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WELCOME
In August, we returned to in-person attendance at two of our regular trade shows for the first
time since the beginning of the pandemic. Early in the month, we went to the Denver X-ray
Conference in Rockville, MD and, more recently, to the ACS Fall Meeting in Chicago, IL. Both
were well-attended and busy events.
September will be a very busy month for in-person conferences. Below we highlight some of
the major events at which Rigaku will be in attendance as exhibitors.

The Summer 2022 issue of the Rigaku Journal is now available on the Rigaku website. This
issue features two lengthy technical articles and a new product article. See below for an
introduction to these articles and links to the website where you can read more.
Aya Takase has been producing educational webinars about X-ray imaging (also known as
X-ray computed tomography) for the past few years. Currently she is producing a series of
workshops. A recent installment, featured below, looks at segmentation of rocks to explore
the open and closed pores they contain.
The Rigaku Analytical Devices division presents a podcast discussing fentanyl and its role in
the opioid crisis. The group has also released an update to the software used in their ResQ
CQL handheld Raman devices.
The featured application notes this month explore crystallite size analysis of a catalyst
material by the Scherrer method (XRD) and quality control and quality assurance of complex
lube oils by EDXRF. We also highlight a few recent news reports pertaining to materials
analysis that we hope are of interest to you.

IN THE NEWS
August 17, 2022: Researchers have developed a new moisture-driven electricity generation
device made of a thin layer of fabric, sea salt, carbon ink, and a special water-absorbing gel.
The device works by keeping one end of the fabric dry, while the other end is perpetually wet.
The difference in moisture content of the wet and dry regions of the carbon-coated fabric
creates an electric current. This rechargeable fabric-like battery can produce electricity for
more than 150 hours and provides higher electrical output than a conventional AA battery,
potentially powering everyday electronics.
August 18, 2022: Newly discovered magnetic interactions in the Kagome layered topological
magnet TbMn6Sn6 could be the key to customizing how electrons flow through these
materials. Scientists have conducted an in-depth investigation of TbMn6Sn6 to better
understand the material and its magnetic characteristics.
August 24, 2022: Engineers have designed a battery made from inexpensive, abundant
materials, that could provide low-cost backup storage for renewable energy sources. Less
expensive than lithium-ion battery technology, the new architecture uses aluminum and sulfur
as its two electrode materials with a molten salt electrolyte in between.
August 24, 2022: Engineers have developed a method to use disposable personal protective
equipment (PPE) to make concrete stronger, providing an innovative way to significantly
reduce pandemic-generated waste. The team is investigating the feasibility of recycling three
key types of PPE—isolation gowns, face masks and rubber gloves—into concrete.
Podcast

How Fentanyl Changed the Paradigm by Deceiving a New Customer Base
As the Opioid Crisis continues to ravage the country, what is being done to solve the prevalence of
these drugs in our communities? Today, we breakdown how different states are tackling handling
opioid use and how these strategies can lead to various consequences in terms of the future of drug
use in America and how drug use is prosecuted.

Listen to podcast >

FEATURED RIGAKU JOURNAL ARTICLE
Rigaku Journal
SUMMER 2022, VOLUME 38 No. 2
Read More >

Compact X-ray Diffractometer MiniFlex XpC
X-ray diffraction (XRD) has traditionally been utilized mainly in the R&D field. Recently,
however, opportunities to use XRD in the QA/QC field are increasing since the XRD
technique has become easier to use with the popularization of desktop X-ray diffractometers
and high-speed 1D semiconductor strip detectors (1D SSD). Rigaku has marked another step
in this trend by announcing the MiniFlex XpC, a compact X-ray diffractometer optimized for
QA/QC, utilizing the X-ray technologies cultivated in the company's 70-year history.
There are three requirements for the manufacturing environment: 1. shorter measurement
time, 2. better operability, and 3. higher durability. The MiniFlex XpC meets these
requirements thanks to its downsized X-ray generator (XG), high-speed 1D SSD D/teX Ultra
250 detector, a new sample loading function, software optimized for QA/QC, connectivity with
a third-party automation system, a high-precision theta-theta goniometer, and so forth.
Read More >
Quantification Analysis of Cement Materials
Atsushi Ohbuchi, Takahiro Kuzumaki, Miki Kasari and Tetsuya Ozawa
X-ray diffractometry is widely used for quality control and process control in cement. This
article presents an accurate and precise quantification method for free lime in a clinker
material and an accurate quantification method of the admixtures in a blended cement. The
partial accumulation measurement was used to make a calibration curve including a scale
factor to improve the accuracy and precision of the quantitative method. Analytical result of
free lime showed good agreement with its preparation value and had a small standard
deviation. The reference intensity ratio method combined with the WPPF method was applied
to admixture quantification in a blended cement for accurate quantification. The quantitative
values of the admixtures in the simulation sample with a three-component system showed
good agreement with the preparation values.
Read more >
Three-dimensional modeling for complex structures based on small-angle X-ray
scattering
Tomoyuki Iwata
Three-dimensional real-space modeling for hierarchical materials by matching experimental
and simulated small-angle X-ray scattering patterns is proposed. The positional
arrangements of small primary particles in the cell are estimated by the reverse Monte Carlo
modeling and the simulated SAXS patterns are derived from these models. This modeling
has been applied to the structural estimation of a silica aerogel sample. The pore size
distribution derived from the obtained structure model is compared to the results of the
transmission electron microscopy and gas adsorption measurement.
Read more >

VIDEO OF THE MONTH
XCT Deep Dive Virtual Workshop on Digital Rock Analysis - Segmentation and
Property Analyses

Do you know how to analyze the ratio of open and closed pores of rocks? In this
episode, we will review image segmentation, calculate the basic properties of rock
samples, then get the data ready for the simulation. You can download the resources
and follow us through the process.
Watch other episodes in this series >

UPCOMING EVENTS
The 22nd International Conference on Molecular Beam Epitaxy
September 4-9, Sheffield, UK
The International Conference on Molecular Beam Epitaxy (ICMBE 2022) provides a
prominent international forum for reporting new developments in the areas of fundamental
and applied molecular beam epitaxy research, including advances in the technique, synthesis
of new materials, discovery of new physical properties, formation of novel heterostructures,
and the development of innovative devices.
The program topics are: MBE Fundamentals and Innovations; III-V Semiconductors; II-VI, IVVI, IV Semiconductors; Nitrides; Oxides; Quantum Materials and Spintronics; 2D Materials;
Heterogeneous Epitaxy and Integration; and Devices and Production MBE.
Website >
Japan Analytical Scientific Instruments Show (JASIS) 2022
September 7-9, Chiba, Japan
JASIS is the cutting-edge scientific instruments, analytical system & solution exhibition which
will support the advances of science, analytical instruments and scientific equipment makers.
As Asia's largest exhibition in this field, we will further strengthen collaboration with various
leading industries and related organizations worldwide, to contribute to the advancement of
science in the future and to find a place for business development.
Website >
ToScA (Tomography for Scientific Advancement) 2022
September 7-9, London, UK
This will be the 13th annual Tomography for Scientific Advancement (ToScA) symposium.
Along with a broad, multidisciplinary range of applications, this year's conference will include
themes in biological (hard and soft) tissue imaging, understanding materials in 3D and recent
advances in hardware and software tools.
Workshops will be taking place on Wednesday 7 September and the Symposium on
Thursday 8 September & Friday 9 September 2022.
This international symposium will consist of keynote speakers, talks and poster presentations
from both academia and industry, and an image competition. The symposium is designed to
foster open discussion, networking, and collaborative opportunities between domains of
expertise in academia, commercial users, and software and hardware providers.
Website >
XVIII International Small-Angle Scattering Conference
September 11-16, Campinas-SP, Brazil
The Brazilian Synchrotron Light Laboratory (LNLS), part of the Brazilian Center for Research
in Energy and Materials (CNPEM), will host the XVIII edition of the International Small-Angle
Scattering Conference (SAS2022). The scientific themes will encompass areas such as
Energy, Health, Agriculture and Environment.
Website >
The International Conference on Silicon Carbide and Related Materials (ICSCRM)
September 11-16, Davos, Switzerland
The International Conference on Silicon Carbide and Related Materials (ICSCRM) is the most
important technical conference series on silicon carbide (SiC) and related materials. Started
in Washington, D.C. in 1987, the conference series developed into a bi-annual global forum
on SiC from its crystal growth to the reliability in application.
Website >
The Battery Show North America
September 13-15, Novi, MI, USA
The Battery Show brings together engineers, business leaders, top-industry companies, and
innovative thinkers to discover ground-breaking products and create powerful solutions for
the future.
Website >
UPCOMING HANDHELDS EVENTS:
NCT USA 2022 - NCT Events, 6-8 September, APG (MD) USA
The Continuing Challenge, 6-8 September, SACRAMENTO CA.

FEATURED APPLICATION NOTES
Crystallite size analysis of a catalyst material by the
Scherrer method
Rigaku Corporation
The Scherrer method is a typical method for evaluating the
crystallite size of powder samples. The method assumes that
the broadening of diffraction peaks due to crystal lattice
strain can be ignored, and calculates the crystallite size
based on the fact that the crystallite size in the direction
perpendicular to the lattice plane of the diffraction peak is
inversely proportional to the full width at half maximum of the
peak. Cerium oxide (CeO2) is a functional oxide nanoparticle
used as a base material for exhaust gas cleaning catalysts
and transparent electrolyte sheets. Since the performance of
these materials depends on the particle size and crystallite
size of the CeO2 nanoparticles, evaluating their sizes is very
important. In this example, we measured the X-ray diffraction
pattern of CeO2 nanoparticles and evaluated the crystallite
size using the Scherrer method.
Read More >

Complex Lube Oils
Applied Rigaku Technologies
Quality control and quality assurance during the lube oil
blending and manufacturing process is essential. Basic lube
oil formulations containing only P, S, Ca and Zn are often
augmented with additional elements and additives to create
lubricating oils for specific needs. A fast, simple method of
analyzing lube oils is important throughout the QC/QA
process. Rigaku meets this industry need with a highperformance, low-cost benchtop EDXRF system. Rugged
and reliable, the NEX QC+ is an ideal tool for elemental
analysis, with simple and intuitive software for the nontechnical operator.
Read More >

MATERIALS ANALYSIS IN THE NEWS

Rigaku Releases Major Software Upgrade for Handheld Raman Devices with Enhanced
GUI and Analytical Workflow
Rigaku Analytical Devices, a pioneer in handheld 1064 nm Raman spectroscopy, announces the
release of a new software version for their ResQ CQL product line. The Rigaku ResQ CQL 2.0
analyzer delivers an upgraded graphical user interface (GUI) providing a more streamlined
workflow making it even easier to use, coupled with algorithm enhancements - including the
analysis of mixtures.
Read More >
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