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Design and assessment of plant-derived production system based on transboundary
analysis and modeling between agriculture and engineering

Kikuchi, Yasunori

2,500,000

We propose a design method of sugarcane-derived combined sugar-ethanol production
based on transboundary viewpoints between agriculture and engineering. New cultivar breeding and
technology development are taken into account for increasing productivity per unit area and amount of
sugarcane. By applying the obtained knowledge of biomass-derived production as process model, we
demonstrated that the combination of newly bred cultivars and sugar-ethanol production technologies
enables to increase both sugar and ethanol per unit area of land, in other words, the competition of food
and chemicals can be avoided. A simulation-based scenario analysis is conducted for designing production
system involving farm land, sugar mill, ethanol factory and other related stakeholders.



1)

2)

3)

4-6)

7) 8)

BERMOHDRE
X E A& DA DEEE

X&FOeR AR
TR MAGE

Oz my-2RE
HEELI-BEFRE
FT—EN—ZDHE

1A TRERTOUR AT
B Jatx
B | t

BRRETOLRSATHIN

O -IT%£70+2
=BT B 5%
HAHahEr

BREAFEDBE

(Rt sE R Hi-Y DBEARFHIR
D HHER

X 2T LOEHEDOT+5 715l

O# & MEET EDHE \ 4

€Y

2)



@

®

DCS

2016 3

12



18
1
110 J S &
= *
g
200 mmmmmm
&
3
2 10 e | .
= W B ||
w0 - o R
-
III [ -
e —_—_,_—Y———N
,—mm e B
/0.2 /0.5 18 /0.2 18 /05
n [ ] (
| | n n n
*
)

' - R
AL oS

<

&
m:atan
*ﬂﬁh "l..

] i 4

®

1) BFT Rudorff et al. Remote Sensing, 2
20, (2010)

2) S Ohara et al, Biomass Bioenerg, 42,
78-85

3) Y Kikuchi, etal., Comput-aid Chem Eng,
30, 182-186 (2012)

4) J Sanchez, CA Cardona, Biores



5)
6)
7
8)

Tech, 99, 5270-5295 (2008)

IC Macedo et al.Biomass Bioenerg, 32,
582-595, (2008)

ETH Vink et al. Polym Degrad Stab,
80(3), 403-419, (2003)

J Fargione et al. Science, 319(5867),
1235-1238, (2008)

K Matsubae et al, Chemosphere, 84(6),
767-772, (2011)

12

PETROTECH, 39(6) (2016)in press

Thuy Nguyen T. H., Yasunori Kikuchi,
Masaru Noda, and Masahiko Hirao,
Impact of local conditions on
bio-based chemical process design:
selection of input feedstock and
production scale and scenario,
Environmental Progress & Sustainable
Energy, 35(1) 174-182 (2016)
DOI: 10.1002/ep.12188

Yasunori Kikuchi, Yuichiro Kanematsu,
Ryuichi  Sato, Takao Nakagaki,
Distributed cogeneration of power and
heat within an energy management
strategy for mitigating fossil fuel
consumption, Journal of Industrial
Ecology, 20(2) 289-303 (2016)
DOI: 10.1111/jiec.12374

Yasunori Kikuchi, Yuichiro Kanematsu,
Masamichi Ugo, Yosuke Hamada, Tatsuya
Okubo, Industrial Symbiosis Centered
on a Regional Cogeneration Power Plant
Utilizing Available Local Resources:
A Case Study of Tanegashima, Journal
of Industrial Ecology, 20(2) 276-288
(2016)

DOI: 10.1111/jiec.12347

s , (2015)
https://ww._alic.go.jp/joho-s/joho0
7_001109.html

, 30(2), 157-162 (2015)

Thuy T. H. Nguyen, Yasunori Kikuchi,
Masaru Noda, and Masahiko Hirao, A new
approach for design and assessment of
bio-based chemical processes toward
sustainability, Industrial &
Engineering  Chemistry  Research,
54(20), 5494-5504, (2015)

DOI: 10.1021/1e503846

40(3)
211-223, (2014)
DOI: 10.1252/kakoronbunshu.40.211

63
2016 3
PJ
2015 8
(JWEIN2015)
2015 8
Yasunori Kikuchi, Kotaro Ouchida,

Yasuhiro Fukushima, Satoshi Ohara,
Akira Sugimoto and Masahiko Hirao,
Modeling and Analysis of Combined

Sugar and Ethanol Production
Considering Agricultural and
Industrial  Process Alternatives,
AIChE 2013 Annual Meeting, San

Francisco, USA Nov/2013

, 2013

Yasunori Kikuchi, Seiichiro Kimura,
Michihisa Koyama, Present status of
Japan®s energy, 1in "Future Energy
Systems Based on Feasible Technologies
Beyond 2030 edited by Yukitaka Kato,
Michihisa Koyama, Yasuhiro Fukushima,
Takao Nakagaki, Springer: Tokyo,
ISBN13: 9784431559498 in press




Kazutake Oosawa, Yuichiro Kanematsu,
Yasunori_ Kikuchi, Forestry and Wood
Industry, in "Future Energy Systems
Based on Feasible Technologies Beyond
2030" edited by Yukitaka Kato,
Michihisa Koyama, Yasuhiro Fukushima,
Takao Nakagaki, Springer: Tokyo,
ISBN13: 9784431559498 in press

Yuichiro Kanematsu, Kazutake Oosawa,
Yasunori_ Kikuchi, Forestry and Wood
Industry, in "Future Energy Systems
Based on Feasible Technologies Beyond
2030" edited by VYukitaka Kato,
Michihisa Koyama, Yasuhiro Fukushima,
Takao Nakagaki, Springer: Tokyo,
ISBN13: 9784431559498 in press

Yasunori_ Kikuchi, “ Chapter 24 Life
cycle assessment” inKozai, T., G. Niu
and M. Takagaki, Plant Factory: An
Indoor Vertical Farming System for
Efficient Quality Food Production,
Elsevier 2015. 321-328.

2014 3

2016 3

2016 2

2015 3

o

@

®

2015 2

, 2014 12

,2013 6 ,

Yasunori KIKUCHI

70545649



