TraceCERT™ BAM
Traceable Certified Reference Materials

# Fluka

This certificate is designed in accordance with ISO Guide 31" and comprises three pages.

Object of certification: Fluoride, certified anion standard solution
Fluka Product No.: 80373 (Lot 1340970)

Composition: NaF (high purity quality) diluted in water TraceSELECT®Ultra (18. 0.22 uym
filtered)

Density at 20°C: p = 1000.5 kg m* Us(p) = 0.5 kg m™ Ag u-tube)

Intended use: Calibration of ion chromatography or any other analyticaltechnique

Storing and handling:  This reference material shall be stored in the original closed\bayg
After opening the bottle should be stored at reduced té
must be 20°C and the bottle has to be shaken
recommend using this reference material no/Tonger
bag was opened.

between 5°C and 30 °C.
e’ The bottle’s temperature
ore every use. We highly
months after the aluminum

Expiry date: 6. November 2011

Bottle opening date:

Declaration of certified value and uncertainty accordigg%e\J\SQ\Guﬁie/bS ©land Eurachem/CITAC Guide !
Constituent Certified value Ekpa uncertainty Methods of certification
at 20°C Kug; )k = 2]
Fluoride 1002 mg L 4 mg L gravimetric preparation,
N - volumetric titration
1002 m ' [4mg kg

ON AND TRACEABILITY STATEMENT

To guarantee highest relia S ed reference material is certified by two independent certification bodies!“::

1. Gravimetric prepa ig—pure materials is a practical realization of concentration units, through
conversion of ma nolé fraction to mass fraction'. If the purity of the materials is demonstrated and if
contaminatio

aterial is strictly prevented this approach allows highest accuracy and small

2. The bottled/solution is certified by BAM (Federal Institute for Materials Research and Testing) using volumetric
titration. The measurements are traced to the certified reference material ARF-001 (sodium fluoride) from
Swiss Federal Laboratories for Materials Testing and Research (Empa).

3. Both values were combined for the certified value of this anion standard solution.
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2. FLUORIDE CONTENT DETERMINATION
2.1 Fluoride content by gravimetric preparation

For high purity materials (P >99.9%) the most appropriate way of purity determination is to quantify the impurities
(i,found) and to subtract the sum from 100%. Impurities below the detection limit (j,DL) are considered with a
contribution of half of the detection limit (DL). Up to 75 trace impurities were determined in the high purity material
using ICP OES, ICP-MS, AAS and wet chemical methods.

o DL; pr
P=100% ~ > Wi found - Z[JTJ
[ j

Sigma-Aldrich Production GmbH, Switzerland produced the fluoride standard solution by dissolving high purity NaF
(content calculated as described above) in ultra-pure water (18.2 MQ cm; 0.22 um filtered). The starting material
was dried for 15h at 500°C to absolute dryness and stored over magnesium perchlorate prior to use. Balances
used for the gravimetric batch production are certified by DKD and calibrated with OIML Class E2 (up to 12 kg) and
F2 (up to 64 kg) weights. The bulk solution was homogenized by overhead tumbling in a PVDF container for 6
hours. A total number of 110 HDPE Flasks were each filled with 100 mL of batch material under clean room
conditions.

Fluoride content of the standard by gravimetric preparation 1000.69 mg kg™
Standard uncertainty us; 0.11 mg kg

2.2 Fluoride content by volumetric titration

The fluoride content was established by volumetric titration with approx. 0.03 mol/l La(NOs)s-solution using a
fluoride ion-selective electrode with Ag/AgCl reference electrode. The analysis result is based on two
determinations of the content of ten randomly chosen flasks. The results are traced gravimetrically to the certified
reference material ARF-001 (sodium fluoride) from Swiss Federal Laboratories for Materials Testing and Research
(Empa).

Fluoride content of the standard by titration 1001.66 mg kg™
Standard uncertainty ugay 1.71 mg kg™

The certified value (CV) has been adjusted upward by 0.4 mg kg'1 to compensate transpiration losses of solvent
during the period of validity of the unopened bag (see also storage behavior).

CV = (Valuega. + Valuegaw)/2 + transpiration losses = (1000.69 + 1001.66)/2 + 0.40 = 1001.6 mg kg

CV= 1001.6 mgkg' x 1.0005kg L' = 1002.1 mg L™’

2.3 Uncertainty calculation

All uncertainties are calculated according to Eurachem/CITAC Guide™ and reported as combined expanded
uncertainties at the 95% confidence level. For gravimetric preparation® and titrimetric measurements the
uncertainty contributions are illustrated by the following cause-effect diagram:

mass of purity starting storage of standard ]
starting material material reference solution molar mass
weighing determined ‘«— purity CRM /e reference
value impurities
/«<— mass CRM
buoyancy non detected — 3 . «— analyte
correction impurities certified «— mass solution
> | concentration | <
buoyancy __, homogeneity —>,
correction \&— reference \&— reference solution
Wsiglﬂzg solvent quality —> T sample sample
mass of dilution and density of standard repeatability mass aliquote
batch solution homogenization
gravimetric preparation by Sigma-Aldrich titrimetric analysis by BAM
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The uncertainty of the transpiration correction has been modeled as a uniform dlstrlbutlon covering a 4 year period
of validity in which the maximum expected transpiration varies between 0 mg kg and 0.8 mg kg™. The standard
deviation is taken as having a rectangular distribution and therefore calculated as:

UTranspiration = 0.40 /\/5 mg kg'1 =0.23 mg kg_1

The combined standard uncertainty is calculated as:

Ue = \/USIAL+UBAM+UTransplrat/on \/011 +1.71 +0-232 = 1.7 mg kgq

3. STORING BEHAVIOR

The storage behavior of standard solutions is of greatest importance with regard to the certified value. Therefore
the two most important effects were investigated by in-depth studies in a cooperation with EMPA, St. Gallen:

1. The leach out of trace impurities from Transpiration through HD-PE bottles
HDPE bottles was determined with HR-

ICP-MS by leaching the bottles with 2% 1008 o
HNO3;. Maximum contamination levels
were found in the ng L' level for 12
elements.

eeeeee measured (mean of 9 bottles)
************** extrapolated

O M
o Bottle stored

2. To avoid significant loss of mass without Al-bag
through transpiration the bottle s
delivered in aluminum coated bags. After
the bottle has been removed from the
bag, transpiration will occur at an
accelerated rate (see figure). We highly 1.002 ,/"’,. ,,,,,,,,,,,,,,,,,,

recommend not to open the bag until the o _,.,,..r-r-"""' Bottle stored
solution is needed. Once the bottle is P et in Al-bag
opened the solution should be stored at : g "_ ] S

reduced temperature to  minimize 0 1 5

transpiration. Years

1.004 --mrmmmmmmee oo Y s

Increase of concentration
relative to 1.000 gL‘1

4. TRACE IMPURITIES IN BOTTLED SOLUTION

The relevant anion impurities were determined with ion chromatography by Sigma-Aldrich, Buchs. The following
anions were measured as possible impurities:

Chloride, nitrate, sulfate < 0.020 mg L each

Bromide, iodide, nitrite, phosphate < 0.030 mg L" each
Berlin, 13. November 2007 Buchs, 13. November 2007
BAM Berlin/Germany Sigma-Aldrich Production GmbH
Head of Division Inorganic Chemical Analysis; R&D Manager
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