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low cost of sulfur, Iran has a significant advantage in economically
producing sulfur-coated fertilizers compared to other countries. This
study provides a comprehensive insight into the production processes,
advantages, and limitations of SRFs and emerging production trends
worldwide.
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EXTENDED ABSTRACT

Introduction

The planet's population is increasing daily, which has caused an increase in the demand for food.
Fertilizers are essential for increasing crop yields. Nitrogen, phosphorus, and potassium are vital
nutrients for plant growth, with nitrogen being one of the most challenging to obtain. Typically, nitrogen
used as fertilizer in agriculture will be lost through various pathways, such as water dissolution,
oxidation and regeneration, sublimation, nitrification, and denitrification. These losses reduce the yield
and quality of the product and cause severe problems for the environment and human health. In addition
to economic loss, nitrogen waste causes air and water pollution, greenhouse gas emissions,
eutrophication, and many diseases such as cancer. The high solubility of nitrogen fertilizer in water
leads to nitrogen absorption, in the form of nitrate and ammonia, by plant roots. However, the roots
cannot immediately absorb a significant portion of nitrate and ammonia, leading to their entry into
surface and underground waters. Tragically, long-term consumption of food and water contaminated
with nitrates and nitrites can lead to serious health conditions, including cancer, methemoglobinemia,
heart attacks, lung and respiratory issues, and adverse pregnancy outcomes. These health risks
underscore the need for a change in our fertilizer practices. This article mentions the importance of
using nitrogen fertilizers and their production and consumption in Iran and the world. Then, SRFs are
introduced, and their production methods, the importance, and their disadvantages are briefly described.
Then, the world's approach to SRFs is analysed. The main goal of this article is to show the tendency
to produce and use SRFs worldwide.

Materials and methods

To evaluate the impact of SRFs, a comprehensive search was conducted using the keywords Slow and
Controlled-release fertilizers, Production and consumption of nitrogen fertilizers, and Coated and
Matrix fertilizers across Google Scholar, ScienceDirect, ResearchGate, Scopus, and ACS databases.
The dataset included various articles, books, and organizational reports, primarily focusing on recent
scientific research published in these databases. Additionally, production statistics used in this research
were obtained from Iran's Ministry of Agricultural Jihad.

Results and discussion

The global market of coated fertilizers is predicted to increase at a compound annual growth rate of
7.2% between 2023 and 2028. It is predicted that the financial turnover of the fertilizer production
industry will reach 5.9 billion dollars in 2028. Therefore, Asia-Pacific, North America, and Europe will
have a more significant share of coated fertilizers. Among the most commonly coated fertilizers are
urea coated with sulfur, urea coated with a polymer, and urea coated with sulfur and polymer. The
amount of production of SRFs depends on the type of coating, thickness, and quality of the fertilizer
grains. China produces about 36% of the world's coated fertilizer using sulfur. 25% of its fertilizers are
made in India using gypsum, 15% in Brazil with bentonite, 10% in Russia with the help of talc, and
other countries produce the remaining 14%. Several Iranian companies are also active in urea fertilizer
with sulfur coating. Amot Iranian Trading Company, Sabz Biomedicals Company, Salaf Shimi
Company, Lordegan Urea Fertilizer Company, and Sarkhas Petrochemical are active in this field.
Considering the many benefits of SRFs and the abundance and cheapness of sulfur in Iran, a more
serious investment is expected to be made.

Conclusion

SRFs have revolutionized the agricultural industry by providing a sustainable and environmentally
friendly alternative to traditional fertilizers. These innovative fertilizers release nutrients slowly and
consistently, improving crop performance, reducing environmental pollution, and minimizing surface
and underground water source contamination. The global production of SRFs is on the rise. Iran benefits
from this trend due to its abundant oil and gas resources, which can be utilized to produce cost-effective
sulfur-based SRFs. Furthermore, the country's wood and paper factories can serve as a viable source of
lignin for manufacturing these fertilizers. Research findings have highlighted the potential of this
biopolymer for creating SRFs with an extended-release period. With the necessary backing and
investment, Iran has the potential to emerge as a frontrunner in the production and application of SRFs,
thereby contributing to a more sustainable and eco-friendlier agricultural sector.
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