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Background Base Case Results Sensitivity Analysis

Enhanced rock weathering (ERW) is an emerging carbon dioxide removal
technology. Alkaline rock weathering is a naturally occurring atmospheric
CO, sink. In the presence of rainwater, temperature changes, and/or living
organisms, silicate, hydroxide, and carbonate minerals react with CO, tfo
produce agueous bicarbonate ions, which are eventually tfransported to the
oceans and can remain in solution for >100,000 years. ERW aims to harness
and accelerate this naturally occurring process. This is accomplished by
mining and crushing alkaline rocks to increase the exposed surface areaq,
and spreading this material across coastal regions, tropical areas, and
agricultural fields where pH, tfemperature, and water exposure can enhance
weathering rates.

Design Basis

This poster reports on an NETL screening level tfechno-economic assessment
of ERW. Two base cases are developed representing average parameters
for two different alkaline material sources. Sensitivities are performed to
account for different materials and scenarios. Material is re-applied to the
same farmland (midwestern ISO location) on a yearly basis, and the project
has a 30-year life. Financial assumptions are in line with already released
direct air capture (DAC) case studies [1, 2].

Comminution energy requirement is calculated using literature reported
correlations, and associated equipment costs are scaled from legacy NETL
studies (analogous equipment for material handling, storage, and grinding).
Transport cost Is calculated as a function of material gquantity and
transportation distance.
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ERW performance results
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The levelized cost of CO, captured (LCOC) is calculated by dividing ERW
process annuadlized capital, operation and maintenance (O&M), power,
and fuel purchase costs by the total amount of CO, capfured from the
atmosphere on a yearly basis. Costs are presented in May 2023 real dollars.
The uncertainty of the capital cost estimates is +/-50 percent (consistent with
the AACE Class 5 cost estimates). Variable cost (material cost, application
cost, material transport cost, and MVR) is the largest conftributor to the LCOC
for both cases.
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Conclusions & Resources

« Utilizing materials with high weathering potential in suitable locations can
lead to relatively low levelized cost of removal (~$100-200/tonne CO,
removed).

« NETL is publishing a detailed and fransparent report summarizing the
findings of the screening level techno-economic analysis. The report will
also contain life cycle analysis details and report costs a CO, removal
basis.

« Future work will aim to incorporate more specific design parameters
related to technology, materials, and location.
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ERW with igneous rock (Case 1) sensitivities
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ERW with industrial waste (Case 2) sensitivities
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The most impactful parameters on the ERW LCOC are the weathering
potential and weathering rate. The weathering rate is highly dependent on
the pH and temperature conditions of the application site, and the
weathering potential is dependent on the composition of the material.
Together, these parameters determine the efficiency of the capture system
and, thus, impact the LCOC.
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ERW with industrial waste (Case 2) LCOC (S/tonne of CO,)
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