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PROJECT REPORT
Project Report: High Build Epoxy Lining in Gas or Chemical Buildings of a Solar Cell Manufacturing Unit

1. Executive Summary

Solar cell (photovoltaic) manufacturing involves extensive use of hazardous chemicals (e.g., hydrofluoric acid (HF),
hydrochloric acid (HCI), nitric acid, solvents) and gases (e.g., silane (SiH,4), phosphine) in dedicated *gas yards* and
*chemical storage/handling buildings*. These areas require robust secondary containment and floor/wall protection to
prevent substrate corrosion, chemical migration into groundwater, contamination of cleanroom processes, and safety
incidents.

High-build epoxy lining systems (typically 500-2500+ microns DFT in one or multiple coats) provide superior chemical
resistance, abrasion resistance, and seamless impermeability. They are the industry-standard solution for concrete floors,
curbs, trenches, and secondary containment in PV/semiconductor fabs.

This report outlines a complete project framework for implementing such a lining system, including material selection,
application methodology, quality control, safety protocols, and benefits. It is based on established industrial standards (e.g.,
similar to those used in semiconductor fabs and chemical processing plants) and typical PV factory architectural designs
where epoxy coatings serve as the primary floor finish in process and storage areas.

Expected outcomes:

- Long-term protection (10-15+ years’ service life under aggressive chemical exposure).
- Compliance with environmental regulations (e.g., spill containment per EPA/OSHA).

- Minimal downtime during installation.

2. Introduction and Need for the System

Solar cell manufacturing (wafer, cell, and module production) uses wet and dry processes that generate corrosive spills,
vapors, and leaks. Gas yards store pyrophoric/explosive gases; chemical buildings handle bulk acids, bases, and solvents for
etching, cleaning, and doping.

*Key risks without protection:

- Concrete degradation (acid attack leading to spalling and structural failure).
- Cross-contamination of production areas.

- Environmental release of hazardous substances.

- Slip hazards and worker exposure.

High-build epoxy linings address these by forming a thick, cross-linked barrier that resists:
- Strong acids (HF, HCI, H,SO,4, HNO3).

- Solvents and alkalis.

- Abrasion from foot/vehicle traffic.

- Moisture vapor transmission.

Epoxy systems outperform thinner coatings or alternatives (e.g., polyurethane in some cases) in high-chemical-load
environments typical of PV fabs.
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3. Material Specifications
*Recommended System: Two-component, 100% solids (solvent-free) high-build amine-cured epoxy lining (or novolac epoxy
for extreme acid resistance).

*Typical Product Characteristics:
e Primer: Low-viscosity epoxy primer for excellent concrete penetration and adhesion (4-6 mils).
e High-Build Body Coat(s): 500 Micron per coat (multiple coats possible for 1000 micron total DFT).
e Topcoat (optional): Chemical-resistant novolac or polyurethane for added UV/abrasion resistance (if exposed).
e Key Properties:
e Chemical resistance: Excellent to concentrated acids, solvents (per ASTM D543).
e Abrasion resistance: <100 mg loss (Taber, CS-17 wheel, 1000 cycles).
e Adhesion: >300-500 psi (ASTM D4541) to properly prepared concrete.
e Thickness: High-build capability (self-leveling or trowelable).
e VOC: <50 g/L (compliant with green standards).
e Temperature resistance: Up to 120°C continuous.
e Flame spread: Class | (low).

*Surface Preparation: Concrete must achieve CSP 3-5 (shot-blasting or diamond grinding) per ICRI guidelines. Moisture
content <4% (ASTM F2170). Cracks/joints repaired with compatible epoxy mortar.

*System Build Example (for secondary containment areas):
e  Primer: 150-200 Micron.
e Screeding-3 MM
e High-build epoxy: 2 coats @ 1000 Micron.
e Optional broadcast aggregate for slip resistance.
e Vinyl Coating-2 Coat.

4. Scope of Work
-*Areas Covered: Floors, walls (up to 1.2 m / 4 ft coving), trenches, sumps, equipment pads, and secondary containment
bunds in gas/chemical buildings.
-*Exclusions (typical): Structural concrete repairs, mechanical/electrical works, or cleanroom process tool areas (unless
specified).
*Project Phases:
1. Site survey and substrate testing.
2. Surface preparation.
3. Application (primer + high-build coats).
4. Curing and testing.
5. Commissioning/handover.

5. Application Methodology

1. Preparation (critical for success): Vacuum shot-blast or grind concrete. Repair defects. Apply primer within 24 hours.
2. Mixing: Use low-speed mixer; observe pot life (typically 30—60 min).
3. Application:
- Roller/squeegee for primer.
- Self-leveling squeegee or airless spray for high-build coats (multiple passes if needed).
- Cove bases with trowel for seamless wall-to-floor transition.
4. Curing: 24—72 hours foot traffic; 5—7 days full chemical resistance (at 20-25°C). Forced ventilation and dehumidification
recommended.
5. Safety During Application: Explosion-proof equipment (gases present); PPE; confined-space protocols.

*Equipment: mixing stations, squeegees, wet-film gauges.
6. Quality Assurance and Testing

-*In-Process:
e Wet/dry film thickness measurement (ASTM D4414/D7091).



e Holiday detection (high-voltage spark test for pinholes).
*Post-Application*:

e Visual/DFT survey (95%+ compliance).

e Manufacturer’s warranty (typically 5-10 years).

e Standards Referenced*: ASTM D4541, ICRI 310, NACE/SSPC for coatings.

7. Health, Safety, and Environmental Considerations
e Worker Safety- Low-VOC/solvent-free systems minimize exposure. Gas detection in storage areas during works.
e Environmental: Seamless lining prevents leaks into soil/groundwater. Meets secondary containment requirements
(e.g., 110% of largest tank volume).
e Sustainability: Many modern epoxies are low-VOC.
e Emergency Response: Lining enhances spill containment, reducing incident severity.

8. Estimated Costs
e Material + Labor: Rs.2500-4500 (depending on thickness and area; includes prep).

9. Benefits
e Durability: Resists aggressive PV chemicals far better than concrete or thin paints.
e Operational Reliability: Reduces downtime from floor failures or contamination.
e Regulatory Compliance: Supports EPA, OSHA, and local environmental permits for chemical handling in solar fabs.
e Cost Savings Long-Term: Lower maintenance and spill cleanup vs. uncoated or failing systems.
e Proven in Similar Facilities: Widely used in semiconductor and chemical process plants; explicitly noted as floor finish
in PV factory designs.

10. Recommendations and Next Steps
e Engage a certified applicator with experience in semiconductor/PV facilities.
e Conduct a site-specific geotechnical and chemical exposure assessment.
e Select products certified for the exact chemicals used in the target fab (e.g., HF resistance).
e Integrate with overall facility design (e.g., sloped floors to sumps).

This high-build epoxy lining system is a proven, essential component for safe and efficient operation of solar cell
manufacturing units. For a customized design, detailed bill of quantities, or vendor recommendations, provide site-specific
drawings, chemical exposure list, or area measurements.



