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FIGURE 5: MCR-ALS component spectra. Multivariate analysis of time-dependent
Raman spectra during capture using MCR-ALS to isolate individual spectral compo-
nents from dip probe, PMMA, and transducer.

mark (steady state capture), leading to an aver-
age signal of about 23,100 (arbitrary units).

For the reference signal, we used a separate
experiment with the same sample in the same
setup, but without trapping activated, and de-
termined the MCR-ALS signal contributions
using the same decomposition as used in the
four runs with trapping activated. Averaging
over the entire run of 100 spectra, we found a
reference signal of 15+20 (arbitrary units) with
the uncertainty given by the standard deviation
across the 100 spectra. Even at “one sigma,” this
signal is not significantly different from zero, lim-
iting the possibilities of standard approaches for
calculation of a lower limit for the enhancement
factor. Though the true magnitude of the en-
hancement factor for ultrasonic capture cannot
be fully quantified, a minimum enhancement of
1500x can safely be reported using this refer-

ence signal value.

Conclusion

Growing concern over the increasing presence
of microplastics in our environment and their
potential environmental impact has heightened

the need for a simple, robust, and portable
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measurement method. Capture of PMMA mi-
crospheres with an ultrasonic standing wave for
direct detection using a compact Raman system
is one possible alternative to current filtration-
based methods. Here, we demonstrated a more
than 1500-fold enhancement of the Raman sig-
nal using ultrasonic capture and a dip probe
from a 90 ppm suspension in water. The cap-
tured microplastic sample amount increased in
time up to the capacity of the resonator trap,
reaching the full enhancement in about 500 s.
While still experimental, the method shows a
possible route to microplastic measurements in
water requiring little to no sample preparation,
and which can be performed using compact,

portable instrumentation in the field.
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FIGURE 6: MCR-ALS component 2. Time-dependent contribution of MCR-ALS com-
ponent assigned to PMMA from four independent runs with ultrasonic capture, and a
shorter reference run without capture.
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