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Progress Report of Tectono—thermal Evolution and Alternation and
Preservation of Shale Gas

Yin Hongwei' Qiu Nansheng® Liu Shaowen' Wang Qin' Liu Dayong’
" (1.Nanjing University;2,China University of Petroleum, Beijing;3.Guangzhou Institute of Geochemistry, Chinese Academy of Sciences)

Abstract; For the first two years, our research focused on the Tectono—thermal evolution and shale gas formation geological background of
typical basins in southern China. And we have started to investigate the influences of structural alternation on the shale reservoir and
shale gas occurrence. 10 faculties and 12 graduate students worked in this project. More than 2000 papers of geological background have
been collected. 653 samples from 128 observation sites were collected during the past 7 field works. And we have mapped 10 geological
cross sections and accomplished more than 700 experimental tests, The major progresses so far include; 1)Based on the analysis of field
observation,drilling data and geophysical data,we interpreted the structural deformation characteristics and basin evolution of Lower
Yangtze region and its influence on the distribution and preservation potential of the key shale layers. We suggest that the detachment—
fold belt of Jiangyin—Wuxi is relative structural stable belt in the Lower Yangize region; 2)Based on the field observation, sample
collection and SEM analysis, and DEM modeling of compressional structural deformation, we investigated the influence of structural
alternation on the reservoir properties of the Lower Yangtze shale, and concluded that strong compression and shear deformation do
great damage to the pore structure of the shale, but the damage resulted from faulting is limited to the zone close to the fault, the
broad synclines within the fold—and—thrust belts still have good shale gas preservation potential; 3)Based on Ro and low temperature
thermochronology data, we divided the thermal history of Sichuan basin into two stages, the heat flux increasing and decreasing stages
before and after later permian respectively. Emeishan mantle plume in the later permian and the tectono—thermal evolution of foreland
basin since mid—Ilater triassic are the controlling factors for the thermal evolution of the Sichuan basi'n.
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Basic Research; on Liquid Alkanes From Sugar Derivatives by Aqueous Phase Catalysis
Ma Longlong Liu Qiying

(Guangzhou Institute of Energy Conversion,KChinese Academy of Sciences)
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Abstract: Aiming to the third key scientific issue “transformation route and mochanism for advanced liquid fuel production from

decomposed producis by aqueous phase catalysis” of the project, we used sugar derivatives as the feedstock to synthesize liquid C5/
C6 and C8—Cl15 alkanes with the emphasis on the reaction mechanism and goal products controlling methods, and relative ecatalysts
designation. For biomass derived HMF platform, we developed the highly efficient analogue micro—emulsion reaction system and NaHSO4—
ZnS04 combined catalyst, which obtained the HMF yield of 57%. For one—step conversion of cellulose to sorbitol, we fabricated highly
active MOFs encapsulated heteropolyacid and Ru nanoparticle as the catalyst and the 58% of sorbitol yield could be observed by mediating
the acid—metal balance in the catalyst. We synthesized the efficient Ni based bi—functional catalysts for sorbtiol/xylitol conversion to C5/
C6 alkanes. By choosing metal, support and their assembly together with the investigation on the hydrodeoxygenation (HDO) mechanism,
more than 90% of C5/C6 alkanes yield could be obtained. For jei fuel with the carbon chain length of C8—C15 alkanes, we designed
MgO/NaY for C—C bond coupling in furfural and acetone. The synergistic effect of MgO and NaY activaied the a—H in acetone and
carbonyl group in furfural, which accelerates the condensation rate and obtains the C8—C15 condensation products yield of more than
98%. To achieve production of C8—Cl5 alkanes, we used Pt/Si02—ZrO2 for HDO of C8—CI15 condensation products. Duc to the weak
acidity of the catalyst and high C—O bond cracking property of Pt, the catalyst posscssed 70% of goal preducts yicld and showed the
excellent catalytic stability of more than 120 h. For phenol derivatives conversion te liguid alkane fuel, wc fabricated Ru supported
on jonic liquid confained copolymer as the catalyst. By using the cooperative cffect between the Ru catalyzed C=C bond saturation
and acid catalyzed C—O bond cracking. For selective hydrogenation of phenol to cyclopentanone, we synthesized Pd supported carbon
nanotube modified with polyaniline. Due to the selective adsorption phenol on polyaniline and hydrogenation en Pd, more than 99% of
cyclopentanone could be obtained. Based on the mentioned investigation, we built up a pilot scaled facility of 150t/a for bio—gasoline
production for the first time in China, which demonstrated a platform for practical production of bio—fuel on a large scale.
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Hydrogen Production by Hydrothermal Gasification of Biomass.
Catalysts and Thermodynamic Analysis

Huang Jianbing  Zhu Chao
(Xi'an Jiaotong University)

Abstract; Highly efficient hydrogen production from bi can be realized by using catalysts in the reaction process under more mild
hydrothermal conditions. Among various catalysts, Ni based catalysts are considered as the most promising catalyst for hydrogen production
due to its low cost and good catalytic activity, In order to solve the problem of catalyst deactivation caused by carbon deposion at the
acid site of Ni/Al,0,,the additives were studied to modif.y the Ni based catalysts loaded on ALO, in our research group. Cu, Co, Ce
and Mg were chosed as additive and bimetal Ni—M or complex oxide catalysts were prepared by co—impregnation, impregnation by slep,

and co—precipitation, etc. The results show that the introduction of metal Ce can effectively improve the catalylic activity of hydrogen
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