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Rigaku announces the Leading With Innovation
NANOHUNTER Il benchtop total it oo
reflection X-ray fluorescence

(TXRF) spectrometer

New instrument enables high-sensitivity analysis of ultra-trace
elements to the parts-per-billion level in liquids and on solid surfaces

September 1, 2015 — Tokyo, Japan. X-ray scientific, analytical and industrial instrumentation
manufacturer Rigaku Corporation, (3-9-12, Matsubara-cho, Akishima-shi, Tokyo 196-8666,
JAPAN Tel: 042-545-8111; President: Hikaru Shimura) has announced the next generation
Rigaku NANOHUNTER Il benchtop total reflection X-ray fluorescence (TXRF) spectrometer that
enables high-sensitivity ultra-trace elemental analysis, in liquids or on solid surfaces, to the
parts-per-billion (ppb) level. Total reflection X-ray fluorescence spectroscopy is a method by
which an incident beam of X-rays just grazes the sample, delivering low-background noise,
high-sensitivity measurement of ultra-trace elements.

Due to increasingly stringent environmental

regulations, there is rising demand for a

simpler method of conducting analyses down

to the ppb level with regard to, for example,

arsenic (As), selenium (Se) and cadmium (Cd)

contained in factory waste liquids and effluent

streams. Using the NANOHUNTER™ ||

spectrometer, analysis down to the ppb level

becomes possible, even with a very small

sample size, merely by adding a drop of liquid

to the sample carrier, drying it, and then

performing the measurement. Quantitative gg
analyses using internal standard substances &
can also be easily performed.

The NANOHUNTER Il TXRF analyzer

combines a fully automatic optical axis Rigaku NANOHUNTER Il benchtop
adjustment system that provides stable high-
sensitivity analysis in an easily handled
benchtop form factor that allows quick and trouble-free operation. With a high-power 600 W X-
ray source, a newly developed mirror (optic) and a large-area silicon drift detector (SDD), the
NANOHUNTER II spectrometer enables high-intensity, high-sensitivity measurements. The
lower limit of Cd detection is 2 ppb. For As and Se in a liquid, a detection lower limit of 0.8 ppb
or less has been achieved.
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One important advantage is the high efficiency with which K « lines can be excited. Until now,
exciting K « lines in atomic no. 48 Cd has been very challenging, so practitioners relied on
analysis using L-lines, which are difficult to measure. The newly developed optic employed in
this device can be used with a high-power excitation source of about 30 keV, which makes it
possible to measure K « lines with high signal-to-noise ratios and clearly defined peaks (when
measuring Cd). Wide adoption of this capability is expected in fields such as the screening and
analysis of factory waste liquids and the analysis of beverages, as such as wine.

In the area of analysis of solid surfaces, there is demand (primarily in the fields of thin films and
thick films) for analyses that penetrate slightly deeper than the surface. For this kinds of
analyses, a methodology called grazing incidence X-ray fluorescence (GI-XRF) is employed
whereby the elements beneath the surface are excited by varying the incident angle of the X-ray
source. Because the NANOHUNTER Il spectrometer has the necessary functionality to vary the
angle of incidence, it is possible to perform depth profile surface analyses. The GI-XRF
technique is applicable to nanoscale research.

Between September 2 and September 4, the NANOHUNTER Il spectrometer will be exhibited at
JASIS (previously known as JAIMA EXPO/SIS) at the Makuhari Messe.

Unigue Capabilities

e Detection of a wide range of elements -
Can detect elements from Al (aluminum, atomic no. 13) to U (uranium, atomic no. 92).

e Measures extremely small samples -

With liquid samples, 10 ¢ L - 50 u L is an adequate quantity, one to two orders of magnitude
less than the amount required for common chemical analysis methods. This can easily meet the
requirements for forensic investigation, where it is desirable that non-destructive methods be
used to analyze trace amounts of evidence.

e Automatic measurement -
By using a 16-sample changer mechanism, automatic operation (for example, overnight
operation) becomes possible.

e No special requirements for device installation -
Runs on 100 V AC power and does not require gas for analysis.

Main points of improvements compared to previous NANOHUNTER instrument

e New high-power X-ray source
Incorporates a 600 W X-ray source. Achieves a dramatic increase in power compared to the
previous 50 W source.

e Molybdenum (Mo) excitation results in 100x improvement in sensitivity

With Copper (Cu) excitation (8 keV) sensitivity is improved 10x and with Mo excitation (18 keV)
sensitivity is improved 100x. Elements with atomic numbers 30-41 between Cu and Mo can be
excited with high efficiency and due to the newly developed multilayer mirror optic, K« lines can
now be excited for atomic numbers 44-49.
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e Competitive pricing Leading With Innovation
Various technological innovations have been adopted to achieve lower prices, such as the use

of Mo tubes to measure light elements, which means that the unit need be equipped with only

one X-ray tube.

About Rigaku

Since its inception in Japan in 1951, Rigaku has been at the forefront of analytical and industrial
instrumentation technology. Rigaku and its subsidiaries form a global group focused on
general-purpose analytical instrumentation and the life sciences. With hundreds of major
innovations to their credit, Rigaku companies are world leaders in X-ray spectrometry,
diffraction, and optics, as well as small molecule and protein crystallography and semiconductor
metrology. Today, Rigaku employs over 1,100 people in the manufacturing and support of its
analytical equipment, which is used in more than 70 countries around the world supporting
research, development, and quality assurance activities. Throughout the world, Rigaku
continuously promotes partnerships, dialog, and innovation within the global scientific and
industrial communities.

For further information, contact:

Michael Nelson

Global Marketing Coordinator
Rigaku Corporation

Phone: (512) 225-1796
michael.nelson@rigaku.com
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