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Enhanced rock weathering (ERW)—the spread of rock dust into croplands for the
purpose of CO, removal—is currently actively investigated for its feasibility as a
climate change mitigation strategy. Scaling-up this option globally can potentially
capture billions of tons of CO, from the atmosphere per year if a fast-
weathering material like basalt is applied. However, predicting rock weathering
at a human time scale is a new challenge; Earth scientists are used to studying
weathering at geological time scales, but are now looking to know ERW effects
within their lifetimes.

To meet this objective, | am conducting multiple isotope tracer experiments by
dissolving crushed basalts to determine the coupling of basalt dissolution and
clay precipitation reactions. We hypothesize that, with the range of fine particles
present in industrial basalt feedstocks, the system is quickly driven to near
equilibrium with respect to primary minerals in the basalts and becomes
supersaturated with respect to many clay minerals. The precipitation of clayey
phases is the rate-limiting step for further basalt weathering. In my experiments,
initial solutions are doped with 2°Si and trace element Li. The Si release rates are
precisely determined by the temporal evolution of 2°Si/?2Si ratios. The onset of
clay precipitation is revealed by a drop of Li concentration and an increase of
d’Li in experimental solutions, as °Li is preferentially taken up in precipitating
clays. The coprecipitation of oxidized ferrous Fe with toxic metals released from
rocks is also measured.

The isotope tracer techniques used are orders of magnitude more sensitive than
conventional concentration methods, which is crucial for measuring the rapid
reaction rates of the wide particle size range found in ERW applications. The
precise unidirectional dissolution rates will better inform us of the reactivity of
basalts with widely varying mineral and chemical content, which will eventually



lead to the development of a basalt reactivity index. This study will also provide
a set of experimental data for calibrating geochemical models. Overall, the
results of multi-mineral reaction kinetics will provide a basic science foundation
and improve the fidelity of geochemical modeling predictions of CO, removal
from months to decades.

Keywords:
enhanced rock weathering, geochemical modeling and isotope doping

Submitter's E-mail Address:
cookjan@iu.edu

Submitter Full Name:
Janelle Wittmer

Preferred Presentation Style:
Poster

Conference Attendance:
In person

Registration:
| understand that the presenting author named in this submission must register
for the conference by 1 July 2024.

Submission Permission and Copyright:

| grant non-exclusive copyright for my abstract and any related uploaded
content to the Conference Exchange and the conference owners. | give
permission for my details to be stored in the conference database. I, and the
presenting author (if different than the submitter), agree to be contacted by the
conference organizers about this submission. | agree to the recording and online
streaming of any presentations scheduled as a result of this submission. |
confirm all listed authors have agreed to these terms.

First Author
Presenting Author
Janelle C Wittmer
Email: cookjan@iu.edu




Indiana University Bloomington

USA

Second Author

Prof. Chen Zhu, M Sc PhD

Email: chenzhu@indiana.edu
Alternate Email: chenzhu@indiana.edu

Indiana University Bloomington
Earth and Atmospheric Sciences
Professor and Haydn Murray Chair
1001 E 10th St Rm GY129
Bloomington IN 47405-1405

USA

Third Author
Mingkun Chen
Email: mc83@iu.edu

Indiana University Bloomington

USA

Fourth Author
Lei Gong
Email: Igong@indiana.edu

Indiana University Bloomington
1001 east 1oth street
Bloomington

USA





