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ACCURATE RESULTS AND

IMPROVED  PRODUCTIVITY
THANKS TO THE AUTOBLANK

FEATURE OF DMA-80 evo

Eliminate mercury overestimation and long cleaning procedures with the Auto-Blank

feature of the DMA-80 evo

INTRODUCTION
Analytical results are often subject to numerous
unknown factors that leave doubts about their
truthfulness  regarding accuracy, stability and
recovery of the target analyte.
Accuracy is the correctness of an experimental result
expressed as proximity of the measure to the true
value.
In the analytical instruments one of the main concerns
is the carry over or memory effect. This is a
contamination that can affect the analysis and causes
an overestimation of the results that follow. This is
why it is important to monitor the memory effect when
doing the analysis.
Instrument like ICP-MS/ICP-EOS and the Cold Vapour
Systems (AFS-AAS) are very subject to carry over,
especially with Mercury (Hg). Mercury attaches to the
instrument's tubing causing contamination and
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overestimation. To avoid this problem the user is
obliged to dilute the sample losing the
representativeness of the sample itself. In case of
strong contamination, the ICP and the CV users have
to clean the instrument using very expensive gold
solution or, in the worst cases, replace the tubes.
Milestone DMA-80 evo guarantees the best results in
term of accuracy for all the analysis thanks to the
Auto-blank feature. DMA-80 evo’s software is able to
recognize the Hg level and, in case of high
concentration, the system introduces blank cycles
(AUTO Blind Value) to clean the system prior to run
the next sample. After this cycle the instrument
evaluates the clean level and proceeds automatically
to the next sample. This feature permits to get the
best accuracy, the best representative data, avoid
overestimation and therefore  ensure  higher
productivity.
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DMA-80 evo | AUTO-BLANK

The auto-blank is customized based on the customer
samples and mercury concentrations.

EXPERIMENTAL

INSTRUMENT

The DMA-80 features a circular, stainless steel,
interchangeable 40 positions autosampler for virtually
limitless throughput and can accommodate both
nickel (500 mg) and quartz boats (1500 uL)
depending on the requirements of the application. It
operates from a single phase 110/220V, 50/60 Hz
power supply and requires regular grade oxygen as a
carrier gas. As the process does not require the
conversion of mercury to mercuric ions, both solid and
liquid matrices can be analyzed without the need of
acid digestion or other sample preparation. The fact
that zero sample preparation is required also
eliminates all hazardous waste generation. All results
and instrument parameters including furnace
temperatures, are controlled and saved with easy
export capabilities to Excel or LIMS.

Figure 1- DMA80 evo Direct Mercury Analyzer

PRINCIPLE OF OPERATION

Direct mercury analysis incorporates the following
sequence:  Thermal  Decomposition, — Catalytic
Conversion, Amalgamation, and Atomic Absorption
Spectrophotometry. Controlled heating stages are
implemented to first dry and then thermally
decompose a sample introduced into a quartz tube.
A continuous flow of oxygen carries the
Decomposition products through a hot catalyst bed.
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All mercury species are reduced to Hg(0) and are then
carried along with reaction gases to a gold
amalgamator where the mercury is selectively
trapped.

All non-mercury vapors and decomposition products
are flushed from the system by the continuous flow of
gas.

The amalgamator is subsequently heated and
releases all trapped mercury to the dual beam, fixed
wavelength atomic absorption spectrophotometer.

Drying and
decomposition furnace

Built-in autosampler
Catalyst furnace

Cuvette with
multiple cells

Sample beam
Reference beam

Figure 2 Principle of operations

Absorbance is measured at 253.7 nm as a function
of mercury content.
The main benefits of direct mercury analysis include:
- Reduced Sample Turnaround (6 Minutes)
- No Sample Preparation
- Reduced Hazardous Waste Generation
- Reduction of Analytical Errors
- General Cost Savings (70% versus CVAA)

AUTOMATIC BLANK FEATURE
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DMA-80 evo | AUTO-BLANK

The Auto-Blank function can easily be activated by the
user in the DMA-80 software. Then it will act only
when the amount of mercury is over the settled value.
The Auto-Blank settings are customized based on the
working range and application.

In this test, the Auto-Blank value has been set at 10ng
(absolute value of mercury).

Automatic blank value cycles

If Hg [ng] is above ( 10ng.4/
then blank value cycles until
Hg [ng]is below |  1.00ng.|
After maximum [ 24| cycles

|: Continue 41[

Figure 3 Auto-Blank setup on the software

Below is reported a more detailed explanation of the
Auto-Blank settings:

- |fthe Hg (ng) is above 10ng: the software will start
blank cycles to clean the system, prior to run the
next sample.

- blank cycles are done until Hg (ng) is below 1 ng:
the blank value has to be below 1ng after the blank
cycles

- Maximum number of blanks to reach 1ng: 2
cycles, up to 2 blank cycles will be done

- Continue: in case after two blank cycles the value
is still over 1ng, the instrument continues with the
next sample. User can also select “abort” instead
and the system will stop the process.
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RESULTS
In this work, samples of different matrices with
different mercury concentration and CRM’s have been
processed.
The selected samples are soils, sediment (BCR277),
swordfish, seabass and lobster (TORT-3).
As shown in the tables reported on the next pages,
the Auto-Blank (1) started to work when the sample
absolute value exceeded 10ng of mercury.
Often one or two blank cycles ensure good blank
levels and avoid carry over.
The Auto-Blank feature along with the performances
of the catalyst and amalgamator of the DMA provides
easy cleaning and low blanks.
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Hg Result Certified .
mple ID raphi
Sample (ng) Hg/Kg Value pg/Kg Graphic
8.03 71.13 g
Swordfish |ESasmaspsan
Seabass 11776 | 1239.66 -
Auto-Blank (1) 0.53 - -
e R
Auto-Blank (2) 0.25 - -
Lobster Hepatopancreas
(TORT-3) 10.24 287.65 292 + 22

Tablel ¢ Fish samples
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DMA-80 evo | AUTO-BLANK

Hg Result | Certified Value .
Sample ID Graphic
(ng) Hg/Kg Hg/Kg
Soil 8.97 179.56 ""‘“N
Soil-2 47 11 856.63 -
Auto-Blank (1) 0.32 - -
Sediment (BCR277) 10.38 121.20 128 =17
Table2 - Environmental samples
CONCLUSION This feature is also pivotal to provide high productivity,
The study demonstrates the performances of the avoid sample re-processing.
DMA Auto-Blank feature, that ensures accuracy, Data quality, performance and ease of use are
avoid carry over and overestimation of the mercury ensured by the combination of the DMA components
concentration, further enhancing the reliability of the reliability, such as catalyst and amalgamator, along
DMA data. with the other numerous software features.
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Further Reading
To learn more about mercury and other related topics, feel free to visit these websites.

EPA Method 7473
http://www.epa.gov/waste/hazard/testmethods/sw846/pdfs/7473.pdf

ASTM Method D6722-01
http://www.astm.org/Standards/D6722.htm

EPA Mercury
http://www.epa.gov/mercury/

Methyl Mercury
http://en.wikipedia.org/wiki/Methylmercury

Mercury in Fish
http://www.epa.gov/waterscience/fi sh/advice/mercupd.pdf

Mercury in Coal
http://energy.er.usgs.gov/health environment/mercury/

Mercury Analysis
http://www.milestonesrl.com

About Milestone

Our full suite of Microwave Sample Prep productivity and mercury analysis tools is backed by over 50 patents and
28 years of industry expertise. Milestone is committed to providing safe, reliable and flexible platforms to enhance
your proauctivity.

Over 20,000 customers worldwide look to Milestone to improve their metals digestions, organic extractions, mercury
analyzers or synthetic chemistry processes.

Milestone Srl

Via Fatebenefratelli 5, Sorisole (BG) Italy

Tel. +39 035573857 application@milestonesrl.com
www.milestonesrl.com
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