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ON THE COVER: Geologic CO, sequestration is a promising option to mitigate adverse effects of climate change. To ensure its
environmental sustainability, we must undeérstand key geochemical reactions (from nano-scale to reservoir-scale) and their impacts on
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Environmental and Geochemical Aspects of Geologic Carbon Sequestration: A Special Issue
Young-Shin Jun,* Daniel E. Giammar, Charles J, Werth, and David A. Dzombak
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Impacts of Geochemical Reactions on Geologic Carbon Sequestration

Young-Shin Jun,* Daniel E. Giammar, and Charles J. Werth

In the face of increasing energy demands, geologic CO, sequestration (GCS) is a promising option to mitigate the adverse
effects of climate change. To ensure the environmental sustainability of this option, we must understand the rates and
mechanisms of key geochemical reactions and their impacts an GCS performance, the multiphase reactive transport of CO,,
and the management of environmental risks, Strong interdisciplinary collaborations are required to minimize environmental
impacts and optimize the performance of GCS operations.In the face of increasing energy demands, geologic CO,
sequestration (GCS) is a promising option to mitigate the adverse effects of climate change. To ensure the environmental
sustainability of this option, we must understand the rates and mechanisms of key geochemical reactions and their impacts on
GCS performance, the multiphase reactive transport of CO;, and the management of environmental risks. Strong
interdisciplinary collaborations are required to minimize environmental impacts and optimize the performance of GCS
operations.
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Anna L Harnison,* lan M. Power, and Gregory M. Dipple
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Na‘, Ca**, and Mg®* in Brines Affect Supercritical CO,—Brine-Biotite Interactions: lon Exchange, Biotite Dissolution, and
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Yandi Hu, Jessica R. Ray, and Young-Shin Jun*
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Measurements

Gernot Rother,* Eugene S. liton, Dirk Wallacher, Thomas Haug, Herbert T, Schaef, Odeta Qafoku, Kevin M. Rosso,
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Ganglion Dynamics and Its Implications to Geologic Carbon Dioxide Storage
Yifeng Wang,* Charles Bryan, Thomas Dewers, Jason E. Heath, and Carlos Jove-Colon
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Residual CO, Trapping in Indiana Limestone
Rehab M. El-Maghraby* and Martin J. Blunt
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Wettability Phenomena at the CO,—Brine—Mineral Interface: Implications for Geologic Carbon Sequestration
Shibo Wang, lan M. Edwards, and Andres F. Clarens*
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Permeability Reduction Produced by Grain Reorganization and Accumulation of Exsolved CO, during Geologic Carbon
Sequestration: A New CO, Trapping Mechanism
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Reactivity of Mount Simon Sandstone and the Eau Claire Shale Under CO, Storage Conditions
Susan A. Carroll,* Walt W. McNab, Zurong Dai, and Sharon C. Torres
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Evaporite Caprock Integrity: An Experimental Study of Reactive Mineralogy and Pore-Scale Heterogeneity during Brine-CO,
Exposure
Megan M. Smith,* Yelena Sholokhova, Yue Hao, and Susan A. Carroll
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Experimental Evidence for Self-Limiting Reactive Flow through a Fractured Cement Core: Implications for Time-Dependent
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Experimental Evaluation of Wellbore Integrity Along the Cement-rock Boundary
Dennis L. Newell* and J. William Carey
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Computed Microtomography
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Elizabeth H. Keating,* Dennis L. Newell, Hari Viswanathan, J. W. Carey, G. Zyvoloski, and Rajesh Pawar
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Effect of Dissolved CO, on a Shallow Groundwater System: A Controlled Release Field Experiment
Robert C. Trautz,* John D. Pugh, Charuleka Varadharajan, Liange Zheng, Marco Bianchi, Peter 5. Nico, Nicolas F. Spycher,
Dennis L. Newell, Richard A. Esposito, Yuxin Wu, Baptiste Dafflon, Susan S. Hubbard, and Jens T. Birkholzer
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Detecting Supercritical CO, in Brine at Sequestration Pressure with an Optical Fiber Sensor
Bo Bao, Luis Melo, Benjamin Davies, Hossein Fadaei, David Sinton,* and Peter Wild
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Monitoring CO, Intrusion and Associated Geochemical Transformations in a Shallow Groundwater System Using Complex
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Baptiste Dafflon,* Yuxin Wu, Susan S. Hubbard, Jens T, Birkholzer, Thomas M. Daley, John D. Pugh, John E. Peterson, and
Robert C. Trautz
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Trace Metal Source Terms in Carbon Seq
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Securing Rural Livelihoods and Climate Change through Sustainable Use of Biogas and Improved Cooking Stoves in Rural
Households in Nepal
Alka Sapkota,* Haizhen Yang, and Juan Wang
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Microbial Fuel Cells: Now Let us Talk about Energy
Zhen He*
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Probabilistic Ecosystem Model for Predicting the Nutrient Concentrations in the Gulf of Finland under Diverse
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Articles
Characterization of Natural and Affected Environments

342 (] dx.doi.org/10.1021/es303013j
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349 [:]

Brominated and Chlorinated Flame Retardants in Tree Bark from Around the Globe
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Brandy D. Stewart, Cfvslai Girardot, Nicolas Spycher. Rajesh K. Sani, and Brent M. Peyton®
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Annette R. Rowe,* Cresten B. Mansfeldt, Gretchen L. Heavner, and Ruth E. Richardson

dx.doi.org/10.1021/es303061y
is Rate during Growth

382 [:] dx.dol.org/10.1021/es303152m

Polyfluorinated Amides as a Historical PFCA Source by Electrochemical Fluorination of Alkyl Sulfonyl Fluorides
Derek A. Jackson and Scott A. Mabury*
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Miharu Seki, Jun-ichi Oikawa, Taro Taguchi, Toshihiko Ohnuki, Yasuyuki Muramatsu, Kazunori Sakamoto, and Seigo Amachi*
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Bacterial Attachment and Viscoelasticity: Physicochemical and Motifity Effects Analyzed Using Quartz Crystal Microbalance
with Dissipation (QCM-D)
Jenia Gutman, Sharon L. Walker, Viatcheslav Freger, and Moshe Herzberg®

405 o dx.doi.org/10.1021/es303557y

Emission and Transport of 1,3-Dichloropropene and Chloropicrin in a Large Field Tarped with VaporSafe TIF
Suduan Gao,* Husein Ajwa, Ruijun Qin, Michael Stanghellini, and David Sullivan
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High Affinity Sorption Domains in Soil Are Blocked by Polar Soil Organic Matter Components
Perry J. Mitchell and Myma J. Simpson*
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SO-MUM: A Coupled Atmospheric Transport and Multimedia Model Used to Predict intraurban-Scale PCB and PBDE
Emissions and Fate
Susan A. Csiszar, Sreerama M. Daggupaty, Stephanie Verkoeyen, Amanda Giang, and Miriam L. Diamond*
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Predicting Water Quality Criteria for Protecting Aquatic Life from Physicochemical Properties of Metals or Metallaids
Fengchang Wu,* Yunsong Mu, Hong Chang, Xiaoli Zhao, John P. Giesy, and K. Benjamin Wu

Environmental Measurements Methods
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Time-Resolved Fluoroi y as an Ad geous Analytical Method for Assessing the Total Concentration and
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Zhen Zhang, Jing-fu Liu,* Ting-ting Feng, Yan Yao, Li-hong Gao, and Gui-bin Jiang

463 15 dx.doi.org/10,1021/es301371b

Kinetic Studies of Ni Organic Complexes Using Diffusive Gradients in Thin Films (DGT) with Double Binding Layers and a
Dynamic Numerical Model
M. R. Shafaei Arvajeh, N. Lehto, @. A. Garmo, and H. Zhang*
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Detection.

Laia Reverte, Diana Garibo, Cintia Flores, Jorge Diogene, Josep Caixach, and Monica Campas*
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Multi-Ratio Equilibrium Passive Sampling Method to Estimate Accessible and Pore Water Concentrations of Polycyclic
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