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Redefining High-Throughput BET Testing: Reliable, Repeatable
Analysis at Scale

1. Application Context

Alumina (Al20s) is a cornerstone material in numerous industrial applications, ranging from catalyst supports
and adsorbents to ceramics and battery components. In each case, surface area and porosity play a critical
role in determining performance and reactivity. The Brunauer—-Emmett-Teller (BET) method remains the gold
standard for evaluating specific surface area, yet traditional BET workflows often suffer from long cycle times,
limited throughput, and heavy operator intervention—particularly when only one or two samples can be run at
a time.

The Matrix 1000 system addresses these limitations through a multi-port architecture and automated
analysis, enabling simultaneous measurements across multiple samples. The Matrix platform integrates up to
four fully independent analysis stations with automated dosing and evacuation controls, enabling the
concurrent acquisition of BET surface area data from multiple samples. Under optimized conditions, complete
measurement cycles can be achieved within approximately 30 minutes. For this study, a rapid analysis setup
was used with pre-calibrated sample tubes and fixed relative pressure dosing points, omitting separate
saturation pressure measurements (which leads to a tighter RSD). This application note evaluates the
system’s throughput and precision using four replicate tests of Al2Os.

2. Experimental Setup
e Instrument: Matrix 1000, 4-port configuration
o Test Material: AlOs
o Degassing: Performed offline using a standard thermal degas protocol
e Sample Mass: ~0.100 g per tube
e Measurement Method: 5-point BET with nitrogen
e Temperature: 77 K (liquid nitrogen bath)
o Relative Pressure Range (p/po): 0.05 to 0.30
e Equilibration: Automated, with pressure and time control per point
o Total Analysis Time: 28 minutes for all 4 samples

3. Results

The following table presents the surface area values (m?/g) from four consecutive BET runs on each sample

port:

Sample 1 Sample 2 Sample 3 Sample 4
Run 1 197.0902 197.1840 197.2326 197.1890
Run 2 197.0195 196.2526 197.6045 198.0204
Run 3 197.3596 197.1483 197.6580 197.8365
Run 4 197.1040 197.4840 198.0755 197.2999
Avg 197.143 197.017 197.643 197.586
RSD 0.076% 0.270% 0.175% 0.205%
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The relative standard deviation (RSD) across four replicate runs was consistently below 0.3%, indicating high
precision and repeatability between the independent ports.

4. Isotherm Overlay Plot
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The near-complete overlap of the isotherms confirms high precision across stations and excellent instrument
stability.

5. Practical Implications — Real-World Efficiency and ROI
In many materials labs, the ability to measure BET surface area quickly and reproducibly is not just a
technical requirement — it’s a productivity driver. The Matrix 2000 completes four BET analyses in just 28

minutes — with no user intervention once the run begins.

Let’s consider a typical lab workflow:

Scenario Matrix 1000 (4-Port)
Samples/day (8-hour shift, real-lab conditions) ~32-36

Full batch turnaround (4 samples) <30 minutes
Instruments needed for 32/day throughput 1x - Matrix 1000
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With three Matrix 1000 units operating in parallel, a lab can process around 100 samples/day with minimal
staffing.

This level of efficiency reduces operator workload and allows laboratories to allocate personnel to other
critical tasks, such as method optimization or data interpretation. For QC labs processing repetitive materials
(like AlzOs batches), this directly translates to:

¢ Lower Operational Overhead - Streamlined workflows and parallel measurements lower the cost per
sample, translating into measurable cost savings for high-volume operations.

e Quicker Product Certification and Release — Faster data acquisition supports rapid validation of
materials, essential for maintaining competitive production timelines.

¢ Improved Customer and Stakeholder Responsiveness — Reliable, high-throughput data facilitates
timely communication of results, strengthening customer trust and satisfaction.

6. Conclusion

The Matrix 1000 demonstrates robust performance for high-throughput BET surface area analysis. Its multi-
port design and automated operation deliver highly repeatable results with minimal user intervention. These
attributes make it a suitable solution for research and quality control laboratories seeking to improve
productivity while maintaining data integrity.
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