Application Note AN-V-233

17K FRI(IV)

Direct determination in low pg/L range on the scTRACE

Gold

The difference between the toxic and essential
levels of selenium to human health are very
slight. Therefore, the current provisional
guideline value for selenium(lV) in the World
Health Organization’s «Guidelines for Drinking-
water Quality» and in the European Drinking
Water Directive is set to a maximum
concentration of 10 pg/L.

The anodic stripping voltammetric (ASV)
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technique performed on the unmodified
SCTRACE Gold can be used to determine
concentrations as low as 0.5 pg/L selenium with
a 30 s deposition time. These limits can be
lowered even further by increasing the
deposition time. The linear range at 30 s
deposition time ends at approximately 100

png/L.
The advantage of this method lies in the
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innovative and cost-effective sensor used for this
application: the scTRACE Gold. It is a combined
sensor containing the working, reference, and
auxiliary electrode integrated on a single
ceramic substrate. The scTRACE Gold electrode
does not need extensive maintenance such as

SAMPLE

Drinking water, mineral water

EXPERIMENTAL

The scTRACE Gold is electrochemically activated
prior to the first determination. In the next step,
the water sample and the supporting electrolyte
are pipetted into the measuring vessel. The
determination of selenium(lV) is carried out
with the 884 Professional VA or with the 946
Portable VA Analyzer using the parameters
specified in Table 1. The concentration is
determined by two additions of an selenium(IV)
standard addition solution.
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mechanical polishing. Measurements can be
performed in the laboratory with the 884
Professional VA or alternatively in the field with
the 946 Portable VA Analyzer. This method is
suited for manual or automated systems.

Figure 1. 946 Portable VA Analyzer (scTRACE Gold)
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Figure 2. 884 Professional VA, semiautomated for VA analysis

Table 1. Parameters

Parameter Setting
Mode DP — Differential Pulse
Deposition potential -0.375V
Deposition time 90s
Start potential 0.375V
End potential 0.75V
Peak potential Se 0.62V
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ELECTRODES
- scTRACE Gold

RESULTS

At a 30 s deposition time, this method is suitable ng/L using the 884 Professional VA and
for the determination of selenium(lV) in water B (Se(lV)) = 6-75 pg/L using the 946 Portable
samples in concentrations of B (Se(lV)) = 0.5-50 VA Analyzer.
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Figure 3. Determination of Se(IV) in mineral water spiked with 10 pg/L (946 Portable VA Analyzer; 90 s deposition time)

Table 2. Results of Se measurement in spiked mineral water

Sample Se(lV) (ng/L)
Mineral water spiked with 10 pg/L 10.22
Internal references: AW VA CH4-0598-082020, AW VA CH4-0601-092020
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(MME) 884 Professional VA manual

BF%t#Ex (MME) #9 884 Professional VA
manual 2EBIZ1&E pro 5k scTRACE Gold Z&#E
FRARLENMEITRESITHAR. LENHKLTIHE
BEEA/IBAAKRINERE viva R EES BT
FRYHFNIR, BRERNEMEBRE AN
BRI TRUE RFTRER S A5 L,

Bz B AIE AR TTE, Al AN fE Bh TR R R &
»(CVS).  «FERGHIRZ A M E»(CPVS)FRLE(CP) E e
FROBHR, (EBRENE IEERTENEAZ
BRG],

{E 8 viva BT84, BIEREMMGE,
AT MME(Z# ()89 884 Professional VA manual

HEKEWG, SIEATZEN pro BIE, # viva 7]
",

VA scTRACE Gold Professional VA
BE AHTESK, @EATF scTRACE Gold.
SscTRACE Gold. #23fIEMAIZEE,
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https://www.metrohm.com/products/2/8840/28840110.html
https://www.metrohm.com/products/6/5339/65339050.html

946 Portable VA Analyzer (scTRACE Gold)
RATEEZRREWNEE R, KEEENFEERNE
BH s, scTRACE Gold FIRIZRhRAS, REIEAIF
ERXTHSRETEXNIMIIESHK, A Portable VA
Analyzer ¥4, JREH USB #EOMAEN A T ARIRM,
EEFIREANXT, B EE L F I,
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https://www.metrohm.com/products/2/9460/29460010.html
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