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Abstract.

In the process of producing light brick, there is ‘mixed foam’ agent to reduce the
value of its density, therefore it can reduce the values of compressive strength. To
reduce its density and increase the value of pressure, the variations and types of
fillers must match the composition. The manufacture of light brick type CLC
(Cellular Lightweight Concrete) has been carried out with several variations and
types of fillers to compare the values of compressive strength and density. The fillers
are as follows: Water Hyacinth, Banana Midrib, and Wood Shavings based on gold
processing waste (GPW). The compressive strength and density test results on
various filler percentages are as follows: 1). Water hyacinth at the percentage of
0%, 15%, 30%, 45%, 60% has compressive strength: (2.43; 0.73; 0.69; 0.59; 0.65)
MPa while the densities are ( 1.62; 1.20; 1.41; 1.13; 1.20) gr / cm?. 2). Banana
midrib with variations are: 0-4 midribs has compressive strength: (2.43; 1.25; 1.68;
2.13; 1.32) MPa and its densities are (1.62; 1.29; 1.12; 1.16; 1.25) gr / cm’. 3).
Wood shavings with percentage: 0%, 25%, 50%, 75% have compressive strength:
(2.43; 1.39; 2.04; 1.72) MPa and their densities: (1.62; 1, 21; 1.26; 1.20) gr /em’.
The results showed that the best compressive strength was produced by the filler
from wood shavings with an average of 1.85 MPa and a density of 1.31 gr / cm’. The
lowest density was obtained from the banana midrib filler which was 1.29 gr / cm3
with a compressive strength of 1.76 MPa. It can be concluded that light brick is best
suited to wood shavings fillers.
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I. INTRODUCTION

Light brick type CLC is easier to develop than AAC. Producing light brick types
of CLC can be done by various communities because the drying process is natural. The
composition of the materials must be matched, therefore it must be investigated to
produce a high compressive strength and the lowest density value. Pangga, 2018 [1-2]
has found that there is a correlation between compressive strength and light brick
density values. The tendency will be seen when the density is controlled at a low
position, the compressive strength is decreased. Conversely, when the compressive
strength is controlled at a high position, the density is increased. This condition must
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be avoided in the process of making light bricks. It is expected, by increasing the value
of compressive strength, the density values are between 0.6-1.8 gr / cm3 to be
classified as light brick [3-6]. To obtain optimal results (high compressive strength and
low density), the use of fillers and variations in the composition of the fraction is an
alternative solution.

Various types of fillers can be applied to obtain lightweight bricks which have
different compressive strength and density values. Some fillers that have been used to
produce light bricks with high compressive strength and low density are as follows:
water hyacinth, banana midrib, pumice, wood shavings, and rice husk ash [3]. The
fillers have different characteristics and properties, therefore each needs to be
optimized for the percentage of the materials, as well as the function of the fillers to
produce light bricks with the expected properties.

Generally, conventional bricks have compressive strength and density which are
9.29 MPa [8] and 0.65 gr/cm3. Meanwhile the light brick in trade has a compressive
strength and density of 2.5-25 MPa and 1.8 gr / cm3. Haryanti [9-11] found that, light
brick with a ratio of cement and ash composition of : 50%, and foam mixture (polymer
and hardener) respectively: 50% produced the average compressive strength and the
highest density was 3.99 MPa and 0.78 gr/cm3.

The results of these studies as a basis for making light brick by utilizing
materials around which have not been utilized to the fullest. Consequently, the use of
these materials is certainly still not in accordance with the general standard, therefore it
is necessary to modify the composition in the manufacturing process. This study uses
gold processing waste as its basic ingredients, and several types of fillers as
reinforcement. The filler variations are as follows: water hyacinth, banana midrib, and
wood shavings. The three ingredients are very easy to find and have not been utilized
maximally.

II. METHODS

Preparation of materials are carried out as follows:

1. Gold processing waste (GPW) obtained from traditional GPW of Sekotong
community, west Nusa Tenggara, Indonesia.

2. Water hyacinth stems that have been dried before they are brittle, then make the
appropriate pieces.

3. Banana midribs can be a midrib or stem stem. All dried and cut into small pieces as
needed..

4. Wood shavings are obtained in a rather rough size

5. Other supporting materials such as foam agents (foam) and cement.

All GPW materials are mixed and vary the types of fillers to be used according
to the procedure as follows:
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Figure 1. Research Flow
Each filler from banana midribs and wood shavings (Figure 1) can be compared.

Lightweight bricks that have been finished can be dried naturally to be tested for
density and compressive strength, (UTM Alfantes 9) [13].

III. RESULT AND DISCUSSION
The results showed that the optimization of the composition between water,
cement, and GPW as basic materials greatly affected the light brick product. The next
process, mixing the filler into the mixture with the percentages as follows:
a. Water hyacinth fillers are randomized with a percentage of volume fraction: 0%,
15%, 30%, 45%, and 60%..
b. Filler of banana midrib with variation of 0-4 midribs.
c. Wood shavings filler with a percentage of volume fraction of 0%, 25%, 50%, and
75%.
The manufacturing process is shown in Figure 2, while the results of
compressive strength and density analysis are shown in tables 1, 2, and 3.
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Figure 2. The process of making light bricks: a) Preparation of materials; b)

Manufacture of foam; ¢) Pouring the poured filler according to the type of filler and its

percentages; d) Light brick products.

Table 1. Comparison of Compressive Strength and Density of Hyacinth Filler

Composition of water Compressive  Density
No hyacinth filler strength (gr/cm?)
volume fraction (%) (MPa)

1 0 243 1.62
2 15 0.73 1.20
3 30 0.69 1.41
4 45 0.59 1.13
5 60 0.65 1.20
Average 1.02 1.31

Lightweigh brick without water hyacinth (0) has a higher compressive strength
than water hyacinth filler. This condition occurs in all percentages when the percentage

of water hyacinth filler increases, causing the compressive strength to decrease (Table
1). This phenomenon occurs because the adhesive forces between basic materials and

fillers are lower than cohesive. Therefore the dynamic load will release the bond

between the matrix and filler earlier than the bond between the matrix and between the
fillers. Finally, this condition will cause the material to crack because of the small

compressive force.

However, it was seen that the addition of water hyacinth filler caused a decrease

in the density value from the previous 1.62 gr / cm3 to be lower. This condition has

been influenced by the low density of water hyacinth.

Table 2. Compressive Strength and LightweighBrick Density using
Banana Midribs/LayersFiller

Composition of the ~ Compressive  Density
No number of banana strength (gr/cm?)
midrib layers (MPa)
1 Without layers 2.43 1.62
2 1 Layer 1.25 1.29
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3 2 Layer 1.68 1.12
4 3 Layer 2.13 1.16
5 4 Layer 1.32 1.25

Average 1.76 1.29

A similar condition also occurs in light brick with fillers from banana midribs, a
number of filler layers cause low compressive strength. Likewise, the density tends to
be lower (Table 2). There is a similar tendency (Table 1), which means that physically
hyacinth and banana midrib have similar characteristics.
Table3. Compressive Strength and Lightweight Brick Density Using Filler
from Wood shavings

Composition Wood  Compressive  Density
No  Shavings filler (%) strength (gr/cm®)

(MPa)
1 0 243 1.62
2 25 1.39 1.21
3 50 2.04 1.26
4 75 1.72 1.20
Average 1.85 1.32

Light brick with wood shavings filler shows that the density value is quite high
compared to the fillers of water hyacinth and banana midrib. There are optimum
conditions for producing high compressive strength and lower density than without
wood shavings fillers (Table 3). This condition occurs when the composition of 50%
wood shavings filler produces compressive strength and density of 2.04 MPa and 1.26
gr/cm3. The use of wood shavings filler is more stable than water hyacinth and banana
midrib. This condition is caused by the spread of filler in the base material more evenly
and its small size. As a result, the filler surface is wider so that the adhesive force
between the matrix and filler is greater than the cohesive force. Therefore, the dynamic
load given to light bricks will be more evenly distributed.

Based on data in tables 1, 2, and 3, it was found that the average compressive
strength and density in each filler were as follows: water hyacinth was 1.02 MPa and
1.31 gram / cm3; while for banana midribs 1.76 MPa and 1.29 grams / cm3; and finally
for wood shavings 1.85 MPa and 1.31 grams / cm3. The three fillers, the density values
are in the range of light brick categories [9] and [14-15]. The decrease in the density
value is shown in Figures 3 and 4.

MPa

Figure 3. Comparison of Compressive Strength of the Materials Used
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Figure 4. Comparison of Density Values
In Figures 3 and 4 combined with Tables 1, 2, and 3, it shows that the most

stable compressive strength is light brick with wood shavings filler. However the
density values of the three filler types are relatively stable and are included in the
density range called light brick.

IV. CONCLUSION

The types and variations in the percentage of filler are very influential on the
value of compressive strength and light brick density produced. Light brick produced
from the three types of fillers is a lightweight brick category with a range of 0.6-1.8
gr/cm’. Types of fillers that are more profitable to develop are fillers from wood
shavings. The value of compressive strength of wood shavings is more stable than
fillers from banana midribs and wood shavings.
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