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Write up on block making using foundry waste 
 

Manufacturing process for the stabilized soil cement block: 
 
Stabilized soil cement blocks are used in place of burnt brick. The stabilized soil 
cement block is manufactured using locally available soil and cement. These 
blocks are pressed in a hand operated compression press. The best-suited soil 
for block making is having constituents of clay between 20 to 25%, sand between 
70 to 75% and silt is around 5%.  
 
To achieve the clay content of 20 to 25%, the soil is to be tested before it is used 
for block making. If the clay content is more than 25% then soil is to be mixed 
with sand or quarry dust to reduce the clay content. Similarly If the clay content is 
less then the soil  it is to be mixed with clayey soil like bentonite to increase the 
clay content. Trials are to be conducted to achieve the correct proportion. This is 
called stabilization of soil. 
 
The soil and sand / quarry dust used for block making is to be sieved through 
4mm sieve. The sieved materials are to be measured in standard measuring box 
depending upon the proportion ,then cement is spread on to the soil and sand at 
the rate of 5% to 10% depending upon the strength required for the blocks. 5% 
cement block gives a compressive strength of  around 30 kg/cm2 for higher 
strength the cement proportion can be increased. This should be dry mixed and 
water is added to the mixture at the rate of 10% by weight of the soil, sand/ 
quarry dust and cement.  The mixture is to be mixed well with hand. Measure 9 
kg of the mixture and place it in the mould, close the mould and pull the lever to 
compress the soil and cement mixture. After compression open the mould, pull 
down the lever further to eject the compressed block. The block is to be removed 
from the mould and to be placed in leveled surface for curing. It is preferably to 
be stacked under a shade. The blocks are to be covered with straw or gunny bag 
and water is to be sprayed for 10 days to cure the blocks. Now the blocks are 
ready for construction. 
 
Difficulties faced in manufacturing stabilized soil cement blocks: 
 
The following are the some of the difficulties faced during the manufacturing: 

 During rainy season the soil is getting wet and it is very difficult to sieve or 
it should be dried for sieving.   

 Getting uniform and good quality soil. 

 The top soil is having impurities like roots of the tree 

 Soil is to be transported from a long distance 
 
To overcome the above problems brakes India conducted trials on reusing 
the foundry waste in place of soil. 
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Introduction on green sand foundry process and waste generation: 
 

Flow chart showing the foundry operation and waste generation is given below 

 

 

 

 

In a typical green sand foundry the raw materials used for making mould are 
silica sand, bentonite and coal dust in addition to the return sand. The return 
sand is discarded from the mould making operation from the sand plant in a 
green sand foundry after many reuses.  
 
Silica sand used for green sand preparation is washed and graded sea sand  
is transported from a quarry. Bentonite is the naturally available clay, which is 
quarried and powdered in ball mill and sieved to our requirement.  Bentonite 
is used as binding material in the mould making. Coal dust is used to improve 
the surface finish of the casting.  
 
For preparation of green sand , around 1.1% bentonite, 0.3% coal dust, 2% 
new sand and balance with the return sand.  This is weighed and mixed in a 
intensive mixer, then it is transported to the moulding machine for mould 
making. The mould is prepared and hot metal is poured in the moulds. After 
cooling the molds are broken using vibro feeders and cooled to ambient 
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temperature in the Disa cool drum / sand cooler.  This is again taken back to 
the bunkers. The sand used for mould making is reused again and again. On 
a daily basis the amount of bentonite, coal dust and new sand added to the 
green sand preparation is removed from the sand operation as return sand or 
discarded sand and send for land filling.  
 
The discarded sand from the sand plant is having grain size of 1.4 mm and 
down and having total clay content around 30% and active clay content 
around 12%.  Differential free swell index is around 30% to 40%.  Hence it is 
proposed to use discarded sand from the sand plant for block making. 
 
Blocks are made with the foundry waste sand along with quarry dust and soil 
as stabilizer. For making blocks 15% return sand , 65% soil and 20% quarry 
dust and 6% cement is used.  The blocks are tested and found the strength is 
around 25 kg/cm2. The colour of block is dark grey in clolour. The colour can 
be changed by using little more percentage of  soil or by adding other 
pigments.  
 
Advantages in using foundry waste when compared to soil 
 

 Excavating the soil and use can reduced  

 Sieving can be eliminated in using foundry waste. Hence the particle 
size is 1.4mm and down. 

 Blocks can be manufactured even during rainy season 

 The variation in the grain size and other properties are uniform      

 Site for disposal of waste sand is not required 
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Photograph showing the block making and blocks made out of foundry 
waste  
 

 
Photograph showing the block making using foundry return sand and soil with 
cement 
 

 
Photograph showing the blocks made from foundry return sand and soil with 
cement 
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Report on converting of waste sand and slag into useful building blocks 
 

To convert the waste sand and slag into useful product 3 trials where conducted. 
The details of trial and the results are as follows 
 
Trial-1: 8 parts of slag, 3 parts of waste sand, 1.5 parts of river sand and 1 part of 
cement is mixed with water and poured in to the moulds of size 30x20x20cm and 
30x20x15 cm  
Trial-2: 10 parts of 40 mm jelly, 4 parts of slag, 2 parts of waste sand and 1 part 
of cement is mixed with water and poured in to the moulds of size 30x30x20 cm  
Trial-3: 8 parts of 12 mm jelly, 4 parts of slag, 2 parts of waste sand and 1 part of 
cement mixed with water and poured in to the moulds of size 30x20x20 cm and 
30x20x15 cm  
  
In the first trial the consumption of solid waste is more than the other two trials 
and this can be handled easily at all levels. The first trial blocks gave 
compressive strength of around 20 to 25 kg/cm2. This can be used for filler wall 
construction. If the blocks are to be used for load bearing wall the cement 
quantity can be increased to get required strength. 
 
2 nd and 3 rd trial blocks gives compressive strength of  30 to 35 kg/cm2. 3 rd 
trial blocks can be used for load bearing wall construction and 2nd trial blocks is 
difficult in handling, hence this can be used in the cast in-situ construction works. 
 
In the second trial instead 40mm jelly wastes generated from foundry operations 
like rejected cores, lumps generated from dismantling of furnace lining and used 
fire bricks and waste generated from dismantling of concrete and rock. This can 
be placed in layers in the mould instead mixing it with mortar 
  
Photograph showing the concrete blocks made out of foundry waste 
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Road concreting using foundry waste: 
For road concreting and lean mix concreting in the foundation and basement slag 
and return sand is used. 
 
Different compositions of slag and return sand are used instead sand for plain 
concrete in foundation and basement. Slag 70% and return sand 30% gives 
better strength when compared to other compositions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




