Automated Microfluidic Analysis of CUP-2 UOC for Forensic Applications
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Figure 1. Graphical overview of the automated microfluidic separation — analytical system, supported by an integrated ICP-MS

Introduction Aims and Methods

* Trace elemental composition of early fuel cycle
material such as uranium ore concentrate (UOC)
represents significant interest for nuclear forensics.

 Development of automated microfluidic systems
presents interesting alterative for rapid nuclear
forensic analysis that could reduce sample
consumption, waste generation and improved

Sd fety thou g h automation. Figure 2: An assembled microfluidic device (20 ulL),

unpacked, compared to a five pence coin (18mm) Figure 3: Microfluidic separation platform integration with an inline ICP-MS, mounted on 25 x 23 cm PCB board. V indicates valves,

Sindicates storage vessel, P indicates pumps, M indicates microfluidic devices

e Development of a microfluidic system capable of automated radiochemical

separation and analysis with available exchange chromatography/ion exchange resins
separation hinders broad range capable of automated separation and integrated triple quadrupole ICP-MS. Validation of the microsystem was carried
application. and online detection. out with a simulated Uranium matrix s and CUP-2 uranium ore concentrate certified
reference material (UOC-CRM).

However, lack of integration Objective — Development of
between on-chip detection and coupled  microfluidic  systems
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total element targeted, while consuming 20 ul of sample per run.
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Figure 4: ICP-MS signals for trace element and U separation with a simulated U sample (A&B), accomplished within 20 mins.
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 Figure 4 demonstrates successful U separation from equal concentration of 20+ trace -
elements. Re was used to track elution solution injection an internal standard B
demonstrating unreported interaction with UTEVA®.
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* Combination of separation — P 106 | 20> 90 * Successful demonstration of automated microfluidic actinide separation and analytical
analysis  online  reduced Moos > 93 system has been achieved. Consuming 100 pl of the sample per analysis under 30
analysis time per sample to Vg minutes of ICP-MS run time, producing satisfactory analytical results for over 30
6 _| > . . . . .
less than 30 mins. While 110  Pooos = 208 elements analysed in bulk Reduction in sample size requirement are advantageous as
permit the usage of higher- 7 minimal amount of police exhibits are consumed for forensic analysis.
than-norma Joe B w0 6% 700 730 800
concentration for analysis at Time (s)  Further work are underway for addition of non-destructive analytical methods and
4,800 ug UOC per g Samp|e. Figure 5: Trace element separation for CUP-2 UOC, all unretained trace element other Sample compositions that are within the nuclear fuel Cyde-

are separated within 10 minutes
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