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Construction in Nano World: Flexible Molecules and Self-Assembly
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> Research field : Organic Chemistry, Supramolecular Chemistry

> Research theme : Development of Novel Structural Organic
Chemistry Based on Flexible Molecular Ropes

> Laboratory HP:
https://www.eng.hokudai.ac.jp/labo/lor/HP/index.html
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Figure 1 : Structure of an icosahedral capsid consisting of 60
proteins (S. Sarker et al. Nat. Commun. 7, 13014 (2016))
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Figure 2 : A textile-like structure formed through self-assembly of
molecular ropes and Zn ions.
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Energy saving and virus infection control in buildings
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Professor
Laboratory of Environmental Space Design
Division of Architecture
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> Research field : Architectural Engineering and Public Health

> Research theme : Building design for health and environment
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Figure 1 : Nonconformity rate of air environment in buildings.
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Figure 2 : Heat recovery ventilation system and indoor climate in a
Finish facility for the elderly.
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Measures to reduce the risk of infection by waterborne enteric viruses in water supply
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> High school : National Institute of Technology, Fukui College
> Research field: Water Environmental Engineering, Water

Treatment Engineering
> Research theme: Evaluation of the efficacy of drinking water treatment
rocesses to remove/inactivate waterborne enteric viruses,
evelopment of novel drinking water treatment technologies for
effective reduction of viruses
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Figure 1 : Evaluation of the virus removal/inactivation efficiency in an
actual drinking water treatment plant.
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Figure 2 : Transmission electron
microscope image of norovirus
virus-like particles.
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Wastewater-based epidemiology of novel coronavirus
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Figure 1 : Usefulness of wastewater-based
epidemiology for understanding COVID-19

disease prevalence and research needs.
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Assistant Professor
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> Research field: Environmental Virology

> Research theme: Detection and molecular epidemiological analysis
of pathogenic viruses in aquatic environments
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Dr. Feng Guo et al. won the award at photo
contest of Combustion Society of Japan

Dr. F. Guo, Mr. Y. Ozaki, Prof. N. Hashimoto and Prof. O. Fujita
from Laboratory of Space Utilization won the award at the photo
contest “Beautiful Flames” from Combustion Society of Japan.
The photograph shows 24 sequence images of a wick flame with
1 second interval following clockwise arrangement. The flame
was generated by a wick burner under constant external flow of
10 cm/s. The fuel was dimethyl carbonate (DMC) with addition of
1 mole/L lithium tetrafluoroborate (LiBF4), a simplified fomulation
of electrolyte used in lithium-ion battery. The cotton wick used
was 7 mm in exposed length and 5 mm in diameter. The liquid
level of the fuel was fixed during combustion to ensure the wick
saturation. The oxygen concentration of the external flow is 21
vol% in 02/N2 mixed gas. Initially, a red flame was generated
after ignition (0’0 clock direction); then the flame grew slightly
with the color change; after 23s the flame became green. The red
light was referred to the emission of lithium, and green light was
referred to the emission of boron. As the combustion proceeded,
the lithium radicals were captured to form the solid combustion

products (LiF), which led to the flame discoloring. By arranging

the transition process, a discoloring sunflower is presented.

The detailed information about this flame is available in the
following paper.

Feng Guo, Yu Ozaki, Katsunori Nishimura, Nozomu Hashimoto,
Osamu Fujita, Combustion and Flame 213 (2020) 314-321,
DOI: https://doi.org/10.1016/j.combustflame.2019.12.001

(Feng Guo, Laboratory of Space Utilization)
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