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Figure 1. (a) CO> methanation rate over NixFei./ZrO, and referred catalysts under different
temperatures; (b) In-situ DRIFTS spectra of NipsRuo.2/ZrO> and NigsFeo.2/ZrO, catalysts under
CO; adsorption at 400 °C.
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Figure 1. Reaction scheme of high-valued olefin synthesis from CO, hydrogenation over NaSrFe
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Toward understanding and design of chemical reactions on

solid catalysts
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FEE: 1t is possible to develop a quantitative description of Sabatier’s principle and construct
activity volcano trend by using density functional theory (DFT) calculations and energetic scaling
relation. Indeed, great successes have been achieved in rational design of solid-catalysts by
activity volcano plots with energetic descriptor. However, a chemical reaction can consist of
complex reaction network. In other words, it has many competitive reaction pathways, the reaction
mechanism should be evolutional at a wide reactivity range. The overall activity map can be not a
simple volcano trend. Recently, it was found there are anomalous activity volcano trends over
different reactions. In this talk, we summarize and analyze a few examples (ORR, OER, eNORR
and eCO2RR) of the anomalous activity volcano trends. In the meanwhile, we address the method
of converting the reaction topological network to pathways and reaction phase diagram, which
provides a simple way of mapping evolutional pathways and anomalous activity trends.
Considering more competitive pathways, the resulting anomalous activity volcano map is indeed
more accurate and inclusive in evolutional mechanisms, which gives useful guidance for catalysts

design too.
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Metalorganic Hydrides for Hydrogen Storage

Teng He ({7 %)

Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian, 116023, China.
E-mail: heteng@dicp.ac.cn

Abstract: Tremendous research efforts have been given to the development of inorganic hydrides
such as alanates, amide-hydride composites, borohydrides, etc. in the past two decades. As
compared with the extensively explored inorganic hydrides, less organic hydrides were identified,
undervaluing the potential of the large family of organic compounds. The difficulties in
manipulating the thermodynamic properties and selectivity in the dehydrogenation of organic
hydrides may account for the main reasons. In light of no materials developed to date could fully
meet the practical requirements for hydrogen storage in terms of thermodynamic/kinetic properties,
reversibility, hydrogen capacity, safety and cost etc., a breakthrough in the development of novel
material system is highly needed. The idea we discuss here is the hybridization of inorganic and

organic hydrides to form a new family of hydrogen storage material namely metalorganic hydride.
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Fig. 1. (a, b) The metallation strategy for synthesizing AM-aliphatic and -cyclic organic hydrides
to tune thermodynamic properties, X =N, O, S, P etc.; (¢) Scheme of thermodynamic optimization
by AM substitution.
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Fig. 1 Device performance of large-area monolithic device and module. (a) The photograph of
large-area flexible OSCs. (b) The J-V characteristics under global AM 1.5 G illumination. (¢) EQE
spectra of 4.00, 9.00, 25.42 cm? cells. (d) The J-¥ curves obtained from the Fujian Metrology
institute. (¢) PCE values of different dimensions flexible OSCs, all references are listed in the

Supporting Information.
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Fig.1 The hydrogen production rate curve of the cell at different temperatures and different
humidity
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Figure 1 (a) and (b) crystal structures of Li(NHs)BH., LiBH., (c) composite electrolytes based on poly(ethylene
oxide) and LiBH..
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Development of high-performance low-V and V-free BCC
alloys for hydrogen storage and study of de-/hydrogenation

mechanism

Huazhou Hu, Chuanming Ma, Houqun Xiao, Qingjun Chen*

Ganjiang Innovation Academy, Chinese Academy of Sciences, Ganzhou 341000, China

*E-mail address: qjchen@gia.cas.cn

FEE: Vanadium (V)-based body-centered cubic (BCC) alloys with a high theoretical storage
capacity (3.8wt%) are considered as a promising material for hydrogen storage. Nonetheless, the high
price of V confines their application. Herein, low-V and V-Free BCC alloys with superior dehydriding
capacity (up to 2.95 wt% H) are successfully developed via Mo substitution and/or coupling with
melt-spining process. The crystallographic characteristics, microstructural evolution, and hydrogen
storage mechanisms of the alloys are investigated systematically. The XRD patterns showed that single
BCC phase of the low-V or V-Free alloy was kept after the melt-spining and Mo-substitution process,
while it was transformed into Laves phase during the traditional casting. The hydrogenation kinetic
curves showed that the hydrogen storage capacity (with ~3.5 wt%) of the melt-spining and
Mo-substitution alloys was much higher than that of the as-cast alloys (with ~2.0 wt% H). The
hydrogen absorption of the low-Vor V-Free BCCalloy was determined to follow a
diffusion-controlled model, with rapid hydrogen absorption kinetics. The dehydrogenation enthalpy AH
of the hydriding low-V or V-Free BCC alloy was determined by the van’t Hoff equation and PCT
curves to be ~40 kJ/mol. The cycle test proves that the synergistic effect of Mo substitution and
melt-spining improved the durability of the low-V and V-Free BCC alloys. The structural
transformations of the developed alloys during the cooling and de-/hydrogenation processes were
discussed. These findings might guide the design of reversible metal hydrides with low cost and

excellent hydrogen storage performances.

X##i7: Hydrogen storage alloys; Low-V or V-free BCC Alloys; Melt-spining; Mo substitution
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Fig. 1 Two-dimensional carbon nanomaterials for zinc ion batteries and hybrid capacitors.
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#ZE: PVDF-LisLasZr,012 (LLZO) with cellulose support membrane electrolytes (PLCSM) are
prepared through simple slurry-casting method. The ionic transport mechanism of PLCSMs are
revealed with Fourier transform infrared spectrometer (FTIR). The DMF-Li" solvation structure
plays a critical role in conducting lithium ions, BPVDF after dehydrofluorination offers a high
dielectric constant and enhance the dissociation of lithium salt. As a result, PLCSMs with total
thickness of 85 um gives an ionic conductivity of 5x10° S cm-1 at room temperature and an
oxidation voltage of 5.0 V. Li-Li symmetric cells reveals that the CCD is increased to 1 mA cm,
five times higher than free-standing PVDF film. Full cell of LFP|PLCSM|Li with high mass
loading of (1.2 mAh cm™) shows a first-cycle discharge capacity of 160 mA h g'!. A high capacity
retention rate of 90% after 100 cycles is achieved, with an average coulombic efficiency > 99%.
With NMC 622 as the cathode, the initial discharge capacity is 153 mA h g', the capacity
retention after 80 cycles is 80%. The sandwich PLCSM provides an effective strategy to achieve

high-performance dendrite-free LMBs.

X#7]: PVDF; DMF solvent; Limetal; NMC 622
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Figure a) the LSVs for different electrodes in 1 M KOH with 10 mM HMF; b) the conversion of
HMEF or FE or yield of FDCA and c) the ATR-FTIR spectra of Ni and NiW before and after
HMFOR.
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Figure 2 Comparison between HMF continueous process and conventional batch process.
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1. Schematic diagram of the proposed PSTSA-GC model.
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2. Visualization results of ethylene selectivity (a) and propylene selectivity (b) with different
prediction models for t + 1 step prediction.
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