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1. EDUCATION AND TRAINING

09/2010- 06/2016 ~ Ph.D. in Hydrogeology, School of Water Resources and
Environment, China University of Geosciences (Beijing),
China

09/2006- 07/2010  B. Eng. in School of Water Resources and Environment
China University of Geosciences (Beijing), China

06/2014-10/2015 EMSL user, PNNL

09/2013-10/2015  Visiting Student, LBNL

2. WORK EXPERIENCE

* Research Scientist, Lawrence Berkeley National Laboratory, 2020-Present.

* Postdoctoral Research Fellow, Lawrence Berkeley National Laboratory, 2017-
2020.

* Postdoctoral Research Fellow, China University of Mining & Technology
(Beijing), 2016-2017.

3. STATEMENT OF RESEARCH

My primary research interests and expertise are in experimental studies of reservoir
processes and subsurface hydrology in porous and fractured media, including
multiphase flow, phase dissolution and mass transfer, interfacial and wetting
phenomena, rock mechanics and coupled THMC fundamentals. These experimental
studies are motivated by the need to better understand processes controlling geological
CO, sequestration, spent nuclear fuel and waste disposal, shale gas & oil, and
geothermal energy production. At LBNL, I work on (1) nanomaterial synthesis and
application for investigating subsurface energy production (oil & gas, geothermal, etc.);
(2) pore-scale supercritical CO,-brine displacement, including mass transfer and
interfacial wetting effects under reservoir high pressure and high temperature
conditions, using 2D micromodels, facilitated with fluorescent tracer dye and
microscope imaging; (3) core-scale multiphase flow and rock mechanics with X-ray



CT imaging and customized triaxial loading system, (4) bench-scale investigations of
coupled THMC processes in engineered (clay) barrier systems and engineered
(bedrock) damage zones for ensuring the safe and long-term performance of geological

disposal of spent nuclear fuel and waste.

4.

SCIENTIFIC AND PROFESSIONAL PUBLICATIONS

4.1 Journal Publications (ResearcherID: G-9150-2017)
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Chang, C., Kneafsey, T. J., Wan, J., Tokunaga, T. K., Nakagawa, S. Impacts of
mixed-wettability on brine drainage and supercritical CO; storage efficiency in a 2.5-
D heterogeneous micromodel. Water Resour. Res., 2020, 55, ¢2019WR026789.
https:/ /doi.org/10.1029/2019WR026789.

Chang, C., Kneafsey, T. J., Zhou, Q. Core-flooding experiments on three-
dimensional CO,-water drainage and fracture-matrix interactions in fractured porous
media. Water Resour. Res., Revised.

Chang, C., Kneafsey, T. J., Zhou, Q., Oostrom, M., Ju, Y. Scaling the Impacts of
Pore-Scale Characteristics on Unstable Supercritical CO,-Water Drainage Using a
Complete Capillary Number. Int. J. Greenhouse Gas Control, 2019, 86, 11-21.
Chang, C., Zhou, Q., Kneafsey, T. J., Oostrom M., Ju, Y. Coupled supercritical CO,
dissolution and water flow in pore-scale micromodels, Adv. Water Resour., 2019,
123, 54-69.

Ju, Y., Huang, Y., Su, S., Zheng, J., Xie, H., Chang, C., Gao, F. Three-dimensional
numerical reconstruction method for irregular structures of granular geomaterials.
Geomechanics and Geophysics for Geo-Energy and Geo-Resources, 2018, 4 (4),
327-341.

Ju, Y., Liu, P., Zhang, D., Dong, J., Ranjith, P.G., Chang, C. Prediction of
preferential fluid flow in porous structures based on topological network models:
Algorithm and experimental validation. Sci. China Tech. Sci., 2018, 61 (8), 1217—
1227.

Ju, Y., Zhang, Q., Zheng, J., Wang, J., Chang, C., Gao, F. Experimental study on
CH,4 permeability and its dependence on interior fracture networks of fractured coal
under different excavation stress paths. Fuel, 2017, 202, 483-493.

Chang, C., Ju, Y., Xie, H., Zhou, Q., Gao, F. Non-Darcy interfacial dynamics of air-
water two-phase flow in rough fractures under drainage conditions. Sci. Rep., 2017,
7, 4570.

Chang, C., Zhou, Q., Oostrom, M., Kneafsey, T. J., Mehta, H. Pore-scale
supercritical CO; dissolution and mass transfer under drainage conditions, Adv. Water
Resour., 2017, 100, 14-25.

Ju, Y, Gong, W. Chang, C., Xie, H.,, Xie, L., Liu, P. Three-dimensional
characterization of multi-scale structures of the silurian longmaxi shale using focused

ion beam-scanning electron microscopy and reconstruction technology. J. Nat. Gas
Sci. Eng., 2017, 46, 26-37.

.Ju, Y., Zhang, Q., Zheng, J., Chang, C., Xie, H. Fractal model and Lattice Boltzmann

Method for Characterization of Non-Darcy Flow in Rough Fractures. Sci. Rep., 2017,
7, 41380.
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Supercritical CO, Dissolution and Mass Transfer under Imbibition Conditions. Adv.
Water Resour. 2016, 92, 142—158.

Chang, C., Zhou, Q., Guo, J., Yu, Q. Supercritical CO, dissolution and mass transfer
in low-permeability sandstone: Effect of concentration difference in water-flood
experiments. Int. J. Greenhouse Gas Control, 2014, 28, 328-342.

Li, Y, Sun Y., Zhao, Y., Chang, C., Yu, Q., Ma, Y. Prospects of carboniferous shale
Gas exploitation in the eastern qaidam Basin. Acta. Geol. Sin-Engl., 2014, 88, 620—
634.

Wu, A., Li, Y., Chang, C., Yu, Q. The residual gas saturation of different components
of saline flooding CO2, Geoscience, 2014, 05 (in Chinese with English abstract).
Chang, C., Li, X, Shen, Z. and Yu, Q., Experimental drainage dynamics study of
supercritical CO; and water in low-permeability and heterogeneous rocks, Procedia
Earth and Planetary Science, 2013, 7, 127-130.

Li, X., Chang, C., Yu, Q. Model of basalt dissolution rate under CO2 mineral
sequestration conditions, Geoscience, 2013, 06 (in Chinese with English abstract).
Chang, C., Zhou, Q., Xia, L., Li, X., Yu, Q. Dynamic displacement and non-
equilibrium dissolution of supercritical CO, in low permeability sandstone: An
experimental study. Int. J. Greenhouse Gas Control, 2013, 14, 1-14.

Chang, C., Li, X., Xia, L., Yu, Q. Experimental study of parameters on CO,
structural stratigraphic sequestration applied to the Ordovician reef Limestone in the
Tarim Basin, Hydrogeology & Engineering Geology, 2012-01 (in Chinese with
English abstract).

4.2 Conference Papers and Conference Presentations with Abstracts

1.

Two-Phase Displacement and Interfacial Interactions: A Case Study on Geological
CO, Sequestration. China University of Mining & Technology (Beijing), May 10",
2019, Invited speaker.

Primary convener, AGU Fall Meeting, Cross-Scale Imaging and Image-Based
Modeling of Subsurface Processes, San Francisco, US, Dec 9-13, 2019.

Convener, AGU Fall Meeting Cross-Scale Imaging and Image-Based Modeling on
the Subsurface Flow and Fluid-Rock Interactions in Fractured and Porous Media,
Washington D. C., US, Dec 11-14, 2018.

Chang, C., Kneafsey, T. J., Zhou, Q., Oostrom, M., Ju, Y., Yu, Q. Pore- and Core-
Scale Supercritical CO, Dissolution and Mass Transfer under Drainage and
Imbibition Conditions. Presented at 2018 AGU fall meeting, Washington D. C., US,
Dec 11-14, Poster.

Chang, C., Kneafsey, T. J., Wan, J., Tokunaga, T. K. Comparison of CO, Behavior
in Water-Wet and Mixed-Wet Micromodels Under Drainage and Imbibition
Conditions. 13" International Symposium on Reservoir Wettability and its Effects on
Oil Recovery, Austin, TX, US, May 8-9, 2018, Oral.

Chang, C., Kneafsey, T. J., Wan, J.; Tokunaga, T. K. Pore-Scale Supercritical CO,-
Brine Drainage Fingering in Mixed-Wet Micromodels. AGU (American Geophysical
Union) Fall meeting, New Orleans, LA, US, Dec. 11-15, 2017, Oral.

Chang, C., Kneafsey, T. J., Wan, J.; Tokunaga, T. K. Non-Uniform Displacement
and Residual Trapping of Supercritical CO, in Mixed-Wet Micromodels. GSA
(Geology Society of America) Annual Meeting, Seattle, WA, US, Oct. 22-25, 2017,
Oral.



8. Kneafsey, T. J., Chang, C., Zhou, Q., Oostrom, M., Wietsma, T.W., Yu, Q.
Supercritical CO, Dissolution and Mass Transfer in a Heterogeneous Pore Network
under Drainage and Imbibition Conditions. AGU Fall Meeting, 2015, Poster.

9. Chang, C., McKnight C., Kneafsey, T. J. A new approach to quantitatively describe
permafrost core using multi-energy CT scanning: composition fraction and
morphological analysis. AGU Fall Meeting, 2014, Poster.

10. Chang, C., Li, X., Shen, Z., Yu, Q. Experimental Drainage Dynamics Study of
Supercritical CO, and water in Low-Permeability and Heterogeneous Rocks, 14™
Water-Rock Interaction Symposium, 2013, Oral.

11. Chang, C., Xia, L., Zhou, Q., Li, X., Yu, Q. Experimental study of irreducible water
saturation and residual CO, saturation of reservoir rocks in the Erdos basin in China.
34™ IGC World Congress, 2012, Poster.

5. GRANTS AND PROJECTS

* Producing oil-in-water nanoemulsion for efficient proppant emplacement using
hydrodynamic cavitation, EESA (Earth and Environmental Science Area) Early
Career Grant, LBNL, PI, 2019-2020;

* Imaging gas-water flow in fractured media of coal, Postdoctoral Science
Foundation of China, PI, 2016-2017;

* Impacts of wettability on multiphase flow in fracture, Special Postdoctoral
Science Foundation of China, PI, 2016-2017;

* Experimental studies of supercritical CO, dissolution and its influence on

drainage and imbibition using pore-scale micromodels, co-PI, EMSL user
project, PNNL, 2014-2015.

6. PATENT

* A physical modeling platform of CO, migration under geological storage
conditions. National utility model patent of China (ID: ZL 2011 2 00144 62.0).

7. HONORS AND AWARDS

* Outstanding reviewer, International Journal of Greenhouse Gas Control, 2019.

* The National Scholarship, the Ministry of Education, 2013, China.

* Outstanding Undergraduate Thesis, 2010, China University of Geosciences
(Beijing).

* Second Prize of the Academic Scholarship, 2009, China University of
Geosciences (Beijing).

* First Prize of the Academic Scholarship, 2008, China University of
Geosciences (Beijing).



8. JOURNAL SERVICE

Reviewer of peer-reviewed journals

International Journal of Greenhouse Gas Control; Applied Energy; ACS
Sustainable Chemistry & Engineering; Engineering Geology; Journal of
Hydrology; Journal of Chemical Thermodynamics; Transport in Porous Media;
International Journal of Rock Mechanics and Mining Sciences; Environmental
Earth Sciences; Journal of CO, Utilization; Geomechanics and Engineering,
An International Journal



