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Ready mixed acrylic paste (RMAP) is a material used in exterior insulation systems of buildings; it consists of liquids and
aggregates. However, it is considerably difficult to use an admixture to control the physical properties of the RMAP owing to
problems associated with strength and workability. ,us, to improve the properties of RMAP, this study evaluates the properties
of a mortar produced with RMAP as well as pozzolanic materials and atomizing slag, which is a by-product from the steelmaking
industry. It was observed that if the density difference is large, a liquid RMAP may experience segregation. ,rough our ex-
periments, we confirm that segregation resistance could be achieved even at 20% atomizing slag, which has a high density, by
increasing the viscosity by approximately 1000 cP through the use of 10% fly ash and 3% metakaolin in the RMAP. Despite the
increase in viscosity with the addition of the atomizing slag, the flow of the RMAP increased from 160 to 175mm due to the
spherical particle shape of the slag; in addition, the strength and water absorption coefficient also improved. In particular, the
adhesion tension increased from 1.8N/mm2 to 2.4N/mm2 or higher.

1. Introduction

Among the various methods to improve energy efficiency of
buildings, window and wall insulation systems with high
airtightness and insulation are typically applied. In partic-
ular, wall insulation systems are classified into interior
insulation, exterior insulation, and hollow insulation sys-
tems; among these, the exterior insulation approach has
several economic and workability advantages over the
others. Furthermore, the exterior insulation method causes
less heat bridging in structures, thus allowing for low-cost
insulation renovation. ,e exterior insulation method in-
volves attaching insulating materials using cement mortar to
the exterior wall of masonry and reinforced concrete
structures and leveling the surface, thus integrating the
insulating materials within the structures themselves [1–5].

,e cement mortar that is used as an adhesive in exterior
insulation systems can be largely divided into dry mortar,
which is then used by adding water at the construction
site, and ready mixed acrylic paste (RMAP), which is
cement mortar already mixed with aggregates, water,
polymers, and additives [6–8]. ,e drawback of dry
mortar is that the workability and strength of the obtained
cement mortar vary considerably based on the amount of
added water; in contrast, because RMAP already has the
aggregates, water, and polymers mixed in, the workability
can be predetermined, as the polymers are already dis-
persed in the cement mortar. However, a disadvantage of
the RMAP is that it is difficult to use cement-based ad-
mixtures with it for performance improvement because
RMAP with semiliquid is mixed with cement in the ratio
of 1 : 1 in the construction field; thus, only aggregates,
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water, and polymers can be used in RMAP, and a separate
admixture is difficult to use.

Admixtures are effective materials for dry shrinkage
control, reduction of hydration heat, and improvement of
packing density, among others; in particular, admixtures are
divided into cement-based materials, which harden by di-
rectly reacting with water, and pozzolanic materials, which
react with cement over time. Pozzolanic materials, including
fly ash, metakaolin, and silica fumes, react with Na2+, K+,
and Ca2+ in the cement, thus generating hydrates [9, 10].
Hence, if there is no or a small number of reactive cations in
the liquid when pozzolanic materials are applied to the
RMAP, the pozzolanic material might not react, thus staying
unreacted till later; therefore, applying pozzolanic materials
to the RMAP might be effective in improving the physical
characteristics of structures.

Furthermore, slags generated as industrial by-products
in the steelmaking industry can lead to the problem of alkali
leachate and fugitive dust if they are stored in an open
storage yard. ,erefore, to address this issue, the slags that
are generated at high temperature are transformed into
spherical particles of composite oxide, having a diameter of
4mm or less, through an atomizing treatment. ,e slag
produced through this process is called the “atomizing slag,”
which is a functional aggregate that suppresses the abnormal
expansion inside cement by fixing free CaO, effectively
improving the fluidity of cement compounds. However, the
application of atomizing slags is limited because they have
high densities and pose a risk of segregation during long-
term storage when used in the RMAP [11–13].

,erefore, in order to improve the physical and me-
chanical performance of RMAP, its properties were evalu-
ated with the addition of pozzolanic materials and atomizing
slags. First, pozzolanic materials, fly ash and metakaolin, are
used to improve physical performance by improving the
cement structure through the pozzolanic reaction. ,en,
atomizing slags are used to improve cement fluidity by
replacing the aggregates in RMAP. To that end, aggregates of
RMAP were produced by using pozzolanic materials and
then stored in a sealed curing state at the temperature of
30°C for six months, after which the viscosity change in the
cement was measured [14]. After mixing the pozzolanic
materials and atomizing slags with the cement, the com-
pressive strength analysis, flexural strength analysis, adhe-
sion tension analysis, water absorption coefficient analysis,
X-ray diffraction (XRD), thermal analysis, and mercury
instrusion porosimetry (MIP) were conducted. Further-
more, after replacing the aggregates in the RMAP with at-
omizing slags, segregation during storage, fluidity,
compressive strength, flexural strength, and adhesion ten-
sion were analyzed.

2. Experiment

2.1. Materials

2.1.1. Pozzolanic Materials. Pozzolanic materials, fly ash and
metakaolin, were used to improve the performance of the
RMAP; their chemical compositions are listed in Table 1. In

our study, the fly ash that was used had a density and
fineness of 2.2 g/cm3 and 2,800 cm2/g, respectively, with the
percentage of SiO2 + Al2O3 + Fe2O3 being approximately
78.346%. Furthermore, the metakaolin used in our study had
a density and Blaine value of 2.5 g/cm3 and 120,000 cm3/g,
respectively.

2.1.2. Cement. ,e cement used for our mortar experiment
was Class 1 ordinary Portland cement (OPC) whose
chemical composition and physical properties are listed in
Tables 2 and 3, respectively.

2.1.3. Fine Aggregates. For fine aggregates, quartz and at-
omizing slag were used in our study; their properties are
listed in Table 4.

2.1.4. Polymers. ,e polymer used in our study was acrylic
emulsion; its properties are listed in Table 5.

2.1.5. Methylcellulose. On contact with water, methylcellu-
lose has the property of swelling up by absorbing the water. If
a large quantity of methylcellulose is mixed with water, it
rapidly absorbs water, transforming into a gel form, which
causes the problem of low dispersibility. ,us, in this ex-
periment, methylcellulose was dispersed in water slowly.,e
properties of methylcellulose are listed in Table 6.

2.1.6. pH Controller. To thicken the dispersed methylcel-
lulose, 2-amino-2-methyl-1-propanol (hereinafter, AMP)
was used as a pH controller; the properties of AMP are listed
in Table 7. As mentioned above, when methylcellulose
comes in contact with water, it swells and becomes highly
viscous. If methylcellulose is not evenly dispersed, the
swollen methylcellulose binds to undispersed methylcellu-
lose and becomes vitrified. ,e delayed methylcellulose has
been designed in such a manner that it does not swell
immediately upon contact with water; however, its viscosity
increases as the water temperature increases. ,erefore, if a
pH controller is used after methylcellulose is evenly dis-
persed, the pH increases to 9 or higher and methylcellulose
swells rapidly, thus increasing the viscosity of the liquid.

2.2. Experimental Procedure

2.2.1. Overview. Table 8 lists the measurement method used
for each part of our experiment. In our experiment, three
types of characteristics were primarily evaluated; these
characteristics can be summarized as follows:

(1) Stability of pozzolanic materials was evaluated using
an analysis test of the cement paste with RMAP, but
without fine aggregates

(2) Viscosity based on the mixing of pozzolanic mate-
rials and aggregates after production of RMAP

(3) Characteristics of the cement mortar with RMAP
produced using aggregates and pozzolanic materials
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Table 3: Physical properties of the OPC.

Specific gravity (°C) Blaine specific surface area (cm2/g)
Setting time (min) Compressive strength of mortar

(MPa)
Initial setting Final setting 3 days 7 days 28 days

3.15 3400 400 520 20 23 38

Table 4: Properties of the fine aggregates.

Type Maximum size (mm) Unit weight (kg/l) Specific gravity (20°C) Water absorption (%)
Quartz 0.14–0.3 1.5 2.62 1.19
Atomizing slag 0.14–0.3 2.2 3.56 0.42

Table 6: Properties of methylcellulose.

Appearance Particle size Viscosity at 20°C 1% solution Water content (%)
Whitish powder <600 μm (98%) 2,500–3,500mPa·s Max 5%

Table 7: Properties of the pH controller (AMP) used in the experiment.

pH of 0.1M aqueous AMP solution Molecular weight Specific gravity at 25°C Freezing point pKa at 25°C
11.3 89.1 0.942 −2°C 9.75

Table 1: Chemical composition of the pozzolanic materials.

SiO2 Al2O3 CaO MgO SO3 Fe2O3 P2O5 K2O Na2O LOI
Fly ash 50.88 22.33 6.702 2.18 0.795 5.136 0.237 0.98 1.69 9.07
Metakaolin 49.3 47.1 0.05 2.18 0.01 0.51 0.05 0.05 0.15 0.6

Table 2: Chemical composition of the OPC.

SiO2 Al2O3 CaO MgO SO3 Fe2O3 P2O5 K2O Na2O LOI
21.09 5.24 63.57 2.18 2.03 3.52 0.14 0.85 0.11 0.27

Table 5: Properties of the acrylic emulsion.

Color Solid content (%) Viscosity (mPa·s) pH (20°C)
White 48 102 9.0

Table 8: Measurement methods for different parts of the experiment.

Part of the experiment Sample Measurement items Standards

RMAP with pozzolanic materials

Cement paste
pH ASTM D1293-99 [15]
XRD ASTM D 1365-18 [16]

TG-DTA ASTM D 3850-12 [17]

RMAP Viscosity (cP) ASTM D 2196 [18]
Segregation ASTM C1610 [19]

Cement mortar

Viscosity (cP) ASTM D 2196
Flow ASTM C 230/230M-14 [20]

Compressive strength ASTM C 349 [21]
Flexural strength ASTM C 348 [22]
Adhesion tension ASTM D 7234-12 [23]

Water absorption coefficient ASTM C 1794-15 [24]
MIP ASTM D 3850-12 [25]
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2.2.2. Semi Premix Mortar Using Pozzolanic Materials.
,e RMAP mixing method employed in our study is out-
lined as follows. First, water, polymers, and methylcellulose
are evenly mixed together for 2min.,en, the pH controller
is added to the mixture, and the viscosity of methylcellulose
is increased by stirring the mixture. ,en, the pozzolanic
materials, quartz, and atomizing slags are added to the
thickened mixture, which is further mixed for 2min to
produce RMAP. Figure 1 shows the flowchart of the RMAP
mixing process.

2.2.3. Mixing Method Used for RMAP. Table 9 lists the
composition of the paste andmortar used in our experiment.
First, to evaluate their six-month stability, the paste and
RMAP specimens were cured at a temperature of 30°C and
relative density of 60% and then stored at 20°C. ,en, the
polymer-cement mortar specimen was produced at a tem-
perature of 20°C.

In particular, the paste specimen was produced by
mixing 100 g of OPC in the paste mixture for 3min; then, pH
analysis, XRD, and TG-DTA (thermogravimetry-differential
thermal analysis) were performed. For the measurement of
the pH of the cement paste, 10ml of the mixture was col-
lected and immersed in 100 g of distilled water, after which
the pH was measured thrice: 2, 4, and 6 months after im-
mersion. For XRD analysis, 30 g of the cured paste specimen
was collected after 3 and 28 days and crushed to particles of
300 μm or smaller sizes, or crushed and immersed in acetone
and dried. ,en, the specimen was analyzed using Cu ra-
diation at 45 kV and 40mA using an X-ray diffractometer
(Shimadzu XD-R1). ,e scanning rate was 5°/min with a
range of 5–60°.

,e RMAP specimen was produced by mixing quartz
and atomizing slags for 3min; then, the viscosity of the
produced specimen was measured.

For the cement mortar, after cement was added to the
RMAP, they were mixed for 3min. ,en, the mixture was
left standing for 2min and mixed again for 2min after then.
,e flow of the produced specimen was measured in ac-
cordance with ASTM C 230. ,e specimen of each mixture
was poured in a 4 cm × 4 cm × 16 cmmold and stripped after
curing for 18 hours. ,e compressive and flexural strengths
were measured three times at 3, 7, and 28 days in accordance
with ASTM C 348. In addition, the adhesion tension and
water absorption coefficient were measured in accordance
with ASTM D 7234-12 and ASTM C 1794-15, respectively.

3. Results and Analysis

3.1. Storage Stability after Mixing Pozzolanic Admixture and
Atomizing Slag

3.1.1. Characteristics of the RMAP. Table 10 lists the pH and
viscosity of RMAP. After mixing plain RMAP with fly ash
and metakaolin, the pH of the RMAP increases sharply from
7 to 11 because of the addition of the pH controller. ,ough
the pH of the specimen decreases slightly after fly ash is
mixed into it, this pH change was not considerable. Fur-
thermore, during the curing process, the pH hardly changed.

,us, it can be deduced that there was almost no change in
pH by the addition of fly ash and metakaolin. In the cement
paste, fly ash and metakaolin react directly with Ca(OH)2
present in the cement to form hydrates, thus lowering the
pH; however, it is believed that, in the RMAP, the expected
pH decrease because of this pozzolanic reaction was not
observed because the chemical structure of AMP, which is
used as a pH controller, raises the pH through the alcohol
group at its terminal.

,e viscosity of the semi premix paste after mixing and
curing the RMAP for 6 months was approximately 743–
860 cP. In particular, the viscosity of the plain specimen
immediately after mixing was approximately 800 cP but
slightly increased to 830 cP after curing for 6 months. In a
similar manner, the viscosity of the specimen produced by
mixing fly ash and metakaolin also slightly increased; it is
considered that, after the dispersion process of methylcel-
lulose, the undispersed methylcellulose absorbed water over
time and diffused in the liquid, thus slightly increasing the
viscosity of the mix.

When the changes in viscosity based on the mixing ratios
of fly ash and metakaolin were examined, it was observed
that the viscosity slightly decreased after the addition of fly
ash and increased when metakaolin was added; it is con-
sidered that metakaolin increased the viscosity because it has
a large specific surface area, thus requiring a large amount of
water for fluidity.

3.1.2. XRD and TG-DTA of the RMAP. Figures 2 and 3 show
the XRD graph for the RMAP according to the ages. It is
observed that the XRD curves are similar with no significant
differences between the semi premix paste immediately after
mixing and the RMAP after curing for six months.

Figure 4 shows the TG-DTA graph of the RMAP mixed
with cement. In this graph, the RMAP immediately after
mixing and the semi premix paste after curing for six months
show similar changes in the amount of calcium hydroxide.
Table 11 lists the quantities of calcium hydroxide in the
specimen by curing age; in particular, the amount of calcium
hydroxide does not show a significant difference between the
values immediately after mixing and curing the specimen for
six months. ,is observation indicates that there was no
pozzolanic reaction in the liquid during storage. Further-
more, the amount of calcium hydroxide in the specimen
with metakaolin was lower than that in the one with fly ash;
after 28 days, the amount of calcium hydroxide was ap-
proximately 65% that in the plain specimen.

3.1.3. Viscosity and Fluidity of Cement Mortar Based on
Atomizing Slag Replacement Ratio. Table 12 lists the vis-
cosity graph values for the RMAP based on the replacement
ratio of atomizing slags. As the replacement ratio of the
atomizing slag increased, the viscosity decreased and the
fluidity increased. However, after six months, the specimen
mixed with a high-density atomizing slag showed segrega-
tion. It is considered that the atomizing slag with coarse
particles does not have a significant effect on the viscosity of
the cement paste; however, the fluidity of the cement mortar
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increases owing to the ball bearing phenomenon caused by
spherical particles.

3.2. Mechanical Properties after Mixing the Pozzolanic Ad-
mixture and Atomizing Slag. Figure 5 shows the adhesion
tension graph for the cement mortar produced using RMAP.
,e adhesion tension at 3 days of age increased until the fly
ash replacement ratio of 10% but decreased after 15%.When

metakaolin was used instead, the adhesion tension increased
up to a 3% replacement ratio.

At 7 days of age, the adhesion tension showed a similar
trend to that at 3 days of age until the fly ash replacement
ratio of 10%; however, in the case of metakaolin, the ad-
hesion tension increased until the replacement ratio of 5%.
Furthermore, at 14 days of age, strength values showed an
increasing trend similar to that in the case of the mortar of 7
days of age. In the case of compressive strength, the strength

Water Polymer Methylcellulose

Mixing

Mixing

pH controllerHigh viscosity

Low viscosity

Sand

Mixing

Ready mixed acrylic paste 

Pozzolan
Atomizing slag

Cement +

Cement mortar

Cement+

Cement paste test

RMAP test 

Cement mortar test

Figure 1: Flowchart of the RMAP mixing process.

Table 9: Compositions of the paste and mortar.

Mixture
number

Polymer
(g)

Water
(g)

Methyl cellulose
(g)

pH controller
(g)

Fly ash
(g)

Metakaolin
(g)

Quartz
(g)

Atomizing slag
(g)

OPC
(g)

Plain 6.5 38.5 0.5 0.1 — — 54 — 100
F5M0 6.5 38.5 0.5 0.1 5 — 49 — 100
F10M0 6.5 38.5 0.5 0.1 10 — 44 — 100
F15M0 6.5 38.5 0.5 0.1 15 — 39 — 100
F10M1 6.5 38.5 0.5 0.1 10 1 43 — 100
F10M3 6.5 38.5 0.5 0.1 10 3 41 — 100
F10M5 6.5 38.5 0.5 0.1 10 5 39 — 100
P-AS10 6.5 38.5 0.5 0.1 31 10 100
P-AS20 6.5 38.5 0.5 0.1 21 20 100
FM-AS10 6.5 38.5 0.5 0.1 10 3 31 10 100
FM-AS20 6.5 38.5 0.5 0.1 10 3 21 20 100

Specimen
Cement past test

RMAP
Cement mortar

Table 10: pH and viscosity of RMAP.

Plain F5M0 F10M0 F15M0 F10M1 F10M3 F10M5

pH Initial 11 11.2 11 11.2 11 11 11
6 months 11 11.0 10.9 11.0 10.8 11 10.7

Viscosity (cP) Initial 800 780 765 743 770 790 810
6 months 830 810 784 761 810 835 860
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increased as the replacement ratios of fly ash and metakaolin
increased; in contrast, in the case of adhesion tension, the
largest value was observed at 10% fly ash and 3%metakaolin.

Furthermore, the compressive strength increased with
increasing age as the internal voids are filled. However, the
adhesion tension is realized owing to anchoring from the
hardening of the cement paste that penetrates into the voids
of the adhered surface. Anchoring is essential for the

manifestation of adhesion tension; adhesion may deteriorate
if the specimen is fractured owing to shrinking deformation
due to dry shrinkage after the cement specimen hardens.
,erefore, it is considered that a specimen with a high initial
adhesion tension may show a decrease in anchoring failure
due to dry shrinkage, thus showing a strength trend that is
different from that of the compressive strength.

Figure 6 shows the graph for the compressive strength of
the cement mortar produced using RMAP. ,e compressive
strength of the specimen mixed with fly ash increased until
the mixing ratio of 5% and decreased after that. In contrast,
in the case of metakaolin, the compressive strength increased
even at 1% mixing ratio and showed the highest value at 28
days of age when the mixing ratio was 5%.

Figure 7 shows the graph for the flexural strength of the
cement mortar produced using RMAP. At 3 days of age, the
compressive strength of the specimen mixed with fly ash
increased until a 5%mixing ratio and decreased after that. At
28 days of age, however, the flexural strength increased until
10% mixing ratio. In contrast, when metakaolin was mixed,
the flexural strength improved at 3 days of age; however, it
was lower than that of the plain specimen. Nevertheless, at
28 days of age, the flexural strength was high in all mixtures
of metakaolin.

3.3. Mechanical Properties of the RMAP Based on the Re-
placement Ratio of Atomizing Slag. Figure 8 shows the ad-
hesion tension graph for cement mortar based on the
replacement ratio of the atomizing slag. As the mixing ratio
of the atomizing slag increased, the adhesion tension at 3
days of age was slightly higher than that of the specimen
using quartz, and a similar trend was observed until 28 days
of age. For specimens modified with fly ash and metakaolin,
the adhesion tension at 3 days of age was higher by 0.1N/
mm2 than the unmodified specimen.

Figure 9 shows the compressive strength graph for the
cement mortar based on the replacement ratio of the at-
omizing slag. As the mixing ratio of the atomizing slag
increased, the specimen showed higher compressive
strengths compared with the plain specimen at 3 and 28 days
of age. However, the specimens modified with fly ash and
metakaolin showed lower compressive strengths at 3 days of
age but higher compressive strengths at 28 days of age.
Because the atomizing slag is a spherical particle, it is
considered that the strength is increased due to the im-
provement of the filling performance due to the increase of
fluidity [26, 27].

Figure 10 shows the flexural strength graph for the
cement mortar based on the replacement ratio of the at-
omizing slag. As the mixing ratio of the atomizing slag
increased, the specimen showed higher flexural strengths
compared with the plain specimen at 3 and 28 days of age.
However, the specimens modified with fly ash and meta-
kaolin showed lower flexural strengths at 3 days of age but
higher compressive strengths at 28 days of age.

3.4. Coefficient of Water Absorption for RMAPModified with
the Admixture. Figures 11 and 12 show the graph for the

OPC

F10M0 (6 months)

F10M0 (initial)

0 10 20 30 40 50 60
2θ

Figure 3: XRD graph for the semi premix paste after 28 days.

Plain

F10M0 (initial)

F10M0 (6 months)

Temperature (°C)
2000 400 600 800 1000

Figure 4: TG-DTA graph for RMAP with cement after 3 days.

OPC

F10M0 (6 months)

F10M0 (initial)

0 10 20 30 40 50 60
2θ

Figure 2: XRD graph for the semi premix paste after 3 days.
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coefficient of water absorption for the cement mortar
modified with the admixture. In particular, the coefficient of
water absorption showed a continuously decreasing trend
until 15% fly ash. In contrast, when metakaolin was mixed,
the coefficient of water absorption decreased as the mixing
ratio increased. Furthermore, when the atomizing slag was
mixed, the change in the coefficient of water absorption was
not large.

3.5. MIP Analysis. Figure 13 shows the void characteristics
of the specimen composed of RMAP and cement. ,e in-
ternal voids decreased after the pozzolanic admixture was
added. ,us, the pozzolanic admixture is considered to be
the cause of the decreasing coefficient of water absorption.

4. Conclusions

In our study, RMAP specimens were produced using in-
dustrial by-products; the characteristics of the obtained
polymer-cement mortar produced using them were exam-
ined. Consequently, the following conclusions are obtained
based on our study.

When the specimens were produced using pozzolanic
admixtures in the RMAP, the properties immediately after
mixing the RMAP were identical to those of the specimen
after curing for six months; in addition, the properties of the
RMAP with pozzolanic admixtures in the liquid state
showed no deterioration.

In regard to the different pozzolanic admixtures used
with the RMAP, using fly ash decreased the viscosity of the

Table 11: Amount of Ca(OH)2 according to curing age.

Specimen
Amount of Ca(OH)2

3 days 28 days
Absolute value (%) Equivalent to plain specimen (%) Absolute value (%) Equivalent to plain specimen (%)

Plain −2.426 100 −1.956 100
F10M0 (initial) −1.768 72.87 −1.508 77.10
F10M0 (6 months) −1.81 74.60 −1.592 81.39
F10M3 (initial) −1.419 58.49 −1.276 65.23
F10M3 (6 months) −1.451 59.81 −1.329 67.94

Table 12: pH and viscosity of the RMAP.

Plain P-AS10 P-AS20 FM-AS10 FM-AS20
Unit weight (kg) 2105 2160 2210 2140 2190

Segregation Initial Not detected Not detected Not detected Not detected Not detected
6 months Not detected Detected Detected Not detected Not detected

Viscosity (cP) Initial 10,000 9,200 8,700 11,200 11,600
6 months 10,500 9,300 8,750 11,500 11,300

Flow (mm) 160 165 170 170 175
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Figure 5: Adhesion tension for the cement mortar with RMAP.
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Figure 12: Coefficient of water absorption of the atomizing slag-modified RMAP.
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Figure 13: MIP graphs for RMAP with cement. (a) Plain. (b) F10M3.
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specimen, whereas metakaolin increased it. ,us, a product
that has similar viscosity characteristics as the plain speci-
men could be produced by their combination.

,e RMAP with the atomizing slag experienced segre-
gation because of high specimen density six months after
mixing. However, segregation could be suppressed by in-
creasing the viscosity by the addition of fly ash and meta-
kaolin. ,e RMAP with pozzolanic admixtures showed
higher strengths than the plain specimen at every age
considered in the study as well as in the case when a mixture
of both fly ash and metakaolin was used. In the case of
compressive and flexural strengths, the specimen with fly ash
showed higher strengths than the plain specimen at early
ages; however, the specimen using metakaolin showed
higher strengths than the plain specimen even in the long
term. It was also observed that the use of pozzolanic ad-
mixtures in the RMAP can ensure the stability of adhesion
tension.

When the atomizing slag was used, the viscosity de-
creased and fluidity increased. ,e mixture with the at-
omizing slag showed strength-increasing effects for adhesion
tension, flexural strength, and compressive strength. ,us,
using pozzolanic admixtures could provide higher perfor-
mance compared to plain specimens. ,e RMAP with
pozzolanic admixtures showed a decrease in the coefficient
of water absorption due to the effect of the filling of internal
voids, which was confirmed using MIP analysis as well.
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