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Abstract - This article presents the production process of D20 400 grade cement at the Sherabad Cement Plant, located in the 

Surkhandarya region. In the manufacturing process, technogenic waste obtained from industrial enterprises of the Surkhandarya 

region was utilized. The main objective of this study is to reduce energy consumption in clinker production, enhance 

environmental sustainability, and minimize the use of natural resources. For this purpose, the filter waste from an Asphalt Plant 

was selected as a technogenic additive. The physical and chemical properties of the cement samples produced with the inclusion 

of this filter waste were examined, and the optimal production ratio was determined. The properties of the obtained cement 

samples were analyzed and compared with those of conventional cement. Based on the research results, it was found that adding 
7% Asphalt Plant filter waste to the composition of D20 400 grade cement yielded the most favorable outcome. Additionally, key 

indicators such as density, specific surface area, liter The ight, compressive strength, sieve analysis, setting time, and volume 

stability of the resulting cement samples are evaluated. The obtained results were further analyzed using IR Spectroscopy, 

Thermogravimetric Analysis (TGA), and Differential Thermal Analysis (DTA). 

Keywords - Sherabad Cement Plant, Clinker, Asphalt Plant, Filter Waste, IR Spectroscopy, TGA and DTA analyses. 

1. Introduction  

Rapid urbanization has intensified environmental 

pollution, increasing interest in the zero-waste city concept, 

which promotes the efficient reutilization of industrial solid 

waste to support sustainable development [1]. An economic 

and environmental comparison of a novel industrial waste-

based hardening agent and Ordinary Portland Cement (OPC) 

was conducted using 1 ton of product as the functional unit. 

The results indicate that Global Warming Potential (GWP) is 

the dominant environmental impact category. Compared with 

OPC, the novel hardening agent reduces total environmental 

impact by 69.9% and production cost by 29.32%, 

demonstrating clear environmental and economic advantages 
and highlighting its potential as a sustainable alternative to 

conventional cement-based materials [2, 3]. 

Novel supplementary cementitious materials (CDM and 

CDB) are produced from construction wastes and waste 

dolomite powder. Incorporating 10%–20% of these SCMs 

slightly reduced early-age strength but enhanced long-term 

strength and mitigated shrinkage, highlighting their potential 

for durable cement-based materials [4, 5].  Binary, ternary, 

and quaternary mortar blends were prepared using silica fume, 

fly ash, and GGBS to reduce cement consumption. Results 

show that the binary blend exhibited the highest performance, 

with optimal 28-day compressive strength achieved at 20% fly 

ash, 30% GGBS, and 10% silica fume, while ternary blends 

outperformed the control and quaternary mixes showed no 

significant improvement [6].  

The suitability of oil-bleached smectite clay waste for 

Limestone Calcined Clay Cement (LC3) was investigated. 

LC3 containing 10%-30% Calcined Clay exhibited medium 

pozzolanic activity, higher cumulative hydration heat, and 28-

day compressive strengths above 50 MPa, outperforming 

OPC, with alumina phases contributing to the formation of 

Hemicarboaluminate and Monocarboaluminate [7, 8].  

Stone industry waste poses land, safety, and resource 

challenges. A binder (CGF) based on Calcium Carbide 

residue, GGBS, and fly ash was developed to solidify stone 

waste, achieving higher unconfined compressive strengths 
(2.93 and 4.42 MPa at 7 and 28 days) than OPC. The strength 

improvement is attributed to alkali-activated formation of C-

S–H, C-A-H, and C-A-S–H gels, while primary stone minerals 

remained intact [9-12]. Waste eggshell was investigated as a 
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partial replacement for limestone in Portland cement mortars 

at 15% and 35% levels. Mortars with 15% eggshell achieved 

similar compressive strength as limestone mixes, improved 

hydration, and reduced embodied carbon, energy, and cost, 

while 35% replacement showed slower hydration due to the 
eggshell membrane, indicating eggshell waste is a sustainable 

alternative up to 15% replacement [13-16].  

The main aim of this study is to evaluate the use of asphalt 

plant filter waste in D20 400 cement to enhance sustainability 

and reduce energy and natural resource consumption, 

identifying 7% as the optimal addition for improved physical 

and chemical properties. 

2. Materials and Methods 
 At the Sherobod Cement Plant, D20 400-grade cement 

clinker is ground together with 13.2% limestone, 3.5% 

gypsum, and 3.8% slag (considered a technogenic waste) in a 

ball mill to produce Portland cement of type CEM II/A-I 

32.5N. The rational use of these by-products helps to conserve 

natural resources and reduce the negative impact on the 

environment. In our research, filter dust obtained from asphalt 

plants in Termez, Surkhandarya region, was used as an 

additional material in the clinker production process with the 

aim of reducing energy consumption and improving cement 

quality. Table 1 presents the oxide composition of these 

wastes determined by X-ray analysis. 

Table 1. Oxide content obtained from X-ray analysis of our waste products 

No 
Composition of waste products from the 

Termez district asphalt plant 

Unit of 

measurement 
Quantity 

According to the requirements of 

GOST 5382-2019 

1 Si2O % 33,29  

2 Al2O3 % 5,31  

3 Fe2O3 % 1,76  

4 CaO % 24,80  

5 MgO % 0,71 Should not exceed 5% 

6 SO3 % 1,55  

7 Na2O % 0,90  

8 K2O % 2,24  

9 K/K % 29,45  

10 Total % 100  

2.1. Methods 
An IR analysis of a cement sample made from asphalt 

plant filter waste was conducted using IR spectroscopy. IR 

analysis of the cement sample was performed using a 

SHIMADZU IR-Fury Spectrophotometer (Japan) at 400 and 

4500 cm-1. 

 TGA and DTA analysis-Thermogravimetric (TG) and 

Differential Thermal Analysis (DTA) of the cement sample 

physicochemical changes with temperature. The re performed 

using a SHIMADZU DTG-60 device (Japan). The analysis 

was conducted under an argon atmosphere (80 ml/min) with a 

heating rate of 10 °C/min. 

3. Statistical Analysis 
All compressive and flexural strength tests were 

performed on three identical specimens for each composition 

and curing age (2, 7, and 28 days). The reported strength 

values represent the arithmetic mean of the obtained results. 

Standard deviation was calculated to evaluate the repeatability 

and reliability of the experimental data. 

Data processing and graphical comparison were carried 

out using standard spreadsheet-based statistical tools. The 

observed variations between samples are within acceptable 

experimental limits, indicating good consistency of the 

measurements. 

3.1. Cement Sampling based on Filter Waste 
In the laboratory, a 3 kg sample was prepared by mixing 

13.2% Limestone, 3.5% Gypsum, and 10% Asphalt Plant 

Filter waste with clinker. The combined mixture was ground 

in a ball mill for 1 hour and then sieved through a 0.08 mm 

mesh.  

The proportions used in the mixture are as follows: 3000 

g of clinker, 396 g of limestone, 105 g of gypsum, and 300 g 

of filter waste. The physicochemical characteristics of the 

resulting samples were examined in the chemical laboratory 

of the Sherabad Cement Plant. 

Determination of Density Using the Micrometrics 

Apparatus. Under laboratory conditions, the density of the 
cement sample prepared with 10% asphalt plant filter waste 

was found to be 3.08 g/cm³. 

Determination of Specific Surface Area Using the Blaine 

Analyzer.  The specific surface area of the cement sample 

incorporating asphalt plant filter waste was measured with a 

Blaine analyzer. Once the density of the cement was 

determined, it was multiplied by two fixed coefficients, 

73.652 and 0.5, to calculate the amount of sample to be used 

for the test. Thus, for a density of 3.08 g/cm³, the The light of 

the sample is calculated as: m = 3.08 × 73.652 × 0.5 = 113.79 

g. 
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The high sample was placed on the filter paper at the 

bottom of the Blaine instrument’s measuring cell, and the 

determined density value was entered into the device. After a 

short measurement period, the number of particles per square 

centimeter was automatically displayed on the screen. As a 
result of the analysis, the specific surface area of the cement 

sample prepared with asphalt plant filter waste was 

determined to be 3334 g/cm³. The obtained data indicate that 

both the density and specific surface area of the modified 

cement closely correspond to those of SEM II/A-I 32.5N 

Portland cement. Table 2 below presents the results of the 

modified cement sample.  

Table 2. Density and specific surface area of cement samples obtained from clinker, conventional cement, and asphalt plant filter waste 

T/r Samples Density of samples g/cm3 Specific surface area of samples g/cm3 

1 Clinker 3,12 3317 

2 Conventional cement 3,09 3232 

3 
Sample made from asphalt plant filter 

waste 
3,08 3334 

 

3.2. Determination of Density and Specific Surface Area 

Increasing cement concentration leads to an increase in 

density, which plays an important role in reducing the specific 

surface area. Generally speaking, the higher the dispersion of 

cement, that is, the finer it is ground, the greater its volume. 

Although finer cement tends to exhibit higher strength, it 

can also create packaging difficulties - for example, a 50 kg 

bag may not physically hold 50 kg of cement if the product is 

excessively fine.  

To prevent such issues, the fineness of cement is 

regulated by adjusting the sieving mechanisms within the 

elevator and separator systems during the grinding process 

[13-14]. Evaluation of Physical and Mechanical Properties of 

Cement and Cement Paste with Additives. To determine the 

setting characteristics, 450 g of cement containing Asphalt 

Plant Filter waste was precisely weighed using an analytical 

balance and mixed with water in the proportion of 22–28% by 

The ight to form a uniform paste.  

The setting process was evaluated using a Vicat 

apparatus. The initial setting time was established by allowing 
a 300 g Vicat needle to penetrate the paste at 10-15 minute 

intervals. The moment when the needle penetration reached 3-

5 mm signified the beginning of setting.  

The final setting time was recorded once the needle 

penetration reduced to 0.05–0 mm, indicating complete 

hardening of the paste [15-16]. According to established 

standards, Portland cement should not begin setting earlier 

than 45 minutes and should fully set within 12 hours. The 

water requirement and setting time results obtained for the 

prepared sample are presented in Table 3. 

Table 3. Setting the time and water requirement of the obtained cement sample 

No Daily samples 
Start of bite 

(min) 

End of bite 

(min) 

Amount of water 

required (ml) 

1 Clinker 145 193 135 ml 

2 Conventional cement 132 180 125 ml 

3 Sample made from asphalt plant filter waste 135 200 128 ml 

The water demand and setting times of the obtained 

cement sample were re-studied. An increase in efficiency was 

observed, with the water consumption and setting times of the 

cement sample being close to the water consumption and 

setting times of conventional cement and clinker of SEM II/A-

I 32.5N brand, using the table above.  

Determination of the expansion of Portland cement paste 

in the Le Chatele ring. To evaluate the setting time and water 

demand, the Le Chatelier ring method was applied.  

The remaining cement paste was carefully poured into a 

Le Chatelier mold, and glass plates were attached on both 

sides to observe the volumetric expansion of the cement paste 

under controlled temperature conditions of 20°C and 100°C.  

The sample was then immersed in water at 20°C for 24 

hours, after which the needle gap was measured again. Next, 

the same sample was placed in the Le Chatelier apparatus and 

boiled for 4 hours at 100°C.  

After cooling to room temperature, the final distance on 

the needles was recorded once more. From these 

measurements, the linear expansion (in mm) of the cement 

paste was calculated [17, 18]. The results of the Le Chatelier 

expansion test for the cement paste are summarized in Table 

4. 
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Table 4. Determination of cement paste expansion in the le chatele ring 

No Samples 
Initial width of Le 

Chatelet ring, mm 

Width of Le Chatelet ring 

after 24 hours in water, mm 

Width of Le Chatelet ring 

after boiling for 4 hours, mm 

1 Clinker 10 11 12 

2 Conventional cement 9 10 11 

3 
Sample made from 

asphalt plant filter waste 
8 9 10 

The main purpose of studying the expansion of a cement 

sample in the Le Chatelier Ring is to determine whether the 

free CaO content of the cement does not exceed the norm. 

Since the mineral additives used in our experiment did not 

contain oxides that expand the Le Chatelier Ring, the results 

in the cement samples are similar. Determination of the 

compressive and flexural strength of cement samples. To 
determine the cement grade in accordance with state standard 

GOST 31108-2020, a mixture was prepared consisting of 

1350 g of polyfraction sand, 450 g of cement, and 225 g of 

water, following the standard proportion of (3:1:0.5) for sand, 

cement, and water, respectively. From the prepared cement 

paste, prismatic samples measuring 4 × 4 × 16 cm were re-

cast. After curing, the samples were subjected to compressive 

strength tests at 2, 7, and 28 days using a standard compression 

testing machine. Table 5 Below Shows the Compressive 
Properties of Two-, Three-Day-Old, and Twenty-Eight-Day-

Old Cement Samples.

Table 5. Compressive and flexural strength 

No Samples 2 days (N/mm2) 7 days (N/mm2) 28 days (N/mm2) 

1 Clinker 19,8 33,7 48,1 

2 Conventional cement 13,9 24,7 33,1 

3 Sample made from asphalt plant filter waste 20,9 32,9 42,7 

From the above test results, it can be seen that the use of 
this Asphalt Plant Filter waste has yielded better results than 

conventional cement. It can be seen that the two-day samples 

showed 20.9 N/mm², compared to the conventional cement 

sample (13.9 N/mm²). From the results of this test, it can be 

seen that the addition of filter waste obtained within seven 

days slightly improved the hydration kinetics. After 28 days 

of curing, the compressive strength of the modified cement 

reached 42.7 N/mm², exceeding the minimum requirement for 

SEM II/A-I 32.5N cement and demonstrating stable long-term 

mechanical performance.  

These results confirm that the Asphalt Plant Filter waste 
contributes positively to the mechanical properties of cement, 

particularly by enhancing early strength development while 

maintaining adequate long-term strength.  

3.3. IR Analysis 

IR spectrum analysis was conducted at the Sherabad 

Cement Plant to study the composition and structure of a 

cement sample obtained from the filter effluent of the asphalt 

plant (Figure 1). 

 
Fig. 1 IR spectroscopy analysis 
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This part presents the results of the compositional study 

of the cement specimen carried out through Fourier-

Transform Infrared (FTIR) Spectroscopy. The FTIR 

examination was conducted to detect the characteristic. 

Functional groups corresponding to silicate, aluminate, and 
carbonate compounds existing in the material. The 

summarized spectral data are provided in Table 6. According 

to the results of the FTIR spectra analysis presented in the first 

figure, the presence of silicate phases (C₃S, C₂S) that 

characterize the strength properties of the cement, aluminate 

and ferrite components (C₃A, C₄AF), the presence of C–S–H 

and C–A–H bonds that lead to the formation of hydration 

products, as well as the presence of Carbonate Compounds 

(CaCO₃) can be seen.  

Analysis of FTIR data shows that the hydration process 
of cement is normalized by these mineral phases, indicating 

that the used filter waste improves the properties of the cement 

[19, 20]. 

Table 6. IR spectroscopy wavenumber (cm⁻¹) analysis 

Wavenumber (cm⁻¹) Bond type Note 

1437.63 C–O The presence of calcium carbonate (CaCO₃) is a sign of carbonation 

1118.20 Si–O–Si / Si–O–Al Silicate and aluminosilicate phases – C₃S, C₂S 

977.22 Si–O C–S–H (calcium silicate hydrate) presence 

677.51 Si–O–Al Aluminates/ferrites – presence of C₃A, C₄AF 

523.15 / 471.09 O–M Hydrated aluminate/ferrite phases 

2369.66 / 2316.16 CO₂ Carbon dioxide absorption in the atmosphere – natural carbonation 

3.4. TGA and DTA Analysis 
According to the results of Thermogravimetric (TGA) 

and Differential Thermal Analysis (DTA) of the cement 

sample with the addition of Asphalt Plant Filter residue in the 

temperature range of 30°C –600 °C, the initial mass loss 

occurred at 36.43°C –122.17 °C for 0.11 min –9.15 min, 

which was 0.156 mg (0.818%). It is known from the DTA 

curve that it goes from 118.12 °C to 132.47 °C, which 

indicates that dehydration occurs in the process. The highest 

decomposition occurred at 9.49 min –39.35 min and at a 

temperature range of 125.65°C – 421.07 °C, resulting in a 
mass loss of 0.161 mg (0.844%), which is associated with the 

decomposition of organic residues in the filter waste. In the 

final stages, a mass loss of 0.107 mg (0.561%) occurred at 

39.63–55.66 min and at a temperature range of 424.01–

580.27 °C, indicating that metal oxides and inorganic salts 

caused the decomposition. At 118.12 °C, an endothermic 

process was observed in the DTA curve, with a heat 

absorption of −20.25 mJ (equivalent to −11.55 J/g or −2.76 

cal/g), and a signal amplitude of −2.07 µV.

 
Fig. 2 Thermogravimetric (TGA) Analysis 

From the results of Thermogravimetric Analysis (TGA), 

it can be seen that the first stage of mass loss occurred in the 

temperature range of 32.74–171.52 °C and took place in 15.22 

minutes. During this phase, a slight decrease of 0.139 mg, 

equivalent to 1.761 %, was registered. The observed reduction 

is primarily attributed to the evaporation of hygroscopic and 
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crystalline water, as well as the removal of minor volatile 

constituents [23, 24]. The next stage, the second stage, started 

at 173.40 °C (15.40 min) and continued until 420.78 °C (40.55 

min), with a mass loss of 0.111 mg (1.406%), which can be 

explained by the decomposition of possibly more complex 
organic compounds in the composition. The final stage 

initiated at 420.24 °C (40.51 min) and concluded at 594.83 °C 

(58.38 min), with a recorded mass decrease of 0.085 mg 

(1.077 %). The stability of this material composition at various 

temperatures, its practical and industrial applicability, and its 

unhindered use in this field can be inferred from the 

TGA/DTA test results [25-37].

 
Fig. 3 Thermogravimetric (TDA) Analysis 

4. Conclusion  
The possibility of using 7%–10% of Asphalt Plant Filter 

waste as a technogenic additive was studied at the Sherabad 
Cement Plant, and Physicochemical, Mechanical, and 

instrumental analyses were performed on a cement sample 

obtained as a result of using 10% of filter waste. It was found 

that the cement had a density of 3.08 g/cm³ and a specific 

surface area of 3334 cm²/g, a compressive strength of 3.08 

g/cm³, a maximum water requirement of 128 ml at initial and 

final setting times of 35 and 200 minutes, and a 28-day sample 

with a tensile strength of 42.7 N/mm². In addition, FTIR 

analysis of the obtained sample was conducted, which showed 

that the composition of the cement was standard, including 

C₃S, C₂S, C-S-H, and CaCO₃. The results of TGA-DTA 

showed that the cement was able to maintain its 

physicochemical properties during heating and cooling. 

References 
[1] China Water Industry Network, Annual Report on China’s Ecological Environment Statistics, 2022. [Online]. Available: 

http://www.water8848.com/news/202410/14/160738.html  

[2] Jiayi Luo et al., “Comparative Sustainability Investigation on a Novel Industrial-Waste-Based Soil Stabilizer and Cement based on Life 

Cycle Assessment,” Scientific Reports, vol. 15, pp. 1-20, 2025. [Google Scholar] [Publisher Link]  

[3] Ephrem Melaku Getachew, Begashaw Worku Yifru, and Mitiku Damtie Yehualaw, “The Use of Ground Recycled Concrete Cement as 

an Eco-Friendly Alternative Cement Material in Mortar Production,” Iranian Journal of Science and Technology, Transactions of Civil 

Engineering, vol. 49, no. 3, pp. 3117-3132, 2025. [CrossRef] [Google Scholar] [Publisher Link]  

[4] Deng Chen et al., “Performances of Cement-Based Materials Incorporating New SCMs Produced by the Co-Calcination of Construction 

Wastes with Waste Dolomite Powder,” Materials and Structures, vol. 58, no. 9, pp. 1-23, 2025. [CrossRef] [Google Scholar] [Publisher 

Link] 

[5] Huixia Wu et al., “Water Transport and Resistance Improvement for the Cementitious Composites with Eco-Friendly Powder from 

Various Concrete Wastes,” Construction and Building Materials, vol. 290, 2021. [CrossRef] [Google Scholar] [Publisher Link] 

[6] Arun Singh Chahar, and Priyaranjan Pal, “Investigation on Binary, Ternary, and Quaternary Blended Cement Mortar Integrated with 

Mineral Additives,” Iranian Journal of Science and Technology, Transactions of Civil Engineering, vol. 48, no. 5, pp. 3407-3439, 2024. 

[CrossRef] [Google Scholar] [Publisher Link] 

 

https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comparative+sustainability+investigation+on+a+novel+industrial-waste-based+soil+stabilizer+and+cement+based+on+life+cycle+assessment&btnG=
https://www.nature.com/articles/s41598-025-04809-4
https://doi.org/10.1007/s40996-024-01606-3
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Use+of+Ground+Recycled+Concrete+Cement+as+an+Eco-Friendly+Alternative+Cement+Material+in+Mortar+Production&btnG=
https://link.springer.com/article/10.1007/s40996-024-01606-3
https://doi.org/10.1617/s11527-025-02843-2
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Performances+of+cement-based+materials+incorporating+new+SCMs+produced+by+the+co-calcination+of+construction+wastes+with+waste+dolomite+powder&btnG=
https://link.springer.com/article/10.1617/s11527-025-02843-2
https://link.springer.com/article/10.1617/s11527-025-02843-2
https://doi.org/10.1016/j.conbuildmat.2021.123247
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Water+transport+and+resistance+improvement+for+the+cementitious+composites+with+eco-friendly+powder+from+various+concrete+wastes&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0950061821010072?via%3Dihub
https://doi.org/10.1007/s40996-024-01384-y
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Investigation+on+Binary%2C+Ternary%2C+and+Quaternary+Blended+Cement+Mortar+Integrated+with+Mineral+Additives&btnG=
https://link.springer.com/article/10.1007/s40996-024-01384-y


Qodirov R.A. et al. / IJETT, 74(2), 215-222, 2026 
 

221 

[7] R. Kubiliute, and R. Siauciunas, “Application of Smectitic Clay Waste for Limestone Calcined Clay Cement Production,” Journal of 

Thermal Analysis and Calorimetry, 2025. [CrossRef] [Google Scholar] [Publisher Link] 

[8] Laura Caneda-Martínez et al., “Behaviour and Properties of Eco-Cement Pastes Elaborated with Recycled Concrete Powder from 

Construction and Demolition Wastes,” Materials, vol. 14, no. 5, pp. 1-18, 2021. [CrossRef] [Google Scholar] [Publisher Link]  

[9] Zimou Wang, Junjie Yang, and Yalei Wu, “Mechanical Properties and Microscopic Mechanism of Solid Waste based Binder Solidified 

Stone Waste,” Scientific Reports, vol. 14, no. 1, pp. 1-13, 2024. [Google Scholar] [Publisher Link] 

[10] Lakshmisupriya Kanamarlapudi et al., “Different Mineral Admixtures in Concrete: A Review,” SN Applied Sciences, vol. 2, no. 4, pp. 1-

10, 2020. [CrossRef] [Google Scholar] [Publisher Link] 

[11] Melkie Gedamu Tebabal et al., “Influence of Termite Hill Soil as a Partial Cement Replacement in Mortar Production,” Journal of 

Infrastructure Preservation and Resilience, vol. 6, no. 1, pp. 1-19, 2025. [CrossRef] [Google Scholar] [Publisher Link] 

[12] Duy-Hai Vo et al., “The Influence of MgO Addition on the Performance of Alkali-Activated Materials with Slag-Rice Husk Ash 

Blending,” Journal of Building Engineering, vol. 33, 2021. [CrossRef] [Google Scholar] [Publisher Link] 

[13] Beng Wei Chong et al., “Assessment of Waste Eggshell Powder as a Limestone Alternative in Portland Cement,” Materials and 

Structures, vol. 57, no. 10, pp. 1-17, 2024.  [CrossRef] [Google Scholar] [Publisher Link] 

[14] V.S. Romanyuk et al., “Use of Coal and Oil Mining Waste in the Production of Effective Silicate Materials,” Advances in Ecology and 

Environmental Engineering, pp. 421- 431, 2024. [CrossRef] [Google Scholar] [Publisher Link] 

[15] Galina Medvedeva et al., “Processing of Thermal Power Waste into Composite Materials using Coke Waste,” Proceedings of STCCE 

2022, pp. 255-261, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[16] A.S. Mukimov et al., “Modern Approach to the Addition of Organomineral Additives to Increase Cement Brand. A Review,” Chemical 

Review and Letters, vol. 7, no. 5, pp. 804-815, 2024. [CrossRef] [Google Scholar] [Publisher Link] 

[17] V.I. Osipov, I.V. Galitskaya, and V.G. Zaikanov, “Landfill Technology of Waste Management,” Water Resources, vol. 49, no. S2, pp. 

S25-S35, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[18] P. Elliott et al., “Cancer Incidence near Municipal Solid was not Incinerators in Great Britain. Part 2: Histopathological and Case-Note 

Review of Primary Liver Cancer Cases,” British Journal of Cancer, vol. 82, no. 5, pp. 1103-1106, 2000. [CrossRef] [Google Scholar] 

[Publisher Link] 

[19] A.K. Nomozov et al., “Synthesis of PFG Brand Corrosion Inhibitor and its Quantum Chemical Calculation Results,” Chemical Sciences, 

vol. 23, no. 3, pp. 297-309, 2025. [Google Scholar] [Publisher Link] 

[20] Botir Khaitov et al., “The Efficiency of Silicious Nano Nutrition on Cotton Productivity in Arid Regions,” Frontiers in Sustainable Food 

Systems, vol. 8, 2024.  [CrossRef] [Google Scholar] [Publisher Link] 

[21] Mohammed Siline, and Boumediene Mehsas, “Effect of Increasing the Blaine Fineness of Metakaolin on its Chemical Reactivity,” Journal 

of Building Engineering, vol. 56, 2022. [CrossRef] [Google Scholar] [Publisher Link] 

[22] A. Gameiro et al., “Hydration Products of Lime-Metakaolin Pastes at Ambient Temperature with Ageing,” Thermochimica Acta, vol. 535, 

pp. 36-41, 2012. [CrossRef] [Google Scholar] [Publisher Link] 

[23] Ali Behnood, and Hasan Ziari, “Effects of Silica Fume Addition and Water to Cement Ratio on the Properties of High-Strength Concrete 

after Exposure to High Temperatures,” Cement and Concrete Composites, vol. 30, no. 2, pp. 106-112, 2008. [CrossRef] [Google Scholar] 

[Publisher Link] 

[24] Sinan Caliskan, “Aggregate/Mortar Interface: Influence of Silica Fume at the Micro- and Macro-Level,” Cement and Concrete 

Composites, vol. 25, no. 4-5, pp. 557-564, 2003. [CrossRef] [Google Scholar] [Publisher Link] 

[25] Min-Hong Zhang, and Odd E. Gjørv, “Microstructure of the Interfacial Zone between Lightweight Aggregate and Cement Paste,” Cement 

and Concrete Research, vol. 20, no. 4, pp. 610-618, 1990. [CrossRef] [Google Scholar] [Publisher Link] 

[26] Dale P. Bentz, Paul E. Stutzman, and Edward J. Garboczi, “Experimental and Simulation Studies of the Interfacial Zone in Concrete,” 

Cement and Concrete Research, vol. 22, no. 5, pp. 891-902, 1992. [CrossRef] [Google Scholar] [Publisher Link] 

[27] Tavbay Khankelov et al., “Bases of the Method of Physical Modeling of the Process of Crushing of Municipal Solid Waste,” Journal of 

Applied Engineering Science, vol. 22, no. 2, pp. 446-457, 2024. [CrossRef] [Google Scholar] [Publisher Link] 

[28] Z.Kh. Misirov et al., “Synthesis and Application of Corrosion Inhibitor for Hydrogen Sulfide Corrosion of Steel,” Indian Journal of 

Chemical Technology, vol. 32, no. 3, 2023. [CrossRef] [Google Scholar] [Publisher Link] 

[29] A. Nomozov et al., “Inhibition Potential of Salsola Oppositifolia Extract as a Green Corrosion Inhibitor of Mild Steel in an Acidic 

Solution,” International Journal of Corrosion and Scale Inhibition, vol. 14, no. 3, pp. 1103-1115, 2025. [CrossRef] [Google Scholar] 

[Publisher Link]   

[30] A.A. Allanazarov et al., “Study of the Effect of the Carbidation Process on the Properties of Tungsten Carbide Powder,” International 

Journal of Mechatronics and Applied Mechanics, no. 14, 2023. [Google Scholar] [Publisher Link]  

[31] Roza Durdubaeva et al., “Exploring Protective Mechanisms with Triazine Ring Andhydroxyethyl Groups: Experimental and Theoretical 

Insights,” Kuwait Journal of Science, vol. 52, no. 1, pp. 1-12, 2025.  [CrossRef] [Google Scholar] [Publisher Link] 

 

https://doi.org/10.1007/s10973-025-14681-z
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Application+of+smectitic+clay+waste+for+limestone+calcined+clay+cement+production&btnG=
https://link.springer.com/article/10.1007/s10973-025-14681-z
https://doi.org/10.3390/ma14051299
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Behaviour+and+properties+of+Eco-cement+Pastes+elaborated+with+recycled+concrete+powder+from+construction+and+demolition+wastes&btnG=
https://www.mdpi.com/1996-1944/14/5/1299
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mechanical+properties+and+microscopic+mechanism+of+solid+waste+based+binder+solidified+stone+waste&btnG=
https://www.nature.com/articles/s41598-024-72083-x
https://doi.org/10.1007/s42452-020-2533-6
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Different+mineral+admixtures+in+concrete%3A+a+review&btnG=
https://link.springer.com/article/10.1007/s42452-020-2533-6
https://doi.org/10.1186/s43065-025-00120-8
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Influence+of+Termite+Hill+Soil+as+a+partial+cement+replacement+in+mortar+production&btnG=
https://link.springer.com/article/10.1186/s43065-025-00120-8
https://doi.org/10.1016/j.jobe.2020.101605
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+influence+of+MgO+addition+on+the+performance+of+alkali-activated+materials+with+slag%E2%88%92rice+husk+ash+blending&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S2352710220301303?via%3Dihub
https://doi.org/10.1617/s11527-024-02478-9
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Assessment+of+waste+eggshell+powder+as+a+limestone+alternative+in+portland+cement&oq=Assessment+of+waste+eggshell+powder+as+a+limestone+alternative+in+portland+cemen
https://link.springer.com/article/10.1617/s11527-024-02478-9
https://doi.org/10.1007/978-3-031-64423-8_37
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Use+of+Coal+and+Oil+Mining+Waste+in+the+Production+of+Effective+Silicate+Materials&btnG=
https://link.springer.com/chapter/10.1007/978-3-031-64423-8_37
https://doi.org/10.1007/978-3-031-14623-7_22
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Processing+of+Thermal+PoThe+r+Waste+into+Composite+Materials+Using+Coke+Waste&btnG=
https://link.springer.com/chapter/10.1007/978-3-031-14623-7_22
https://doi.org/10.22034/crl.2024.467805.1381
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Modern+approach+to+the+addition+of+organomineral+additives+to+increase+cement+brand.+A+review&btnG=
https://www.chemrevlett.com/article_207125.html
https://doi.org/10.1134/S0097807822080097
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Landfill+Technology+of+Waste+Management&btnG=
https://link.springer.com/article/10.1134/S0097807822080097
https://doi.org/10.1054/bjoc.1999.1046
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cancer+incidence+near+municipal+solid+was+not+incinerators+in+Great+Britain.+Part+2%3A+Histopathological+and+casenote+review+of+primary+liver+cancer+cases&btnG=
https://www.nature.com/articles/6691046
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+of+PFG+brand+corrosion+inhibitor+and+its+quantum+chemical+calculation+results&btnG=
https://cyberleninka.ru/article/n/synthesis-of-pfg-brand-corrosion-inhibitor-and-its-quantum-chemical-calculation-results
https://doi.org/10.3389/fsufs.2024.1362369
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+efficiency+of+silicious+nano+nutrition+on+cotton+productivity+in+arid+regions&btnG=
https://www.frontiersin.org/journals/sustainable-food-systems/articles/10.3389/fsufs.2024.1362369/full
https://doi.org/10.1016/j.jobe.2022.104778
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+increasing+the+Blaine+fineness+of+Metakaolin+on+its+chemical+reactivity&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S2352710222007914?via%3Dihub
https://doi.org/10.1016/j.tca.2012.02.013
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hydration+products+of+lime%E2%80%93metakaolin+pastes+at+ambient+temperature+with+ageing&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0040603112000585?via%3Dihub
https://doi.org/10.1016/j.cemconcomp.2007.06.003
https://scholar.google.com/scholar?q=Effects+of+silica+fume+addition+and+water+to+cement+ratio+on+the+properties+of+high-strength+concrete+after+exposure+to+high+temperatures&hl=en&as_sdt=0,5
https://www.sciencedirect.com/science/article/abs/pii/S0958946507001096?via%3Dihub
https://doi.org/10.1016/S0958-9465(02)00095-1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Aggregate+mortar+interface+nfluence+of+silica+fume+at+the+micro-and+macro-level&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0958946502000951?via%3Dihub
https://doi.org/10.1016/0008-8846(90)90103-5
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Microstructure+of+the+interfacial+zone+betThe+en+lightThe+ight+aggregate+and+cement+paste&btnG=
https://www.sciencedirect.com/science/article/abs/pii/0008884690901035?via%3Dihub
https://doi.org/10.1016/0008-8846(92)90113-A
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Experimental+and+simulation+studies+of+the+interfacial+zone+in+concrete&btnG=
https://www.sciencedirect.com/science/article/abs/pii/000888469290113A?via%3Dihub
https://doi.org/10.5937/jaes0-48591
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bases+of+the+method+of+physical+modeling+of+the+process+of+crushing+of+municipal+solid+waste&btnG=
https://scindeks.ceon.rs/Article.aspx?artid=1451-41172402446K
https://doi.org/10.56042/ijct.v32i3.7278
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+and+application+of+corrosion+inhibitor+for+hydrogen+sulfide+corrosion+of+steel&btnG=
https://or.niscpr.res.in/index.php/IJCT/article/view/7278
http://dx.doi.org/10.17675/2305-6894-2025-14-3-5
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Inhibition+potential+of+Salsola+oppositifolia+extract+as+a+green+corrosion+inhibitor+of+mild+steel+in+an+acidic+solution&btnG=
https://ijcsi.pro/papers/inhibition-potential-of-salsola-oppositifolia-extract-as-a-green-corrosion-inhibitor-of-mild-steel-in-an-acidic-solution/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Study+of+the+effect+of+the+carbidation+process+on+the+properties+of+tungsten+carbide+powder&btnG=
https://openurl.ebsco.com/EPDB%3Agcd%3A13%3A36783325/detailv2?sid=ebsco%3Aplink%3Ascholar&id=ebsco%3Agcd%3A174901243&crl=c&link_origin=scholar.google.com
https://doi.org/10.1016/j.kjs.2024.100341
https://scholar.google.com/scholar?q=Exploring+protective+mechanisms+with+triazine+ring+andhydroxyethyl+groups:+experimental+and+theoretical+insights&hl=en&as_sdt=0,5
https://www.sciencedirect.com/science/article/pii/S2307410824001664?via%3Dihub


Qodirov R.A. et al. / IJETT, 74(2), 215-222, 2026 
 

222 

[32] A.K. Nomozov et al., “Recent Developments in Polymerbased Composite Anticorrosion Coatings: Materials, Mechanisms and 

Applications,” International Journal of Corrosion and Scale Inhibition, vol. 14, no. 3, pp. 1362-1390, 2025. [CrossRef] [Google Scholar] 

[Publisher Link]  

[33] Mokhichekhra Shaymardanova et al., “Studying of the Process of Obtaining Monocalcium Phosphate based on Extraction Phosphoric 

acid from Phosphorites of Central Kyzylkum,” Baghdad Science Journal, vol. 21, no. 12, pp. 3996-4014, 2024. [CrossRef] [Google 

Scholar] [Publisher Link] 

[34] M.B. Kholboyeva et al., “Determination of Fe(III) Ion with a Novel, Highly Efficient Immobilized Nitrosa R-Salt in a Polymer Matrix,” 

Chemical Review and Letters, vol. 8, no. 3, pp. 448-459, 2025. [CrossRef] [Google Scholar] [Publisher Link] 

[35] N.Sh. Muzaffarova et al., “Synthesis of Fire Retardant with Phosphorus and Metal for Preservation and Reduction of Flammabili ty of 

Textile Materials,” Chemical Sciences, vol. 22, no. 3, pp. 290-302, 2024. [Google Scholar] [Publisher Link] 

[36] Abror Nomozov et al., “Antibacterial Evaluation, and Prediction of the Ability of Salsola Oppositifolia Extract,” Journal of Chemistry 

Letters, vol. 6, no. 3, pp. 203-211, 2025. [Google Scholar] [Publisher Link] 

[37] S.G. Yuldashova et al., “Innovative Approaches for the Synthesis and Application of Anticorrosion Coatings for Pipeline Protection,” 

International Journal of Corrosion and Scale Inhibition, vol. 15, no. 1, pp. 31-57, 2026. [Google Scholar] [Publisher Link] 

 

http://dx.doi.org/10.17675/2305-6894-2025-14-3-18
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Recent+developments+in+polymerbased+composite+anticorrosion+coatings%3A+materials%2C+mechanisms+and+applications&btnG=
https://ijcsi.pro/papers/recent-developments-in-polymer-based-composite-anticorrosion-coatings-materials-mechanisms-and-applications/
https://doi.org/10.21123/bsj.2024.9836
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Studying+of+the+process+of+obtaining+monocalcium+phosphate+based+on+extraction+phosphoric+acid+from+phosphorites+of+Central+Kyzylkum&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Studying+of+the+process+of+obtaining+monocalcium+phosphate+based+on+extraction+phosphoric+acid+from+phosphorites+of+Central+Kyzylkum&btnG=
https://bsj.uobaghdad.edu.iq/home/vol21/iss12/41/
https://doi.org/10.22034/crl.2025.496212.1505
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Determination+of+Fe%28III%29+ion+with+a+novel%2C+highly+efficient+immobilized+nitrosa+R-salt+in+a+polymer+matrix&btnG=
https://www.chemrevlett.com/article_217652.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+of+fire+retardant+with+phosphorus+and+metal+for+preservation+and+reduction+of+flammability+of+textile+materials&btnG=
https://cyberleninka.ru/article/n/synthesis-of-fire-retardant-with-phosphorus-and-metal-for-preservation-and-reach-of-reduction-of-flammability-of-textile-materials
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antibacterial+evaluation%2C+and+prediction+of+the+ability+of+Salsola+Oppositifolia+extract&btnG=
https://www.jchemlett.com/article_234811.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Innovative+approaches+for+the+synthesis+and+application+of+anticorrosion+coatings+for+pipeline+protection&btnG=
https://ijcsi.pro/papers/innovative-approaches-for-the-synthesis-and-application-of-anti-corrosion-coatings-for-pipeline-protection/

	Increasing the Efficiency of Cement based on Asphalt Plant Filter Waste

