Deep Innovation
Dossier:
AeroCarbon DAC
Systems: Graphene
Capture &
Conversion ( )



vinullloe
FUTWURES™

Product Vision & Value
Proposition: The Climate
Infrastructure of Tomorrow

The Vision: Imagine cities and industrial zones silently breathing easier, where
distributed, aesthetic modules actively reverse climate change. AeroCarbon
DAC Systems are not just scrubbers; they are decentralized atmospheric
recycling units, seamlessly integrated into urban and industrial landscapes.

Aspirational Solution: AeroCarbon offers a definitive, scalable path to net-
negative emissions. It moves beyond mere mitigation, enabling large entities to
become carbon producers, selling converted carbon assets (e.g., graphene
composites, synthetic fuels precursors) rather than paying penalties.

Unique Selling Points:

Ultra-Efficiency: Graphene-infused fibers provide superior surface area and
selectivity for CO2 and H20 capture, drastically reducing the energy penalty
typical of DAC.

Revenue Generation: Converts captured CO2 into high-demand industrial
commodities (e.g., carbon fibers, precursor materials for advanced battery
anodes).

Modular & Scalable Design: Enables rapid deployment and scaling from single
industrial parks to city-wide networks, adaptable to existing infrastructure.

Sustainable Design Element: The system operates with minimal waste and
utilizes low-grade or renewable energy sources efficiently.
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Consumer & Market Impact:
Activating the Circular Carbon
Economy

AeroCarbon targets entities where verifiable carbon removal is critical for
compliance, brand reputation, and future market viability.

Primary User Personas & Pain Points Solved:

The Utility Provider (Enterprise Client): Pain Point: Regulatory pressure to
decommission fossil fuel assets and achieve net-zero power generation.
Solution: AeroCarbon provides a verifiable carbon removal credit system that
can offset residual emissions immediately, delaying costly plant closures while
future-proofing their energy mix.

The Municipal Planner (Government/Public Sector): Pain Point: Improving air
quality in high-density urban corridors and delivering tangible climate action to
constituents. Solution: Distributed, low-profile AeroCarbon units integrated into
city furniture or transit hubs improve local air quality while generating materials
for municipal infrastructure projects.

The High-End Composite Manufacturer (Non-Obvious B2B): Pain Point: Securing
a reliable, sustainable, and ethically sourced supply of high-purity carbon inputs
(like graphene precursors) for premium automotive or aerospace components.
Solution: AeroCarbon provides a guaranteed, stable supply of converted,
atmospheric carbon materials, enhancing their product sustainability narrative.

Testimonial-Style Quotes:

"This technology fundamentally shifts carbon removal from an expense to an
investment. It's the only way we can meet our 2030 targets." - Chief
Sustainability Officer, Global Energy Conglomerate.

"Integrating these units into our city’s infrastructure feels like something from
the future. We're not just green—we're creating value from the air we breathe."
- Head of Urban Development, Major Metropolis.
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Feasibility Assessment: From
Lab Breakthrough to
Commercial Scale

Technological Readiness Level (TRL): 5 — Component and/or breadboard
validation in a relevant environment.

Explanation: The core concept of using enhanced carbon matrices for CO2
adsorption is proven in laboratory settings (TRL 3-4). However, integrating the
graphene modification, the specific regeneration cycle, and demonstrating
sustained, high-volume capture efficiency in a simulated, relevant industrial
environment requires TRL 5 validation.

Next Stage (TRL 6): System prototype demonstration in an operational
environment. This involves deploying a pilot-scale modular unit adjacent to an
actual emissions source or urban setting for continuous monitoring over a 6-12
month period.

Business Readiness Level (BRL): 3 — Developed a business model prototype
and a solid market hypothesis.

Explanation: The commercial viability hinges on the dual revenue stream
(carbon credits + sale of converted carbon products). While the technology
concept is strong, the specific cost structure for scale-up, the regulatory
environment for carbon credits, and firm pricing models for the unique carbon
byproducts are still theoretical or based on preliminary data. Market sizing and
competitor analysis are complete, but key partnerships are nascent.

Next Stage (BRL 4): Validation of key business assumptions through preliminary
customer commitments (letters of intent) and formalizing supply chain partners
for material conversion and system manufacturing. This stage requires securing
initial seed funding to de-risk the first pilot deployment.
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Prototyping & Testing Roadmap:
Phased Evolution to Market
Leader

Phase 1: Proof of Concept & MVP Development (0-12 Months):

Finalize graphene integration protocols and optimize the carbon fiber capture
matrix design.

Develop a small-scale, bench-top Minimum Viable Product (MVP) focused purely
on maximizing CO2 adsorption and demonstrating the low-energy regeneration
cycle.

Parallel Business Model Validation: Secure fixed-price quotes for carbon
byproduct outputs (e.g., precursors for solid-state battery anodes) from 3-5
potential manufacturing partners.

Phase 2: Targeted Field Trials & Iteration (12-24 Months):

Construct and deploy a full-scale modular prototype (TRL 6) at a partner's
facility (e.qg., a regional utility plant).

Conduct targeted field trials focusing on durability, efficiency under real-world
weather variance, and continuous energy demand monitoring.

Iterative Refinements: Refine the system's size, aesthetic design, and control
software based on usage feedback, prioritizing remote monitoring capabilities
and maintenance efficiency.

Phase 3: Scaling & Commercial Model Lock-in (24+ Months):

Initiate parallel pilots (5-10 units) across different environments (urban air
capture vs. point-source industrial capture).

Lock in manufacturing supply chains and finalize pricing/contract terms for the
Carbon as a Service (CaaS) model, ensuring clear revenue pathways for both
carbon credit sales and material conversion sales.
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Strategic Launch & Market
Integration: Embedding
Sustainability as Core
Infrastructure

Strategic Partnerships:

Partner with major engineering, procurement, and construction (EPC) firms
experienced in utility-scale infrastructure projects for rapid deployment
capability.

Establish joint ventures with major battery manufacturers or advanced
materials companies to guarantee off-take agreements for the converted
carbon products, stabilizing early revenue.

Pilot Programs & Incentives:

Offer "Net-Zero Pioneer" incentive packages to the first five large-scale utility/
industrial clients, offering subsidized installation in exchange for long-term data
collection rights and public endorsement.

Launch an exclusive, high-visibility pilot program with a "smart city"
municipality to showcase the aesthetic and environmental benefits of urban
deployment.

Distribution Channels: Primarily B2B Enterprise Sales, employing a Capital
Expenditure (CapEx) model initially, evolving rapidly toward a Carbon-as-a-
Service (Caa$S) subscription model where AeroCarbon manages maintenance
and ensures guaranteed capture rates.

Macrotrend Integration: AeroCarbon is perfectly aligned with the global shift
towards the Circular Carbon Economy and the need for scalable Climate Tech
Infrastructure. It ensures that high-impact industries can participate actively in
achieving global Net-Zero goals, making deep decarbonization inevitable and
profitable.
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Next Step

Secure initial strategic investment to complete TRL 5 validation and engineer
the full-scale industrial prototype (TRL 6). Simultaneously, initiate formal
negotiations with three potential utility pilot partners and secure Letters of
Intent for the procurement of converted carbon byproducts.
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