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Catalytic oligomerization of isobutyl alcohol to jet fuels over dealuminated zeolite Beta

Recently, the production of jet-range hydrocarbons
utilizing biological isobutyl alcohol is a new carbon
neutral promising process route.

Here, various de-aluminum methods to modify
zeolite Beta catalyst in carbon neutral jet fuels
production from isobutyl alcohol are investigated in
detail. Critical properties of the zeolite catalyst such
as acidic site, pore structure, and pore size which can
control reactive activity are well designed. Removal
of extra-framework aluminum or part of framework
aluminum, by hydrochloric acid dealumination, is able

to improve the diffusion property of the products in the

channel of zeolite Beta, increasing the ratio of

(University of Toyama*) OXiaoyu Guo *, Yingluo He *

Guohui Yang *, Noritatsu Tsubaki *

Lewis/Bronsted acidic site. Consequently, isobutyl
alcohol can be quantitatively oligomerized over
dealuminated zeolite Beta with the selectivity of iso-
paraffin-dominated Cg-1s exceeding 50 %, at a
conversion of 98 %. Moreover, the deactivated catalyst
can be easily regenerated by calcination it in flowing
air. High conversion, high jet fuels selectivity, and
facile regeneration make it an attractive potential
catalyst for isobutyl alcohol oligomerization to jet fuel
reaction.

This work is sponsored by JPNP20005 project, of
New Energy and Industrial Technology Development
Organization (NEDO), Japan
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Chemical Recycling of Aliphatic Polyesters by Transesterification Using

Homogeneous Lewis Acid Catalysts
(#SZKPEEE) OYoushu Jiang, Yohei Ogiwara, Kotohiro Nomura

Catalytic transesterification has gained much
attention as one of the efficient chemical recycling
methods of polyesters. We reported that homogeneous
titanium complexes, CpTiClz and Cp*TiCls;, showed
high catalytic activity toward transesterification.! We
herein explored the further screening of Lewis acid
catalysts for the depolymerization of poly(ethylene
adipate) (PEA) with alcohols, cyclohexanemethanol
(CM) or ethanol (EtOH). It was revealed that several
Lewis acids, Sc(OTf)3 and In(OTf); as well as CpTiCls,
gave the corresponding depolymerization products,
diester 1 and ethylene glycol exclusively, in high yields.

Details will be introduced in the symposium.

Table 1. Transesterification of PEA with alcohols.?

o] o]
o catalyst RO oH
o/\/ —»ROH MOR + HO/\/
0] (0]
PEA n 1 EG

temp time conv. GC
(°C) (h) (%)  yield/ %
1 CpTiCls  CM 150 6 >99 80
2 Sc(OTf)3 EtOH 150 6 >99 79
3 In(OTf)s CM 150 6 >99 80

run  catalyst ROH

aConditions: PEA 4.0 mmol (monomer unit), cat. 1.0
mol%, CM or EtOH 32.4 mmol.

1) Nomura, K.; Aoki, T.; Ohki, Y.; Kikkawa, S.;
Yamazoe, S. ACS Sustainable Chem. Eng. ASAP (DOI:
10.1021/acssuschemeng.2c04877)
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References

1) H. Harakawa, M. Okabe, K. Nomura., Polym.Chem. 2020,
11, 5590.

2) K. Nomura, W. Wang, M. Fujiki, J. Liu., Chem. Commun.
2006, 2659.
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Tablel. Copolymerization of ethylene with camphene.2

run Ti cat activity? M M/ T

(umol) <104 Me  /°C
1 12.0) 744 105 197 121
2 2 (0.5) 1680 27.7 3.00 116

3 CGC (5.0) 73.7 184 156 125

2Conditions: catalyst solution and toluene total 10 mL, camphene initial
conc. of 6.0 mmol/mL, ethylene 2 atm, MAO 3.0 mmol, 50 °C. 10 min.
PActivity in kg-polymer/mol-Ti-h. °GPC data in o-dichlorobenzene vs PS
standards. “By DSC thermogram.

1) Y. Nakayama, Y. Sogo, Z. Cai, T. Shiono, J. Polym.
Sci., Part A: Polym. Chem., 2013, 51, 1223—-1229.

2) K. Kawamura, K. Nomura, Macromolecules 2021, 54,
4693—-4703.
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