SOLUTIONS - Tailored Environmental Remediation Strategies for Diverse Industrial
Sectors

-Sector-Specific Solutions Enabled by the Tri-Phasic Nano 4
Catalytic Platform

The Tri-Phasic Nano-Catalytic Platform (TPNCP) provides an adaptive and modular remediation solution
engineered for complex industrial contamination scenarios. Leveraging an advanced dispersion of reactive
species across solid-liquid-gas interfaces, the platform achieves significant degradation of persistent
pollutants while maintaining compatibility with in-situ environmental conditions. This customizable system
enables deployment across a range of industrial infrastructures, addressing challenges from upstream oil

.extraction to high-risk HSE zones

:Key Applications and Technical Capabilities

-The TPNCP enables oxidative breakdown of oil :Upstream Oil & Gas (Exploration and Drilling)
based drilling muds, formation waters, and complex hydrocarbons. High-penetration nanofluidic
dispersions allow reactive oxygen species and catalytic phases to permeate heterogeneous porous
,formations, enhancing contaminant desorption and microbial stimulation even under arid, offshore

.or permafrost conditions

Subsurface leaks and chronic hydrocarbon :Midstream Infrastructure (Pipelines and Monitoring)
seepage are addressed via nano-mist and gel-based deployment strategies. These facilitate surface
and subsurface oxidation of BTEX compounds, reducing the need for disruptive excavation and

.enabling continuous in situ neutralization through catalytic contact at the soil-fluid interface

Targeted destruction of phenolic :Downstream Operations (Refining, Storage, Distribution)
derivatives, aromatic hydrocarbons, and semi-volatile organics is achieved through reactive
dispersion of microbubble and catalyst systems. Stratified dosing and automated control
mechanisms allow spatial selectivity, thereby minimizing post-remediation residue and secondary

.emissions

Precision remediation of VOCs, halogenated :Petrochemical and Specialty Chemical Facilities
compounds, and PAHs within confined process zones or legacy contaminated soil matrices. The
TPNCP adapts to redox dynamics, enabling real-time control of catalyst activity and delivery of

.oxidants based on chemical speciation and geochemical feedback

Cyanide-laden effluents and petrochemical residues from tailings :Mining and Metallurgical Zones
basins, leaching heaps, and hydrometallurgical units are stabilized via redox-modulated dispersion
systems. The platform's adaptive fluid dynamics allow fine-tuning for porosity, mineralogy, and

.hydrological gradient to maximize detoxification and soil restoration

Fast-acting, injectable multi-phase :High-Risk Zones and HSE-Sensitive Infrastructure
,formulations for emergency response to hydrocarbon and chemical spills in sensitive facilities, ports



storage yards, and industrial accident sites. Engineered for rapid activation, compliance with
.international HSE standards, and compatibility with real-time sensing platforms

:Engineering and Environmental Design Parameters

Soil permeability, porosity, texture, and layering

Type and oxidation state of contaminants

Climatic and atmospheric dynamics (temperature, humidity, evapotranspiration)
Biogeochemical interactions (microbial activity, redox potential)

Conformity with global HSE regulations and ISO environmental standards

The TPNCP architecture integrates real-time feedback loops, dynamic dosing control, and responsive
.chemical modulation to optimize remediation efficiency and ecological resilience
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