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Figure 1:The Brooks Rand Labs MERX™ automated methyl mefcury system

Alternative Sample Preparation Methods

Jen

. ] Weight out approximately 2.5 g of sample L, Approximately 1 g of sample weighed into a clean glass vial
< Add 2 mL 1 M CuSO4 and 10 mL 18% KBr/ 5% H,SO, to each sample L4 5 mL of 9 M H;S0; or 10 mL of 25% KOH/Me added to each sample
L] Allow samples to leach for 1 hour - Digested at 80 °C for 4 hours
% | Add approximately 20 g DCM < Diluted toa final volume of 20 mL with reagent water for 9 M H;SO, prep or
| Shake vigorously and put on shaker tray for 1 hour methanol for 25% KOH/Me prep.
% | Centrifuge for 10 minutes at 3200 rpr & CRMsand MS/MSDs were prepared with each set of samples
* Filter sample into rinsed and labeled 125-mL Teflon bottles
< AAdd approximately 50 mL of preheated reagent water and 2-3 boiling chips
\a Place samples on hotplate set to 70°C for 6 hours
et DCM Back-Extraction Method eth New Preparation Techniques

Pros
 Quantitatively extracts
MMHg from interferences
that may be present in
sample
 Validated Brooks Rand Labs
method

Cons.
« DCM is a suspected carcinogen
« Requires use of:
v/ Multiple container types
v Funnels
v Phase-separation paper
v Centrifuge
v 25gsample
© Takes 8-10 hours to complete
preparation of a 20 sample
batch

Pros

 Uses only 20-mL glass vials,
reagents, oven, and 1 g of
sample

# Eliminates use of DCM

» Takes 2-3 hours to complete
preparation of a 20 sample
batch

* Potential to:
v Increase throughput
v Save time and money

Cons
* Does not solely extract MMHg;
therefore limited by Hg(1l)
concentrations in samples
o Not yet validated by Brooks
Rand Labs
* Poor QA results

Analysis Method

All samples were analyzed via CVAFS on Brooks Rand Labs MERX™ MMHg autoanalyzer
(Figure 1). Acetate buffer (0.6 L) was added to each sample and then individual samples
were adjusted to pH 4.5-5.0 using a 50% KOH solution, if needed. Sodium tetraethylborate
was added to each sample to volatilize the mercury species. The volatile species were then
oncentrated on a Tenax™ trap, desorbed by heat, and flushed through an isothermal gas

pre-c
chromatography (GC) column.

Following chromatographic separation, the Hg species passed through a pyrolytic column,
which was quantified using atomic ﬂuwescenze
spectrometry (See Figure 2). The limiting factor for selection of analytical aliquot sizs

thus reducing all of the species to Hg’,

() concentrations, in order to prevent gross contamination of the instrumentation. ]
experiments indicated very high concentrations of Helll) were extracted when the
alternative procedures were used; therefore, all samples were Initially screened at a
significant dilution. Samples were then reanalyzed at a greater aliquot volume depending

on the Hg(ll)levels.
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Results Conclusion

Two simple digestion schemes for MMHg in sediment samples were tested and compared to Brooks Rand Labs’ standard

methodology of the DCM back-extraction preparation.

Comparison of Different Proportions of KOH/Me CRM Recoveries

. Both experimental methods produced CRM and MS/MSD recoveries within the typical control levels of 65 to 135%,
consistent with DCM results. This demonstrates that both experimental methods were able to extract MMHg from the
sample with acceptable accuracy.

©  Results from soil and sediment samples prepared by the H;50; Method compared best to DCM Method results when
the sample concentrations were less than 3.5 ng/g.
«  Sample results from the KOH/Me Method compared well to the DCM Method results for samples with concentrations

g
H

between 1.5 -6 ng/g

Although both experimental sample preparations were able to successfully extract MMHg from the sample, they were unable to
solely extract MMHe. Consequently, samples needed to be analyzed at a significant dilution to avoid He(ll) contamination of the
trument. This resulted in an increased detection limit and fewer quantifiable results.

Next Steps
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