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Abstract: Red brick is one of the building materials used to make building walls. Red bricks are made from clay and can be
mixed using additives. The use of clay has the most composition in the red brick mixture. Adding addictive materials is an effort
that many researchers have made to improve the quality of red bricks. In this study, researchers were interested in using
carrageenan as a mixture of red bricks. The research was carried out experimentally in the laboratory by making brick samples
measuring 5 cm x 5 cm x 5 cm with various mixtures of BMC (control), BMKS5 with the addition of 5% carrageenan, BMK10
with the addition of 10% carrageenan, and BMK15 with the addition of 15% carrageenan with drying temperature 50°C, 100°C,
and 150°C for 24 hours.Research data was obtained through an experimental process of testing the compressive strength of red
bricks using a compression test equipment. The data obtained was processed to obtain the compressive strength value of the red
brick. The results showed that addition of 5% of the carrageenan mixture had an effect on the compressive strength of the red
brick. Addition of 5% carrageenan contributed to the increase in the compressive strength of the red brick. There was a decrease
in the compressive strength of the red brick in the sample with the percentage of addition carrageenan by 10% and 15 %. The
ideal drying temperature for a mixture of red bricks with carrageenan is at 50°C for 24 hours.
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1. Introduction

Red brick is one of the building materials used to make
building walls. Red brick has been known from ancient
times until now as a material that is often used in making
building walls. The existence of red bricks which are easily
available on the market is one of the reasons red bricks are
still the favorite material used for making walls. The
materials for making bricks are easy to obtain and the
manufacturing process is simple, which means that many
small factories producing red bricks can be found in various
regions, so that the need for red bricks can be maintained.

Red bricks have many advantages compared to other wall
materials, but red bricks are produced by a combustion

process which produces carbon dioxide which can pollute
the air. To burn 5000 bricks measuring 20 cm x 10 cm x 5
cm, no less than 100 kg of CO2 will be released into the air
[1]. This will increase the temperature of the earth's surface
which will result in climate change which can disrupt
forests and other ecosystems. The brick burning process
aims to speed up the brick hardening process. It takes 4
days for the brick burning process to be carried out
continuously. So far, the burning process is still done
manually using firewood. Based on observations at one of
the brick production sites in Lubuk Pakam District, Deli
Serdang Regency, it was stated that approximately four
million rupiah for the brick burning process is required for

144


https://journal.gpp.or.id/index.php/ijrvocas/index
mailto:nofriadi@polmed.ac.id
https://doi.org/10.53893/ijrvocas.v3i4.82

DOI: https://doi.org/10.53893/ijrvocas.v3i4.82 145

9,000 bricks.

Red bricks are made from clay and can be mixed using
additives. The use of clay has the most composition in the
red brick mixture. Adding addictive materials is an effort
that many researchers have made to improve the quality of
red bricks. In this study, researchers were interested in using
carrageenan as a mixture of red bricks. Much research has
been carried out regarding carrageenan and soil on soil
strengthening and stabilization. The compressive strength
value of the soil increases with increasing addition of
carrageenan [2]. By adding fly ash and rice husk ash at 4%,
8%, 12%, and 18% of the weight of the main material,
namely clay, the highest compressive strength value of
bricks was obtained in the 16% mixture at 18.90 kg/cm2 so
that it was able to improve the quality and strength. press
the red brick [3]. Red bricks using additional 20% cocoa
shell ash and using variations in burning time of 2 hours, 3
hours and 4 hours obtained an optimum compressive
strength of 11.28 MPa with a burning time of 4 hours [6].

Biological approaches have recently been explored as
environmentally friendly alternatives to engineered soil
methods in geotechnical engineering practices. The use of
microbial induced calcite precipitation, reactive enzymes,
and microbial polymers, such as biopolymers, in soil
improvement [14].The use of carrageenan in soil samples
showed a positive influence on compressive strength and
tensile strength. The average strength increase is 85%, 33%,
52% compared to control samples in compression, splitting
and bending tests [4]. Soil strengthening with a combination
of carrageenan and casein can improve soil strength. It is
also advisable to consider biodeterioration considerations in
the design and implementation of biopolymer-based soil
reinforcement practices [5].

2. Carragenan

Carrageenan is a hydrocolloid extracted from red
seaweed belonging to the species Eucheuma (kappaphycus),
Chondrus, Gigartina, and Hypnea [2]. Carrageenan is
divided into three main groups: Kappa Carragenan, lota
Carragenan, and Lamda Carragenan. In this study, Kappa
Carrageenan was used in powder form as in Figure 2.
Kappa carrageenan is composed of a (1,3) D galactose 4
sulfate and B (1,4) 3,6 anhydro D Galactose 6 sulfate ester
and 3,6 anhydro D galactose 2 sulfate ester. Kappa
carrageenan has better gel strength when compared to iota
carrageenan and lambda carrageenan, this is because in the
kappa carrageenan group there is a sulfate group which can
be completely eliminated so that the molecular uniformity
becomes uniform and the gelation power increases[7].

.

Figure 2. Kappa Carrageenan

3. Clay

Red bricks are made from clay and can be mixed using
additives [8].The use of clay has the most composition in
the red brick mixture. The plastic properties of clay are very
important to facilitate the initial process of making
bricks[15]. Adding addictive materials is an effort that
many researchers have made to improve the quality of red
bricks. The material for making red brick samples was taken,
namely clay from Suka Mulia Village, Pagar Merbau
District, Deli Serdang Regency. Sample making and testing
of red bricks was carried out at the Medan State Polytechnic
Civil Engineering Laboratory.

Clay material is subjected to material testing to obtain its
material properties. Tests were carried out for water content,
specific gravity, plastic limit and liquid limit of the soil.
Material property testing uses SNI guidelines [9,10,11,12].
Testing was carried out at the Materials Laboratory of the
Civil Engineering Department of the Medan State
Polytechnic

4. Specimen Preparation

The research method used is an experimental method. The
experimental process begins by preparing materials for
making brick samples. The first step in preparing the material
is sorting the clay from the gravel mixture, this is done to get
pure clay without any other ingredients. The specimen
mixture uses a variety of mixtures: control specimen,
specimen with the addition of 5% carrageenan, addition of 10%
carrageenan, and addition of 15% carrageenan. The
comparison of the clay and carrageenan mixture can be seenin
Table 1.

Table 1. Variation of Spesimen

Spesi Mixture Number of
pesimen Clay Carrgeenan Sampel
BMC(control) 100 % 0 3
BMK5 95 % 5% 3
BMK10 90 % 10 % 3
BMK 15 85 % 15 % 3
Total 12

The mixture of clay and carrageenan is weighed according
to the mixture proportions. Clay and carrageenan are mixed
using a mixer to obtain a homogeneous mixture. Add water
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(20%) to get the right consistency. The mixture is then molded
into a mortar mold measuring 5 cm x 5 cm x 5 cm. Three
samples were prepared for each condition. The soil was
compacted in the molds in three layers with 25 blows per layer

After 30 minutes the sample mold can be opened. Treat the
sample at room temperature for 24 hours which can be seen in
Figure 2., then dry the sample using an oven at a temperature
of 50°C, 100°C, and 150°C for 24 hours. After 24 hours,
remove the sample from the oven and leave it for 24 hours for
further compressive strength testing showed figured 3

Figure 3. Spesimen of Red Brick

5. Test Prosedure

Red brick compressive strength test based on SNI Testing
Method for Compressive Strength of Portland Cement Mortar
for Civil Works [13]. All the geometric dimensions and the
specimen mass were measured, and the specimen's top and
bottom surfaces were trimmed slightly to prevent uneven
stress distribution during testing. Samples were loaded to
failure and their residual compressive strength was measured.
Three measurements were averaged for each case. The testing
process can be seen in Figure 4.

Figure 4. Testing Method

6. Result
6.1. Maximum Load Red brick at drying temperature 50°C

Research data was obtained through an experimental
process of testing the compressive strength of red bricks using
a compression test equipment. Data obtained from the results
of tool readings when testing the compressive strength of red
bricks. Below are presented the results of data processing in
the form of maximum load results that occurred during testing.

Table 2. Maximum load during compressive strength testing at Temperature

50°C
No Spesimen MaEth;)ad
1. BMC 1 9.3
2. BMC 2 7.2
3. BMC 3 6.2
4. BMKS5 1 9.5
5, BMKS5 2 8.9
6. BMKS5 3 9.7
7. BMK10 1 6.7
8. BMK10 2 6.6
9. BMK10 3 6.3
10. BMK15 1 7.6
11. BMK15 2 8
12. BMK15 3 5.9

The test results obtained maximum load data which can be
seen in Table 2. The red bricks without the addition of the
carrageenan mixture (control) respectively received maximum
loads of 9.3 kN, 7.2 kN and 6.2 kN. Red bricks with the
addition of a carrageenan mixture of 5% of the weight of the
bricks (BMKS5) each obtained a maximum load of 9.5 kN, 8.9
kN, and 9.7 kN. Red bricks with the addition of a carrageenan
mixture of 10% of the weight of the brick (BMKZ10) each
obtained a maximum load of 6.7 kN, 6.6 kN, and 6.3 kN.
Lastly, for red bricks with the addition of a carrageenan
mixture of 15% of the weight of the bricks (BMK15)
respectively, the maximum load was 7.6 kN, 8 kN and 5.9 kN.

6.2. Maximum Load Red brick at drying temperature 100°C

Research data was obtained through an experimental
process of testing the compressive strength of red bricks using
a compression test equipment. Data obtained from the results
of tool readings when testing the compressive strength of red
bricks. Below are presented the results of data processing in
the form of maximum load results that occurred during testing.

Table 3. Maximum load during compressive strength testing at Temperature

100°C
. Max Load
No. Spesimen (Kn)
1. BMC 1 9.1
2. BMC 2 9.1
3. BMC 3 7.6
4. BMK5 1 9.7
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5 BMKS5 2 9.2
6. BMKS 3 8.1
7. BMK10 1 8.1
8 BMK10 2 6

9. BMK10 3 6.1
10. BMK151 5

11. BMK15 2 6.8
12. BMK15 3 7.1

The test results obtained maximum load data which can be
seen in Table 3. The red bricks without the addition of the
carrageenan mixture (control) respectively received maximum
loads of 9.1 kN, 9.1 kN and 7.6 kN. Red bricks with the
addition of a carrageenan mixture of 5% of the weight of the
bricks (BMK?5) each obtained a maximum load of 9.7 kN, 9.2
kN, and 8.1 kN. Red bricks with the addition of a carrageenan
mixture of 10% of the weight of the brick (BMKZ10) each
obtained a maximum load of 8.1 kN, 6 kN, and 6.1 kN. Lastly,
for red bricks with the addition of a carrageenan mixture of 15%
of the weight of the bricks (BMK15) respectively, the
maximum load was 5 kN, 6.8 kN and 7.1 kN.

6.3. Maximum Load Red brick at drying temperature 150°C

Research data was obtained through an experimental
process of testing the compressive strength of red bricks using
a compression test equipment. Data obtained from the results
of tool readings when testing the compressive strength of red
bricks. Below are presented the results of data processing in
the form of maximum load results that occurred during testing.
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7. Compressive Strength of Red Brick

Compressive strength is one of the parameters used to
determine the strength or ability of a material or object to
withstand pressure or load. The compressive strength value of
a brick is needed to determine the maximum strength of an
object to withstand pressure or load until it cracks and breaks.
Based on the test results, the compressive strength of red brick
was calculated using the formula (1).

P= FIA (1)

7.1. Compressive Strenght Red brick at drying temperature
50°C

The results of calculating the compressive strength of red
brick can be seen in table 5. Red bricks without the addition of
the carrageenan mixture (control) each obtained compressive
strengths of 3.72 MPa, 2.88 MPa and 2.48 MPa. Red bricks
with the addition of a carrageenan mixture of 5% of the brick
weight (BMKD5) each received a maximum load of 3.8 MPa,
3.56 MPa and 3.88 MPa. Red bricks with the addition of a
carrageenan mixture of 10% of the brick weight (BMK10)
each received a maximum load of 2.68 MPa, 2.64 MPa and
2.52 MPa. Finally, for red bricks with the addition of a
carrageenan mixture of 15% of the weight of the bricks
(BMK15), the maximum loads were 3.04 MPa, 3.2 MPa and
2.36 MPa respectively.

Table 5. Compressive strength of red brick from test results at drying
temperture 50°C

Table 4. Maximum load during compressive strength testing at Temperature s 25 SN Average_
150°C No. Spesimen Load Strength Compressive
(Kn) (MPa) Strength
No Spesimen Max L oad (MPa)
' (Kn) 1. BMC 1 9.3 3.72
1. BMC 1 10.3 2. BMC 2 7.2 2.88 3.03
2. BMC 2 6.4 3. BMC 3 6.2 2.48
3. BMC 3 6.6 4, BMKS5 1 9.5 3.8
4. BMK5 1 6.5 5. BMKS5 2 8.9 3.56 3.75
5. BMKS5 2 9 6. BMKS5 3 9.7 3.88
6. BMK5 3 8.6 7. BMK10 1 6.7 2.68
7. BMK10 1 8.8 8. BMK10 2 6.6 2.64 2.61
8. BMK10 2 6 9. BMK10 3 6.3 2.52
9. BMK10 3 7.8 10. BMK15 1 7.6 3.04
10. BMK15 1 5.7 11. BMK15 2 8 3.2 2.87
11. BMK15 2 8.4 12. BMK15 3 5.9 2.36
12. BMK15 3 5.7

The test results obtained maximum load data which can be
seen in Table 4. The red bricks without the addition of the
carrageenan mixture (control) respectively received maximum
loads of 10.3 kN, 6.4 kN and 6.6 kN. Red bricks with the
addition of a carrageenan mixture of 5% of the weight of the
bricks (BMK5) each obtained a maximum load of 6.5 kN, 9
kN, and 8.6 kN. Red bricks with the addition of a carrageenan
mixture of 10% of the weight of the brick (BMKZ10) each
obtained a maximum load of 8.8 kN, 6 kN, and 7.8 kN. Lastly,
for red bricks with the addition of a carrageenan mixture of 15%
of the weight of the bricks (BMK15) respectively, the
maximum load was 5.7 kN, 8.4 kN and 5.7 kN.

A significant increase occurred in red brick with the
addition of the carrageenan mixture. Table 5 displays the
compressive strength of red brick for each sample variation.
There was an average increase of 23.79% between BMC and
BMKS5 samples, meaning that the addition of 5% carrageenan
contributed to the compressive strength of red brick. There
was a decrease in the compressive strength of red brick in
samples with an additional percentage of carrageenan of 10%,
there was a decrease of 30.25% between samples BMKS5 and
BMK10. This means that the addition of 10% carrageenan was
not able to provide a good contribution to increasing the
strength of the red brick.
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7.2. Compressive Strenght Red brick at drying temperature
100°C

The results of calculating the compressive strength of red
brick can be seen in table 6. Red bricks without the addition of
the carrageenan mixture (control) each obtained compressive
strengths of 3.64 MPa, 2.64 MPa and 3.04 MPa. Red bricks
with the addition of a carrageenan mixture of 5% of the brick
weight (BMKS5) each received a maximum load of 3.88 MPa,
3.68 MPa and 3.24 MPa. Red bricks with the addition of a
carrageenan mixture of 10% of the brick weight (BMK10)
each received a maximum load of 3.24 MPa, 2.4 MPa and 2.44
MPa. Finally, for red bricks with the addition of a carrageenan
mixture of 15% of the weight of the bricks (BMK15), the
maximum loads were 2 MPa, 2.72 MPa and 2.84 MPa
respectively.

Table 6. Compressive strength of red brick from test results at drying
temperture 100°C

3.56 MPa and 3.88 MPa. Red bricks with the addition of a
carrageenan mixture of 10% of the brick weight (BMKZ10)
each received a maximum load of 2.68 MPa, 2.64 MPa and
2.52 MPa. Finally, for red bricks with the addition of a
carrageenan mixture of 15% of the weight of the bricks
(BMK15), the maximum loads were 3.04 MPa, 3.2 MPa and
2.36 MPa respectively.

Table 7. Compressive strength of red brick from test results at drying

temperture 150°C

Max Compressive Average
No. Spesimen Load Strength Compressive

(Kn) (MPa) Strength

(MPa)

1. BMC 1 10.3 4.12
2. BMC 2 6.4 2.56 311
3 BMC 3 6.6 2.64
4. BMKS5 1 6.5 2.6
5 BMKS5 2 9 3.6 321
6. BMKS5 3 8.6 3.44
7. BMK10 1 8.8 3.52
8. BMK10 2 6 24 201
9. BMK10 3 7.8 3.12
10. BMK15 1 5.7 2.28
11. BMK15 2 8.4 3.36 2.64
12. BMK15 3 5.7 2.28

Max Compressive Average
No. Spesimen Load Strength Compressive
(Kn) (MPa) Strength
(MPa)
1. BMC 1 9.1 3.64
2. BMC 2 9.1 2.64 3.44
3. BMC 3 7.6 3.04
4, BMKS5 1 9.7 3.88
5. BMKS5 2 9.2 3.68 3.66
6. BMKS5 3 8.1 3.24
7. BMK10 1 8.1 3.24
8. BMK10 2 6 24 2.69
9. BMK10 3 6.1 244
10. BMK15 1 5) 2
11. BMK15 2 6.8 2.72 2.52
12. BMK15 3 7.1 2.84

A significant increase occurred in red brick with the
addition of the carrageenan mixture. Table 6 displays the
compressive strength of red brick for each sample variation.
There was an average increase of 4.65% between BMC and
BMKS5 samples, meaning that the addition of 5% carrageenan
contributed to the compressive strength of red brick. There
was a decrease in the compressive strength of red brick in
samples with an additional percentage of carrageenan of 10%,
there was a decrease of 25.18% between samples BMKS5 and
BMKZ10. This means that the addition of 10% carrageenan was
not able to provide a good contribution to increasing the
strength of the red brick.

7.3. Compressive Strenght Red brick at drying temperature
150°C

The results of calculating the compressive strength of red
brick can be seen in table 7. Red bricks without the addition of
the carrageenan mixture (control) each obtained compressive
strengths of 3.72 MPa, 2.88 MPa and 2.48 MPa. Red bricks
with the addition of a carrageenan mixture of 5% of the brick
weight (BMKS5) each received a maximum load of 3.8 MPa,

A significant increase occurred in red brick with the
addition of the carrageenan mixture. Table 7 displays the
compressive strength of red brick for each sample variation.
There was an average increase of 3.43% between BMC and
BMKS5 samples, meaning that the addition of 5% carrageenan
contributed to the compressive strength of red brick. There
was a decrease in the compressive strength of red brick in
samples with an additional percentage of carrageenan of 10%,
there was a decrease of 6.22% between samples BMKS5 and
BMK10. This means that the addition of 10% carrageenan was
not able to provide a good contribution to increasing the
strength of the red brick.

8. Effect of temperature on compressive
strength

The effect of brick drying temperature on the
compressive strength of red brick. The ideal temperature for
bricks mixed with 5% carrageenan was obtained at a
temperature of 50°C. In table 8 it can be seen that at a
temperature of 50°C the MBK5 specimen has an average
compressive strength of 3.75 MPa but at a temperature of
100°C the compressive strength of BMKS5 decreases to 3.66
MPa and at a temperature of 150°C BMKS5 it decreases to 3.21
MPa. From these results it can be concluded that the ideal
drying temperature for a mixture of red bricks with
carrageenan is at 50°C for 24 hours.



DOI: https://doi.org/10.53893/ijrvocas.v3i4.82

Table 8. Average Compressive Strength at Drying Temperature [11]
Average Compressive Strength (MPa) [12]
. at Drying Temperature
No. Spesimen 50°C 100°C 150°C [13]
1. BMC 3.03 3.44 311 [14]
2. BMKS5 3.75 3.66 321
3. BMK10 2.61 2.69 2.01
4. BMK15 2.87 2.52 2.64
[15]

9. Conclusion

The addition of 5% of the carrageenan mixture had an effect
on the compressive strength of the red brick. Addition of 5%
carrageenan contributed to the increase in the compressive
strength of the red brick. There was a decrease in the
compressive strength of the red brick in the sample with the
percentage of addition carrageenan by 10% and 15 %. The
ideal drying temperature for a mixture of red bricks with
carrageenan is at 50°C for 24 hours.
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