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  ABSTRACT  

 
 

Many bricks are produced by small business and industries as 

construction materials. As the population increases, there is also more demand 

for bricks in construction construction. The materials used in this study are 
waste from the acacia wood burning process and carbide welding ash waste. 

These two materials will be tested into additives from making bricks. The 

research method was carried out using testing of moisture content, specific 

gravity, Atterberg limit testing (Liquid limit) as well as a visual description of 
bricks with an outside temperature without a combustion process. Of the three 

samples, the average moisture content obtained, the lowest moisture content 

value was 69.41% in a mixture of clay soil plus acacia ash which showed that 

the soil category was a soft organic clay  category  with the characteristic that 
the soil could be pressed with the tip of the thumb so that the soil was suitable 

to be used as additional raw material in making stone stones without burning. 

The results of the average soil specific gravity test of 2 samples showed a Gs 

value of 2.64 at a temperature of t0 C, this shows that the soil with the organic 
clay category is in accordance with the test results on the moisture content that 

the clay soil is the basic raw material. The liquid limit test in this study showed 

the average value of water content in bricks without additives as much as 

120.36%: the average value of water content in bricks with additives from the 
values of the three samples can be known that the mineral clay material is of 

the montmorillonite type with a liquid limit value of 100-900. Visual 

observations showed that bricks printed using clay soil raw materials without 

additives showed a break (split) in half during the drying process for 2 days 
with a temperature of 30oC; the mixture of clay soil and welded ash of the 

brick carbide experienced small cracks / crak on the surface with the drying 

process at the same temperature while the mixture of clay soil with acacia ash 

showed intact bricks without intact bricks without  fractures or cracks on the 
surface in the drying process using the same temperature. 

Keywords: 

Bricks, Carbide Welding Ash, 

Acacia Ash, Moisture Content,  

Atterbegh Limit, Specific Gravity 

 

 

Corresponding Author: 

Marlia Adriana 

Road and Bridge Construction Engineering Technology, 

Politeknik Negeri Tanah Laut, 

Akhmad Yani Road Km. 6, Panggung, Pelaihari, Tanah Laut, South Kalimantan, Indonesia. 

Email: marlia@politala.ac.id 

 

1. INTRODUCTION 

The community has known and used bricks in construction. Many bricks are produced by small 

business and industries as construction materials. Bricks generally in construction are used for non-

structural as well as structural material functions. As a structural brick is used to support or carry the load 

that is on it. As for high-level construction buildings or buildings, bricks can function for non-structural 

which are used as a boundary wall and aesthetics without carrying the load on it (Deslina, 2018). Each 

region has its own distinctive for brick mixes. Generally, there are those who make a brick mixture from 

loamy soil, husk ash, animal manure and water.  
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As the population increases, there is also more and more demand for bricks as raw materials for pairs 

of walls of houses or buildings. Bricks besides being easy to get are also cheap and affordable by the 

community. It's just that the brick making process still takes a long time because the process of making 

dough, printing, burning and drying takes 7 to 15 days. Therefore, it is necessary to innovate additional 

material materials that cansubstitute the content of conventional bricks.  

In the South Kalimantan region, especially Kabupaten Tanah Laut, waste that can be reused for 

new material additives  in the mixture that is widely obtained is acacia k ayu ash and carbide welding ash 

waste. Acacia wood is a reforestation wood that is widely found, even becoming a raw material for making 

export quality charcoal in Desa Ranggang Kabupaten Tanah Laut. Acacia wood ash, of course, is 

produced a lot from the combustion process of making charcoal. In addition, waste from the incineration 

process from the welding workshop also produces carbide welding ash waste which can be used as a brick 

additive. These two materials will be tested as additives for the brick mixture because they contain silica 

in these two materials.   

The purpose of this study is to find out the growth of the moisture content value of the brick 

mixture without and using additives, find out the influence of the specific gravity value of the brick 

mixture without and using additives, know the growth of the liquid limit value of the brick mixture 

without and use additives, and know the visual characteristics of the bricks after they are dried or dried 

in the sun using the outside temperature without burning.  It is hoped that this research with a mixture of 

additives of acacia wood ash and carbide welding ash can be tested against specific gravity, liquid limit 

(Atterberg limit), the drying process whether it is able to make the brick denser and smoother in a faster 

time than in the conventional way. 

 

2. RESEARCH METHOD 

➢ Research measures Samples of acacia tree wood ash and carbide welding waste ash. 

 Ash sampling was carried out in Ranggang village as a producer of red bricks. For acacia wood ash is 

taken in Ranggang village as the largest producer of charcoal export quality from Tanah Laut Regency. 

The ashes from carbide welding can be obtained around the city of Pelaihari which comes from carbide 

welding waste from carbide repair shops, motorcycles or iron craftsmen.  

➢ Testing of moisture content, specific gravity, atterberg limit (liquid limit) and visual description of 

bricks. 

❑ The research method uses testing of moisture content, specific gravity, Atterberg limit (Liquid limit) 

testing as well as a visual description of bricks with an outside temperature without a combustion 

process.  

❑ The test used 3 types of mixtures consisting of bricks without addictive substances as many as 3 

samples with water concentrations of 20 ml, 25 ml, and 35 ml;  

❑ bricks added with additives in the form of carbide welding ash as many as 3 samples with a percentage 

of 85%:15% with water concentrations of 20 ml, 25 ml, and 35 ml;  

❑ bricks added with acacia ash were 3 samples with a percentage of 85%:15% with water concentrations 

of 20 ml, 25 ml, and 35 ml which were then searched for moisture content, specific gravity, liquid 

limit in each sample to which additives were added 

➢ Manufacturing procedure 

➢ Bricks 

Ingredients: 

1) clay 

2) Acacia wood ash 

3) Carbide welding waste 

4) Water 

5) Mold 
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➢ Preparation of acacia wood ash: 

1) Choose the type of acacia tree 

2) Fire acacia wood to get ash. wood burned temperature 600º of ash from the makers was selected in 

size, shape and color. 

3) Acacia wood ash is dried and filtered to get the same grid, which passes filter number 14. 

➢ Preparation of carbide welding waste 

Carbide welding waste is obtained from iron welding workshops or cars, motors. 

Solar drying 1 week to reduce moisture content 

Akrbit welding waste is smoothed by filtering the waste with a sieve of 16. 

➢ Brick making 

The materials used in this study were clay from Telaga village (Brick craftsman area) in pelaihari, 

waste from the acacia wood burning process for charcoal in Ranggang village and carbide welding 

ash waste in pabahanan workshop. These two materials will be tested into additives from making 

bricks. These bricks are made by clay as much as 2100 gr mixed with 600ml of water.  

➢ Testing  

The test used 3 types of mixtures consisting of bricks without addictive substances as many as 3 

samples with water concentrations of 20 ml, 25 ml, and 35 ml; bricks added with additives in the form 

of carbide welding ash as many as 3 samples with a percentage of 85%:15% with water concentrations 

of 20 ml, 25 ml, and 35 ml; bricks added with acacia ash were 3 samples with a percentage of 

85%:15% with water concentrations of 20 ml, 25 ml, and 35 ml which were then searched for moisture 

content, specific gravity, liquid limit on each sample to which additives were added. It aims to obtain 

the characteristics of a mixture of bricks with and without the use of additives through the physical 

properties contained in the bat stone so that it can be determined whether the bricks have quality 

differences due to the influence of the addition of additives, by comparing with or without the use of 

additives. By testing and visually seeing the results of the drying process. 

➢  Brick Drying  

The drying process is carried out gradually in the sun. After 1 day of age it is turned over and if it is 

dry enough the bricks are stacked crosswise to be exposed to the wind. If the weather is good it can 

be 2 days with the temperature of the first day 28º C, the second day 30ºC as well as the third day 

29ºC. Visual characteristics are observed and compared color, texture and density. 

3. Result 

a. Testing the Moisture Content of Bricks Without and Using Additives 

The results of testing bricks without the use of additives in a laboratory manner can be seen in Table 3.1 

below: 

Table 3.1. Test Results of Moisture Content of Bricks Without and using Additives  

 

 
 

Table 3.1 is a table of the results of testing bricks without and using additives, from the test results obtained 

water content testing shows that the average value of moisture content in bricks without additives is 

125.22%, so it is concluded that the brick mixture without using additives has a very high moisture content 

of 125.11% so that bricks are very mushy and very difficult to form when the molding process is carried 

out.  Meanwhile, the average value of moisture content in bricks with carbide welding ash additives was 
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76.25%; the average value of water content in bricks with acacia ash additives was 69.41%. Of the three 

samples, the average moisture content obtained, the lowest moisture content value was 69.41% in a 

mixture of clay soil plus acacia ash which showed that the soil category was a soft organic clay  category  

with the characteristic that the soil could be pressed with the tip of the thumb so that the soil was suitable 

to be used as additional raw material in making stone stones without burning. 

 

          

 

 

 

 

 

 

 

 

 

 

Figure 3.1 water content curve without additives 

 

 Figure 4.1 is a curve of the moisture content of a brick sample without the use of additives. From the 

curve, it can be seen that the 3 test samples carried out had water content values of 122.86%, 124.14% and 

128.67% with an average taken of 125.22%. So, this soil mixture is very loamy and juicy because it has a very 

high moisture content value. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.2 water content curve using carbide welding ash 

 

Figure 3.2 is a curve of the moisture content of a brick sample without the use of additives. From the 

curve, it can be seen that the 3 test samples carried out had water content values of 58.13%, 59.22% and 

111.30% with an average taken of 69.41%. So that this soil mixture is good enough to be used as a raw material 

for bricks but there is still water that makes bricks a little difficult to print using brick molds. 
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Figure 3.3 water content curve using acacia ash 

 

Figure 4.3 is a curve of the moisture content of a brick sample without the use of additives. From the 

curve, it can be seen that the 3 test samples carried out had water content values of 48.85%, 60.26% and 99.10% 

with an average taken of 76.25%. So that this soil mixture is good to be used as raw material for making bricks 

with the smallest moisture content. 

b. Testing the Liquid Limit of Bricks Without and Using Additives 

The results of testing bricks without the use of additives in a laboratory manner can be seen in Table 4. 

2 below: 

Table 3.4 Test Results of Liquid Limits of Bricks Without and Using Additives 

 
 Table 3.4  is a table of the results of testing bricks without and using additives, Liquid limit testing in 

this study shows the average value of specific gravity in bricks without additives as much as 120.36%: the 

average value of specific gravity in bricks with carbide welding ash additives is 121.96%; the average value of 

specific gravity in bricks with acacia ash additives is 101.41% of the values of the three samples, it can be seen 

that the mineral clay material is of the type  montmorillonite with a liquid limit value of 100-900. 

c. Testing bricks without and using additives 

The results of testing bricks without the use of additives in a laboratory manner can be seen in Table 4. 

3 below: 

Table 3.5 Specific Gravity Testing Results of Bricks Without and Using Additives 
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Table 3.5 is a table of the results of testing bricks without and using additives, The results of the test 

of the average soil specific gravity of 2 samples showed a Gs value of 2.64 at a temperature of t0 C, this shows 

the soil with the organic clay category this corresponds to the test results on the moisture content that the clay 

soil is the basic raw material. 

 

d.Visual Analysis of Bricks 

Visual observations showed that bricks printed using clay soil raw materials without additives showed a 

break (split) in half during the drying process for 2 days with a temperature of 30oC; the mixture of clay soil 

and welded ash of the brick carbide experienced a small crack / crack on the surface with the drying process at 

the same temperature while the mixture of clay soil with acacia ash showed intact bricks without breaking  as 

well as cracks on the surface in the drying process using the same temperature. 

 

 

 

 
 

 

4. CONCLUSION 

From all the tests and analisa carried out, it was concluded that the mixture of clay soil with acacia ash 

additives has the lowest moisture content, has the optimum liquid limit and is included in the minerals that are 

good for being used as raw materials for brick-making construction. Hal is also supported by the results of 

visual observations that bricks with a mixture of clay and acacia ash do not experience cracks or fractures 

compared to other material mixtures. 
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