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Brimstone carbon-negative portland cement
vs credentialed material attestations:
process decarbonization or per-element
carbon accounting?

Brimstone makes ordinary portland cement from carbon-free
calcium silicate rock instead of limestone, eliminating the process
carbon dioxide that decarbonation normally releases and, through
carbon-absorbing byproducts, positioning the cement as carbon-
negative. That is a production-chemistry answer to embodied carbon
in the built environment. This article looks at a different,
complementary layer: how the carbon story attached to a given
structural element is credentialed, composed with the element's
other properties, and carried across its service life. That layer is the
Credentialed Surfaces inventive step, disclosed in U.S. Provisional
Application No. 64/050,895.

What Brimstone, maker of carbon-negative portland cement from
calcium silicate rock Does

Brimstone is an Oakland-based company that produces ordinary portland cement
without limestone. Conventional cement making calcines limestone (calcium
carbonate), which releases carbon dioxide from the rock itself as a chemical
consequence of the reaction, on top of the combustion emissions from firing the kiln.

Brimstone instead starts from carbon-free calcium silicate rock, so there is no
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carbonate to decarbonate and the process source of carbon dioxide is eliminated. The
company has also described magnesium-bearing byproducts of its process that absorb
carbon dioxide from the air, which is the basis for characterizing the overall process as

carbon-negative.

A notable and genuinely important feature of Brimstone's approach is that the output is
ordinary portland cement, not a novel binder. In 2023 the company reported third-
party certification that its cement meets ASTM C150, the standard specification for
portland cement, with independent testing indicating the material is equivalent to
conventional portland cement in performance and composition. Because ordinary
portland cement accounts for the overwhelming majority of cement produced, a drop-in
replacement that carries the same standard and the same handling characteristics is a
meaningful path to reducing embodied carbon without asking the construction industry
to adopt an unfamiliar material. Brimstone has raised institutional funding, including a
Series A round with participation from Breakthrough Energy Ventures and DCVC, to

build pilot capacity toward commercial scale.

The honest summary is that Brimstone ships, or is on a credible path to shipping, a real
material made by a real process. It reduces the carbon intensity of the cement at the

point of production. That is a supply-side intervention in the chemistry of the binder.

The Architectural Axis

The axis this comparison turns on is not chemistry. It is accounting and composition at

the level of the individual structural element over time.

When a cement is decarbonized at the plant, the carbon benefit is a property of a
production batch. The claim that a given wall, slab, or foundation embodies a specific
carbon outcome depends on tracing which batch went where, and on trusting the

paperwork that connects the plant's process to the pour. Once the concrete is placed, its



carbon story is typically a static, one-time figure recorded at construction, disconnected
from the element's later life, its repairs, its coatings, and its eventual reuse or

demolition.

The disclosed architecture addresses a different question: how does a specific structural
element carry a carbon attestation that is cryptographically bound to that element,
independently verifiable by an environmental-credit authority, composable with the
element's other declared properties, and able to migrate as the element is repaired,
augmented, or recycled? This is a difference in what is being built, not a defect in what
Brimstone does. Brimstone changes the number; the disclosed architecture concerns

how that number is asserted, verified, and carried.

How the Disclosed Approach Differs

The provisional treats a structural element as carrying a credentialed admissibility
profile made of multiple independently credentialed property surfaces, one of which is
a carbon-sequestration admissibility surface, alongside structural, thermal, fire-
performance, and other surfaces. Each surface is signed by an authority with declared
scope; the specification describes an environmental-credit authority signing the
carbon-sequestration surface, distinct from the structural engineering authority that

signs the structural surface.
Several mechanisms in the disclosure bear directly on the carbon axis:

« A carbon-sequestration surface bound by cryptographic signature to the element's
identity, so the carbon claim travels with the specific element rather than living only

in a batch record at the plant.

o A cradle-to-cradle lineage chain in which each lifecycle transition, from pre-
installation credentialing through in-service operation, decommissioning, recycling-

grade re-credentialing, and re-installation, is a signed, recorded event.



e A migrating carbon-attestation primitive by which a carbon-credit attestation bound
to a substrate migrates with that substrate across material flows and across
structural lifetimes, so repointing, coating refresh, and reuse can issue, transfer, or
extinguish attestations against specific structural mass rather than resetting the

record.

o Composition rules that let the carbon surface interact with other surfaces under
signed, versioned logic, so that carbon accounting is evaluated jointly with the

element's structural and environmental state rather than in isolation.

The disclosure also describes a specific feedstock-diversion path, in which biomass or
organic waste that would otherwise decompose and release methane is converted and
its carbon sequestered into the substrate, accompanied by a methane-avoidance
attestation that declares the diverted mass and the emission factor and is queryable by
environmental-credit authorities. Importantly for a fair comparison, the underlying
facts these attestations describe (carbon content, avoided decomposition, material
composition) are pre-existing physical and accounting realities. The disclosed novelty is
the credentialing architecture that binds, composes, and migrates those attestations,

not any newly discovered chemistry and not a claim to a better cement.

Where They Fit Together

These are complementary, not competing, and the most useful framing is

compositional.

Brimstone answers the question "how do we make the binder emit less carbon." The
disclosed architecture answers the question "how does a specific structural element
assert, prove, and carry its carbon and other properties as first-class, composable,
signed attestations over its life." A low-carbon or carbon-negative cement is a strong
input to a credentialed carbon-sequestration surface; a credentialed-attestation layer is
a way to make a low-carbon cement's benefit legible, verifiable, and durable at the level

of the element and across renovation and reuse.



In principle, a carbon-negative portland cement could be the very material whose
favorable carbon figure is recorded in a credentialed carbon-sequestration surface,
signed by an environmental-credit authority, and carried forward through the element's
lineage. The production advance and the accounting architecture address different
parts of the same problem: reducing embodied carbon in the built environment and

being able to trust and track that reduction over time.

Boundary Conditions

Honesty about the asymmetry matters here. Brimstone is a shipping, third-party-
certified material with independent validation and a commercialization path. The
disclosed subject matter is a provisional-stage architecture. It is a disclosure of a
credentialing and composition scheme, not a built, benchmarked, or validated system,
and no performance, cost, or carbon figures are asserted for it here. Where the
disclosure references materials science, that science is pre-existing; the contribution is
the architecture that credentials and composes properties, not the discovery of new

basic chemistry.
Further limits worth stating plainly:

o Credentialing does not by itself reduce carbon. It records, verifies, and composes
claims. The actual carbon benefit depends on the underlying material and process,

which is exactly where a production advance like Brimstone's is decisive.

o The value of a signed attestation depends on the integrity and scope of the signing
authorities and on adoption by the authorities that recognize such credentials, which

is an institutional and standards question beyond the architecture itself.

» Nothing in the disclosure claims that a specific competing product lacks carbon
accounting or that any competitor practice is deficient. The comparison is scoped to

a structural difference in approach, not to a shortcoming.



Disclosure Scope

The technology described on the disclosed side is the Credentialed Surfaces inventive
step, disclosed in U.S. Provisional Application No. 64/050,895, which concerns
credentialed structural building substrates carrying independently credentialed,
composable property surfaces, including a carbon-sequestration admissibility surface,
bound by cryptographic signature and carried through a cradle-to-cradle lineage chain
with a migrating carbon-attestation primitive. The references in this article to
Brimstone, to carbon-negative portland cement, to calcium silicate rock feedstock, and
to the broader cement and embodied-carbon market are external context provided to
situate the disclosure; they are not claims of the filing and describe a third party's own
product and process as publicly reported. This article does not assert that Brimstone or
any other party has any defect, and it does not characterize any competitor's carbon
accounting as deficient. Statements about the disclosed architecture trace to the
provisional; statements about the named company reflect its publicly reported product

and process, offered neutrally and subject to change as that company's work advances.
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Building surfaces as credentialed agents that participate in the structure's networking and
electrical systems.

Provisional application
PRIMARY TECHNICAL DISCLOSURE

- Credentialed Building_Materials: Cryptographic Admissibility for Structural Surfaces (/articles/cre

dentialed-building-materials-cryptographic-admissibility-for-structural-surfaces)

SECONDARY TECHNICAL

— Carbon-Sequestration Admissibility Surface (/articles/credentialed-materials/carbon-sequestration

-property-surface).
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Authority Signatures Block Binding_Property Surfaces To Material Identity (/articles/credentialed-
materials/master-credential-binding),

Multi-Authority Signature Block (/articles/credentialed-materials/multi-authority-signature-block).

Data Network Admissibility Surface (/articles/credentialed-materials/network-property-surface)

Profile Versioning_Continuity (/articles/credentialed-materials/profile-versioning-continuity),

Structural Admissibility Surface (/articles/credentialed-materials/structural-property-surface)

Thermal-Property Admissibility Surface (/articles/credentialed-materials/thermal-property-surface)

Versioned Admissibility Profiles With Lineage Chain (/articles/credentialed-materials/versioned-pro

files-with-lineage).

Water-Coupled Admissibility Surface (/articles/credentialed-materials/water-coupled-property-surfa

ce)

APPLICATIONS - GENERAL

Credentialed Structural Materials for Construction and Civil Infrastructure: Carrying_Strength,
Mix,_ and Provenance as Multi-Authority Attestations (/articles/credentialed-materials/construction-

and-infrastructure)

Carbon-Credit-Bearing_Building_Materials: Sequestration Attestations That Survive
Incorporation, Transfer,_ and Decommissioning_(/articles/credentialed-materials/carbon-credit-mate

rials).

Building-Product Compliance and Code Approval: Property-Surface Profiles as Machine-
Evaluable Admissibility Evidence (/articles/credentialed-materials/building-product-compliance)

Credentialed Building_Materials for Real Estate Valuation, Insurance, and Disclosure: A Property
History That Binds to the Asset (/articles/credentialed-materials/real-estate-and-asset-lifecycle)

Recredentialing Recovered Materials: Verifiable Lineage for Reuse and Decommissioning_in the

Circular Economy (/articles/credentialed-materials/circular-economy-and-decommissioning).
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- Energy and Grid-Coupled Surfaces: Crediting_Stationary Storage in Structural Mass Without
Trusting_the Cell (/articles/credentialed-materials/energy-and-grid-surfaces)

— Credentialed Surfaces for Water and Environmental Infrastructure: Signed Performance and
Compliance Attestations on Water-Coupled Concrete (/articles/credentialed-materials/water-and-e

nvironmental-infrastructure)

APPLICATIONS - SPECIFIC

- Circularise, a blockchain-based supply-chain traceability and digital-product-passport platform
for materials vs credentialed material surfaces: attestations bound to the physical material (/arti
cles/credentialed-materials/circularise).

- EC3 (Embodied Carbon in Construction Calculator) by Building Transparency vs a credentialed
carbon-sequestration surface bound to the material (/articles/credentialed-materials/ec3-building-

transparency)

— CarbonCure Technologies, which injects and mineralizes CO2 into concrete during_mixing_vs a
credentialed carbon-sequestration attestation architecture (/articles/credentialed-materials/carbo
ncure)

- Sublime Systems, maker of low-carbon cement via an electrochemical (ambient) process vs a
credentialed carbon-sequestration surface bound to the material (/articles/credentialed-materials/
sublime-systems)

- Brimstone carbon-negative portland cement vs credentialed material attestations: process
decarbonization or per-element carbon accounting? (/articles/credentialed-materials/brimstone)

- The EU Digital Product Passport (DPP) under the Ecodesign for Sustainable Products Regulation
(ESPR) vs credentialed surfaces: a data-carrier standard next to a material-bound attestation
architecture (/articles/credentialed-materials/eu-digital-product-passport)

— One Click LCA, a life-cycle-assessment and EPD software platform for construction vs a
credentialed carbon-sequestration property surface bound to the material (/articles/credentialed
-materials/one-click-lca)

— Concrete.ai vs credentialed carbon-sequestration surfaces on structural materials (/articles/cred
entialed-materials/concrete-ai)

Credentialed Surfaces overview > (/credentialed-materials)
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