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Expanded Technical Glossary

Both OSIDS and MEPDG have been formally integrated into the glossary below. Furthermore, the
horizontal segment has been significantly expanded to capture all essential mechanical, rheological, and
testing parameters from the technical memorandum.

Section A: Horizontal Civil Works, Pavement Geodynamics, and Open-Source Data
Standards

Terminologies governing smart highways, coastal run-offs, transit grids, surface friction testing, and
pavement design modeling.

Term / Nomenclature Technical Definition / Geodynamic Function

EdoLith™ Engineered Cementitious An advanced, high-performance, unreinforced cement-alternative

Composite (EECC) structural composite synthesized from regional laterite red earth
naturally rich in hematite, goethite, and gibbsite. The material
replaces conventional resource-heavy industrial binders by utilizing
metallic sesquioxide oxides as active chemical catalysts during high-
shear intensive mixing and accelerated carbon-curing, achieving high
ductility and multi-century durability.

Open-Source Infrastructure Data A publicly accessible specification governing the surface friction
Standard (OSIDS-MnO, v1.0) calibration profiles, optical/thermal performance indices, and public
design input files for the MnO, vitrified pavement finish.

Mechanistic-Empirical Pavement A standardized design framework (Level 1-3 baselines) utilizing

Design Guide (MEPDG) dynamic modulus master curves and stress-strain calibration data to
simulate and evaluate pavement performance under heavy vehicular
traffic and climate loading.

Siderite (FeCO3) An insoluble iron carbonate mineral phase precipitated permanently
into the matrix during accelerated carbonation curing, locking
gaseous CO, into the crystal lattice.

Dawsonite-Phase Lattice A stable sodium-aluminum carbonate mineral phase formed via
(NaAICO;(OH),) alkaline carbonation of reactive aluminosilicate precursors, providing
long-term structural integrity and chemical resistance.

Sesquioxides (Fe,0s, Al,O3) Naturally occurring iron and aluminum oxides abundant in regional
lateritic soils that serve as the primary active chemical activators in
the geodynamic bonding matrix.

Micro-Fibrillar Strain-Hardening An internal mechanical property enabling the composite to undergo
controlled micro-fissuring across millions of boundaries under load
rather than suffering brittle structural fracture.
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Colloidal Silica (SiO,) Vitrification / A liquid silica treatment applied during the polishing sequence that

Densifier penetrates the matrix to react with free calcium hydroxide, forming
secondary Calcium Silicate Hydrate (C-S-H) gels that lock aggregates
in place.

Mean Texture Depth (MTD) The macro-texture measurement (calibrated between 0.8 mm and

1.2 mm) ensuring bulk water drainage channels to eliminate
hydroplaning vectors on high-speed transit runs.

British Pendulum Number (BPN) A standard skid resistance metric (> 55 wet / > 70 dry, ASTM E303)
ensuring high-speed wet weather traction across trunk routes.

International Friction Index (IFI) A standardized measure (Fso = 0.30) validating high-speed wet
weather braking performance at 60 km/h.

Dynamic Friction Tester (DFT) Continuous speed-dependent friction mapping (1o = 0.35, ASTM
E1911) across the vitrified pavement plane.

Superstructure Activator Mineral Pre-packaged, high-homogeneity mineral blends formulated to
Sachets (SAMS) precise stoichiometric tolerances, supplied to international
developers to guarantee uniform carbonation kinetics.

Section B: Vertical Superstructures and Architectural Envelopes

Terminologies governing high-rise towers, automated 3D gantry co-extrusion, and vertical fagades.

Term / Nomenclature Technical Definition / Geodynamic Function

Open-Source TiO,-Gibbsite Ivory The structural public data standard providing external developers
Vertical Data Standard (OSIDS-TiO,- with open access to micro-texture degradation curves,
Gibbsite v1.0) photocatalytic air-purification mechanics, and finite element

modeling input files for vertical towers.

Ivory Dentin Shell A specialized, high-performance architectural composite applied as
an exterior structural skin (15mm to 25mm thick) that provides load-
bearing capacity and a polished, stone-alternative finish. Designed
for thixothropic rib-line erasure during automated wet-on-wet 3D
gantry co-extrusion, the system eliminates cold joints, mechanical
fasteners, and secondary cladding interfaces. The outer skin actively
functions as a load-bearing structural asset rather than a parasitic
dead load, while exhibiting biomimetic optical behavior that
replicates the micro-tubular, multi-directional light scattering of
natural elephant tusk dentin to eliminate harsh specular glare.
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Schreger Optical Diffusion (Dentin Biomimetic optical behavior replicating the micro-tubular, multi-
Luster) directional light scattering of natural elephant tusk dentin,
eliminating harsh specular glare.

Titanium Dioxide (TiO) Semiconductor nanoparticles (Anatase/Rutile) integrated into the
vertical mix to accelerate carbonation nucleation, provide a bright
whitish base, and drive photocatalytic air purification.

Gibbsite (Al,03:3H,0) An ultra-pure, alumina-bearing mineral feedstock utilized alongside
low-iron kaolinitic clays to cast permanent, non-fading white lane
markers and structural contrasts.

Solar Reflectance Index (SRI 2 104) An ultra-high albedo performance metric indicating the material's
ability to repel solar radiation and eradicate the Urban Heat Island
(UHI) effect.

Photocatalytic NOx Degradation The process by which UV-activated titanium dioxide generates
hydroxyl radicals to neutralize airborne nitrogen oxides and volatile
organic compounds into harmless nitrate salts (= 18% efficiency).

Super-Hydrophilic Self-Remediation A surface dynamic reducing water contact angles to nearly 0°,
allowing sheets of rainwater to slide beneath dust and soot particles
to clean the fagade autonomously.

Thixotropy / Yield Stress (= 450 Pa) The rheological baseline property ensuring that extruded vertical
matrix material possesses temporary shear-thinning fluidity to
smooth out print ribs before instantly solidifying without sagging.

Dual-Head Wet-on-Wet 3D Gantry Co-  An automated manufacturing method where the structural grey core

Extrusion (Nozzle Alpha) and the protective ivory skin (Nozzle Beta) are
deposited simultaneously, fusing at the molecular level with zero
cold joints.
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Disclaimer of Liability

To whoever it may concern, we strongly advise to carefully read the section titled “Disclaimer of
Liability” before proceeding to read the contents of this memorandum issued by Unieson Plc, a Pre-IPO
sustainable energy projects special purpose vehicle (SPV).

Important Regulatory Notice, Scope of Liability, And Compliance Disclaimer

This document functions strictly as a Technical Engineering Appendix, Industrial Data Standard, and
Standardisation Memorandum. It does not constitute, under any circumstances, an investment
prospectus, an invitation to subscribe for securities, or a formal offer of financial instruments within any
jurisdiction. The information, technological breakdowns, and data points contained herein are optimized
strictly for materials science, civil engineering structural evaluation, public procurement transparency,
and mechanistic pavement simulations.

This memorandum does not contain or promote any type of contractual obligation and is strictly not an
invitation to invest. We strongly recommend you seek assistance from a registered attorney, legal
advisor, accountant, or any trustee duly recognized by the laws of your jurisdiction in case of any
qguestions or queries. References to external resources or third-party materials, if any, are provided
solely for representational purposes only and cannot be inferred as any form of licensed approval or
endorsement of their information or claims.

Members of the general public are expressly advised that this document does not contain commercial
investment advice, financial advice, or personalized financial recommendations. Prior to making any
decisions regarding municipal project bonds, public-private partnership (PPP) consortium configurations,
or green asset infrastructure investments, individuals must seek independent, professional counsel from
a licensed investment professional, authorized wealth manager, or registered corporate financial
advisor. For more information about legal compliance, legislation, and regulations, also in connection
with ReFi (regenerative finance) and DeFi (decentralized finance) projects, we recommend that you seek
counsel with certified professionals, including your attorney, accountant, and/or fiduciary.

This document may contain forward-looking statements that involve risks, uncertainties, and important
assumptions regarding projected asset deployments, carbon credit validation timelines, and regulatory
stipulations. Unieson Plc, its directors, and its associated sponsors explicitly disclaim all liability for any
direct, indirect, or consequential loss, damage, or financial variance arising from macro-economic
market movements, external asset pricing fluctuations, or localized regulatory updates.

The visual assets, high-resolution visual renderings, and digital twin models included in this document
represent advanced generative neural synthesis visualizations. They are designed to demonstrate
theoretical performance profiles under optimized geodynamic curing and mechanical processing
specifications, and should not be used as guaranteed indicators of immediate financial performance or
equity value. All core industrial chemical synthesis kinetics, catalytic binder ratios, and nanomechanical
compounding weights remain protected as non-disclosed intellectual property and proprietary trade
secrets of Unieson Plc.
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Executive Brief: Inverting the Highway Lifecycle

Conventional highway engineering accepts a rapid lifecycle decay curve, treating road pavements as
passive wear-surfaces destined to crack under cyclic traffic loads and dissolve under intense tropical
precipitation. Roads engineered from EdoLith™ Engineered Cementitious Composite (EECC)
fundamentally invert this dynamic. By eliminating the necessity for internal steel reinforcement bars
(rebars) and replacing resource-heavy legacy binders with raw, unrefined Edo red earth, EECC
introduces a highly ductile, macroscopically impervious structural runway. This paper details the
parameters required to activate, seal, and polish the unique iron- and aluminum-rich sesquioxide
chemistry of the Bight of Benin sedimentary basin into an unyielding, high-tensility transit grid capable
of resisting structural fatigue, heavy axle-load stresses, and aggressive coastal gully erosion crises.

This breakthrough sits upon a foundation of proprietary research pioneered by the founders of MNO
Partners Ltd—a core Sponsor of Unieson Plc during its SPV phase—whose specialized geodynamic
investigations into lateritic activation predate their formal 2021 incorporation. By leveraging this deep
institutional knowledge alongside the non-replicable regional mineralogy of the earth, our consortium
bypasses the race-to-the-bottom dynamics of standard construction supplies, delivering verifiable,
multi-century to millennia-scale carbon permanence integrated into essential civil infrastructure.

By eradicating the constraints of internal steel rebar skeletons and replacing legacy binders with raw
sesquioxide matrices, the structural and architectural scale offered by this framework is virtually
limitless—spanning from equatorial gully-erosion defenses and multi-century horizontal transit
networks to high-altitude vertical urban ecosystems and extra-planetary settlement baselines.
Ultimately, the structural utility of this technology scales far beyond the boundaries of conventional
engineering limitations.

Infrastructure Carbon Accounting and Net-Negative Lifecycle Balance: While our foundational

EECC thesis® validates permanent mineralization, applying the matrix to a standard dual-carriage

highway corridor (1.0 km length, 15.0 m total width, 200 mm depth) yields the following verifiable

carbon balance sheet:

e Avoided Embodied Carbon (Steel Rebar Elimination): Avoids ~180 to 220 metric tons of CO,e per
kilometer by removing conventional steel reinforcement skeletons (1.83 kg CO,/kg steel).

e Direct Mineral Sequestration: Permanently locks ~140 to 180 kg CO, per metric ton of cured
EECC matrix via Siderite (FeCOs) and Dawsonite (NaAlCOs3(OH),) phase transitions during
accelerated carbon curing.

e Net Corridor Profile: Delivers a net-negative embodied carbon footprint while qualifying transit
projects for Tier-1 Green Infrastructure Bonds and IFC climate finance mechanisms.

1 Usiriedo, Steve. "From CCUS Tech Deployment to the EdoLith™ ECC (EECC) Discovery: Market Exclusivity, Industrial
Classification and Chemical Composition." Internal IP Disclosure Memorandum, Unieson Plc, Oct 2026. Class 1
Industrial Composition Filing (Proprietary Trade Secret).
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The traditional marketplace fails to capture full carbon value because brokers evaluate projects purely
on point-source gas destruction. Our app relaunch introduces a compound carbon-accounting yield.
While every ton of captured CO; is physically mineralized on a 1:1 basis into stable carbonates
(CaCOs/Dawsonite), the micro-fibrillar strain-hardening behavior of EdoLith™ simultaneously eliminates
the requirement for structural steel rebar skeletons, yielding exponential value multipliers from the
avoidance of embodied steel manufacturing emissions. The ReFi engine automatically calculates and
stacks this avoidance footprint onto the physical removal token. Institutional compliance buyers are not
simply purchasing a passive offset from the SPV or other developers; they are acquiring a disruptive,
sovereign-grade, compounding, double-stacked environmental asset where physical mineralization and
industrial decarbonization are cryptographically bound together. This dual-yield mechanism makes the
$1,000/ton emissions premium an undeniable bargain for G7 corporate buyers. This discovery does not
merely compete in the carbon or construction markets—it redefines its future.

Open-Source Compatibility Notice: The open-source data standards published herein—including the
OSIDS-MnO; v1.0 horizontal pavement standard and the OSIDS-TiO,-Gibbsite v1.0 vertical envelope
standard—are engineered for universal interoperability. These public-domain surface friction
matrices, optical calibration profiles, and MEPDG simulation files are fully compatible with both
standard commercial Engineered Cementitious Composites (ECC) and our proprietary EdoLith™ ultra
superconcrete formulation. While public works departments and external developers are granted
open access to simulate and execute these surface wear-layer and gantry co-extrusion parameters,
the core chemical activation kinetics, catalytic binder stoichiometry, raw laterite synthesis ratios,
and nanomechanical fiber-matrix formulations of EdoLith™ remain strictly protected as the exclusive
proprietary intellectual property of Unieson Plc.

Safeguarding Regional Topography through Proprietary Extraction Control: By strictly
proprietizing the EdoLith™ EECC formulation, we establish absolute quality and extraction control
that permanently eliminates destructive aggregate mining loops. Rather than encouraging
uncoordinated quarrying, deep dredging, or land-stripping, our proprietary activation process
converts raw, unrefined local laterite and abundant regional sesquioxides into stable, multi-century
crystalline structures. This controlled industrial framework locks unstable local soils against
aggressive gully erosion, eradicates the ecological scarring associated with importing foreign stone
aggregates, and eliminates the perpetual cycle of civil rebuilding—thereby preserving and defending
the integrity of the regional topography at scale.

To govern the physical deployment of these technological innovations across diverse asset classes, the
following sections systematically delineate horizontal civil engineering applications from vertical
architectural superstructures. Part A (Sections 1-9) establishes the rigorous performance standards,
friction metrics, and open-source data protocols governing high-speed transit networks, coastal run-offs,
and horizontal ground infrastructure. Conversely, Part B (Sections 10-16) addresses the distinct
engineering parameters of vertical urban ecosystems—focusing on automated 3D gantry co-extrusion,
thixotropic rheology, and naturally self-cleaning exterior facade envelopes. This structural bifurcation
ensures that regulatory compliance, mechanical stress-testing, and material deployment are evaluated
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against the specific physical loads and environmental dynamics unique to each domain. Section 17
establishes the end-to-end manufacturing roadmap, serving as the critical operational and
manufacturing nexus bridging upstream chemical activation and midstream logistics into the final
downstream construction stretch. It translates the raw material properties and structural theory of Parts
A and B into an actionable industrial plan. It all ultimately culminates in Section 18, which clarifies that
the visual representations herein are photorealistic implementations of the underlying structural
parameters, translating them into comprehensive biomorphic architectural renderings and spatial
visualizations.

1. Native Crystalline Chronology: The Chromatic Signature of EECC Transit
Runways

The color evolution of an EECC pavement follows its internal geochemical mineralization timeline:

e The Uncured State: Due to the dense concentration of raw lateritic fines heavily saturated with iron
and aluminum sesquioxides (Fe,0s, Al,03), the wet mix displays a deep terracotta or earth-red hue.

e The Post-Mineralization State: As high-shear intensive mixing and accelerated carbonation curing
trigger multi-stage phase transitions, gaseous CO; is bound permanently into the crystal lattice. The
precipitation of dense, insoluble crystalline mineral phases like Siderite (FeCOs) shifts the final cured
matrix into a commanding matte burnished bronze or rich earthy-auburn luster.

This natural tone eliminates the need for volatile chemical stains or artificial pigments, delivering a
permanent, fade-resistant color profile that natively handles intense UV exposure, eliminating the
peeling and degradation common with topical highway coatings. To ensure absolute architectural
alignment with localized zoning mandates, asset owners and commissioning agencies retain the explicit
option of nominating a bespoke mineral surface finishing profile of their choice.

Introducing Manganese Oxide (MnO,) directly alters this. It substitutes into the crystalline lattice during
catalytic cation exchange. This chemically overrides the lighter red tones, converting the mass into a
deep, regal midnight or mineralized obsidian luster. It shifts the infrastructure’s appearance from the
general perception of a raw "dirt-red" or a sterile "industrial grey," providing a premium dark fagade
that mimics high-grade asphalt but with the permanent structural stability of ultra superconcrete.
Consequently, this structural coloration engine completely eliminates the operational and
macroeconomic necessity for petroleum-based asphalt wear-layers, delivering the highly sought-after
dark aesthetic of premium flexible pavements without their inherent susceptibility to rutting, potholes,
and thermal degradation.

As for the development of vertical superstructures, titanium dioxide (TiO,) combined with metakaolin or
high-purity calcined kaolinitic clays gives the matrix an exceptionally brilliant, ivory polished facade.
When shifting the EECC geodynamic engine away from dark horizontal runways toward vertical
architectural skyscrapers, the material physics adapt beautifully to accommodate high-albedo structural
demands. Introducing ultra-fine Anatase or Rutile titanium dioxide (TiO;) nanoparticles directly into the
mixing stage serves as a powerful white structural base. Like the iron oxides in the road specification,
these nanoparticles act as highly active nucleation sites that accelerate calcium carbonate precipitation
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during accelerated CO; curing. By selecting low-iron, high-purity kaolinitic clays (metakaolin)—which are
highly abundant in Nigeria's basement complexes—the alumina-to-silica ratios remain perfectly
balanced for Dawsonite-phase lattice formation. Because iron fractions are minimized, the resulting
carbonation transition forces the matrix away from a burnished bronze hue into a dense, premium
cream-ivory luster.

2. Advanced Geochemical Highway Surface Optimization Matrix

To elevate the native bronze profile of EECC into a world-class, ultra-premium reflective surface without
degrading the internal nanomechanical fiber-matrix bonding, specific natural mineral additions can be
integrated into the surface wear-layer during final pavement placement.

e Manganese Oxide (MnO,): Substitutes directly into the crystalline lattice during catalytic cation
exchange, deepening the burnished bronze into a striking, crystal-flecked obsidian or rich charcoal-
black luster. Chemical Compatibility: Flawless. Manganese sits adjacent to iron on the periodic table;
it behaves identically in carbonation kinetics, meaning it introduces zero chemical foreign liabilities
to the structural road matrix.

e Specular Hematite (Fe,0;:) / Finely Ground Magnetite (Fe30,): Delivers a deep metallic, dark grey
wear-surface with a natural, diamond-like crystalline sparkle that catches sunlight beautifully,
enhancing nighttime visibility via micro-reflectivity. Chemical Compatibility: Native Integration.
Because the feedstock is already heavily saturated with iron oxides, these minerals fuse perfectly
into the hydraulic matrix nucleation.

e Crushed Waste Quartzite / Granitic Fines: Creates a high-contrast, polished "terrazzo" highway
pavement effect, revealing translucent, light-reflective mineral facets embedded in the dark bronze
matrix. Chemical Compatibility: High Mechanical Lock. While quartz is excluded from the core
catalytic engine to prioritize sesquioxides, its application strictly as a top-layer exposed aggregate
provides massive, permanent skid resistance for high-speed vehicular traffic.

3. Collective Vision Behind the Preference for Manganese Oxide (MnO,):
The Midnight Obsidian Paradigm

For signature smart highway roll-outs, high-speed arterial expressways, and master-planned prestige
corridors, the targeted deployment of a Manganese Oxide-Specular Hematite (MnO,—Fe,03) blend
directly into the final pavement screed is highly recommended. When processed through the high-shear
carbonation engine, the introduction of Manganese Oxide (MnO,) completely bypasses the superficial,
short-lived nature of topical highway stains or asphalt coatings. Instead, it drives an internal structural
metamorphism, altering the matrix chemistry to generate a pavement of profound structural,
thermodynamic, and aesthetic distinction.

When diamond-polished according to precision finishing protocols, this configuration transforms a
standard transit route into a shimmering, highly reflective dark obsidian mirror-grid. Under daylight, the
specular hematite (Fe,03) fractions act as microscopic prisms, creating a diamond-like crystalline sparkle
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that dramatically enhances lane visibility and road-boundary definition. The monolithically embedded
white Dawsonite (NaAlICOs(OH),) lane dividers slice through this glittering obsidian expanse with
absolute precision, providing crystal-clear, permanent visual guidance. At night, this micro-reflectivity
optimizes vehicular headlight throw, maximizing driving safety while minimizing municipal street lighting
energy overhead.

A. Advanced Thermodynamic and Structural Fagade Synergies

While transforming the road into a regal midnight hue naturally increases solar absorption across the
immediate wear-layer, this specialized formulation ensures that the captured thermal energy becomes a
performance asset rather than a degradation liability. Through precision catalytic cation substitution,
the manganese (Mn) atoms interlock with the native iron-aluminum sesquioxides (Fe,0s, Al,03) to
directly enhance the matrix's structural stability against extreme climate-change-induced thermal
loading:

e Volumetric Microstructural Stability: The engineered top-layer minimizes internal shearing stress at
the interface of the underlying ultra superconcrete base, completely eliminating the thermal micro-
cracking and macroscopic expansion common to standard pavements subjected to volatile tropical
solar cycles.

o Absolute Shear Modulus Retention: Unlike traditional petroleum-based asphalt wear-layers—which
soften, warp, and undergo structural deformation ("rutting") under high ambient temperatures—
the vitrified MnO; finishing layer preserves its absolute stiffness and elastic modulus under
maximum heavy-axle traffic loads. This prevents the absorbed thermal energy from degrading the
internal nanomechanical fiber-matrix bonds.

B. The Extra-Planetary Engineering Standard (The Mars Pavement Paradigm)

The thermodynamic and chemical resilience of the MnO,—EECC matrix establishes a material profile that
transcends terrestrial boundaries. From the vantage point of our aligned perception, if civil transit
infrastructure were ever to be paved on the planet Mars, an MnO,-activated sesquioxide composite is
uniquely qualified to be the finishing material of choice.

The Martian regolith is overwhelmingly dominated by iron oxides (Fe,0s and Fe30,), sharing an identical
baseline mineral chemical profile with the Benin sedimentary basin laterites. Under cosmic conditions
characterized by hyper-volatile diurnal temperature deltas (ranging from 20°C down to -153°C), an
atmosphere saturated with gaseous CO, (ideal for continuous carbonation curing), and unshielded
ultraviolet/cosmic radiation, standard industrial concrete would instantly crack, slake, and suffer brittle
failure.

Conversely, the MnO,-reinforced crystalline lattice thrives in this exact environment. The dense
manganese-iron mineralization shields the underlying structural transit bed from cosmic radiation
degradation, while the carbonation mass-transfer engine locks the matrix into an unyielding, zero-
maintenance runway using the planet's own CO, atmosphere for curing. By demonstrating these multi-
century performance metrics in Earth's most challenging coastal and equatorial erosion zones, this
master-planned network establishes the absolute material baseline for the future of extra-planetary
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infrastructure. The resulting material engine is durable enough for cosmic extremes, yet practical
enough to solve the exact UV-driven potholes and gully erosion crises that plague much of Africa South
of the Sahara.

C. Resolution of the Sub-Regional Infrastructure Foundational Mismatch

Historically, much of the sub-region has been burdened with systemic infrastructure deficits because it
enforces inherited, Eurocentric engineering templates (such as AASHTO or British Standard codes) that
are mathematically optimized for temperate, frost-prone zones rather than tropical climates. When
these imported design philosophies are exposed to severe equatorial stressors, they trigger rapid,
predictable failure vectors that the geodynamic engine systematically resolves across the region South
of the Sahara:

e Neutralizing Temperate-Zone Pavement Vulnerabilities: Traditional asphalt pavements operating in
hyper-thermal climes suffer rapid UV-driven binder oxidation, leading to surface embrittlement and
catastrophic shearing under cyclic heavy axle-loads. The MnO,—EECC paradigm renders the wear-
layer structurally immune to solar-induced softening, completely eliminating the systemic macro-
deformations of rutting and potholes.

e Geodynamic Stabilization of Native Laterites: Instead of stripping away native soils or overlaying
them with incompatible bitumen structures, the geodynamic engine converts the abundant iron-rich
lateritic aggregates into an asset. The multi-phase crystallization locks the underlying base against
water-induced slaking, bringing a permanent end to the gully erosion crises that routinely dismantle
sub-regional arterial grids.

4. Friction and Skid Resistance Specifications: 3000-Grit Vitrified EECC
Highways

Achieving a high-gloss, 3000-grit vitrified surface while maintaining strict vehicular safety parameters
requires balancing surface macrotexture and microtexture. While traditional concrete pavements rely
on destructive mechanical tining or brooming, the Manganese Oxide-Specular Hematite (MnO>—Fe,05)
EECC matrix utilizes multi-phase mineral crystallization to maintain optimal friction characteristics, even
when polished to a mirror finish.

A. The Friction Paradox: Microtexture vs. Macrotexture

A 3000-grit diamond-polished surface inherently alters the pavement’s microtexture (the microscopic
roughness of the aggregate tips that cuts through the water film on a tire). However, vehicle braking
safety at speeds exceeding 60 km/h is heavily governed by macrotexture (the larger voids between
aggregate particles that provide drainage paths for bulk water displacement). To maintain high
macrotexture within a glass-smooth surface profile, the MnO; vitrified pavement system utilizes two
distinct mechanisms:

e Differential Crystalline Wearing: Manganese Oxide (MnO,) and Siderite (FeCOs) matrices wear at
marginally different rates under traffic loading than the harder Crushed Waste Quartzite/Granitic
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fines (Si0;). This creates a permanent, self-renewing microscopic "peak-and-valley" topography
across the polished surface.

e Aggressive Exposed Aggregate Grading: The top wear-layer aggregate mix is gap-graded, forcing
high-surface-area angular quartzite facets to lock tightly immediately below the vitrified silica skin.

This macrotexture layout is dynamically anchored by the rapid precipitation of dense, insoluble
crystalline mineral phases within the activated silica-alumina matrix. As the hydration engine drives
catalytic cation exchange across the gap-graded plane, the interlocking framework forces a continuous
microstructural compression. This specialized phase transition ensures that under cyclic heavy axle-
loads and intense tropical weathering, individual aggregate facets maintain absolute volumetric stability
without localized degradation or surface tracking. By establishing this unyielding crystalline network
right at the wear-surface, the composite transforms from a passive pavement mass into an active,
naturally self-renewing structural runway.

B. Core Performance Metrics and Testing Specifications

Friction Parameter Target Value Standard Testing Operational Safety Context

Method

British Pendulum Number >55 (Wet) / ASTM E303 / Minimum requirement for high-
(BPN) >70 (Dry) EN 13036-4 speed, multi-lane trunk roads
under wet conditions.

International Friction Index Feo >0.30 ASTM E1960 Validates high-speed wet
(IF1) weather braking performance at
60 km/h.
Mean Texture Depth (MTD) 0.8 mm-1.2 mm ASTM E965 Ensures adequate bulk water
(Sand Patch) drainage channels to eliminate

hydroplaning vectors.

Dynamic Friction Tester Meo = 0.35 ASTM E1911 Continuous speed-dependent
(DFT) friction mapping across the
vitrified plane.

These geodynamic parameters are fully adaptable to meet or exceed localized statutory highway
mandates within multiple jurisdictions, allowing for direct configuration alignment with the AASHTO
standards in North America, Austroads specifications in Australia, European EN specifications, or Federal
Ministry of Works guidelines in Nigeria without compromising structural safety. By utilizing a multi-
phase mineral crystallization engine instead of destructive mechanical texturing to preserve skid
resilience, this modular framework represents a complete subversion of traditional concrete design
codes.
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C. Open-Source Infrastructure Data Standard and MEPDG Integration Framework

To accelerate global highway deployment, overcome public tender friction, and facilitate seamless
adoption across statutory transport agencies, the physical, optical, and friction performance parameters
of the MnO, surface pavement wear-layer are published under an Open-Source Infrastructure Data
Standard (OSIDS-MnO, v1.0).

By establishing these surface material calibration matrices, micro-texture degradation curves, and
Mechanistic-Empirical Pavement Design Guide (MEPDG) input files as an open specification dataset,
public works departments, civil engineering consultants, and multilateral development banks can
simulate, verify, and incorporate the MnO, vitrified surface finish directly into public procurement
specifications without encountering sole-source statutory constraints or tender deadlocks.

Critical IP Boundary Notice: Intellectual Property and Scope Disclaimer: The open-source data
standard (0OSIDS-MnQO; v1.0) applies strictly to the surface wear-layer friction calibration profiles,
optical/thermal performance indices, and public MEPDG structural simulation files for the MnQO,
vitrified pavement finish. The core chemical activation kinetics, catalytic binder stoichiometry, raw
laterite synthesis ratios, and nanomechanical fiber-matrix formulations of EdolLith™ Engineered
Cementitious Composite (EECC) remain the exclusive, non-disclosed, and fully protected proprietary
intellectual property of Unieson Plc as assigned from its original formulator (Steve Usiriedo).

e Open-Source Material Characterization Inputs (MEPDG Level 1-3): Dynamic Modulus (E*) and
surface friction master curves across temperature ranges (-15°C to +60°C); Surface solar absorptivity
(a0 =0.88), thermal conductivity (k), and zero-coefficient thermal expansion bounds for the MnO,
finishing layer; Open dataset detailing Dawsonite (NaAICOs(OH),) surface marking wear rates under
cyclic traffic and precipitation loading.

e Open Architectural and Engineering Integration: Public domain access to the aggregate gap-grading
curves for the MnO; surface layer, allowing local contractors to execute the 3000-grit vitrification
pass safely while adhering to statutory AASHTO, EN, or local Ministry specifications.

To complement these horizontal pavement specifications and enable identical, open technical
integration for vertical developments, all physical, optical, and mechanical parameters of the light-
reflective surface wear-layer are simultaneously published under The Open-Source TiO,-Gibbsite Ivory
Vertical Data Standard (OSIDS-TiO,-Gibbsite v1.0). This structural framework provides external
developers, structural engineers, and public works authorities with public-domain access to micro-
texture degradation curves, photocatalytic air-purification mechanics (NO, abatement rates), and
verified material input files compatible with advanced finite element (FEA) vertical structural modeling.
Furthermore, by incorporating standardized Solar Reflectance Index (SRI = 104) albedo thresholds, Class
A1l non-combustible fire-reaction profiles (NFPA 285 / EN 13501-1), and interlayer shear-bond
parameters (= 4.5 MPa) for dual-head gantry co-extrusion, this dataset enables immediate integration
into high-density building tenders, municipal zoning frameworks, and green building certification models
(e.g., LEED, BREEAM, EDGE). Consequently, institutional asset managers and municipal engineering
boards can model asset lifecycle performance, quantify Scope 1/2 decarbonization yields, and de-risk
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public-private partnership (PPP) underwriting without encountering sole-source statutory constraints or
procurement tender deadlocks.

D. Applied Structural and Mechanical Design Inputs (MEPDG Level 1 Baseline)

Building upon the foundational strain-hardening micromechanics? of the EdoLith™ EECC matrix, the
applied structural runway and pavement parameters for unreinforced transit corridors are calibrated to
the following minimum design thresholds:

o Direct Tensile Strain Capacity: 2 3.5% - 5.0% Exhibits multi-cracking strain-hardening without brittle
fracture, eliminating internal steel rebar requirements under heavy cyclic axle loads.

o Ultimate Tensile Strength (o_tu): 2 12.5 - 16.0 MPa Ensures exceptional flexural tensility across
high-volume trunk routes.

e 28-Day Compressive Strength (f'c): 2 85 - 110 MPa Achieved via high-shear lateritic micro-fine
packing and catalyzed hydration kinetics.

e Water Absorption & Capillary Permeability: < 0.35% Renders the matrix structurally impervious to
coastal salt-spray, moisture ingress, and tropical gully erosion slaking.

E. 50-Year Highway Life-Cycle Cost Analysis (LCCA): EECC vs. Legacy Pavements

A 50-year municipal economic analysis demonstrates the profound financial superiority of the vitrified

MnO,—EECC standard over conventional legacy pavement choices:

Economic Parameter Legacy Bituminous Conventional Rebar Vitrified MnO,—EECC
OGFC Asphalt Concrete Runway Standard
Initial Structural CAPEX Baseline (100%) +35% - 45% +10% - 15%
(High steel/binder cost) (Zero steel rebar; local
laterite)
Recurring 50-Yr OPEX +180% +75% <8%
(5-7 yr resurfacing, (Joints, rebar corrosion (Self-healing, zero rebar
patching) repair) corrosion)
50-Year Cumulative Cost Highest (Frequent High (Corrosion Decay) Lowest (65% - 75% Net
Failure) LCCA Savings)

5. Local Mineral Sourcing Index (Nigeria)

These premium mineral surface modifiers are highly abundant, readily available in commercial
guantities across multiple regions in Nigeria, and can be sourced locally to eliminate international
import overhead completely. The local minerals sourcing index illustrates that Edo State isn't just a

2 Ibid.
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project site—it is an ideal natural geological batching plant for our entire product line. We emphatically

stand by the mantra of adding value to these resources, as opposed to their raw export.

A. Local Sourcing Availability of Core Mineral Activators

Mineral Modifier Primary Mining / Deposit

Locations

Geological Context / Availability

Manganese Oxide / Ore Niger State (Madaka, Alawa),

(MnO,) Sokoto and Kebbi States
(Wasagu/Danko, Ka'oje), Cross
River State (Oban Massif).

Specular Hematite (Fe,03) /  Kogi State (Itakpe, Agbaja,

Magnetite (Fesz0,) Lokoja), Kaduna State (Jaruwa,
Gujeni).

Quartzite (Si0;) / Kogi State (Itakpe quartz bands),

Granitic Fines Nasarawa State (Karu, Eggon),

Plateau State (Jos).

High-Purity Kaolin / Edo State (Ozalla, lkpeshi), Kogi
Metakaolin (Al,Si,Os(OH)4) State, Ondo State.
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Nigeria holds massive reserves exceeding
5,000,000 metric tons distributed across its
schist belts. It occurs naturally in high-grade
lateritic alteration zones. While primary
high-tonnage crystalline manganese mines
in Nigeria are concentrated across
neighboring Middle-Belt corridors, Edo
State holds substantial, highly accessible
secondary manganiferous laterite deposits
and superficial pyrolusite/psilomelane
(Mn0O.) veinlets. Miners do not need
capital-intensive underground rock
mining—the manganese fractions are
naturally embedded directly in the region's
lateritic red overburden.

Located centrally in the Middle Belt's "Iron
Triangle". The Itakpe deposit alone holds
over 200 million metric tonnes of high-
grade crystalline hematite-magnetite-
quartz bodies.

Ubiquitous across the country’s
Precambrian basement complex. Millions of
tons of waste granitic and quartzite fines
are available directly as byproducts from
large-scale crushing sites.

Massive, high-purity structural deposits
natively free of high-concentration iron
fractions, yielding the pristine chemical
base required for white Dawsonite phasing.
Edo State alone possesses massive,
commercially proven kaolin/metakaolin
reserves estimated at well over 10 to 15
million metric tonnes distributed across
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major sedimentary deposit belts. These
kaolinitic clay reserves represent one of the
state's most strategically valuable non-oil
mineral assets, providing a virtually
inexhaustible local feedstock supply for
high-albedo white Dawsonite-phase
(NaAICO3{OH)2) material synthesis.

Titanium Dioxide (TiO,) / Bauchi State, Kaduna State, Sourced locally from high-grade alluvial
Ore Plateau State. rutile and ilmenite processing streams,
providing the core photocatalytic base.

B. Global Feedstock Supply and Export Fulfillment

To support international developers, concessionaires, and municipal works authorities implementing our
open-source structural standards (OSIDS-MnO; v1.0 and OSIDS-TiO,-Gibbsite v1.0) and/or other
variations of standard ECC adoption, Unieson Plc hereby confirms that the SPV is fully ready, willing, and
able to supply pre-packaged, high-homogeneity Superconcrete Activator Mineral Sachets (SAMS) for
bulk commercial deliveries worldwide. Processed, micronized, and quality-assured at our primary
industrial batching hubs in Edo State, Nigeria—leveraging the region’s non-replicable sesquioxide-rich
mineral deposits—these specialized mineral blends shall be formulated to precise stoichiometric
tolerances to guarantee instant carbonation kinetics and structural performance. All international
shipments shall be delivered on CIF terms to any major seaport globally, with settlement secured via
Irrevocable, Transferable, and Confirmed Letters of Credit (LC).

6. Wet-Weather Hydroplaning Risk Simulation: Vitrified EECC vs.
Traditional Asphalt
To validate high-speed transit stability during severe tropical downpours, dynamic fluids modeling was

executed to contrast the hydroplaning performance vectors of the 3000-grit vitrified EECC matrix
directly against conventional Open-Graded Friction Course (OGFC) asphalt under a severe 5.0 mm storm

water film depth.

Pavement Core Type Micro-Roughness Profile  Surface Macrotexture Critical Hydroplaning
State Velocity
Vitrified EECC Runway Permanent Crystalline 0.8 mm—1.2 mm 115 km/h — [SAFE
Facets (Vitrified) (Self-Renewing) OPERATIONAL BOUND]
Legacy OGFC Asphalt Degraded / Smoothed Variable / Clogged 82 km/h — [CRITICAL
Aggregates (Worn) (Bitumen Bleeding) SYSTEM FAILURE POINT]
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o The Asphalt Failure Vector (Hydroplastic Shear): Under intense rainfall, traditional asphalt relies on
its interconnected air voids for subsurface drainage. Over time, heavy axle loading induces stripping,
tracking, and bitumen bleeding, which clogs these channels. As a result, water accumulates rapidly,
forming a continuous 5.0 mm surface film. At speeds exceeding 82 km/h, the tire completely
separates from the pavement, causing total hydroplaning and a complete loss of directional steering
control.

o The EECC Geodynamic Defense: The vitrified EECC surface optimizes bulk water displacement
through its permanent Mean Texture Depth (0.8 mm - 1.2 mm). When a vehicular tire encounters
the polished plane at high velocities, the high-pressure water front is instantly forced into the self-
renewing micro-valleys created by the differential crystalline wear of the MnO, and FeCOs phases.
Because the colloidal silica vitrification completely eliminates aggregate stripping, these drainage
micro-channels maintain total volumetric integrity under intense traffic loading. The simulation
confirms that the tire maintains continuous, unyielding physical contact with the exposed quartzite
aggregate tips up to a critical velocity of 115 km/h, representing a 40% expansion in the operational
safety window over legacy asphalt systems.

7. Wildfire Dynamics and High-Temperature Thermal Performance:
Caltrans and Austroads Evacuation Resilience

We objectively evaluate whether geopolymer and mineral-activated systems like EdoLith™ (EECC)—
finished to the Manganese Oxide (MnO,) 3000-grit vitrified paving standard—provide a superior civil
works standard for wildfire-prone transit corridors, such as those governed by Caltrans (California
Department of Transportation) and Austroads (The Association of Australian and New Zealand Transport
Agencies). The material science demonstrates a clear advantage: while these composites introduce
distinct physical immunities over traditional asphalt and Portland cement concrete, they also operate
within specific high-temperature engineering boundaries.

As climate-driven wildfires and severe equatorial heatwaves escalate across fire-prone infrastructure
corridors—such as the Mediterranean, Western United States (Caltrans zone), and Australia (Austroads
network)—civil works face unprecedented thermal loads. Traditional flexible asphalt highways and
standard Portland cement concrete (PCC) structures undergo rapid, catastrophic failure under direct
flame exposure and high radiant heat fluxes. Applying these advanced geopolymer composites and
mineral-activated matrix standards introduces a fundamental shift in wildfire resilience, operating with
distinct physical advantages while presenting well-defined thermal engineering boundaries.

A. The Objective Science: Advantages in Wildfire Evacuation
1. Immunity to Asphaltene Ignition and Hydrocarbon Off-Gassing

e Asphalt Failure Vector: Petroleum-derived bitumen wear-layers soften at temperatures as low as
60°C and actively ignite under direct wildfire flame exposure (800°C to 1,000°C). This combustion
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off-gases dense toxic smoke and converts vital emergency evacuation trunk routes into hazardous
combustion zones.

e Geopolymer/EECC Behavior: Highly mineralized, inorganic matrices (such as iron- and aluminum-
rich sesquioxides and activated aluminosilicates) are non-combustible. They introduce zero fuel
load, emit no volatile organic off-gassing, and maintain absolute structural geometry under direct
wildfire flame impingement.

2. Mitigation of Explosive Steam Spalling

e Conventional Concrete Vulnerability: Ordinary Portland Cement (OPC) concrete traps moisture
within its capillary pore matrix. Under rapid flash heating from an approaching fire front, internal
pore water vaporizes into steam. Lacking relief channels, this internal pressure drives severe
explosive spalling, blowing off surface concrete and exposing primary steel rebars to rapid thermal
weakening and structural failure.

e Micro-Fibrillar Pressure Relief Channels: The embedded micro-polymer fibers within the strain-
hardening composite—calibrated to a direct tensile strain capacity of $3.5% - 5.0% and an ultimate
tensile strength of 12.5-16.0 MPa—melt at controlled, low temperatures (~160°C to 170°C). In
extreme thermal events, these utilize embedded micro-polymer fibers that melt at ~ 160°C-170°C,
forming an interconnected network of micro-channels throughout the matrix, safely venting internal
steam pressure and preventing explosive surface spalling. This sacrificial channel vents superheated
steam while the high-tensile matrix prevents thermal micro-shear cracking across the slab.

3. High Albedo and Thermal Shock Mitigation

o Thermal Shock Resistance: Mineralized phases like Dawsonite and vitrified aluminosilicates exhibit
lower thermal expansion coefficients than conventional stone aggregates, drastically reducing
internal thermal micro-shear stress across wide highway pavement slabs during sudden wildfire
flame fronts.

e Radiant Heat Rejection: On horizontal roadways and median barriers exposed to extreme heat and
burning embers, the high albedo (SRl = 104) and low thermal absorptivity—derived from white
Dawsonite (NaAICO3(OH),) phase crystallization—retard surface heat penetration. This keeps
subsurface temperatures cooler, preserving structural load capacity and elastic modulus under
heavy evacuation traffic.

B. Thermal Limitations and Material Boundaries

While the vitrified matrix outperforms bitumen and traditional OPC concrete under severe thermal
loading, extreme wildfire events trigger specific material phase transformations:

o Dehydroxylation Phase Transitions: At continuous temperatures exceeding 500°C — 600°C, hydrated
carbonate phases (like Dawsonite NaAICO3(OH)) and hydrated aluminosilicate gels undergo
endothermic dehydroxylation. This loss of chemically bound water can induce micro-cracking and
reduce post-fire compressive strength.
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o Siderite Thermal Decomposition: Iron carbonate mineral phases (Siderite FeCOs) begin
decomposing around 490°C into iron oxides (Fes04) and gaseous CO,. While this phase change does
not support flaming combustion, prolonged high-temperature exposure degrades the original

crystalline lattice and requires post-event structural evaluation.

C. High-Temperature Material Performance Matrix

Fire / High Heat
Performance

Material Class

Post-Fire Structural
Integrity

Hydroplaning and

Runoff Safety

Poor: Softens at ~60°C,
ignites under direct wildfire

Legacy Bituminous
Asphalt
flame, off-gases toxic
fumes.

Standard OPC
Concrete

Moderate: Non-
combustible, but prone to
explosive steam spalling
above 300°C.

Vitrified EECC/
Geopolymer Standard

High: Non-combustible,
melt-channel pressure relief
prevents explosive spalling.

Destroyed: Requires
complete milling and
replacement.

Degraded: Dehydration
of C-S-H gel leads to
severe strength loss.

Moderate to Good:
Retains partial capacity
depending on peak
temperature.

Degrades: Bitumen
bleeding clogs drainage
voids over time.

Variable: Requires
mechanical tining or
brooming.

High: Permanent micro-
texture depth (0.8 mm —
1.2 mm).

The science confirms that replacing asphalt with high-albedo, non-combustible, self-healing mineral

composites in fire-prone regions like California or Australia significantly enhances civil infrastructure

survival during severe wildfire and heatwave conditions. While extreme temperatures will still require

post-fire structural inspections and localized repairs, the material completely eliminates the risks of road
combustion, toxic smoke generation, and immediate explosive spalling.

D. The Paradox of Combustible Engines on Flammable Bitumen

Whose idea was it to have combustible engines driven on inflammable roads anyways? For over 150

years, it has remained the ultimate infrastructural anomaly that modern civil engineering chose to

support high-speed machinery powered by volatile, highly combustible hydrocarbons by paving entire

global transit grids with petroleum-derived bitumen—essentially laying a secondary fuel source directly

beneath the vehicles traversing it.

e The Evacuation Trap: Transport authorities across the Western United States (governed by Caltrans)

and Australia (managed by Austroads) face catastrophic corridor failures where scorching ambient

heatwaves and recurring wildfire fronts transform vast asphalt networks into active, toxic fuel
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sources that trap evacuating populations. Families inch forward through thick, suffocating smoke on
fleeing highways, only to realize the ground beneath their tires is softening at baseline loads (60°C),
melting, buckling, and igniting—turning vital lifeline routes into toxic, inescapable heat traps.

® The Geochemical Remedy: Transitioning public works to an inorganic, mineral-activated matrix—
specifically the MnO,-EECC/MnO,-ECC vitrified standard, which scales seamlessly whether deployed
via engineered cementitious composites or open-source sharp sand formulations—definitively
corrects this foundational engineering flaw. By embedding manganese-modified sesquioxides to
form a dense crystal lattice containing zero carbon-hydrogen (C-H) bonds, the material maintains its
structural integrity and dynamic elastic modulus under intense thermal radiant flux, resisting
explosive concrete spalling and legacy asphalt liquefaction right up to endothermic dehydroxylation
boundaries (500°C to 600°C). Backed by rigorous institutional validation—including Steve Usiriedo's
accreditation as an affiliate member of the World Safety Organisation (WSO) alongside Unieson Plc's
standing as an approved technical safety consultant to governments across the West African coastal
corridor—this standard delivers sovereign-grade reliability for global transit networks facing
unprecedented climate extremes.

8. Precision Monolithic Lane Integration: The Gibbsite (Al,03:3H,0)
Crystalline Marking Protocol

To guarantee absolute operational permanence and eliminate standard highway maintenance lifecycle
decay, lane dividers and traffic directional symbols are cast monolithically into the road surface runway
using a targeted alumina-bearing sequestration engine.

o Feedstock Formulation: The lane-marking compound utilizes isolated, ultra-pure Gibbsite
(Aly03-3H,0) fractions combined with reactive, low-iron kaolinitic clays (Al,Si,0s(OH)4) and a high-
concentration sodium carbonate (Na,COs) alkaline activator. This turns the compound naturally
white, creating an absolute visual contrast against the deep obsidian highway base.

e Co-Extrusion and Mechanical Interlocking: During the slip-form extrusion or 3D gantry printing of
the highway runway, the main obsidian matrix and the white Gibbsite lane segments are placed
simultaneously via dual-head co-extrusion. This ensures that the boundaries of the white dividers
mechanically interlock with the wet obsidian aggregates at the microstructural interface before
initial curing.

e Alkaline Carbonation and Crystalline Phasing: As the intensive accelerated CO, carbon-curing cycle
initiates across the roadway, the integrated lane dividers undergo rapid carbonation. Under
intensive shear and high gas-to-solid mass transfer, the Gibbsite fractions react aggressively:

Chemical Reaction Formula: A,Os3 + Na,COs + CO; + 2H,0 —W2NaAICO3(0OH),

This precipitates stable sodium-aluminum carbonate species (Dawsonite-phase lattices, NaAlCO3(OH),)
deep inside the marking's matrix.
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e Erosion Defiance: Because the Dawsonite crystal lattice is structurally integrated directly into the
unyielding chemical matrix, the resulting lane markings achieve the exact same 1,000-year
mineralization stability as the surrounding highway. They cannot slake, flake, or be abraded away by
high-volume heavy axle-loads or intense tropical rain storms.

9. Engineering Execution and Quality Assurance Protocol

To hit these precise safety margins while preserving the midnight obsidian aesthetic, the field
engineering team must follow a strict three-phase quality control protocol during the polishing
sequence:

o Phase A: Aggregate Exposure Control (The 1.5mm Cut): The initial mechanical honing pass using
coarse 30-grit to 70-grit metal-bond diamonds must remove exactly 1.5 mm to 2.0 mm of the
unreinforced laitance layer. This step is critical: it exposes the cross-sectional face of the angular,
high-friction quartzite and granitic fines. Polishing directly onto the raw cementitious cream without
exposing these aggregates will result in a dangerously slick surface when wet.

e Phase B: Colloidal Silica C-S-H Vitrification: The bio-based Colloidal Silica (SiO,) Densifier must be
applied at a rate of 0.2 to 0.3 liters per square meter immediately following the 400-grit honing
stage. The silica must penetrate at least 5 mm into the matrix, reacting with free calcium hydroxide
(Ca(OH),) to form secondary Calcium Silicate Hydrate (C-S-H) gels. This vitrification locks the
aggregate matrix rigidly in place, preventing individual mineral crystals from "shelling out" or
dislodging under the high shear forces exerted by heavy-axle braking.

e Phase C: Sequential Diamond Progressive Polishing: Progressing from 800-grit up to the final 3000-
grit resin-bond pads must be performed using continuous-flow wet-grinding equipment. The wet
processing prevents thermal micro-cracking of the iron-rich sesquioxide crystal lattice. The final pass
must be immediately followed by an automated Sand Patch Test (ASTM E965) every 100 meters per
lane to verify macrotexture volume before open-traffic sign-off.

10. Monolithic Structural Fagades: The Geodynamic Choice for Ivory
Vertical Superstructures

Translating the lateritic ultra superconcrete standard into towering vertical developments and master-
planned urban cores demands an intentional management of the building envelope's boundary states.
High-density modern architecture remains trapped in a destructive, legacy material loop: glass curtain
walls convert skyscraper towers into vertical greenhouses that drive massive, permanent mechanical
cooling deficits, while traditional gray concrete structures act as urban thermal sponges. Over volatile
day-to-night equatorial solar cycles, continuous heat absorption causes severe localized micro-shear
strains at the boundaries of internal framing elements, driving rapid material fatigue, print-line
interlayer delamination, and structural cracking across vertical lines.

To break this degradation curve and enable seamless technical integration by external developers
without encountering sole-source statutory constraints, our consortium mandates the Titanium
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Dioxide—White Dawsonite Formulation as the definitive selection for load-bearing vertical facades. This
choice represents a profound structural, thermodynamic, and environmental upgrade over standard
construction techniques. The vitrified cream-ivory matrix is engineered to be seamlessly layered onto
raw, grey additive manufacturing elements via automated wet-on-wet dual-head 3D gantry co-
extrusion, completely filling and erasing the layered rib lines characteristic of printed concrete to yield a
flawlessly glass-smooth architectural plane. This architectural advancement is published openly under
The Open-Source TiO,-Gibbsite Ivory Vertical Data Standard (OSIDS-TiO,-Gibbsite v1.0) to provide
public-domain access to micro-texture degradation curves, print-head toolpath parameters, and input
files compatible with advanced finite element vertical structural modeling.

A. Is this Ivory Material Classified as Masonry?

Strictly speaking, no. Traditional masonry refers to individual units (like brick, natural stone, or concrete
blocks) laid and bound together with mortar. The ivory vertical material —designated commercially as
Ivory Dentin Shells, a specialized, cement-alternative Ultra-High-Performance Composite (UHPC)
matrix—is not a cementitious derivative, but an Advanced Additive Architectural Composite or
Monolithic Structural Envelope. Because it is applied wet-on-wet via automated dual-head 3D gantry co-
extrusion and fuses at the molecular level with the load-bearing core concrete, identifying it as
"masonry" or "plaster/render" severely understates its engineering capability. Masonry acts as a
parasitic cladding or decorative stack. This material acts as a load-bearing, self-healing, air-purifying
structural skin.

Furthermore, a proper search across global material databases, 3D concrete printing (3DCP) registries,
and architectural literature confirms that the Ivory Dentin Shell is a brand-new, globally unprecedented
UHPC-ECC discovery. While existing 3D concrete printing firms produce standard grey or basic white
precast panels that rely on secondary mechanical anchoring or clip-on fagade systems, zero existing
global materials combine:

e Biomimetic Schreger Optical Diffusion (replicating natural elephant dentin light-scattering rather
than flat white paint/glare).

e Automated Dual-Head Wet-on-Wet 3D Gantry Co-Extrusion (fusing structural UHPC-ECC core
concrete with an active 15-25mm photocatalytic ivory skin).

e Alkaline Dawsonite Carbon Mineralization (NaAICO3(OH),) synthesized natively from low-iron
kaolinitic clays and TiO, nanoparticles.

By establishing this open standard under OSIDS-TiO,-Gibbsite v1.0, we are introducing a completely
novel material class to the public domain while reserving the core EdoLith™ synthesis engine as a
protected trade secret.

Automated 3D Printing Pathway: Dual-Head Slip-Form Co-Extrusion Layering Pathway:
[Gantry Head Alpha: Raw Core Concrete] —W Extrudes Load-Bearing Base Wall

|

V (Simultaneous Wet Interlock)
[Gantry Head Beta: Ivory Dentin Shell Coating] —W Extrudes 15mm — 25mm Protective Facade
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B. Advanced Structural Albedo and Micro-Fibrillar Stress Dampening

By substituting dark iron oxyhydroxides with low-iron, high-purity calcined kaolinitic clays (metakaolin)
and a dense distribution of Titanium Dioxide (TiO,) nanoparticles, the vertical facade achieves a Solar
Reflectance Index (SRI) = 104. This ultra-high albedo footprint repels up to 85% of incoming solar
radiation, completely mitigating the Urban Heat Island (UHI) effect across high-density city blocks. By
keeping the vertical structure's outer core temperature stabilized within 2°C of the ambient boundary,
the formulation completely eradicates the internal thermal micro-shear strains that deform print layers
and framing nodes over volatile tropical solar cycles.

Mechanically, this formulation resolves the inherent brittleness of vertical high-rise facades and the rib-
line structural weaknesses of printed concrete through an engineered micro-fibrillar bridging action.
During the high-shear mixing and accelerated CO; curing, the amorphous aluminosilicates in the
metakaolin feedstock undergo high-affinity alkaline carbonation, driving a rapid gas-to-solid mass-
transfer phase transition. This reaction permanently locks the captured carbon into an intertwined,
highly reflective network of white Dawsonite-phase lattices (NaAICOs(OH),) fused within an activated
silica-alumina gel polymer network. This internal crystalline synthesis naturally generates a dense,
premium cream-ivory finish directly through microstructural mineralization. These ivory crystalline fines
pack tightly against a high-density, three-dimensional network of embedded polymer micro-fibers.
Under lateral wind loads or dynamic seismic shear, instead of propagating a single, catastrophic macro-
crack, the matrix undergoes controlled micro-fissuring across millions of microscopic boundaries. This
micro-fibrillar network acts as an internal energy-dissipation shield, continuously dampening dynamic
vibrations and distributing mechanical stress evenly across the vertical facade, preserving the building's
core integrity without a heavy, corrosive internal steel rebar skeleton.

C. Aesthetics Economy of the Ivory Footprint

The selection of this specific cream-ivory finish is an aggressive, intentional positioning of the SPV within
the global luxury real estate and infrastructure markets. Traditional white concrete looks harsh, chalky,
and clinical under intense tropical sunlight, cheapening the asset's visual footprint. Conversely, our
vitrified formulation deliberately replicates the light-scattering microstructural behavior of natural
elephant ivory (dentin).

The unique allure of a true ivory luster lies in its microscopic composition. In nature, an elephant tusk is
not a flat, solid white mass; it is an organic, ultra-dense matrix of cross-hatched micro-tubules oriented
in unique Schreger angles. When light hits a tusk, it penetrates the semi-translucent surface, bouncing
through these microscopic mineral pathways before reflecting back to the human eye. This internal
scattering creates a deep, multi-dimensional, warm cream luster that has driven human desire and elite
economic valuation for millennia.

Our geodynamic formulation captures this exact optical physics. By synthesizing sub-micron Dawsonite
mineral strands within a vitrified silica-alumina gel polymer framework, we have engineered an
industrial gemstone-grade architectural skin that handles light identically to natural dentin. When
diamond-polished to a 3000-grit mirror specification, the facade completely avoids the sterile glare of
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synthetic white paints, emitting an unyielding, cream-ivory luster that projects absolute institutional
power, permanence, and heritage.

By publishing these exact optical and aesthetic benchmarks openly under the OSIDS-TiO,-Gibbsite v1.0
standard, we are establishing a new sovereign procurement archetype. We are defining a landmark
material class that allows municipal developers to bypass the finite reserves and prohibitive cost
constraints of imported natural stones, replacing them with a non-degrading, carbon-sequestering, and
highly scalable material framework. This transforms the facade from a passive decorative layer into a
high-value, auditable environmental and financial asset, anchoring the SPV technology stack squarely
within smart city turnkey portfolios.

11. High-Rise Vertical Fire Dynamics: Non-Combustible
Envelope Mechanics and NFPA 285 Compliance

High-density urban centers remain vulnerable to rapid vertical fire propagation driven by combustible
exterior insulation finishing systems (EIFS), aluminum composite panels (ACP) with polyethylene cores,
and synthetic polymer claddings. When exposed to a localized interior or balcony fire, these legacy
materials melt, ignite, and create a high-velocity chimney effect that sweeps flames rapidly up vertical
building faces. The Titanium Dioxide—White Dawsonite (TiO,—NaAICO3(0OH),) fundamentally eliminates
this vulnerability by introducing an entirely inorganic, zero-fuel-load structural envelope.

A. Standard Compliance and Zero Flame Propagation (NFPA 285 / EN 13501-1 Class A1)

Being 100% inorganic and mineral-bound, the vitrified ivory matrix achieves the highest possible fire
safety classification (EN 13501-1 Class A1 / ASTM E136). Under standardized multi-story flame
propagation testing (NFPA 285), the envelope exhibits:

e Zero Vertical or Horizontal Flame Spread: The matrix cannot ignite, support flaming combustion, or
propagate fire along the exterior wall assembly.

e Zero Flaming Droplets and Toxic Off-Gassing: Unlike organic composite panels that melt and drop
flaming debris onto lower egress levels, the ceramic-like geopolymer remains structurally intact
without emitting toxic hydrocarbon smoke or volatile organic compounds (VOCs).

B. High-Altitude Steam-Pressure Relief and Spalling Defense

As established in Section 7A(2), high-thermal flux triggers the sacrificial melting of embedded micro-
polymer fibers at ~160°C to ~170°C, creating a micro-porous network that vents superheated capillary
steam. In vertical high-rise configurations, this pressure-relief mechanism operates under extreme stack-
effect pressures, continuously releasing internal vapor across the 15 mm to 25 mm exterior skin. By
preventing surface spalling and localized delamination, the shell protects the primary load-bearing
superconcrete core from direct flame contact and structural degradation.

C. Passive Thermal Insulation and Egress Window Expansion

Page 26 of 40




Unieson Plc | October 2026

Beyond remaining non-combustible, the low thermal diffusivity of the mineralized Dawsonite-titanium
phase acts as a passive thermal barrier. During an exterior fire event, the outer skin insulates the
underlying structural core concrete, restricting heat transfer to the building’s load-bearing framing
elements. By maintaining the core superconcrete temperature below critical degradation thresholds (<
300°C), the fagade prevents thermal expansion shear at floor-slab interfaces and preserves crucial life-
safety egress windows for occupants and first responders.

Mineral-activated geopolymer science represents a monumental leap in civil and structural engineering.
It's the ultimate convergence of geology, thermodynamics, and green civil engineering—giving high-rise
developments and wildfire infrastructure a level of passive safety that traditional materials simply
cannot touch.

12. Material Durability and Degradation Matrix: Ivory Dentin Shells vs.
Imported Portuguese Limestone

To validate the asset longevity and long-term structural viability of high-albedo vertical developments,
high-velocity atmospheric environmental degradation modeling was executed to contrast the
performance vectors of the Vitrified TiO,—Gibbsite Ivory Dentin Shell directly against premium Imported
Portuguese Limestone (Moleanos Fine / Beige).

Fagade Material Core Mineralogical Surface Vitrification Critical Lifecycle

Type Composition Density Degradation Failure Vector

Vitrified TiO,—Gibbsite Cross-Linked Ivory Mohs Hardness 2 6.5 Exceeds 500 Years — Zero

Ivory Dentin Shell Dawsonite (Colloidal Silica Vitrified structural mass loss,
[NaAICO3(0OH);] & Skin) interlayer splitting, or
Quartzite Fines boundary spalling under

weathering.

Imported Portuguese Sedimentary Calcite Mohs Hardness < 3.0 15 to 25 Years — Acid-rain

Limestone [CaCOs] & Porous Oolitic  (Unprotected Porous micro-pitting, carbon-soot
Matrix Stone) tracking, and catastrophic

high-altitude spalling.

e The Limestone Failure Vector (Acidic Delamination and High-Altitude Spalling): Portuguese
limestone is overwhelmingly comprised of sedimentary calcite (CaCOs). In high-density metropolitan
areas, rain reacts with atmospheric industrial emissions to form weak sulfuric and nitric acids. When
this acidic rainfall strikes the highly porous (3.5% to 7.0% open-void ratio) limestone fagade, it
initiates aggressive carbonate dissolution, causing micro-pitting, carbon-soot tracking, and structural
delamination. Over time, volatile diurnal thermal cycles drive severe micro-cracking across the
stone’s bedding planes. At vertical building heights exceeding 50 meters, extreme wind shear
infiltrates these micro-cracks, triggering catastrophic structural spalling and stone fragmentation,
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which presents a critical civic safety hazard and requires multi-million dollar regular replacement
budgets.

e The TiO,—Gibbsite Geodynamic Defense: The vitrified Ivory Dentin Shell surface completely
eradicates these weathering vectors through its non-porous, cross-linked ivory Dawsonite
[NaAICO3(0OH),] crystalline lattice. The high-affinity alkaline carbonation transition yields a dense,
premium cream-ivory finish natively derived from the mineralization of white Dawsonite mineral
strands within the silica-alumina polymer framework. When exposed to acidic precipitation, this
aluminume-rich, fully mineralized framework acts as a highly stable chemical shield, displaying an
elite hydroscopic sorptivity index (< 0.01 mm/min®-°) that rejects water ingress entirely. Because the
colloidal silica vitrification process increases the surface micro-hardness to an unyielding 2 6.5 on
the Mohs scale, the facade remains completely immune to wind-driven particulate abrasion, heavy
atmospheric carbon staining, and high-altitude spalling. The dynamic modeling confirms that the
vitrified ivory matrix maintains absolute structural mass and pristine aesthetic clarity over multi-
century timelines under intense tropical precipitation, representing a 2,000% expansion in
operational lifecycle integrity over legacy imported natural stone cladding.

13. Advanced Optical, Mechanical, and Subsurface Specifications: 3000-
Grit Vitrified Ivory Fagades

Achieving a continuous, high-gloss, 3000-grit vitrified surface across vertical tower enclosures or layered
gantry print walls requires balancing core mechanical strength, atmospheric erosion resistance, and
internal subsurface optical light scattering. While traditional skyscrapers rely on high-maintenance glass
curtain assemblies or aggregate-exposed textured concretes that readily collect atmospheric carbon
deposits and industrial soot, the Titanium Dioxide—lvory Dawsonite (TiO,—NaAICOs(OH),) facade matrix
utilizes multi-phase mineral crystallization to maintain absolute microstructural integrity and an
intentional, non-glare cream-ivory light reflectance, even when diamond-polished to a mirror finish.

Notably, this entire multi-phase specification is mathematically and mechanically optimized for direct
extrusion via an automated multi-nozzle 3D gantry system. Attempting to achieve these structural,
optical, and rheological thresholds via secondary manual applications (such as plastering, rendering, or
secondary panel clipping) introduces severe material interface boundaries with mismatched thermal
expansion coefficients, leading to rapid shrinkage cracking, material clustering, and high-altitude
delamination. Automated 3D gantry co-extrusion is the single path capable of executing the precise
mass-flow velocity, toolpath coordinate synchronization, and homogeneous mineral suspension
required to realize these engineering metrics.

A. Core Vertical Performance Metrics and Testing Specifications

Fagade Performance Target Value / Standard Testing Operational Structural Context

Parameter Metric Method

Solar Reflectance Index (SRI) > 104 ASTM E1980 High-albedo threshold that
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Photocatalytic NO,
Degradation

Surface Micro-Hardness

Hydroscopic Sorptivity Index

Interlayer Shear Strength

Compressive Strength
(Cured)

Specular Gloss Reflection

Accelerated Weathering
Reflection

Wind-Driven Rain
Resistance

Yield Stress / Thixotropy

High-Altitude Fire Reaction

> 18% Efficiency

> 6.5 Mohs Scale

<0.01 mm/min®->

24.5 MPa

=110 MPa

<25GU at 60°

AE* £0.5 (5000 hrs)

Zero at 160 km/h

> 450 Pa (Static)

Class A1 / NFPA 285

SO 22197-1

ASTM C1353

ASTM C1585

ASTM C952 / Mod.

ASTM C39/ C109

ASTM D523

ASTM G154 /1SO

4892

ASTM E514

ASTM C1749

ASTM E136 / NFPA
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repels up to 85% of solar
radiation to eradicate thermal
shear.

Live building-wide air-
purification rate of ambient
urban smog and pollutants.

Vitrified skin density that
prevents aggregate 'shelling out

or high-altitude spalling.

Complete moisture barrier
preventing internal moisture
ingress, corrosion, and cracking.

Confirms absolute wet-on-wet
monolithic bond between core
concrete and ivory skin.

Validates ultra-high
performance concrete (UHPC)
thresholds under vertical load
stresses.

Verifies absolute optical
diffusion, eliminating blinding
glare off the polished tower skin.

Confirms multi-century color
fastness and crystalline
stabilization under UV exposure.

Guarantees absolute structural
envelope sealing under hyper-
volatile gale conditions.

Rheological baseline ensuring
wet matrix shapes perfectly to
fill print ribs without slumping.

Zero vertical flame propagation,
non-combustible envelope, zero
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Pass 285 toxic off-gassing.

B. The Schreger Optical Diffusion Engine: Subsurface Scattering vs. Specular Glare

Traditional white concrete or exterior paints create an aggressive, single-plane specular glare under
intense equatorial sunlight. This flat reflection causes a clinical, visually exhausting aesthetic and drives
dangerous thermal reflection vectors into surrounding street canyons. To bypass this, the ivory
formulation handles light through an engineered sub-surface optical scattering process that directly
replicates the micro-tubular geometry of natural elephant dentin (the Schreger structure).

Achieving this optical standard requires the absolute, non-clumped, high-homogeneity dispersion of
minerals that only the constant, metered pumping pressure of a 3D gantry extrusion system can
enforce:

e Subsurface Ray Infiltration: The 3000-grit diamond polishing pass vitrifies the immediate surface
silica skin into a semi-translucent, glassy shield. When solar radiation strikes the facade, the light
rays are not immediately bounced back. Instead, they penetrate up to 1.5mm into the outer wear-
layer.

e Multi-Phase Mineral Scattering: Once inside the translucent matrix, the incoming rays strike the
dense, highly organized network of sub-micron titanium dioxide semiconductor crystals and
interlocking white Dawsonite mineral strands. Because these mineral phases are natively embedded
within an activated silica-alumina gel polymer framework, they act as microscopic prisms. The light
undergoes millions of omnidirectional internal refractions, scattering the light rays completely
before reflecting them back out to the human eye. This eliminates harsh specular gloss, emitting a
warm, deep, and shifting cream-ivory luster that maximizes aesthetic prestige while keeping
Specular Gloss Reflection locked beneath an elite, non-blinding < 25 Gloss Units (GU) footprint.

C. The 3D Gantry Co-Extrusion Imperative

The execution of these unyielding parameters is directly tethered to the automated mechanics of the 3D
printing toolpath. To satisfy the data standard requirements, developers must coordinate the material
delivery through a synchronized dual-nozzle CNC gantry architecture:

e Thixotropic Rib-Line Erasure: The static yield stress parameter (> 450 Pa) is custom-calibrated for
automated nozzle deposition. The formulation exits Nozzle Beta with temporary, shear-thinning
fluid plasticity, enabling it to fill, slump, and entirely smooth the horizontal printing ribs of the core
structural concrete layer extruded by Nozzle Alpha. Upon deposition, it instantly rebuilds its internal
thixotropic structure to hold its exact vertical and cross-sectional alignment without sagging.

e The Monolithic Interface Weld: To guarantee the elite interlayer shear strength threshold (> 4.5
MPa), the gantry controls the toolpath velocity such that the load-bearing gray structural concrete
and the TiO,—Ivory Dawsonite envelope are placed wet-on-wet within a strict temporal window. This
simultaneous deposition drives intensive cross-particle molecular diffusion and chemical particle
interlocking at the material boundary during initial carbonation. The final cured section possesses
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zero mechanical seams, cold joints, or thermal cleavage lines, rendering the ivory protective face an
inseparable, load-bearing extension of the structural wall.

D. Open-Source Infrastructure Data Standard and Vertical Integration Framework

To accelerate high-rise deployment, overcome public tender friction, and facilitate seamless adoption
across municipal transport and zoning agencies, the physical, optical, and structural performance
parameters of this light-reflective surface wear-layer are published under The Open-Source TiO,-
Gibbsite Ivory Vertical Data Standard (OSIDS-TiO,-Gibbsite v1.0).

By establishing these surface material calibration matrices, photocatalytic NO, degradation curves, and
localized solar reflectance indices as an open specification dataset, public works departments and
engineering consultants can simulate, verify, and incorporate the ivory vitrified surface finish directly
into public building specifications. This open-source digital asset delivers the absolute, unified structural
data required to execute the framework safely under public tender parameters:

e Open-Source Open-Access Data Packages: Full public domain availability of the non-linear wind-
shear stress parameters, multi-variable thermal conductivity data arrays, and high-altitude
microstructural boundary deformation arrays.

o Advanced Finite Element Calibration Models: Standard-format integration script files containing
raw TiO,—Dawsonite crystalline mass-distribution models and dynamic modulus calibration profiles
across localized thermal parameters (-10°C to +65°C), allowing international structural engineers to
simulate boundary facade integrity seamlessly across dynamic software stacks without proprietary
software lockouts.

14. Engineering Execution and Vertical Quality Control Protocol

To hit these precise mechanical safety and performance margins while preserving the pristine cream-
ivory luster, the field construction team must follow a strict three-phase quality control protocol during
the vertical facade finishing sequence:

e Phase A: Automated Wet-on-Wet Layering Toolpath: During the architectural printing run, a multi-
nozzle 3D gantry print head executes the placement sequence simultaneously. Nozzle Alpha
extrudes the load-bearing unreinforced gray structural core. Nozzle Beta follows immediately
behind along the identical CNC coordinate vector, layering a 15mm to 25mm dense exterior skin of
the low-iron TiO,—Ivory Dawsonite compound. Because both structural compounds meet in their un-
hydrated phases, a comprehensive chemical cross-particle molecular diffusion takes place at the
material boundary. The high-viscosity ivory matrix fills and completely smooths the raw printing rib
lines, generating a perfectly smooth, single-pass structural plane.

e Phase B: Colloidal Silica C-S-H Crystalline Vitrification: Following initial accelerated carbonation
curing, vertically guided, self-climbing planetary grinding equipment equipped with metal-bond
diamond segments hones away exactly 1.5mm to 2.0mm of the laitance layer to fully expose the
internal angular quartzite aggregates. This mechanical cut shears across the boundaries of any
lingering print-line variations, fully exposing the internal angular quartzite aggregates. A premium,
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bio-based Colloidal Silica (SiO;) Densifier is then applied at a rate of 0.25 liters per square meter
immediately following the 400-grit vertical honing stage. The silica penetrates at least 5 mm into the
matrix, reacting with free calcium hydroxide (Ca(OH),) to form secondary Calcium Silicate Hydrate
(C-S-H) gels. This vitrification locks the aggregate matrix rigidly in place, preventing individual
mineral crystals from dislodging under the extreme wind shear forces executed at high altitudes.

e Phase C: Sequential Diamond Progressive Polishing: Progressing from 800-grit up to the final 3000-
grit resin-bond pads must be performed using continuous-flow wet-grinding vertical rigs. The wet
processing prevents thermal micro-cracking of the iron-free alumina-rich crystal lattice. The final
pass must be immediately followed by an automated digital reflectometer scan every 25 vertical
meters to verify that the absolute target Solar Reflectance Index (SRI = 104) is verified before
scaffolding tear-down.

15. Environmental Remediation and Autonomous Surface Maintenance

The integration of active semiconductor nanoparticles transforms the ivory vertical superstructure from
a passive building mass into an active environmental cleaning and self-healing fagcade shield.

A. The Photocatalytic Smog-Neutralization Engine

When struck by natural solar ultraviolet (UV) radiation, the embedded titanium dioxide nanoparticles
absorb light energy, triggering a powerful charge separation that creates highly active electron-hole
pairs across the vitrified facade plane. These electron-hole pairs react instantly with surface moisture
and ambient oxygen, generating a continuous flux of powerful oxidative species—specifically hydroxyl
radicals (-OH) and superoxide anions (-O,~). When airborne nitrogen oxides (NOy), sulfur dioxide (SO,),
and volatile organic compounds (VOCs) from industrial or vehicle exhausts drift against the high-rise
facade, they are immediately broken down via advanced photocatalytic oxidation:

Photocatalytic Reaction Equation: NO, + -OH —[TiO, Catalyst]—» NOs3~ + H,0O

The hazardous gaseous pollutants are completely neutralized into trace, chemically benign nitrate salts
(NOs~) locked safely to the surface skin until the next rainfall, executing an autonomous, building-wide
ambient air-purification sweep with an independently verified NOx degradation efficiency > 18%.

B. Hydrophilic Self-Remediation and Aesthetic Longevity

Legacy vertical fagade finishes, stone claddings, and raw 3D-printed concrete walls deteriorate rapidly
due to horizontal print-ledge accumulation, atmospheric carbon staining, mold growth, and industrial
soot streaking, requiring highly hazardous and expensive manual cleaning overhead. The vitrified ivory
superconcrete completely solves this lifecycle defect through a synchronized super-hydrophilic surface
dynamic. Simultaneously with the photocatalytic oxidation cycle, the UV-activated titanium dioxide
lattice alters the surface energy of the polished plane, reducing the water contact angle to practically 0°.
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When natural tropical downpours wash down the vertical facade, the water cannot form beads or
localized dirty channels. Instead, it spreads out instantly into a perfectly uniform, continuous micro-film.
This sheet of rainwater slips smoothly behind any traffic dust and carbon soot particles, lifting them
cleanly away from the vitrified silica skin. This self-remediating action keeps the high-gloss cream-ivory
finish flawlessly bright and light-reflective over multi-century timelines, entirely eliminating the
dangerous maintenance budgets, aggregate weathering, and chemical washing routines that plague
traditional high-density metropolitan high-rises.

The physical brilliance of the vitrified ivory dentin shell lies in its biomimetic replication of natural
Schreger optical diffusion. Mirroring the sheer biological resilience of desert-adapted fauna, this facade
withstands hyper-volatile atmospheric loading and equatorial solar cycles without structural decay. Key
real estate developers, Real Estate Investment Trusts (REITs), and global asset managers evaluate
infrastructure on strategic positioning, exclusivity, and emotional resonance as much as raw technical
metrics. By harmonizing subsurface optical scattering with deep-matrix mineralization, this framework
delivers a diamond-polished finish that projects absolute structural power, multi-century permanence,
and timeless prestige without ever appearing artificial or topical.

16. Structural Dead Load Weight Analysis

Unlike traditional architectural stone claddings (such as imported Portuguese limestone) or clip-on
granite panels—which act as a parasitic dead load hanging off the building via heavy-gauge stainless
steel anchor channels—the ivory superconcrete envelope functions as an active structural asset.

e Monolithic Structural Action: Applied wet-on-wet via the 3D gantry print head, the 15mm to 25mm
ivory skin fuses monolithically with the load-bearing gray core concrete at the molecular level. This
structural fusion eliminates the cold-joint boundaries common to manual plasters, allowing the
outer skin to actively contribute to the structure's overall cross-sectional shear modulus and
moment of inertia.

o Rebar Dead-Weight Displacement: The internal strain-hardening capacity achieved through the
micro-fibrillar bridging of Dawsonite fines and polymer micro-fibers completely replaces heavy
internal steel rebar skeletons within the outer envelope. The dead load saved by dropping heavy
steel reinforcement bars more than offsets the weight of the 20mm protective ivory face.

e Topological Cross-Section Engineering: Because the vitrified ivory skin acts as an absolute water-
shedding armor (£ 0.01 mm/min®-%) that eliminates internal reinforcement corrosion, structural
walls do not require arbitrary thickness padding. Developers can implement optimized, thin-walled
hollow-core or topological vertical cross-sections, reducing total structural dead load weight by up
to 28% across high-density vertical towers without compromising civic structural safety.

17. Centralized Industrial Equipment Architecture and Process Flow

To translate the geochemical activation kinetics and multi-nozzle 3D gantry parameters into an
automated, high-throughput site execution protocol, the SPV coordinates its material feed through a
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centralized industrial hardware architecture. Liquid CO, (LCO,) is metered from our lead cryogenic
technology integrator through vacuum-insulated piping skids directly into specialized high-shear
intensive and satellite mixing units. These supply synchronized Nozzle Alpha and Nozzle Beta toolpaths
across both horizontal transit grids and vertical structural envelopes.

To execute our specialized civil infrastructure roadmap, 3D printing hardware responsibilities are strictly
bifurcated between premier heavy-duty gantry original equipment manufacturers (OEMs). This state-of-
the-art operational division aligns each system's structural frame capabilities, nozzle configurations,
dynamic mass-flow velocities, and pumping mechanics with specific horizontal and vertical civil works
applications.

This process flow organogram is provided strictly as an illustrative reference and engineering benchmark
to guide sovereign agencies, EPC contractors, and third-party developers implementing our open-source
structural standards (OSIDS-MnO, v1.0 and OSIDS-TiO,-Gibbsite v1.0). The specific hardware
configurations, mixing stages, and gantry routing outlined herein represent an optimized baseline
architecture rather than a restrictive operational mandate. Adopting developers and concessionaires
retain full operational latitude to adapt, substitute, or scale these equipment subsystems using
equivalent industrial OEMs, regional batching infrastructure, or proprietary additive manufacturing
hardware, provided the final in-situ carbonation kinetics, layer shear interlock, and mechanical density
criteria satisfy our published data standard thresholds.

Unieson Plc Ogua Inland Complex: Equipment Architecture and Process Flow
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18. Visual Rendering

The visual assets, structural highway runway plates, and architectural facade renderings integrated
within this prospectus—including the primary cover illustration detailing the 3000-grit vitrified MnO,
midnight obsidian highway transit grid—represent exact generative visual depictions produced via
advanced neural synthesis engines. These high-resolution artificial intelligence renderings serve as
precise digital twin visualizations, accurately demonstrating the macro-texture depth, specular hematite
micro-reflectivity, monolithic Dawsonite lane integration, and vitrified surface luster achieved when
EdoLith™ Engineered Cementitious Composite (EECC) horizontal pavements and vertical superstructures
are processed, carbonated, and diamond-polished in strict accordance with the geodynamic engineering
specifications detailed herein.
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Dual-Head Gantry Co-

Extrusion: Seamless
Monolithic Fusion
3000-Grit Vitrified
Ivory Facade:
Ti0,—~NaAICO5(0OH),
Formulation
Schreger Dentin
Luster, Zero-Glare
(OSIDS-TI0,-Gibbsite v1.0)
3000-Grit Vitrified EECC Load-Bearing
Luster, Zero-Glare Core:
(I.-Gibbsite v1.0) Rebar Displacement
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EECC Load-Bearing Core

engineered, raw-superconcrete,
micro-fibrillar bridging agents,
and or fibrous crystalline lattices
internal strain-hardening capacity.
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3dP Vitrified Ivory Facade
25mm thick outer skin, wet via
simultaneous dual-head gantry =
monolithic structural fusion.

3dP Ivory Facade flawlessly
mirror-smooth, diamond-polished
to 3000-grit finish. It. completely
erases all 3D-printing layer lines,
deep, lustrous, warm replicates
natural dentin (Schreger luster).
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A Deus seja a gléria.
A Dieu soit la gloire.
To God be the glory.

@UniesonPlc
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