a
porous, weak, and low-strength 1TZ and a decrease in
RGPC strength.

Edyta Pawluczuk et al., (2021) [2] The macrostructural
characteristics of geopolymer concrete are examined in
relation to changes in the variable activator concentration

(from 6 to 10 M), curing temperature (from 40 to 80 C),
and inclusion ratio of mechanically and thermally
processed recycled material in this study. Previously,
every raw material was examined using X-ray
fluorescence, X-ray diffraction, thermogravimetric, and
differential thermal analysis. For the purposes of the
microstructural analysis, two geopolymer concrete
mixes—one made with natural aggregate and the other
with recycled material that had been treated—were used
as references. In these twelve research series, three
aspects were examined: The percentage of recycled
coarse aggregate fractions that have been processed and
measure between 4 and 16 millimeters is called 1 X1.
The tests used the treated recycled aggregate with the
following replacement ratios: 0, 50, and 100%; ( ii)X2
denotes the sodium hydroxide molar concentration,
which can be 6, 8, or 10 M. The experimental mixes
were used to calculate the above activator
concentrations. The findings demonstrated that,
following thermomechanical treatment, the addition of
coarsely treated recycled concrete aggregate had a
significant positive effect on the mechanical properties of
geopolymer concrete, particularly at low curing
temperatures (40 C), thereby supporting the circular
economy and assisting producers of these composite
materials in lowering their energy consumption and
carbon emissions.

Huseyin Ulugol et al., (2021) [3] Further geopolymer
combinations were made with slag replaced without
altering the Si/Al ratio in order to investigate the effect
of slag addition on CDW-based mixes. Na2SiO3 and Ca
(OH)2 are being investigated as potential activators in
addition to NaOH, which is the primary activator. All
examples were exposed to dousing and drying cycles,
and a big part of them were preloaded to break them.
Electrical impedance, water absorption rates, and optical
pictures were taken throughout various wetting and
drying cycles to evaluate self-healing. Scanning electron
microscopy and X-ray diffraction were used to study the
self-healing products. In the first study, the mixture was
found to be the best and most fundamental mixture
design (S1) in terms of compressive strength and
workability. It contained 25% RT, 15% RCB, 20% HB,
10% G, 10% C, and 20% S by weight of all CDW-based
precursors. Due to a variety of conditions, both water
absorption and electrical impedance studies used to
characterize EGC self-healing produced conflicting
results. especially impedance of the wires. Self-healing
was made much more obvious by microstructural and
microscopic studies. In order to fully investigate the self-
healing phenomenon in EGCs, it is recommended that
these studies be conducted in conjunction with various
test methods.

Oguzhan Sahin et al., (2021) [4] This study aims to
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assess the rheological properties of geopolymers made
entirely from construction and demolition waste (CDW)
and ambient-cured for use in three-dimensional additive
manufacturing (AM). Different proportions of sodium
silicate (Na2SiO3), calcium hydroxide (CaOH), and
hollow brick (HB), red clay brick (RCB), roof tile (RT),
and glass (G) were used to activate the CDW-based
precursors for geopolymer synthesis. For use in
laboratory-scale 3D  printing, the geopolymer
combination activated by 6.25 M NaOH and 10% Ca
(OH)2 was chosen due to its superior compressive
strength and rheology. These ongoing actions heavily
depend on the kind and amount of alkaline activators
because they are responsible for dissolving and
activating the precursors and influencing changes in the
final geopolymeric material's rheological and mechanical
properties. Due to the use of a variety of alkaline
activator types and combinations here, as well as the
presence of a variety of activator types in geopolymer
mixes, the results have been thoroughly examined.
Because they combine the advantages of developing
green materials, recycling trash, utilizing fewer raw
materials, and producing products quickly and
accurately, the findings of this work are thought to make
a significant contribution to the existing literature.

M. Frias et al., (2021) [5] This study looked at how the
OPC replacement ratio (5% to 10%) and hydration time
(two days, 28 days, and ninety days) affected the
variation in eco-efficient paste reactivity. There were
three kinds of CDW examined: Two of them—
calcareous and siliceous—had fine (5 mm) concrete
debris and one of them had laminated glass (about 40
mm). One of the six cured specimens of each type and
age of cement was soaked in acetone for 24 hours to stop
the hydration reaction. prior to being vacuum-dried for a
further 24 hours. In turn, the HsT waste makes it easier
to make ettringite crystals and C-S-H gels with more Al
in them. Glass has a higher percentage of amorphous
material, promotes C4AcH11 production, and has a
lower reactivity than the other two waste types. The C-S-
H gel produced in high silicon waste mixes (Glass and
HsT) has a higher Q1 unit content while a lower Ca/Si
ratio as a result of salt absorption in the gel. These results
demonstrate that such CDWs can be recycled as mineral
additions, which is scientifically feasible. These CDWSs
don't need to be stored at recycling or storage facilities
because they can be recycled as mineral additions in eco-
cement production.

Monica A. Villaquiran Caicedo et al., (2021) [6]
Utilizing 80% CDW-20% OPC and activator solutions
containing Na20 concentrations ranging from 0.44
percent to 1.31 percent, a combination geopolymeric
paste was produced. Fine aggregate from the same CDW
was used to make the pastes. With Na20 concentrations

ranging from 0.44 percent to 1.31 percent, a mixture of
80 percent CDW-20 percent OPC and activator solutions
was used to create geopolymeric pastes. Fine aggregate
from the same CDW was used to make the pastes. Using
I sodium hydroxide solution (97.0% pure) combined in
water and (ii) sodium sulphate solution (Na2SO4,
99.0%) from Merck, CDW-Mix hybrid systems were
developed with a CDW-Mix / (CDW-Mix + OPC) ratio
of 0.78 to 0.92%. When the same amounts of sodium
hydroxide were used for the 28 days of curing, the
strengths increased by 9.04 percent, 19.2 percent, and
23.2 percent, respectively. However, the strengths
increased by 0.4%, 0.8%, and 1.3%, respectively, when
sodium sulphate activator was utilized. SEM-EDX
microstructural analysis of the CDWmix-20%OPC paste
revealed the development of (N), C-(A)-S-H, C-S-H, and
C-(A)-S-H type reaction products in the binder phase,
frequently with a Ca/Si ratio of 1.1. Al was more easily
incorporated into the C-(A)-S-H gel structure due to the
low Ca/Si ratio. Pastes that had been activated with
sodium sulfate also contained ettringite. SEM-EDX and
XRD revealed that the reaction products were minor (N),
C-(A)-S-H gels, and C-(A)-S-H gels, respectively. In
sodium-sulfate-activated pastes, etchringite was found to
be a second hydration product by using SEM and X-ray
diffraction (XRD). For pastes, binding activation with
0.8% Na20 sodium sulfate produced compressive
strengths of up to 18 MPa (solid-state activator). Based
on these findings, it may be possible to reuse CDW in
new binders that are good for the environment.

Mona S. Mohammed et al., (2021) [7] When recycled
concrete is used in place of natural aggregate in C&D, it
not only lessens problems for the environment but also
encourages the preservation of naturally occurring
resources. The combination of total from powdered
modern strong waste was found to be a decent option for
normal total with a lower explicit gravity and worked on
warm protection. This paper examines the application of
C&D and synthetic aggregates to the production of
structural and non-structural concrete. Solution of
sodium silicate In this process, sodium silicate is used
because it can combine with calcium hydroxide to make
calcium silicate hydrate, which fills in holes and hardens
the cement mortar that is attached to the surface of the
aggregate. Consequently, the modified RCA has
significantly lower water absorption than before.
Recently, researchers investigated the effects of treating
RCA concrete with a calcium silicate solution (50
percent calcium silicate and 50 percent tap water) on its
properties. Sintering, cold bonding, and autoclaving are
three methods for making synthetic aggregate. Using
cold-bonded light aggregate, it is possible to make
lightweight concrete with a moderate strength. More
research is required to evaluate the lightweight resistance
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of lightweight concrete, which includes autoclaved
aggregate.

Matteo Panizza et al., (2020) [8] A metakaolin-slag-fly
ash-potassium silicate geopolymer mortar that embeds
approximately 50% of the dry weight of CDW
aggregates was developed as part of the Horizon 2020
InnoWEE project. In order to produce prototype panels
that were usable and to meet the specifications of the
pilot plant, the formula had to be modified through trial
and error. With molar ratios of Si/Al 2.3 and K/Al 0.75, a
water content of 19.6%, a 1:2 mix of fine recycled
aggregate sand (0-1 mm) and coarser (1-2 mm), the
hardened material demonstrated excellent strength
(approximately 38 N/mm2 in compression and 3.2
N/mm2 in indirect tension after six months). At 23
degrees Celsius, the new paste had a proper viscosity
(120-150 Pas). The use of a very small amount of class F
fly ash (5.9% of dry weight) was able to achieve an open
period greater than one hour under ideal working
conditions (70 minutes at 23 degrees Celsius) without
preventing hardening at ambient temperature (about 20
degrees Celsius). The presence of Ca oxides in the
furnace slag is thought to have encouraged this, and
mechanical performance was not affected. Last but not
least, a preliminary evaluation of the mechanical
recyclability of geopolymers was conducted, focusing on
their potential for reuse as aggregates in the production
of new geopolymers in a closed-loop process. Last but
not least, a preliminary evaluation of the mechanical
recyclability of geopolymers was carried out to
determine whether or not they could be repurposed in a
closed-loop method. as aggregates in the production of a
new geopolymer.

S. Mesgarin et al., (2019) [9] However, it has been
discovered that recycled geopolymer concrete aggregates
have a greater negative impact on the properties of
Portland cement concrete than do recycled aggregates
derived from waste Portland cement concrete in the same
proportions. In addition, it has been observed that, in
comparison to geopolymer concrete, adding coarse
recycled geopolymer concrete particles has a greater
negative impact on the properties of Portland cement
concrete. At a coarse aggregate replacement ratio of 100
percent, RAGC's compressive strength, elastic modulus,
and flexural strength decrease by 21%, 8.3%, and 3.4%,
respectively, indicating that geopolymer recycled
aggregates and geopolymer binder are more compatible
than Portland cement binder. The water absorption
decreases by approximately 30.8% and 39.5% when the
RGA's size is increased from 4.7-6.7 mm to 6.7-9.5 mm
and 9.5-13.2 mm, respectively. These relative decreases
are slightly greater than the 6.9% and 22.4%,
respectively, that were observed for water absorption in
RCA fractions of the same size. The findings suggest

that geopolymer concrete aggregates can be recycled as a
waste product. An alternative to the widely used Portland
cement concrete for waste management. It was
discovered that the compressive strength, elastic
modulus, and flexural strength of RGAC would only
decrease by approximately 14%, 1%, and 3%,
respectively, at a replacement rate of 20% of RGA. As a
result, structural applications necessitate maintaining the
PCC mix at 20% RGA replacement or barely altering it.
Due to the absence of precise figures on the market share
of GPC and the volume of GPC C&D waste produced
annually, it is also noted that evaluating the suggested
GPC recycling technique's global impact and financial
viability is extremely challenging. As a consequence of
this, additional research is required to investigate global
trends in the production of GPC, the volume of waste
generated by construction and demolition in various
nations, and the life cycle cost implications of recycling
GPC in comparison to other viable strategies for
managing waste.

Yong Hu et al., (2019) [10] Workability and setting time
are unaffected by recycled aggregate, despite its
reduction in mechanical and physical properties,
according to the findings. The addition of GGBFS
reduces setup time and workability. The terms "water
absorption" and ‘“sorptivity" are frequently used
interchangeably to describe the degree to which
geopolymer composites absorb water. In addition,
significant correlations between compressive strength
and other mechanical parameters were discovered, and
these correlations were generally consistent with the
other theories. The aggregate mixes contained natural
and regenerated coarse aggregates with nominal
maximum sizes of 9.5 and 19 mm, respectively. The
recycled aggregate has a crushed value of 24.54 percent,
which is 47 percent higher than the natural aggregate's
value of 16.65 percent. This is because the mortar that
has been bonded to the recycled aggregates and clay
masonry units, both of which are prone to disintegrating
during the test, are present. The recycled aggregate has a
crushing value of 24.54 percent, which is 47 percent
higher than the natural aggregate's value of 16.65
percent. This is because the mortar that has been bonded
to the recycled aggregates and clay masonry units, both
of which are prone to disintegrating during the test, are
present. Splitting tensile strength, flexural strength, and
compressive strength, as well as water absorption,
sorptivity, and volume of permeable voids, exhibit strong
correlations.

Zhiming Ma et al.,, (2018) [11] While the chloride
permeability of recycled powder concrete (RPC) has not
been examined, the use of recycled powder (RP) derived
from construction and demolition (C&D) wastes to
partially replace cement in concrete has been
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investigated. While the chloride permeability of recycled
powder concrete (RPC) has not been examined, the use
of recycled powder (RP) derived from construction and
demolition (C&D) wastes to partially replace cement in
concrete has been investigated. A jaw smasher is utilized
to crush the C&D squanders into recuperated coarse
totals with a size scope of 5 to 25 mm. In order to
improve the grinding efficiency at the end of the process,
the recycled coarse aggregates are crushed into recycled
fine aggregates with a maximum size of 5 mm using a
secondary crushing technique. In China, the most widely
recognized building types are block concrete and built up
cement, and waste consumed block and waste substantial
record for 70-90% of all C&D squanders. This
investigation's data come from C&D trash, which
contains 80% burned brick and 20% waste concrete. In
order to investigate the possibility of using RP as binding
materials, high-fineness RP, whose particle size is
comparable to or smaller than cement, is prepared. The
results demonstrate that increasing the activity and
fineness of the RP accelerates the hydration reaction and
reduces the concrete's porosity. The concrete's
compressive strength slightly rises when the RP
replacement ratio reaches 15%. Chloride permeability is
reduced when RP is added, and concrete with a
replacement ratio of 30% has the lowest chloride
permeability. When RPC is utilized in place of cement,
the freeze-thaw degradation that results from this
decreases the freeze-thaw resistance of concrete and
increases the chloride permeability of RPC.

Alexander Vasquez et al., (2016) [12] Concrete
demolition waste (CDW), Portland cement (OPC), and
commercially  available  high-purity =~ metakaolin
(Metamax MK) were the primary components of the
geopolymer material. An X-ray fluorescence (XRF)
spectrometer with a Rhodium tube and a maximum
output of 4 kW was used to analyze the chemical
composition of these substances. The high SiO2/AI203
molar ratio is highlighted by the CDW (8.95). To release
trapped air, the new pastes were shaped into 20-mm
cubes and vibrated for 30 seconds on an electric
vibrating table. After being covered with a sheet made of
polyethylene to prevent the free water in the mixture
from evaporating, the molds were dried for 24 hours at
room temperature. The test pieces were deformed after
24 hours and left in a curing environment with 90%
relative humidity until the test age. Seven and twenty-
eight days after curing, compressive strength was
measured. Under certain conditions, the current study's
findings demonstrate that concrete demolition debris can
be used as a starting point for alkali-activated cements. It
helped to explain why hybrid and binary systems have
better mechanical performance. Using an alkali-activated
CDW containing NaOH and 6% Na20, a geopolymer

with a strength of 11.64 MPa was produced after 28
days.

A. Akbarnezhad et al., (2015) [13] This publication
presents the outcomes of an experimental study
conducted to investigate GPC's recyclable nature. The
fundamental parameters of water absorption, density, and
Los Angeles abrasion loss of recycled geopolymer
aggregates (RGAs) were the subject of research on the
influence of RGA size. The impacts of various RGA
swap proportions for coarse regular totals on the
compressive strength, flexural strength, and versatile
modulus of the new reused total geopolymer concrete
(Cloth) were additionally explored. Basalt coarse
aggregates with a maximum size of 13 mm and natural
Sydney sand were utilized. Sorting coarse particles based
on the findings of a sieve analysis In oven dry (OD)
conditions, the bulk densities of virgin coarse aggregates
were 2580 kg/m3 and 2605 kg/m3, respectively.
Additionally, virgin coarse and fine aggregates had a 24-
hour water absorption capacity of approximately 1.52
percent and 1.82 percent, respectively. The alkaline
solution was made by mixing sodium silicate solution
and sodium hydroxide solution with a mass ratio of
14.7% sodium oxide, 29.4% silicon dioxide, and 55.9%
water. It has been demonstrated that the compressive
strength, modulus of elasticity, and modulus of rupture
of recycled aggregate geopolymer concrete only decrease
by 12.9%, 10.7%, and 15.2%, respectively, when coarse
natural aggregates are completely replaced with recycled
geopolymer concrete aggregates. Extra examination is
expected to decide the best reusing techniques, the
financial and natural advantages of reusing, as well as
the impact of parent substantial properties and creation
factors on the nature of reused total geopolymer concrete
and reused geopolymer total.

Monalisa Behera et al., (2014) [14] The use of
construction materials that can take the place of virgin
resources is a current trend in the construction industry.
This is done to lessen the negative effects of global
warming, pollution, waste disposal, and energy
consumption on the environment. On the other hand,
there is worldwide concern regarding the destruction of
historic structures and the waste that is generated during
construction. As a result, recycling and reusing these
wastes can help meet environmental needs while saving
natural resources. In addition to a summary of these
topics, this review article provides a comprehensive
analysis of the manufacturing, application, and impact of
RA on several RAC characteristics. It will help advance
future research in this field. Despite the fact that it has
been demonstrated that the mechanical and durability
properties of RAC are frequently inferior to those of
regular concrete, a number of recent studies have shown
that RA is gradually gaining more attention. It appears
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that utilizing RA, particularly aggregates made from
C&D waste or precast concrete residues, is a promising
step toward the sustainability of the construction
industry.

Kostas Komnitsas et al., (2014) [15] The current study
looked into the effects of alkaline activating solution
molarity, curing temperature, ageing period, raw material
particle size, and the ability of construction and
demolition wastes (CDW) to geopolymerize on the
finished products’ compressive strength. X-ray
diffraction (XRD) was carried out on the raw materials
and geopolymers using a Bruker D8 Advance
diffractometer with a Cu tube, a scanning range of 3 to
70 2h, a step size of 0.03, and a measurement period of 4
s/step. Fourier transform infrared spectroscopy (FTIR)
was used to determine the appearance and structure of
the finished products. The Diffracplus Software (Bruker
AXS) was utilized for the qualitative analysis. Tile is
shown to be the CDW component that has the greatest
potential for geopolymerization. After seven days of
ageing, the best synthesis conditions (10 M NaOH, 80 C
curing temperature) resulted in 57.8 MPa of compressive
strength. Geopolymers based on bricks have excellent
heating properties, can withstand breakdown, and can
sometimes be used as insulating materials.

C. Lampris et al., (2008) [16] Geopolymer samples
(PFA) were made with silt and silt mixed with
metakaolin, which is finely crushed fuel ash. After being
cured at room temperature, the average compressive
strengths of the silt geopolymers reached 18.7 MPa,
while the average compressive strengths increased to
30.5 and 21.9 MPa, respectively., when silt was partially
replaced with metakaolin or PFA. The microstructural
analysis supported the production of dense materials, and
the specimens had a compressive strength of 39.7 MPa
after being cured for 24 hours at 105 C. The filter cake
sample that was received had moisture levels that ranged
from 29% to 36%. The mineral composition XRD data
are displayed. Geopolymerization can be used to produce
aggregates using the silt produced by aggregate and
waste washing plants, according to this study. It alters
the Si/Al ratio, increases Reactivity, and raises the S/L
ratio in combination to achieve superior mechanical
properties. More research is required to determine the
commercial viability of geopolymer aggregates derived
from silt.

M. Etxeberria et al., (2007) [17] Concrete was made in
this project with recycled coarse aggregates from crushed
concrete. Utilizing recycled coarse aggregates of 0%,
25%, 50%, and 100%, four distinct recycled aggregate
concretes were created. In order to achieve the same
compressive strengths, the mix proportions of the four
concretes were developed. The aggregate % in each dose

(the volume of each fraction) was calculated using the
Bolomey analytical method. Using EN 1097-5:2000, the
aggregates' water content or humidity was determined.
Five dosages were used to achieve 100% recycled
aggregate concrete's compressive strength. During the
final 21 days of the stipulated 28-day curing period, the
growth of various recycled concrete strengths was almost
parallel to, or at least quite close to, one another. The
effective weight-to-weight ratio was decreased to 0.52
for the RC50 mix, which required 6% more cement mass
than the CC. RC100 concrete required 8.3% more
cement to attain the CC's compressive strength with a 0.5
effective w/c ratio. Concrete made entirely of coarse
recycled aggregate must have a high compressive
strength, but this is not a cost-effective business strategy.

Vivian W.Y. Tamet et al., (2006) [18] Natural resources
are used less, and using RA saves money because there
isn't enough space for a landfill. However, due to its
lower quality, RA is typically only used for low-grade
materials, sub-grade activities, and low-grade concrete.
In this work, three pre-soaking treatment methods—
ReMortarHCI, ReMortarH2S04, and ReMortarH3PO4—
are being investigated to lessen the mortar that is
associated with RA. The results show that despite the
limitations of chloride and sulfate compositions, RA
behavior has improved as water absorption has decreased
following treatment. In order to maintain the structural
integrity of the concrete, the selection and proportioning
of the aggregates, which typically account for 70-80
percent of the volume, must be carefully considered. The
absorption of water (BS 812: Chloride content (BS 812:
Part 2, 1995) Part 117, 1988), sulphate content, and pH
values of recycled aggregates with sizes of 10 and 20
mm are summarized prior to and following the three pre-
soaking treatment procedures, respectively. Concrete
specimens in the shapes of a 100 mm cube, a 100 mm
500 mm beam, and a 100 mm diameter cylinder were
constructed from the treated RA following the pre-
soaking treatments. Testing results indicate that the
recycled aggregate concrete's mechanical properties have
improved and the pre-treated RA's water absorption
values have decreased significantly.

3. Summary Of Literature Review

» There were three variables in the study: X1 refers to
the percentage of treated recycled concrete aggregate
(0%, 50%, and 100%), X2 refers to the molar
activator concentration (6 M, 8 M, and 10 M), and
X3 refers to the curing temperature (40 C, 60 C, and
80 C). CSH and CASH gel formation boost
compressive strength and lower the temperature at
which geopolymer concrete is cured when treated
recycled concrete aggregate is used. This was
primarily attributable to the cement mortar residues,
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which improved the interaction between the treated
recycled concrete aggregate and geopolymer paste
(forming the CSH and CASH on the ITZ).

RCA created a weaker zone in the matrix, whereas
UFS served as a filler, making nucleation sites at the
interfacial transition zone (ITZ) more readily
available and resulting in a denser matrix structure.
According to the findings, RGPC may contain up to
100% RCA and 30% UFS to provide the appropriate
strength for use in everyday situations. Overall,
RGPC's mechanical and durability were improved by
adding UFS, as was its resistance to water and
chloride attacks. The mixture with a 30% UFS
addition had the highest compressive strength of any
of the mixtures, at 46.24 MPa.

The results of this study show that geopolymer
cements can be made using concrete demolition
debris as a starting point. Systems activated with
sodium silicate demonstrated the highest compressive
strength, making it possible to produce geopolymer at
room temperature. The basic geopolymer based on
100% CDW had a maximum compressive strength of
25 MPa after 28 days of curing at room temperature,
while the hybrid geopolymer based on 30% OPC had
a maximum compressive strength of 33 MPa. After
28 days of curing without heat curing, the
compressive strength of the binary geopolymer CDW
+ 10% MK reached 46.4 MPa.

According to the results of microstructural tests, self-
healing processes are stabilized by slag inclusion in
CDW-based geopolymer composites, which heal with
CaCO3  formations.  However, an  earlier
geopolymerization process consumes the ions
involved in the autogenous self-healing process when
NaOH coexists with Ca (OH)2 and Na2SiO3. Even
though Na2CO3 is known to be a product of early
healing, some of it dissolves during the stage of
increasing wetting. At the end of the healing phase,
CaCo03 is found to be a prominent healing factor. In
addition, the repaired fissures have been found to be
undergoing ongoing geopolymerization. In this
context, the findings demonstrate that EGC's self-
healing behavior is comparable to that of Portland
cement-based cementitious composites.

For use in laboratory-scale 3D printing, the
geopolymer combination activated by 6.25 M NaOH
and 10% Ca (OH)2 was chosen due to its superior
compressive strength and rheology. 3D-AM testing at
a laboratory scale showed that ambient-cured, 100
percent CDW-based geopolymers with adequate
rheological and mechanical properties can be used for
3D printing, and that empirical test methods are
effective at determining whether CDW-based

geopolymers are suitable for 3D-AM applications.
Because they combine the advantages of green
material production, waste upcycling, a reduction in
the use of raw materials, and easy, fast, and accurate
production, the findings of this work are anticipated
to make a significant contribution to the existing
literature.

The results indicate that using recycled aggregate has
no effect on workability or setting time, but it does
reduce the material's mechanical and physical
properties. The presence of GGBFS influences setup
time and workability. However, the addition of
GGBFS enhances the mechanical and physical
properties of geopolymer composites, with a focus on
recycled aggregate-based geopolymer composites.
Geopolymer composites have a strong correlation
between water absorption and sorptivity and the
amount of permeable voids present. In addition,
extremely strong connections were found between
compressive  strength  and  other  mechanical
parameters, and these connections were fairly
consistent with the other predictions.

In addition, it has been discovered that the
incorporation of coarse recycled geopolymer concrete
aggregates has a greater negative impact on the
qualities of Portland cement concrete than does
geopolymer concrete. At 100% coarse aggregate
replacement ratios of 21%, 8.3%, and 3.4%, RAGC
showed additional reductions in compressive
strength, modulus of elasticity, and flexural strength
compared to RAG. This suggests that geopolymer
recycled aggregates and geopolymer binder are more
compatible than Portland cement binder.

The performance of tested geopolymers was
compared to current standards for natural rocks,
cement concrete, and mortars in compression, and the
size and aspect ratio of small-scale cylindrical
specimens were evaluated. In conclusion, a
preliminary investigation into the possibility of
recycling geopolymers at the end of their useful life
as recycled aggregates in the production of fresh
geopolymers was conducted in order to determine
whether or not a closed-loop process would be
feasible.

*The C-(A)-S-H, C-S-H gels and minority (N), C-
(A)-S-H gels that emerged from the reaction were, in
accordance with the findings of scanning electron
microscopy (SEM-EDX) and XRD. In addition,
ettringite was discovered as an additional hydration
product in the sodium-sulfate-activated pastes by
means of SEM and X-ray diffraction (XRD). Pastes
with compressive strengths of up to 18 MPa were
produced when binding agents were activated with
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solid-state activator sodium sulfate 0.8% Na20.
Based on these findings, it may be possible to reuse
CDW in new binders that are better for the
environment.

Concrete was made in this work with recycled coarse
aggregates taken from crushed concrete. Each of the
four recycled aggregate concretes consisted of 0%,
25%, 50%, or 100% recycled coarse aggregates. The
mix proportions of the four concretes were intended
to achieve the same compressive strengths. Reused
totals were utilized in wet however not soaked
conditions to oversee new substantial qualities,
successful w/c proportion, and strength fluctuation.

With compressive strengths of 49.5 and 57.8 MPa,
respectively, bricks and tiles are well-suited for
geopolymerization; however, concrete only has a
limited capacity for geopolymerization with a
compressive strength of 13 MPa. By taking into
account various molar ratios of the oxides that were
present in the initial paste, such as SiO2/AlI203 and
H20/(Na20+K20), we also looked into the effects
on the specimens' compressive strength. In order to
evaluate changes in structural integrity, optimally
produced CDW geopolymers were also subjected to
one hour of high temperature heating, freeze-thaw
cycles, and immersion in distilled water for one and
two months. Analytical methods like X-ray
diffraction (XRD), Fourier Transform Infrared
Spectroscopy (FTIR), and Scanning Electron
Microscopy (SEM) were used to identify the
morphology.

Silt and silt were combined with metakaolin or
pulverized fuel ash (PFA) to create geopolymer
samples. Silt geopolymers cured at room temperature
had an average compressive strength of 18.7 MPa
after seven days, but when silt was partially replaced
with metakaolin or PFA, the average compressive
strengths increased to 30.5 and 21.9 MPa,
respectively. The specimens had a compressive
strength of 39.7 MPa after 24 hours of curing at 105
degrees Celsius, and a microstructural examination
indicated the production of dense materials. These
strengths are higher than what are needed for
materials used as aggregate, especially in applications
where there is no binding.

When the RP replacement ratio is 15%, the addition
of RP with a high activity and fineness increases the
hydration reaction, reduces the concrete's porosity,
and slightly raises the concrete's compressive
strength. Chloride permeability is decreased when RP
is added, and the concrete with a replacement ratio of
30% has the lowest chloride permeability. Concrete's
resistance to freeze-thaw is reduced when RP is

4.

substituted for cement, and the resulting freeze-thaw
damage increases RPC's chloride permeability. The
chloride  dissemination  coefficient of RPC,
specifically, increments directly as the overall unique
versatile modulus diminishes. The proposed RP
replacement ratio for concrete should be less than
30%, according to the essential characteristics and
results of the chloride permeability test.

In this study, the hydration duration and the change in
eco-efficient paste reactivity with OPC replacement
ratio (5% to 10%) were investigated. We looked into
two kinds of CDW-—calcareous and siliceous—one
made of fine (5 mm) concrete waste and the other
made of laminated glass (40 mm). At the above
percentages, all four materials, including the OPC
reference and the three types of CDW-blended
cements, were equally reactive to the mineral phases.
OPC hydration revealed primarily C-S-H gels,
C4AH13 and C4AcH11, ettringite, and portlandite as
hydration products.

As a consequence of this, a number of actions have
been taken to raise the standard of RCA. Among
these various procedures, carbonation and pozzolan
slurry are acknowledged as the most effective
methods for enhancing RCA  characteristics.
Autoclaving, sintering, and cold bonding are all
methods for making synthetic aggregate. A
moderately strong lightweight concrete could be
made with the lightweight aggregate that is produced
through the cold-bonding process. The resistivity of
lightweight concrete that has been autoclaved and
contains lightweight aggregate requires additional
research.

The goal of this study is to determine how well the
three pre-soaking treatment methods ReMortarHCI,
ReMortarH2SO4, and ReMortarH3PO4 reduce the
mortar's RA connection. The findings demonstrate
that after treatment, RA's behavior has improved with
less water absorption without exceeding the limits of
chloride and sulfate compositions. This study also
looked at the compressive strength, flexural strength,
and modulus of elasticity of concrete built with the
methodologies. It found that the quality of the
concrete was significantly better than that of concrete
made with standard methods.

Conclusion

Characterization of metakaolin slag-potassium-
silicate  geopolymers with  40-60% CDW
aggregates in terms of their mechanical and
physical properties.
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e Waste concrete performed worse mechanically than
C&D Waste based productssuch as bricks and
ceramics, are silica and alumina-rich materials.

e If the ratios of the heat curing and activators are
correct, employing alternative sources of C&D
Waste based substances can result in superior
performance.

e  Geopolymer concrete is more workable when the
particles are recycled and the surface is moist but
not completely dry.

e As the number of recycled aggregates increases, so
does the workability of concrete.

e  Bricks and tiles, two of the major parts of building
and demolition wastes, may be -effectively
geopolymerized to achieve a compressive strength.

e In comparison to OPC concrete, GC exhibits
superior freeze-thaw resistance, leading to stronger
results after freezing and thawing cycles.

o Diverse effects of RCA on workability have been
seen, including both decreases and increases in GC
workability when RCA is added.

e RCA led to a porous, weak, and low-strength ITZ
and a decrease in RGPC strength.

e The dampness content of recycled coarse
aggregates must be high. Since they have a low
absorption capacity, they should be used to make
concrete of controlled quality.In most instances, the
addition of Ca (OH)2 to the matrix increased its
viscosity,  decreased  flowability, increased
buildability, and increased vane shear stress.

e Reduces the weight of the building by making the
concrete lighter.

e Increases the concrete's flexibility, allowing it to
more readily withstand earthquake stresses.

e It lessens the strain on the environment's resources.

e Young's modulus from the load-deflection curve
and the elastic modulus calculated from the 28-day
characteristic strength are practically identical for
both concretes.

e The findings demonstrated that when Geopolymer
concrete using steel slag as coarse aggregate
outperforms geopolymer concrete without steel
slag. exhibited better strength in compression and
flexure.

o Except for the 15% RCA content, which is
somewhat lower than the 100% NCA geopolymer
concrete, the rate of water absorption increased as
the RCA contents increased.

e It should be mentioned as a less advantageous
aspect that the durability qualities,Water absorption
by immersion, water absorption through capillarity,
and freeze-thaw resistance may all be greatly
reduced.

e UFS's addition to RGPC mixtures increased
electrical resistivity, which created a solid bond
between the RCA and other components, as well as
enhanced ion penetration resistance.

e Water absorption and electrical impedance
measurements were utilized to characterize EGC
self-healing were found to produce inconsistent
findings because of a variety of parameters,
particularly electrical impedance. Microstructural
studies and microscopic research made self-healing
considerably more obvious. As a result, it is advised
that these studies be carried outplus other test
methodologies for a comprehensive assessment of
the self-healing phenomenon in EGCs.

5. Future Scope

The mechanical and durability performance of RAC over
a long period of time is not well understood. Therefore,
additional study in this area is needed. It is necessary to
investigate long-term behavior and microstructure
alteration. ITZ should be studied at the nanoscale. It is
necessary to evaluate the RAC's durability from both a
structural and  material  perspective.  Limited
understanding of the application of Recycle Aggregate in
various types of concrete, including precast, high
performance, and geopolymer concrete. The link
between compressive strength, tensile strength split, and
flexural strength should be well modelled. It is necessary
to build a good mix design approach and formulate the
optimal mix proportioning. For a deeper understanding,
numerical modelling of RAC behavior will be examined.
Even though researchers looked at several RAC
qualities, more thorough study on RAC's structural
behavior is still required before it can be widely used in
construction. Furthermore, it must be proven that there is
a paucity of trustworthy information on the corrosion
behavior of reinforced RAC.
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