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ABSTRACT 

 

After water, concrete is the most widely used material in the construction industry due to its special 

properties. However, the Portland cement production process has major environmental disadvantages, 

resulting %8 of global CO2 emissions (4 billion tons per year). Therefore, the need to use an alternative 

to Portland cement seems necessary. In recent years, geopolymer has been proposed as a new and 

environmentally friendly cement agent to replace Portland cement. Geopolymers are chains or 

networks of mineral molecules that are attached by covalent bonds, and are composed of a 

combination of two main parts, the aluminosilicate source (by-products) and the alkaline activating 

solution. They can exhibit outstanding technical properties such as high mechanical strength, good 

chemical resistance, or high thermal resistance. The use of PFA powdered fuel ash from coal-fired 

power plants to replace conventional OPC Portland cement has become quite common. Quantifying 

the environmental benefits of using these materials is difficult. The LCA life cycle assessment method, 

which is internationally standardized by the ISO14141 series, can be used to quantify the 

environmental impacts of products and processes. In this review article, the use of LCA method for 

comparing the environmental impact of OPC precast concrete products with PFA precast concrete 

products is shown. The four stages of LCA are described in detail and the results of determining the 

material as a by-product or waste are discussed. An overview of other LCA studies conducted for 

environmental applications is also provided to determine which of the impact assessment methods is 

most widely used. 
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    یطیهح ستیس زاتیتأث یساس یدر کو (LCA)چزخِ عوز یابیبز ارس یهزٍر   

   OPC ٍ PFA  یبتٌ هحصَلات
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 چکیذُ
پشتلٌذ  یواىػ یذتَل يٌذاص آب اػت. اها فشآ هادُ دس كٌؼت ػاخت ٍ ػاص تؼذ تشيي خاف،  پشهلشف ّای يظگیػلت داسا تَدى ٍتِ تتي 

دّذ.  اص  یه یلتي دس ػال( سا تـى یلیاسده 4) یخْاً CO2دسكذاص اًتـاس  8هَسد  ييدًثال داسد وِ ا ِت ای ُػوذ یغیهح يؼتص يةهؼا

 یواًیػاهل ػ يهػٌَاى تِ  یوشطئَپل ،یشاخ ّای . دس ػالسػذ یتِ ًظش ه یپشتلٌذ ضشٍس یواىػ یتشا يگضييخا يهاص  ػتفادُتِ ا یاصسٍ ً ييا

طئَپلیوشّا، صًدیشُ ّا يا ؿثىِ ّايی اص هَلىَل ّای  پشتلٌذ هغشح ؿذُ اػت. یواىػ یتشا يگضيٌیخاخْت  يؼت،ص یظٍ دٍػتذاس هح يذخذ

)هَاد اٍلیِ فشػی( ٍ هحلَل  ٍ اص تشویة دٍ تخؾ اكلی هٌثغ آلَهیٌاػیلیىاتی هؼذًی ّؼتٌذ وِ تا پیًَذّای وٍَالاًؼی اتلال يافتِ اًذ

 ؿیویايیتالا، هماٍهت هىاًیىی َى هماٍهت ای ّوچّای فٌی تشخؼتِتَاًٌذ ٍيظگی هی طئَپلیوشّا ؿًَذ.تـىیل هی وٌٌذُ للیايیفؼال

 PFAستشد خاوؼتش ػَخت پَدس ؿذُوا يا هماٍهت حشاستی تالايی سا اص خَد ًـاى دٌّذ. ٍ هٌاػة
تشق تا صغال  یذتَل یگاّایشٍحاكلِ اص ً ،1

 یپشتلٌذ هؼوَل یواىػ يگضيٌیخا یتشا ػٌگ،
هَاد  يياػتفادُ اص ا یغیهح يؼتص يذفَا یػاص یوو ؿذُ اػت. هشػَم واهلا OPC يا2

 3ػوش  چشخِ ياتیاص سٍؽ اسص  تَاى یه  .تاؿذ یدؿَاس ه
LCA یّا یِ تَػظ ػشو ISO14040  اػتاًذاسد ؿذُ  یالولل یيتلَست ت

 يؼتص اتیشتأث يؼِهما یتشا ،یهشٍس همالِ ييدس ا اػتفادُ وشد. يٌذّاهحلَلات ٍ فشآ یغیهح يؼتشات صیتأث  یتوو ییيتؼ یاػت، تشا

ؿذُ اػت. چْاس هشحلِ اػتفادُ  LCA، اص سٍؽ PFA ػاختِ یؾپ یتا هحلَلات تتٌ OPC ػاختِ یؾپ یهحلَلات تتٌ یغیهح

LCA هغالؼات  يشتش ػا یهَسد تحث لشاس گشفتِ اػت. هشٍس پؼواًذ يا یهَاد تِ ػٌَاى هحلَل خاًث ییيتؼ يحؿذُ ٍ ًتا یاىت یلتِ تفل

LCA یاهذپ ياتیاسص  اسائِ ؿذُ اػت تا هـخق ؿَد وذام سٍؽ یضاًدام گشفتِ ً یغیهح يؼتص یوِ خْت واستشدّا 
 یاػتفادُ ه یـتشت4

 .ؿَد
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