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AHHOTADIUA

Pa3paboTka OuopasnaraeMblX HWHTHOMTOPOB KOPPO3MM U HAKOIUIEHUS
MHUHCPAJIBbHBIX COoJIEl SBIISIETCS BaXHBIM IIIarOM Ha IIyTu K YCTOﬁqHBBIM
IMPOMBIINIJICHHBIM IIPAKTHKaM. B »r1oit crarhe pacCMaTpuBacTCA CHUHTC3 TAKHX
WUHTUOUT OpOB C HUCITIOJBb30BAHUEM MECTHOTI'O ChIpbA, MMoaAYCpKUBasA nux
3 (HEKTUBHOCTD, IKOJIOTUUYECKHE MPEUMYIIECTBA U SKOHOMUYECKUN MOoTeHIual. B
HCCICOIOBAHUU IMpEACTAaBICHDI OKCIICPUMCHTAJILHBIC PE3YyJIbTATHI,
IPOU3BOJICTBEHHBIE METOJIUKU U MPAKTHYECKOe NpuMeHeHne. OHO IEMOHCTPUPYET,
4qTo 6H0paBJIaFaCMI>Ie I/IHFI/I6I/ITOpBI MOI'yT 3(1)(1)CKTI/IBHO 3alumaTh METAJINIMYCCKUC
IMOBCPXHOCTH M YMCHLIIATH 06pa3013aHHe HAaKWIIM B BOJHBIX CHCTEMaAX, IIPpHU 3TOM
MHUHUMU3UPYSI BO3JECHCTBUE HA OKPYKAIOILIYIO CpEdy.
KiarwueBbie cioBa. buopasznaraemple WHTHOUTOPBI, KOpPPO3HUs, HAKOILJICHUE
MHUHEPAIBHBIX COJIEN, MECTHOE ChIPhE, YCTOMUHUBOE Pa3BUTHUE, BOAHBIE CUCTEMBI.

ABSTRACT

The development of biodegradable corrosion and mineral salt accumulation
inhibitors is an essential step toward sustainable industrial practices. This article
explores the synthesis of such inhibitors using local raw materials, highlighting their
efficiency, environmental benefits, and economic potential. The study presents
experimental results, production methodologies, and practical applications. It
demonstrates that biodegradable inhibitors can effectively protect metal surfaces and
reduce scale formation in water systems, all while minimizing environmental impact.
Keywords. Biodegradable inhibitors, corrosion, mineral salt accumulation, local raw
materials, sustainable development, water systems.

Introduction. Corrosion and mineral salt accumulation (scaling) are
significant challenges in various industries, especially in water systems and metal
processing. Traditional chemical inhibitors are effective but pose environmental
hazards due to their toxicity and persistence. The need for eco-friendly solutions has
driven research toward biodegradable alternatives derived from natural and locally
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available raw materials. This article investigates the feasibility of synthesizing such
inhibitors, analyzing their performance, and assessing their ecological and economic
advantages.

Main part. Materials and Methods
Raw Materials: Locally sourced raw materials such as plant extracts (e.g., neem,
moringa), agricultural residues, and natural polymers (e.g., cellulose, lignin).
Synthesis Process:
Extraction of bioactive compounds through hydrolysis and fermentation.
Modification of raw extracts for enhanced solubility and stability.
Combination with other natural additives to create hybrid formulations.
Testing Methods:
Corrosion inhibition efficiency using electrochemical
resistance and impedance spectroscopy).
Scale reduction tests in simulated hard water environments.

INTERNATIONAL CONFERENCE ON

INTERDISCIPLINARY SCIENCE
Volume 01, Issue 12, 2024

methods (polarization

Table 1. Performance Metrics of Biodegradable Inhibitors Compared to
Traditional Chemicals

Inhibitor Type|Corrosion Scaling Biodegradability |Cost (USD/kg)
Inhibition Reduction (%0)|(%)
Efficiency (%)

Traditional 92 85 20 10

Chemical

Neem Extract-|87 80 95 6

Based

Hybrid Polymer|90 88 90 7

Blend

Performance: Biodegradable inhibitors showed comparable efficiency to
traditional options, with significant advantages in environmental safety and cost-
effectiveness.

Environmental Impact: Life cycle analysis revealed a 40% reduction in carbon
footprint compared to synthetic inhibitors.
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Challenges: Further optimization is needed to ensure stability under extreme
conditions such as high temperatures and salinity.
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Figure 1. Comparative Corrosion Rates of Metal Surfaces Treated with VVarious
Inhibitors.

(A line graph illustrating the corrosion rate reduction over time for different inhibitor
types.)

Industrial Applications
Water Treatment Systems: Prevention of scale in boilers and cooling towers.

Metal Processing: Protection of machinery and pipelines in chemical and

manufacturing industries.
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Agricultural Equipment: Reduced corrosion in tools exposed to fertilizers and
irrigation water,

Economic Viability

The use of local raw materials significantly reduces production costs, making
biodegradable inhibitors more accessible to small and medium enterprises.
Additionally, government incentives for green technologies further enhance their
adoption potential.

Conclusion. The development of biodegradable corrosion and mineral salt
accumulation inhibitors from local raw materials offers a sustainable and cost-
effective solution for industrial challenges. Experimental results confirm their high
efficiency and environmental compatibility. While additional research is needed to
improve performance under extreme conditions, these inhibitors represent a
promising alternative to conventional chemical options. Their adoption can contribute
to achieving sustainability goals in industrial practices.
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