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Catalytic hydrogenation of CO, to aromatics by tandem catalysts of
different crystalline In,O,/sheet HZSM-5
JIAO Chunxue,ZHA Fei, TIAN Haifeng"

(School of Chemistry and Chemical Engineering, Northwest Normal University, Lanzhou 730070, China)
Abstract: In,0, with different crystalline forms (cubic phase, hexagonal phase and mixed crystalline phase) was
prepared by hydrothermal/solventothermal method. The In,0,/sheet HZSM-5 tandem catalysts for CO, hydrogena-
tion to aromatics was prepared by mechanically mixing with different crystalline forms In,0,and sheet HZSM-5
zeolite, and its catalytic activity was tested on a fixed—bed reactor. The effect of spatial distribution of the two active
components on their catalytic performance was studied. The structure, morphology and surface acidity properties of
the catalysts were characterized by XRD, SEM, N, isothermal adsorption/desorption and Py—IR. The experimental
results showed that when the active sites of In,0, metal oxide and the sheet HZSM-5 zeolite were too close to each
other, the acidity of HZSM~-5 zeolite was poisoned due to the migration of In species from In,0, metal oxide into the
zeolite, resulting in the inefficient conversion of the reaction intermediate (methanol) to aromatics. Therefore, the
conversion of CO, and selectivity of aromatic were reduced.

Key words: In,0,; sheet HZSM-5 zeolites; tandem catalyst; CO, hydrogenation to aromatics
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Application and research progress of life cycle assessment in coking industry

SHI Fan, LI Jingying ,ZHANG Suisui, QU Peixi,
TANG Tuantuan, XU Long, MA Xiaoxun

(School of Chemical Engineering, Northwest University; International Scientific and Technological
Cooperation Base of the Ministry of Science and Technology (MOST) for Clean Utilization of
Hydrocarbon Resources, Xi’an 710069, China)

Abstract: Coking industry, as a traditional coal chemical industry in China, is still faced with problems such as
high energy consumption, pollutants and overcapacity. Life cycle assessment (LCA) is a systematic environmental
impact assessment method and management tool for assessing the environmental impact of products and processes
over the entire product life cycle, which has been widely used in various fields by providing a systematic theoretical
guidance and decision—making for the green and sustainable development of coking industry. The theory and
framework of LCA are introduced and the articles in coking industry are analyzed. The application and research
advancement of LCA in the coking industry such as coking production, downstream utilization and coking
wastewater are reviewed in this study. The primary issues of LCA in coking industry are discussed from four dimen-
sions (i.e., goal and scope definition, inventory data acquisition, impact assessment method, impact categories,
and interpretation) , including: the assumptions on system boundaries and details are not clearly defined; the al-
location method remains unclear; data sources and quality are inconsistent; LCIA methods are not uniform; local
LCI database is lacking, and the findings are not clearly interpreted. Finally, in order to solve the urgent problems
of LCA in coking indusiry, some suggestions are proposed such as clarifying system boundaries, establishing a

comprehensive local inventory database, selecting the correct allocation method, and diversifying evaluation indexes.

Key words: coking industry; life cycle assessment; greenhouse gas; energy consumption; sustainability
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