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Seaw?geﬁ desalination with photothermal conversion membranes using the energy of
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The production of freshwater by the desalination of seawater is performed
with photothermal conversion membranes that efficiently convert solar energy to heat and hydrophobic
membranes using the energy of sunlight. Three-ply membrane system made of photothermal conversion,

hydrophobic and hydrophilic membrane was fabricated for the mass production of freshwater ,where
seawater was automatically supplied using hydrophilic membranes. Multi-stage three-ply membrane
apparatus was intended to the recycle use of the latent heat obtained by the condensation of water
vapor, which improves the utilization efficiency of solar energy. Using this multi-stage apparatus,

large volume of freshwater was obtained from seawater with the efficiency of solar energy more than
100%.
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Run (L/m*/h)
1 2 3 (D)
1 1 PMMA 0.81 - - 0.81 35
2 2 PMMA 0.63 0.76 - 1.38 59
3 3 PMMA 0.65 0.71 0.71 2.07 89
4 3 Al 0.64 0.45 0.27 1.36 58
5 3 Cu 0.67 0.30 0.17 1.14 49
6 3 PVC 0.65 0.69 0.67 2.02 86
7 3 [1] PMMA 0.43 0.62 0.36 1.41 60
1000 W/m? 1 40x 40 mm [1] (Marine art SF-1)
8
——

(\’I\E\G —0—
=

4,

2,

0d T T T

0 1 2 3 4
(h)
NMR
NMR
PTFE
Attenuated Total Reflection ATR
PTFE
PTFE 60 1030 cm™

PTFE



10 9 4 0

Fujiwara Masahiro Kikuchi Masaki Tomita Kisho 190
Freshwater production by solar desalination of seawater using two-ply dye modified membrane 2020
system
DESALINATION AND WATER TREATMENT 11
DOl
10.5004/dwt.2020.25624
26
2020
2 8
DOl
Besteiro Lucas V. Cortes Emiliano Ishii Satoshi Narang Prineha Oulton Rupert F. 129
Hot electron physics and applications 2021

Journal of Applied Physics

150401 150401

DOl
10.1063/5.0050796

Fujiwara Masahiro Tomita Kisho Kikuchi Masaki 92
Seawater Desalination with Light Energy Incorporating Artificial Transpiration Stream Using Gas 2019
Injection Tube

Bulletin of the Chemical Society of Japan 1024 1031

DOl
10.1246/bcsj - 20180395




Fujiwara Masahiro 73

Water managements with membrane permeation using light energy 2019

Bulletin of the Society of Sea Water Science, Japan 328 338
DOl

Stanciu Stefan G. Tranca Denis E. Pastorino Laura Boi Stefania Song Young Min Yoo Young 3

Jin Ishii Satoshi Hristu Radu Yang Fang Bussetti Gianlorenzo Stanciu George A.

Characterization of Nanomaterials by Locally Determining Their Complex Permittivity with 2020

Scattering-Type Scanning Near-Field Optical Microscopy

ACS Applied Nano Materials 1250 1262
DOl

10.1021/acsanm.9b02019

Fujiwara Masahiro Takahashi Kouki Takagi Kaito 508

Improvement of condensation step of water vapor in solar desalination of seawater and the 2021

development of three-ply membrane system

Desalination

115051 115051

DOl
10.1016/j .desal .2021.115051

Ishii Satoshi Kaur Manpreet Nagao Tadaaki 59
Solar Water Distillation Using Titanium Nitride Nanostructures 2022
Journal of the Society of Powder Technology, Japan 79 82

DOl
10.4164/sptj.59.79




Ishii Satoshi Higashino Makoto Goya Shinya Shkondin Evgeniy Tanaka Katsuhisa Nagao
Tadaaki Takayama Osamu Murai Shunsuke

10

Extreme thermal anisotropy in high-aspect-ratio titanium nitride nanostructures for efficient 2021

photothermal heating

Nanophotonics 1487 1494
DOl

10.1515/nanoph-2020-0569

Besteiro Lucas V. Cortes Emiliano Ishii Satoshi Narang Prineha Oulton Rupert F. 129

Hot electron physics and applications 2021

Journal of Applied Physics

150401 150401

DOl
10.1063/5.0050796

17 3 8

2020 71

2020

Fujiwara Masahiro, Kikuchi Masaki, Tomita Kisho

Freshwater production by solar desalination of seawater using membrane permeation

12th International Congress on Membranes and Membrane Processes

2020




Ishii Satoshi Shinde Satish Kaur Manpreet Yu Min-Wen Nagao Tadaaki

Transition metal nitrides and transition metal carbides for photoelectric and photothermal conversions

METANANO 2020

2020

2020

2019 70

2019

2019




Fujiwara Masahiro Kikuchi Masaki Kisho Tomita

Solar Desalination with Membranes

15th IUPAC International Conference on Novel Materials and their Synthesis (NMS-XV)

2019

Kaur Manpreet Ishii Satoshi, Shinde Satish L. Nagao Tadaaki

Efficient Water Desalination by using Photoexcited TiN Nanoheaters in Nanoporous Anodized Aluminum Oxide

2019

2019

Kaur Manpreet Ishii Satoshi, Shinde Satish L. Nagao Tadaaki

Highly Efficient Water Desalination Based on Photoexcited TiN Nanoheaters

ICSFS19-The 19th International Conference on Solid Films and Surfaces

2019

Kaur Manpreet Ishii Satoshi, Shinde Satish L. Nagao Tadaaki

Photoexcited TiN Nanoheaters in Nanoporous Anodized Aluminum Oxide for High-Efficiency Water Desalination

2019

2019




Solar seawater desalination using two-ply membrane

Pacifichem 2021

2021

Energy-efficient compact multi-stage solar desalination by automatic seawater feeding

5th International Conference on Desalination using Membrane Technology

2021

70

2021

Satoshi Ishii, Kaur Manpreet, Shunsuke Murai, Shinya Goya, Makoto Higashino, Katsuhisa Tanaka, Zhi-Ying Yang, Kuo-Ping Chen,
Tadaaki Nagao

Titanium nitride for light-to-heat and heat-to-light conversions

META 2021

2021




Satoshi Ishii, Nicholaus Tanjaya, Makoto Higashino, Shinya Goya, Evgeniy Shkondin, Katsuhisa Tanaka, Tadaaki Nagao, Osamu
Takayama, Shunsuke Murai

High aspect ratio structures for extreme anisotropy in effective thermal conductivities

METANANO 2021

2021

82

2021

Photothermal Heating and Heat Transfer Analysis of Titanium Nitride Nanostructures

18
2022
0
i3
2019 6 6

2) Distinguished Award 2019 for Novel Mater. Synth. ; IUPAC & NMS
"Porous materials to environ. technol. using light", 2019 9 10
3

2021 4 17




(Ishii Satoshi)

(80704725) (82108)

2020
(Kanakubo Mitsuhiro)
(70286764) (82626)




