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From Material Evaluation (Specific Surface Area and Pore Size Distribution) 
to Gas and Vapor Separation Performance Evaluation!

●Measurement range: Specific surface area = 0.01 m2/g or more (N2), 0.0005 m2/g or more (Kr)
　Pore size distribution = 0.35 to 500 nm (diameter)
●Achieves even higher throughput evaluations with simultaneous measurement of 
　three specimens at extremely low pressure and a maximum of four specimens.
●Significantly reduced measurement time (valve-activated control and GDO).
●Enables high-precision measurement with low sample volume by way of
　our Advanced Free Space Measurement method (AFSM™).
●Fully automatic measurement (optional) is possible from pretreatment to adsorption
　isotherm measurement.

High Accuracy Gas / Vapor Adsorption Amount Measurement Instrument

BELSORP®-maxⅡ

●The functions of BELSORP-maxⅡ enable evaluation of gas and vapor (water vapors and VOC) adsorption up to an adsorption 
　temperature of 70°C (depending on the adsorbate).
●Dedicated analysis software BELMaster Ver. 7 enables the evaluation of not only BET and pore size distribution but also adsorption rates.
Applications: Cement, concrete, building materials, desiccant air-conditioning, low-temperature exhaust heat utilization, batteries

BELSORP®-maxⅡ-HV
Specifications of High Temperature Vapor Adsorption Amount Measurement

●The functions of BELSORP-maxⅡ enable the adsorption measurement of high pressure gas (up to a maximum of 1 MPa) up to an 
　adsorption temperature of 70°C.
●Dedicated analysis software BELMaster Ver. 7 enables the evaluation of not only BET and pore size distribution but also adsorption rates.
Applications: CO2 reduction, energy storage (CH4, MCH, H2), and air separation, etc.

BELSORP®-maxⅡ-HP
Specifications of High Pressure Gas Adsorption Amount Measurement

With BELSORP-maxⅡ, it is possible to evaluate the specific surface area and pore size distribution of various functional 
materials, as well as the adsorption amount and adsorption rate of various gases and vapors. A new lineup of 
high-temperature vapor adsorption measurement and high-pressure gas adsorption measurement specifications 
have now been added to BELSORP-maxⅡ, enabling not only material characterization but also gas and vapor 
adsorption measurements at high temperatures and high pressures.

Pressure
gauge

Measurement 
range

1MPa

133kPa

1.33kPa

13.3Pa

Air thermostatic chamber

N2@77K

High pressure Adsorption

H2O

ー

6 units

4 units max

3 units max

50℃

P/P0=1E-8～0.997

ー

P/P0=0.95@40℃

BELSORP-maxⅡ
1 unit

5 units

3 units

2 units

50℃

P/P0=1E-8～0.997

～950kPa

P/P0=0.95@40℃

ー

6 units

4 units

ー

80℃

P/P0=1E-6～0.997

ー

P/P0=0.95@70℃

BELSORP-maxⅡ-HV BELSORP-maxⅡ-HP
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Inorganic Chemistry Frontiers 
The international, high quality journal for interdisciplinary 
research between inorganic chemistry and related 
subjects

Editor-in-chief
Song Gao Peking University , China

rsc.li/frontiers-inorganic

 @InorgChemFront

Dalton Transactions 
The international journal for high quality, original 
research in inorganic and organometallic chemistry

Submit your work today 
pubs.rsc.org

rsc.li/dalton
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A01: Molecular asymmetry
Leader: Mitsuhiko Shionoya (U-Tokyo)
Creation of higher-order molecular 
functions based on quantitative design 
of asymmetric coordination sphere

A02: Assembly asymmetry

A03: Spatial asymmetry A04: Electron system asymmetry

Leader: Nobuo Kimizuka (Kyushu Univ.)
Creation of asymmetric high-order 
structures based on self-assembly and 
their functions 

Leader: Takashi Uemura (U-Tokyo)
Creation of asymmetric functional 
nanospaces exhibiting high selectivity, 
anisotropy, and directivity

Leader: Toshiharu Teranishi (Kyoto Univ.)
Creation of chiral material conversion field 
and chiral electronic properties based on 
the asymmetrically assembled structures

International Advisory Board

“Coordination Asymmetry”

Website: http://asymmetallic.jp/

Design of Asymmetric Coordination Sphere and 
Anisotropic Assembly for the Creation of Functional Molecules

   One of the ultimate goals of chemistry is to control the absolute and relative configurations of elements and design the bonds 
between the elements freely. Controlling the absolute configuration and asymmetry of the metallic center is a key to open up 
science for new materials of metallic elements that account for approximately 80% of the periodic table. This area intends to 
create a new scientific principle “Coordination Asymmetry” by the development of methodologies to build asymmetry and chirality 
of structural and electronic states with metal complexes and coordination space obtained from assembled complexes and its 
nano-micro level assembly based on the molecular level control of the coordination sphere of metal complexes.

5354 | Chem. Commun., 2016, 52, 5354--5370 This journal is©The Royal Society of Chemistry 2016

Cite this:Chem. Commun., 2016,
52, 5354

Recent emergence of photon upconversion based
on triplet energy migration in molecular
assemblies

Nobuhiro Yanai*ab and Nobuo Kimizuka*a

An emerging field of triplet energy migration-based photon upconversion (TEM-UC) is reviewed. Highly

efficient photon upconversion has been realized in a wide range of chromophore assemblies, such as

non-solvent liquids, ionic liquids, amorphous solids, gels, supramolecular assemblies, molecular crystals,

and metal–organic frameworks (MOFs). The control over their assembly structures allows for unexpected

air-stability and maximum upconversion quantum yield at weak solar irradiance that has never been achieved

by the conventional molecular diffusion-based mechanism. The introduction of the ‘‘self-assembly’’ concept

offers a new perspective in photon upconversion research and triplet exciton science, which show promise

for numerous applications ranging from solar energy conversion to chemical biology.

Introduction
Photon upconversion (UC) is a process that converts lower
energy (longer wavelength) photons to higher energy (shorter
wavelength) photons. It is technologically important for a variety

of applications ranging from energy to biology. This Feature
Article sheds light on a recently emerged promising strategy,
triplet energy migration-based photon upconversion (TEM-UC).
We start with the brief statements of potential applications,
then describe the basic idea and proof-of-concept examples of
TEM-UC, and finally conclude with state-of-the-art materials
designs and future directions.

The efficiency of renewable energy production using solar
energy can be enhanced by implementing the UC process. Solar
cells suffer from the spectral mismatches between the solar emis-
sion and the bandgaps, and overcoming the Shockley–Queisser

a Department of Chemistry and Biochemistry, Graduate School of Engineering,
Center for Molecular Systems (CMS), Kyushu University, 744 Moto-oka, Nishi-ku,
Fukuoka 819-0395, Japan. E-mail: yanai@mail.cstm.kyushu-u.ac.jp,
n-kimi@mail.cstm.kyushu-u.ac.jp

b PRESTO, JST, Honcho 4-1-8, Kawaguchi, Saitama 332-0012, Japan
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Research Item A01: Development of Soft Crystals through molecular design & synthesis

Research Item A03: Development of Soft Crystals with superior physical properties & functions

Research Item A02: Development of Soft Crystals with novel structure & morphology

Control of Stimulus-response 
and Functionalization of 
Luminescent Smart Soft 
Crystals   

Masako Kato   
Hokkaido University   

Satoshi 
Takamizawa  
Yokohama City 
University   

Yoshinori 
Yamanoi   
The University of 
Tokyo 

Mechanistic Study and 
Development of Novel 
Functions of Soft Crystals 
with Molecular Domino 
Transformation  

Hajime Ito 
Hokkaido University  

Synthesis and Development 
of Chemiluminescent Soft 
Crystals for Spatiotemporal 
Control of the 
Stimulus-responsive 
Functions

Takashi Hirano   
The University of 
Electro-Communications    

Observation of Reaction 
Transient against External 
Fields in Soft Crystals using 
X-ray Molecular Movie   

Ayana 
Sato-Tomita  
Jichi Medical 
University 

Development of Crystal 
Potential of Metal Complex 
and Mechanism Analysis of 
Polymorphic Transition 
Phenomena   

Hitoshi Goto   
Toyohashi University 
of Technology     

Creation of helical 
biopolymer-integrated 
softcrystal and its 
application to 
photo-electronic devices  

Norihisa 
Kobayashi  
Chiba University 

Fabrication of Soft 
Photonic Crystals for Novel 
Functions   

Jian Ping Gong  
Hokkaido University   

Development of 
luminescence properties by 
the manipulation of 
interface in Soft Crystals

Miki Hasegawa  
Aoyama Gakuin 
University

Development of preparation 
technologies for metastable 
states of soft crystals and 
clarification of their 
phase-transition phenomena  

Kazuyuki Ishii   
The University of 
Tokyo

Developments of 
Thermomechanical Properties 
of Soft Crystals   

Development of 
stimulation-responsive soft crystal 
using the characteristics of 
silicon-silicon bond   



 



NRS-4500 is a compact design Raman spectroscopy system which has wide ranged 
measurement capabilities to meet various applications such as foreign matter analysis and high 
speed imaging.

Laser Raman Spectrometer NRS-4500

High Performance
High Speed Imaging

3D imaging of LCD panel

TAC filmBiography photon Color filter

Green : 2900cm-1 CH stretching peak height / Yellow : 150cm-1 polyiodine ion peak height

3D imaging measurement of the liquid crystal panel was performed and the structure was visualized.
Qualification and position information of each layer can be evaluated nondestructively.

○ 4 gratings automatic switching and QRI high speed imaging (Quick Raman Imaging)

     which help wide range of are analysis from wide area to fine area.

○ High speed and high accuracy measurement by QRI high speed imaging

○ EMCCD detector provides high sensitivity measurement and high speed measurement

○ "UserAssist" software guides the user in setting up the NRS-4500 for a sample measurement

○ Max. 3 lasers and max. 4 gratings can be mounted simultaneously

○ Great spatial resolution by confocal optical system

Design and specifications are subject 
to change without notice.

is the registered trademarks 
of JASCO Corporation.







ＧＭ Cryostats     

Helium Flow Cryostats 

【Features】 

● Temperatrue Range: 4.2 to 800K 

   Continuous measurements(option) 

● Low vibration Model: 3-5nm 

● UHV, HV 

 

Cryogenic Equipment：1.5K To 800K 

 Rockgate Corpotation  

 Address: 3-19-5, Yushima, Bunkyo-ku, 113-0034, JAPAN 

 Tel:03-6284-4567; Fax: 03-6284-4568;  E-mail: info@rockgateco.com;   

 Url:www.rockgateco.com                                

【Applications】 

● Optical Spectroscopy 

● Electron Transoirt 

● Magnetic Properties 

● STM 

● Synchrotron/Neutron Science 







◎ 視野が広く機能的なデザイン
◎ Eco Modeを採用
◎ タッチパネルによるPLC制御
◎ 再生可能な精製塔
◎ 酸素・水分共に0.1ppm以下
◎ カプセル型大容量ブロワー採用
◎ フットペダル付き
◎ 可変可能な棚
◎ 自動内圧調整

◎ 安全な高純度の溶媒精製
◎ 酸素・水分共に数ppm以下に溶媒精製
◎ 800リットルの精製能力
◎ 1溶媒から設置可能
◎ グローブボックスと接続可能なシステム

◎ ミニアンティチャンバー
　 （∅150mm、長さ400mm）
◎ 酸素計
◎ 水分計
◎ 冷蔵庫（-35℃）
◎ ソルベント・トラップ
◎ 顕微鏡（窓付又はCCD型）
◎ 角型アンティチャンバー
◎ ガラスキャピラリー封入ヒーター
◎ 各種フィールドスルー

MB-SPS-5（5溶媒用） グローブボックス内に接続
MB-SPS-Compact
（卓上型1溶媒用）

〒351-0114  埼玉県和光市本町6-32 吉川ビル
TEL：048-450-5770　FAX：048-450-5771

〒573-0032  大阪府枚方市岡東町4-8 ムッシュビル5階
TEL：072-861-0881　FAX：072-861-0882
URL：http://www.bright-jp.com/

本　　社

大阪営業所
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