SPECTRO XEPOS Advantages
for the Hochschule Niederrhein

» Enables high-precision analysis of solid
samples with minimal preparation

» Supports diverse research applications,
including archaeometry and
environmental forensics

» Delivers representative results from
large sample masses

> Integrates seamlessly into academic
teaching and thesis work

SPECTRO xSORT Advantages
for the Hochschule Niederrhein

» Provides immediate, in-situ elemental
analysis for mobile applications

» Ideal for pigment classification and
historical material studies

» User-friendly interface supports student
engagement and independent research

» Enhances flexibility in environmental
monitoring and field-based projects
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A CASE STUDY FROM
SPECTRO ANALYTICAL INSTRUMENTS

From Classroom to Fieldwork:
How Hochschule Niederrhein

Advances Research and
Education with SPECTRO

The Challenge

At Hochschule Niederrhein, the Department of Instrumental and Chemical Analytics faced the dual
challenge of advancing both academic instruction and applied research in elemental analysis. The
laboratory, led by Prof. Dr. Jiirgen Schram, requires analytical instruments capable of delivering precise,
reproducible results across a wide range of sample types, including ceramics, pigments, polymers,
environmental materials, and historical artifacts. The complexity of these materials demanded a method
that could handle heterogeneous matrices with minimal sample preparation while maintaining sufficient
analytical accuracy.

In addition to research demands, the institution prioritized hands-on education in instrumental analytics.
However, limited access to advanced instrumentation pose obstacles to student engagement. The need
for robust, user-friendly systems that could be integrated into structured coursework and independent
research is essential. Furthermore, the lab seeks to expand its capabilities in response to evolving trends
and applicant demands by incorporating mobile and field-based analysis, particularly for environmental
and archasometric applications, while maintaining high data quality standards.
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The Solution

To address these requirements, Hochschule Niederrhein integrated two energy-dispersive X-ray fluorescence (ED-XRF) spectrometers from SPECTRO into its
laboratory infrastructure: the SPECTRO XEPOS and the handheld SPECTRO xSORT. These instruments were selected based on their analytical performance,
operational reliability, and the institution’s longstanding collaboration with SPECTRO, which included prior experience with SPECTRO ICP systems.

The SPECTRO XEPOS was deployed for high-precision elemental analysis of solid samples, supporting projects such as the classification of ceramics,
plastics, the assessment of environmental degradation in historical structures, and studies on trace element enrichment. Its ability to analyze large sample
masses with minimal preparation enabled the generation of representative data, particularly valuable in environmental and historical research contexts.

The SPECTRO xSORT expanded the lab’s capabilities into portable, in-situ analysis. It was used for pigment classification, the examination of historical
books, documents and materials, and mobile environmental monitoring. Its intuitive interface and immediate results made it suitable for both research and
educational use, particularly in the Master’s program and in the student-led research group AG Chemical Detectives.

Both instruments were integrated into practical coursework, enabling students to gain direct experience with advanced analytical techniques. The software’s
ease of use and the systems’ operational stability facilitated their adoption in bath structured experiments and exploratory research.

“The cooperation with SPECTRQ is always very good and productive. The devices are reliable, robust, and are among those with the fewest failures”, states
Prof. Dr. Schram.

The Results

The implementation of SPECTRO XEPOS and SPECTRO xSORT significantly enhanced Hochschule Niederrhein's analytical capabilities. The instruments
delivered high-quality, reproducible results with minimal calibration and sample preparation, streamlining workflows and increasing throughput. Their
versatility supports a broad spectrum of applications, from environmental forensics to archaeometry and historical material analysis.

Educational outcomes improved as students engaged with real-world analytical challenges using industry-standard equipment. The systems’ reliability
and user-friendly design enabled their integration into both foundational and advanced coursework, fostering technical competence and scientific curiosity.
Research output increased, with numerous Bachelor’s and Master’s theses incorporating data generated from the SPECTRO instruments.

Notable projects included the analysis of sediment samples from archaeological excavations, environmental assessments of historical building materials,
and fingerprinting studies using handheld devices. “One highlight certainly was the analysis of sediments after the finding of remains of a flat-bottomed boat
from the early 18th century in Diisseldorf Kaiserswerth”, remembers Prof. Dr. Schram. These applications demonstrated the instruments’ adaptability and
relevance across disciplines.

Operationally, the instruments proved robust and dependable, with minimal downtime and strong technical support from SPECTRO. While earlier software
versions presented limitations in data export functionality, ongoing updates and responsive service ensured continued usability. The institution is currently
evaluating potential upgrades and further collaboration with SPECTRO, recognizing the instruments’ role in supporting future innovation in both teaching and
research.



About the Hochschule Niederrhein About SPECTRO

The Department of Chemistry at Hochschule Niederrhein is the largest of SPECTRO is one of the world's leading suppliers of analytical instruments.
its kind at the universities of applied sciences in Germany. It is a renowned Its advanced analyzers use X-ray fluorescence spectrometry (XRF), optical
educational and research institution in the German university landscape. emission spectrometry (ICP-OES, arc/spark OES), and inductively coupled

With ten faculties, campuses in Krefeld and Mdénchengladbach and more plasma mass spectrometry (ICP-MS) technologies in providing accurate

than 12,000 students, the Hochschule Niederrhein is an important contact for ~ elemental analysis of materials for industry, research, and academia.
companies in the region when it comes to research and transfer.
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