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Orientation and role of CCUS in a carbon neutral vision

IHSEFIASETE ( CCUS ) BIBL-SFNEN
Position and concept of Carbon Capture, Utilization and Storage (CCUS)
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CCUS: Separate CO, with the following utilization or injection into geological formations
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SARI' s focus and influence in CCU
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Future of CCU: Energy reduction, lowering cost
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SSRF: Medium Energy Third Generation Synchrotron Radiation Light Source
EEXIRBRIE27439U4RS AP, 10462005712 | BieRin35(Z , REXEHRRSHRRS. KR
FHEESHAREIZEE, SSRF provides 27 beamlines and 39 endstations in operation, and
there are 10 beamlines and 20 endstations under construction, with a total investment of
nearly 3.5 billion Yuan. The largest number of users and the highest output rate in China.
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CO,-oriented Institutional Research Platform of Photon Science
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Scientific fundamentals on CCU
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Institutional Research Capabil
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Photon Science-based Advanced
Characterization Platform
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Institutional Research Capability

o HLEEEXFIZIRIGE ( Energy dispersive XAS )
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Research area 1: Low-cost CO, capture
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Developing new capture process using alternative thermodynamic driving force of CO,, so as to
increase the capture efficiency and reduce the energy consumption
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Research area 1: Low-cost CO, capture
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In-depth investigation on the deactivation under aerobic condition was investigated using in-
situ XAS, and new materials with “sacrificial sites” were designed, based which 1000-Nm3
scale testing was carried out, achieving over 90% CO, capture and conversion ratio
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Ni-based DFMs with high oxygen-resistance for integrated CO, capture
and conversion , Publication preparation
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Research area 2: Selective CO, conversion
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Aiming at the dynamic evolution of surface interface structure and the selective conversion, high pressure
dynamic XAS and IR characterization methods and highly sensitive liquid-solid interface detection of XAS and
XPS characterization methods were developed to realize precise regulation of CO, conversion and particularly
new processes of C, production with high selectivity of industrial current density
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Research area 2: Selective CO, conversion

EidES (Ru ) SEAMHRERIEERCO,EMERERMCH,ECO , HHHIFERERUECO,RIFMAEMLTIFH
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Directed reduction of CO, to CH, or CO was achieved by interfacial regulation of ruthenium (Ru) and oxide.

The high-performance Ru-based CO, methanation catalyst was developed and successfully applied to the
Chinese space station

CO, removal Astronaut H,O electrolysis
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The CO, reduction module operated steadily in the station's core module for more than 6 months

H. Xin, Q. Fu*, XH Bao*, J. Am. Chem. Soc. 2022, 144, 11, 4874
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= Research area 2: Selective CO, conversion

IHREREIRNAICFEIFIEZIHE |, SCIREIER ( 3.1 A cm? ) BiEECORERRFISEEEFC, . = |

OERIBRGEIFIEATI70% , CORIZEEERIREI75%

The selectivity change mechanism of C, products driven by coverage was revealed, and C,, products such as
acetic acid were produced by CO, electrocatalytic reduction at ampere-level (3.1 A cm-2) current density. The

carbon selectivity of acetic acid reached 70% and the conversion rate of CO reached 75%
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Research area 3: High-temperature H,O electrolysis

FIER RIS RHSMAREECHIE, EEtbkRMIEFXERFRE , KRELSE
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Focusing on the interfacial activation mechanism, transport mechanism and reaction process of high
temperature H, production materials in solid oxide electrolytic cell, we developed in-situ diffraction,
absorption and imaging methods of synchrotron radiation, established an internationally advanced in-
situ research platform for high temperature electrochemical synchrotron radiation, analyzed the
correlation mechanism between interface structure evolution and battery performance attenuation, and
developed high current and long life electrolytic cell
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Research area 3: High-temperature H,0 electrolysis

SEIMEIR700°CR{BAFRFEIIERN , IRA TBEFBFZEE ( 21.75A/cm?) |, £1000hiHBiz1T1%EE
HHE<1% , FETERERAN200kWEBHSTEESFER (HE )

Achieved 700°C in-situ electrochemical synchrotron radiation test at high temperature and improved the
electrolytic current density (21.75A/cm?). After long-term operation for 1000 h, the performance attenuation
rate was <1%, achieving the successful operation of the largest domestic high temperature hydrogen
production demonstration device of 200 kW
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Synchrotron radiation in situ test Microbeam XAS experiment at electrolytic cell interface Hydrogen production system

J. Zhou, J.-Q. Wang et al. ACS Catalysis 2022, 12: 3138-3148; C. Jing, J.-Q. Wang et al. ACS Catalysis 2022, 12: 10276-10284
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