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Abstract 

 

Soda Ash also known as Sodium Carbonate(Na2CO3) is an alkali chemical refined from the mineral Trona or naturally occurring 

Sodium Carbonate- bearing brines, the mineral Nahcolite or manufactured from one of several chemical processes. Soda Ash is 

mainly produced by Solvay Process also called Ammonia Soda Process. During this production process there are various 

Emissions and Environmental Impact. Recent technologies and advancements are predominant in reducing this Soda Ash 

Environment Impact. Current scenario shows that LCA is a very Handy tool which can be used to study and track the current 

status of Soda Ash Environment Impact. It also helps us in conducting Optimization studies and Reducing the Soda Ash 

Environment Impact. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Soda ash is the trade name for sodium carbonate, a chemical refined from the mineral trona or sodium-carbonate-bearing brines 

(both referred to as "natural soda ash") or manufactured from one of several chemical processes (referred to as "synthetic soda 

ash"). 

Soda ash, which is one of the most important of all chemical products and is a starting material in producing many other 

chemicals, is produced in the largest amounts compared with other soda products. It is an essential raw material in glass, 

chemicals, detergents, and other important industrial products.  

II. SOLVAY PROCESS 

The Solvay process, also called ammonia soda process, uses salt (NaCl) and limestone (CaCO
3
) as raw materials. Ammonia, 

which is also used in the process, is almost totally regenerated and recycled. The main advantage of this process is the 

availability of the raw materials, which can be found almost everywhere in the world and therefore allows operating production 

units relatively close to the market.  

The Solvay process produces “light soda ash”, with a specific weight or pouring density of about 500 kg/m
3
. It is used in that 

form mainly for the detergent market and certain chemical intermediates.  

“Light soda ash” is transformed by recrystallization firstly to sodium carbonate monohydrate, and finally to “dense soda ash”  

after drying (dehydration). Dense soda ash has a pouring density of about 1000 kg/m
3
. It is used mainly in the glass industry. 

Dense soda ash can also be produced by compaction.  

Some producers have made several modifications to the original process. The main ones are:  

 The “dual process”, which allows production units to co-produce in nearly equal quantities ammonium chloride, which 

is used as a fertilizer in rice cultivation. There are several plants in the world which are working with that process. Most 

are situated in China. 

 The “Akzo” or “dry lime” process, which uses dry lime instead of lime milk for ammonia recovery. 

III. LCA TOOL 

With its rigorous calculation methodology, any but the very simplest of systems require an enormous amount of input data to be 

manipulated. Although manual analysis is possible, particularly if a spread-sheeting package is used, most LCAs these days are 

conducted by using one of the many software packages available, most of which have been developed by consultants in the field.  
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Accessibility of data is of vital importance in the generation of any LCA. Most of the software packages available for purchase 

or licence come complete with pre-loaded or linked datasets/inventory databases. 

IV. GABI TOOL 

Developed and licensed by PE International, who state that Gabi is “… „the universal Life Cycle Assessment tool for 

sustainability data administration and evaluation on the organisation, facility, process or product life cycle levels.” 

The website goes on to state that  “Users can build models for any products, balance emissions and material and energy inputs 

and outputs, aggregate results, generate charts, and even create interactive reports using the GaBi i-report add-on.  The GaBi 4 

software is packaged and sold together with the life cycle database of your choice”
 

V. SODA ASH LCA USING GABI 

 
Fig. 1: Cradle to gate system boundary of Packaged Soda Ash 



Environmental Impact of Soda Ash using LCA Tool  
(IJIRST/ Volume 1 / Issue 12 / 043) 

 

 
All rights reserved by www.ijirst.org 257 

VI. RESULT AND ANALYSIS 

 
Fig. 2: Impact Indicator Results of 1 kg Packaged Soda Ash 

 
Fig. 3: Acidification Potential for 1 kg Packaged Soda Ash 

 
Fig. 4: Global Warming Potential for 1 kg Packaged Soda Ash 
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Fig. 5: Eutrophication Potential for 1 kg Packaged Soda Ash 

VII. CONCLUSION 

The acidification potential is 4.49E-03 kg SO2-Equiv. out of which the major contribution is 3.97E-03 kg SO2-Equiv. from 

Carbonation & Filtration and 3.79E-04 kg SO2-Equiv. from Brine Purification. 

The global warming potential of Soda Ash is 1.84E+00 kg CO2-Equiv. out of which the major contribution is 1.65E+00 kg 

CO2-Equiv. from Carbonation & Filtration and 1.46E-01 kg CO2-Equiv. from Brine Purification. 

The Eutrophication Potential is 3.37E-04 kg Phosphate-Equiv. out of which the major contribution is 2.70E-04 kg Phosphate-

Equiv. from Carbonation & Filtration and 5.53E-05 kg Phosphate-Equiv. from Brine Purification. 
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