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Catalysis Club of Philadelphia

Thursday, October 27", 2016
DoubleTree Hotel
4727 Concord Pike Wilmington, DE 19803

Development of heterogeneous catalysts for the production of
biomass-derived chemicals by selective C-O hydrogenolysis
and deoxydehydration

Professor Keiichi Tomishige
School of Engineering, Tohoku University, 6-6-07 Aoba, Aramaki, Aoba-ku,
Sendai, Miyagi 980-8579, Japan;
Fax: +81-22-795-7214, tomi@erec.che.tohoku.ac.jp

Social Hour: 5:30 PM
Dinner: 6:30 PM
Meeting: 7:30 PM

Members: $35.00
Walk Ins & Non-members: $40.00
Students & Retired Members: $20.00

Menu*

Grilled Vegetable Ravioli - grilled
vegetables blended with ricotta, mozzarella,
parmesan, fontina and pecorino romano
cheeses, wrapped in basil pasta

Pesto Roasted Chicken Breast — sun-
dried tomato risotto and sautéed brocollini

Sesame Crusted Salmon — cauliflower and
potato wasabi puree, steamed edamame,
and a teriyaki drizzle

*All dinners served with a classic Caesar
salad, rolls and butter, chef’s choice of
desserts, coffee, tea, iced tea, decaf, and
water.

Meal reservations — Please register
online by Friday, Oct. 21* at
http://catalysisclubphilly.org/

program/ meeting-registration/ or

notify your company representative
or our Arrangements Chair Tzia
Ming (tonn@seas.upenn.edu)

Membership - Dues for the 2016-17
season will be $25.00 ($5.00 for the
local chapter and $20.00 for the
national club). Dues for students,
post-docs and retirees will be
$10.00 ($5.00 for local club and
$5.00 for national club).
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Development of heterogeneous catalysts for the production of biomass-derived
chemicals by selective C-O hydrogenolysis and deoxydehydration

Professor Keiichi Tomishigé

o

School of Engineering, Tohoku University, 6-6-07 Aoba, Aramaki, Aoba-ku, Sendai, Miyagi 980-8579,
Japan; Fax: +81-22-795-7214, tomi@erec.che.tohoku.ac.jp

Abstract

Chemical composition of the feedstock from
biomass and biomass-based building blocks has much
higher oxygen contents than that from crude oil. It has
been known that the target products such as monomers
for the polymer synthesis have comparatively lower
oxygen content, and the methodology for the decrease
of the oxygen content is more and more important. One
of effective methods is the utilization of the
hydrogenolysis of C-O bonds in the substrates. For
example, C3-C6 sugar alcohols (glycerol, erythritol,
xylitol, and sorbitol) are also regarded as promising
building blocks in the biomass refinery. If the selective
hydrogenolysis of the target C-O bond among various
kinds of the C-O bonds is possible, valuable chemicals
such as diols, mono-ols, alkanes can be produced from
biomass in high yield. ReO,-modified Ir metal catalyst
(Ir-ReOy) is reported to be effective to the selective
hydrogenolysis of polyols and cyclic ethers in water
solvent. Ir-ReO,/SiO, catalyzes the hydrogenolysis of
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glycerol to 1,3-propanediol. The hydrogenolysis of erythritol over the catalyst produces 1,4- and 1,3-
butanediols. The selective hydrogenolysis of tetrahydrofurfuryl alcohol to 1,5-pentanediol also
proceeds using Ir-ReO,/SiO,. In addition, the combination of Ir-ReO,/SiO, with H-ZSM-5 gives n-
alkanes and hexanols from cellulose, sugars, and sugar alcohols in high yield with the total C-O
hydrogenolysis and without C-C bond dissociation and skeletal isomerization. Another interesting

catalyst is ReO4-Pd/CeO,.

The catalyst showed excellent performance for simultaneous
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hydrodeoxygenation of vicinal OH groups in various substrates. High yield (>99%), turnover
frequency, and turnover number were obtained in the reaction of 1,4-anhydroerythritol to
tetrahydrofuran. This catalyst is also applicable to the conversion of sugar alcohols mono-alcohols
and diols are obtained in high yields from substrates with even and odd numbers of OH groups,
respectively. In addition, ReO,-Au/CeO, catalyzed the conversion of glycerol and erythritol to allyl
alcohol and 1,3-butadiene in high yield (91% and 81%), respectively.

Speaker Bio

Keiichi Tomishige received his B.S., M.S. and Ph.D. from Graduate School of Science,
Department of Chemistry, The University of Tokyo with Prof. Y. Iwasawa. During his Ph.D. course
in 1994, he moved to Graduate School of Engineering, The University of Tokyo as a research
associate and worked with Prof. K. Fujimoto. In 1998, he became a lecturer, and then he moved to
Institute of Materials Science, University of Tsukuba as a lecturer in 2001. Since 2004 he has been
an associate professor, Graduate School of Pure and Applied Sciences, University of Tsukuba. Since
2010, he is a professor, School of Engineering, Tohoku University.

His research interests are the development of heterogeneous catalysts for

1) production of biomass-derived chemicals

2) direct synthesis of organic carbonates from CO, and alcohols

3) steam reforming of biomass tar,

4) syngas production by natural gas reforming
He is Associate Editor of Fuel Processing Technology (2014/2-), Editorial board of Applied Catalysis

A:General (2009/4-), Editorial advisory board of ACS Catalysis (2013/11-), International Advisory
Board of ChemSusChem (2015/1-) and Advisory Board of Green Chemistry(2016/8-).
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