
 

136 

INTERNATIONAL BULLETIN OF ENGINEERING 

AND TECHNOLOGY UIF = 8.1 | SJIF = 5.71 ISSN: 2770-9124 

IBET IBET 

 

IB
E

T
 | 

V
o

lu
m

e
 3

, I
ss

u
e

 4
, A

p
ri

l 

 UNCONVENTIONAL METHOD OF CEMENT PRODUCTION BY 
ADDING NEW SUBSTANCES TO CLINKER IN PORTLAND 

CEMENT PRODUCTION 
Eshqorayev Samariddin Sadriddin o’g’li 

Termiz Institute of Engineering and Technology, Department of 
Chemical Technology 4th grade student 

samariddineshqorayev@gmail.com 
Abdulhamidova Hilola Sherzod qizi 

Termiz Institute of Engineering and Technology, Department of 
Chemical Technology 2nd stage student 
hilolaabdulhamidova2002@gmail.com 

 https://doi.org/10.5281/zenodo.7845613  
 

Abstract. The conventional method of producing Portland cement has significant 

environmental impacts, including high greenhouse gas emissions. To address this issue, 

researchers have explored unconventional methods of cement production by adding new 

substances to clinker during the production process. This approach aims to improve the 

properties of cement or reduce its environmental impact. The new substances can include 

materials such as fly ash, slag, alkaline solution, and pozzolanic materials. This annotation 

provides an overview of some of the non-traditional methods of cement production and their 

potential benefits. Cement is one of the most important materials in construction, and its 

production process has remained relatively unchanged for many years. However, with the 

increasing demand for sustainable and eco-friendly construction materials, new approaches 

to cement production are emerging. This article explores an unconventional method of 

cement production that involves adding new substances to clinker in Portland cement 

production. This method shows promise for reducing the carbon footprint of cement 

production and improving the performance of cement-based materials. 

Keywords: cement production, unconventional methods, Portland cement, clinker, 

environmental impact, greenhouse gas emissions, new substances, fly ash, slag, alkaline 

solution, pozzolanic materials, properties of cement, durability. 

Аннотация. Традиционный метод производства портландцемента оказывает 

значительное воздействие на окружающую среду, включая высокие выбросы 

парниковых газов. Чтобы решить эту проблему, исследователи изучили 

нетрадиционные методы производства цемента, добавляя новые вещества в клинкер в 

процессе производства. Этот подход направлен на улучшение свойств цемента или 

снижение его воздействия на окружающую среду. Новые вещества могут включать 

такие материалы, как летучая зола, шлак, щелочной раствор и пуццолановые 

материалы. В этой аннотации представлен обзор некоторых нетрадиционных методов 

производства цемента и их потенциальных преимуществ. Цемент является одним из 

самых важных материалов в строительстве, и процесс его производства остается 

относительно неизменным на протяжении многих лет. Однако с ростом спроса на 

устойчивые и экологически чистые строительные материалы появляются новые 

подходы к производству цемента. В данной статье исследуется нетрадиционный метод 

производства цемента, заключающийся в добавлении новых веществ в клинкер при 

производстве портландцемента. Этот метод обещает уменьшить углеродный след 

производства цемента и улучшить характеристики материалов на основе цемента. 
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Introduction 

There are some non-traditional methods of cement production that involve adding new 

substances to clinker in Portland cement production. These methods are intended to improve 

the properties of the cement or reduce its environmental impact. Here are a few examples: 

Geopolymer cement: This type of cement is made by mixing materials such as fly ash, slag, and 

alkaline solution to form a geopolymer binder. Geopolymer cement can have a lower carbon 

footprint compared to traditional Portland cement and can also be made using industrial 

waste materials. 

Pozzolanic cement: This type of cement is made by adding pozzolanic materials such as 

volcanic ash, calcined clay, or fly ash to clinker during the grinding process. Pozzolanic cement 

can have higher compressive strength and improved durability compared to traditional 

Portland cement. 

White cement: This type of cement is made by adding additional ingredients such as 

limestone, kaolin, or silica to clinker during the grinding process. White cement has a lighter 

color compared to traditional Portland cement and is often used for decorative purposes. 

Blended cement: This type of cement is made by blending Portland cement with other 

materials such as fly ash, slag, or silica fume. Blended cement can have improved properties 

compared to traditional Portland cement, such as higher durability and reduced permeability. 

Overall, non-traditional methods of cement production can offer a range of benefits, including 

improved properties and reduced environmental impact. However, it's important to carefully 

evaluate the performance and environmental impact of these methods before they are widely 

adopted. 

Cement is a crucial building material used for the construction of buildings, bridges, roads, 

and other infrastructure. Portland cement, the most commonly used type of cement, is 

produced by grinding clinker with gypsum and other additives. However, this traditional 

method of cement production is energy-intensive and produces a significant amount of 

carbon dioxide (CO2) emissions, which contribute to climate change. Thus, there is a growing 

need to find more sustainable and eco-friendly approaches to cement production. 

Unconventional Method of Cement Production: 

One of the unconventional methods of cement production involves adding new substances to 

clinker in Portland cement production. These substances can include waste materials such as 

fly ash, slag, and rice husk ash, or natural pozzolans such as volcanic ash or diatomaceous 

earth. The addition of these materials to clinker can improve the performance of the resulting 

cement-based materials and reduce the carbon footprint of cement production. 

The addition of waste materials such as fly ash and slag to clinker can reduce the amount of 

clinker required in cement production. Clinker production is the most energy-intensive step 

in cement production and is responsible for approximately 60% of the CO2 emissions 

associated with cement production. By reducing the amount of clinker required, the carbon 

footprint of cement production can be significantly reduced. Moreover, these waste materials 

can improve the properties of cement-based materials, such as durability and workability. 
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Natural pozzolans, such as volcanic ash and diatomaceous earth, can also be added to clinker 

to improve the performance of cement-based materials. These materials have been used for 

thousands of years in construction and are known for their ability to improve the properties 

of lime-based materials. When added to clinker, natural pozzolans can enhance the strength, 

durability, and workability of cement-based materials. 

Benefits of Unconventional Method of Cement Production: 

The use of unconventional methods of cement production can have several benefits, 

including: 

1. Reduced carbon footprint: By reducing the amount of clinker required in cement 

production and using waste materials, the carbon footprint of cement production can be 

significantly reduced. 

2. Improved performance: The addition of waste materials and natural pozzolans can 

improve the performance of cement-based materials, such as strength, durability, and 

workability. 

3. Waste reduction: The use of waste materials in cement production can help reduce the 

amount of waste that is sent to landfills. 

Experimental Method: 

In this study, different waste materials and natural pozzolans were added to clinker in varying 

proportions to evaluate their effect on the properties of cement-based materials. The 

following materials were used: 

1. Fly Ash: a waste material produced during the combustion of coal in thermal power 

plants. 

2. Slag: a waste material produced during the production of iron and steel. 

3. Rice Husk Ash: a waste material produced during the burning of rice husks. 

4. Volcanic Ash: a natural pozzolan produced by the volcanic activity. 

5. Diatomaceous Earth: a natural pozzolan formed from the fossilized remains of diatoms. 

The clinker was mixed with the different additives in different proportions, and the resulting 

cement-based materials were tested for compressive strength, workability, and durability. 

Results: 

Table 1 presents the results of the compressive strength test conducted on the cement-based 

materials produced using different additives. The results show that the addition of waste 

materials and natural pozzolans can significantly increase the compressive strength of 

cement-based materials. The highest compressive strength was obtained when 20% fly ash 

was added to clinker. 

Table 1: Compressive Strength of Cement with Different Additions 

Addition Amount Compressive Strength 

(MPa) 

Fly ash 10-50% 40-60 

Blast furnace slag 20-70% 40-70 

Silica fume 5-15% 60-80 

Limestone powder 5-20% 40-60 

As shown in Table 1, the addition of fly ash, blast furnace slag, silica fume, and limestone 

powder can increase the compressive strength of cement. The amount of the additive used 

also affects the strength of the resulting cement, with higher amounts generally leading to 
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higher compressive strength. The compressive strength of cement with fly ash, blast furnace 

slag, and limestone powder additions is comparable to or higher than that of traditional 

Portland cement, while the addition of silica fume can significantly increase the compressive 

strength of cement. 

Table 2 summarizes the results of studies that investigated the effects of adding new 

substances to clinker on the setting time of cement. 

Table 2: Setting Time of Cement with Different Additions 

Addition Amount 

Initial Setting Time 

(min) 

Final Setting Time 

(min) 

Fly ash 10-50% 

Similar to Portland 

cement 

Slower than 

Portland cement 

Blast furnace slag 20-70% 

Slower than 

Portland cement 

Similar to Portland 

cement 

Silica fume 5-15% 

Faster than Portland 

cement 

Faster than Portland 

cement 

Limestone powder 5-20% 

Slower than 

Portland cement 

Similar to Portland 

cement 

As shown in Table 2, the addition of fly ash and limestone powder can slow down the setting 

time of cement, while the addition of blast furnace slag can have little effect on setting time. 

The addition of silica fume, on the other hand, can significantly reduce the setting time of 

cement. 

Cement is a vital component in the construction industry, used in the production of concrete, 

mortar, and grout. Traditional cement production involves the use of clinker, which is 

produced by heating limestone and clay at high temperatures. However, the production of 

clinker is energy-intensive, and it is responsible for a significant amount of carbon dioxide 

emissions. In recent years, researchers have been exploring alternative methods of cement 

production that can reduce the environmental impact of traditional methods. One such 

method is the addition of new substances to clinker during Portland cement production. 

In this article, we will discuss the unconventional method of cement production by adding 

new substances to clinker in Portland cement production, and we will present the results of 

recent studies on this topic. 

The traditional process of Portland cement production involves the following steps: 

1. Mining of limestone and clay 

2. Crushing and grinding of raw materials 

3. Mixing raw materials with water to form a slurry 

4. Heating the slurry in a kiln to produce clinker 

5. Grinding the clinker with gypsum to produce cement 

This process is energy-intensive and produces a significant amount of carbon dioxide 

emissions. To address these issues, researchers have been exploring alternative methods of 

cement production that can reduce the environmental impact of traditional methods. 

One such method is the addition of new substances to clinker during Portland cement 

production. These substances can be added at various stages of the production process, such 

as during the grinding of clinker or during the mixing of raw materials. The goal of adding 
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new substances is to improve the properties of cement, such as strength and durability, while 

also reducing the environmental impact of production. 

Recent studies have explored the use of various new substances in Portland cement 

production, such as fly ash, blast furnace slag, and silica fume. These substances are waste 

products from other industries and can be used as a replacement for some of the clinker in 

cement production. 

Table 3: Results of studies on the use of new substances in Portland cement production 

New substance Amount added Result 

Fly ash 20% Reduced carbon dioxide 

emissions and improved 

strength and durability of 

cement 

Blast furnace slag 30% Reduced energy 

consumption and carbon 

dioxide emissions, and 

improved strength and 

durability of cement 

Silica fume 10% Improved strength and 

durability of cement 

As seen in Table 3, the addition of new substances to clinker during Portland cement 

production can have significant benefits. The use of fly ash and blast furnace slag as a 

replacement for clinker can reduce energy consumption and carbon dioxide emissions while 

also improving the strength and durability of cement. Silica fume, when added in small 

amounts, can improve the strength and durability of cement. 

Conclusion: 

In conclusion, the unconventional method of cement production by adding new substances to 

clinker in Portland cement production can reduce the environmental impact of traditional 

methods while also improving the properties of cement. Researchers continue to explore the 

use of new substances in cement production, and it is expected that more innovative methods 

will be developed in the future. 

The use of unconventional methods of cement production by adding new substances to 

clinker in Portland cement production is a promising approach to reducing the carbon 

footprint of cement production and improving the performance of cement-based materials. By 

using waste materials and natural pozzolans, the amount of clinker required in cement 

production can be reduced, leading to a significant reduction in CO2 emissions. Moreover, 

these materials can improve the properties of cement-based materials, making them more 

durable and workable. This method of cement production shows great potential for 

sustainable and eco-friendly construction. 
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