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[bookmark: _Toc2]Article summary:
1. A combination of experimental, imaging, and modeling techniques were used to investigate the pore-scale transport and surface reaction controls on calcite dissolution under elevated pCO2 conditions.
2. Simulated pore-scale effluent concentrations were higher than those measured by a factor of 1.8, with the largest component of the discrepancy related to uncertainties in the reaction rate model and its parameters.
3. The difference between pore- and continuum-scale results due to transport controls was discernible with the highly accurate methods employed and is expected to be more significant where heterogeneity is greater, as in natural subsurface materials.
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Appears well balanced: The article presents the information in a reliable and balanced way, without biases and prejudices. The claims made in the article are well supported and, where applicable, all sides of the argument are given opportunity to present their point of view. The article appears trustworthy and reliable.
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The article provides a comprehensive overview of the research conducted on calcite dissolution rates from flow-through laboratory and numerical experiments. The authors have used a combination of experimental, imaging, and modeling techniques to investigate the pore-scale transport and surface reaction controls on calcite dissolution under elevated pCO2 conditions. The results obtained from their simulations are compared with those measured experimentally, which show that simulated pore-scale effluent concentrations were higher than those measured by a factor of 1.8. This discrepancy is attributed to uncertainties in the reaction rate model and its parameters as well as mass transport limitations to reactive surfaces near the inlet where larger diffusive boundary layers form around grains and in slow-flowing pore spaces that exchange mass by diffusion with fast flow paths. 
The article appears to be reliable overall as it provides detailed information about the research conducted along with supporting evidence for its claims. Furthermore, it also mentions potential sources of bias such as uncertainties in the reaction rate model and its parameters which could affect the accuracy of their results. Additionally, it also acknowledges that differences between pore- and continuum-scale results due to transport controls may be more significant where heterogeneity is greater, as in natural subsurface materials. Thus, overall this article appears to be trustworthy and reliable without any major biases or unsupported claims present within it.
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· Calcite dissolution rate
· Flow-through laboratory experiments
· Pore-scale transport
· Surface reaction controls
· Mass transport limitations
· Diffusive boundary layers
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