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TTilban Particulate Mlatter

This Standard Reference hMaterial (3RN) is intended primarily for use as a cortrol material and in the evaluation of
methods used i1 the analysis of atmospheric paticulate matter and materials with a similar mateix. It consists of 2 g
of natural atmospheric particulate matter collected in an whan location. While not represerted to be typical of the
area itn which it was collected, its use should typify the analytical problems of atmospheric samples obtained from
industrialized urhan areas.

The cettified walues expressed in mass fraction, for the constitiernt elements are shown in Table 1. Woncertified
walues expressed in mass fraction, are given for information ondy in Table 2. The analytical methods used in the
characterization of this 3R are shown in Table 3. The certified values are based on measurements of 6 to 30
samples by each of the analytical methods indicated.

NOTICE AND WARNING TO USERS

Expiration of Certification: The certification of 3EM 1642 is valid, within the measurement uncettainty (ies)
specified, until 31 December 2008, provided the SFEM is handled in accordance with instructions given in this
certificate (see Instructions for Use). This certification is mallified if the 3EM is damaged, contaminated, or
modified.

Maintenance of SRM Certification: WIST will monitor this SBEN ower the period of its certification.  If
substantive technical changes occur that affect the certification before the expiration of this certificate, NIST will
notify the purchaser. Return of the attached registration card will faeilitate notification.

Instructions for Use: This material may contain a momber of chemicals of unknown todeities. Therefore, the
utsmost caution and care must be exercizsed in its use. A mimmam of 100 mg of the deied material (Bee Instructions
for Drying) should be used for any analytical determiniation to be related to the certified walues of this certificate.
When riot it use, this material should be kept it its otriginal bottle and stored at temperatures between 10 °C to
30 *C. It should not be exposed to intense sources of radiation, including ultraviolet lamps or sunlight. Ideally,
the tiottle should be kept it a desiccator in the reconumended temperature range.

Instructions for Drying: The certified concentrations are repotted o a “diy-weight” hasis. This matetial should
be deied at 105 °C for & h before use because cotwertrations detenminied on undied samples must therefore be
adjusted for the moisture contert.

The technical and support aspects itvalved in the orginal preparation, cettification, and issuance of this 3R were
cootdinated through the Standard Reference Ifatetials Program by T.E. Gills. Measurement activities for revision
of this certificate were coordinated throughi the Standard Reference haterials Program by B3, MacDonald.

Gaithersturg, WD 20299 Thomas E. Gills, Chief
Certificate Issue Date: 28 April 1998 Standard Reference Materials Program
11/16578 (origitd certificete date’y 5011082 (additiceval certific sion apdate’y 83091 (editorial)

WThie revicion Teports 4 chutige @ithe certified vabie of waiadion, the addition of the mutigaese certified walues, the subce querd ranowrad of the
stz aries ¢ bforrmetion walue md diage Toexpindion date.



Statistical aralysis of the revised certification data for manganese and vanadiom was performed by KR, Eberhardt
of the NI3T Statistical Engineeting Division.

Homogeneity Assessment: Randomly selected bottles were used for the analytical measurements. Each analyst
examined at least 6 bottles. No correlation was found between measured values and the bottling sequence. Also,
the results of measurements of samples from different bottles were not significently different from the
measurements of replicate samples from single bottles, Accordingly, all bottles of this SRM have been assigned the
same certified values of constituert elements.

Source and Preparation of Material: This SEM was prepared from whan particulate matter collected in the
At Lowis, MO area it a baghouse specially designed for this purpose. The material was collected owver a period
i excess of 12 months and, therefore, is a time-integrated sample. The material was removed from the filter bags,
combined in a single lot, screened tlhrough a fine mesh sieve to remove extraneous materials and thorowghly
blended in a v-blender. The material was then packaged into sequentially numbered bottles.

Table 1. Certified Values of Constituent Elements

Idajor Constituents Idinor Constituents
Content Content
Elenient M ass Fraction, Element IMass Fraction,
it %o it %
Alumitam 342 £ 0.11 Lead NK55 £ 0008
Iton 301 £ 010 Jodium 0425 £ 0002
FPotassium 105 £ 001 Zire 0476 £ 0014

T race Constituents

Content Content
Element mg'kg Element mg'kg
Arsenic 115 £ 10 Hickel I
Cadmium T3 7 Seletium 27 £ 1
Chromium 403 £ 12 Uratium 55 01
Copper 609 + 27 Vanadium 127 = 7

Ilanganese 726 £ 17

The 1mic ext afrties of the certified wabies, except those noted, chide emors asso ciated with both mesomenat and ot erial wadsbility.  They
Tepre serit thie 95 % tolerwice linits for mdiwidual sabsavples, ie., 95 % of the subsarples o 4 sihgle it of this SEM would be expected
to bumrs o coruposition withir the fidic ded raige of wabies 95 % of the tive.

¥ The idicdted constitient wes certified o5 o part of the MIST updite certific gtion progrom, in dngust 1991, The wuhie for each mdicated
copstitiert is the “hest vabie™baced on ol messraneat methods used md the associded Wmcertanty is expressed as the standard emor
corieid eritiE weriability writhin avud betwrea aabytic ol methods.
The 1mric extaivity it the certified wahie is caloalated as 0F= & + 7 where o is the combined stadard e ertaitty coloalated according to the
150 Cdde [1] ad Fic 4 cowernge factor. The sdditiornel quadity, &, is o allowaice for the differenices betwe e methods of audbyeeis and is
takieri to be equal to the differsice betwea the most dis aepad method wehie ad the certified wahie, The expaided wmc et oty (D7) giva is
riterided to pproxdmate the 95 % level of confidence.



Tahle 2. HMoncertified Values for Constituert Elements

Ilajor Constituents Ilinar Constituerts
Content Content

Element MMass Fractiorn, ih % Element MM ass Fractiofn, ih %

Sulfur 50 Chlorine 0.45

Il agnesium 0.& Titarium 0.40

Trace Constituents
Content Content

Element mglkg Element mgikg

Antitmony 45 Todine 20

Bariam 737 Lantharnam 42

Bromitie 500 Rubidium 52

Cerium 55 & atmarim 4.4

Cesiam 3 Srandivm 7

Cobalt 18 Silver 6

Europium 0.2 Thorium 7.4

Hafnium 44 Tungsten 42

Indium 1.0

Table 3. Methods of Analysis

Element Ilethods Element Methods

Alumirnim DCPAES, NAA Lead AAZ IDOMS, POL

Antimoty Mas M agnesium HAA

Argeric Nas SPECTR IManganese AAZR NAA DCPAES

Barium Nas Nickel AAZ IDOMS, POL

Bromite Nas Potassium AT

Cadmium AAZ TDME, NAA POL Rubidinm NaA

Cerium Mas Satarinm HAA

Cesium Mas Scatdium HAA

Chlorine Nas Selenium AAS NAA FE3

Chromitm IDNE, MAA Sodium AAS NAA FE3

Cobalt Nas Silver Nas

Copper AA5 IDMS, SPECTR Sulfur Iz

Europium Mas Thothum HAA

Hanfium Mas Titanium Has

Indium Mas Tungsten Has

Iodine Mas PAA Uranium IDMIE

Iron AA5 IDMS, HAA SPECTR Vanadiam Has

Lanthanum Mas Zine AAS IOMS, NAA POL
Me the ds
AAT Atomic Absorption Spectrometry FE3 Flame Emission Spectrometry
OCPAES DC Plasma Atomic Emission 3pectrometry HAA Meutron Activation Analysis
Ic Ion Chromatography Pas Fhoton A ctivation Analysis
IO Isotope Dilution Thermal [onization FOL Polatography

Spectrometry SPECTR Spectrophotometry



Amnalysts: Inorganic Analytical Chemistry Division

1. T.G. Blundell 7. M. Gallorind 13, T.I. Murphy
2. R Burke 2. E.L. Garher 14. L.P. Powell
3. T.A Butler 9 IW. Gramlich 15. T.C. Eains

4. E.R. Deardorff 10. R Greenberg 14, T.A. Rush

3. Bl Diamondstone 11. LA MMachlan 17. RL. Zeisler
fi. 1.3, Epstein 12. EJ.IJdaienthal

Collabiorating Atalysts:

I Eucera and L. Soukal [2]

SUPPLEMENTAL INFORMATION

The values listed below are based on measurements made in a single laboratory and are given for information only.
While there iz no reason to suspect systematic bias in these walues, no attempt was made to evaluate the bias
attribatable to either the method or the laboratory. The methodused for each zet of measurements end the standard
deviation of the means are also listed.

Constituert Mass Fraction, Cine Standard
in % Dieviation

Nitrogen (NO 3 1.07 nos

Nitrogen (WH 2.01 n0.o4

Sulfate 1542 n.o7

Silicon Dioxide (310 ) 268 nz2

Freon Soluble 113 024

Me thods Used

Mitrate (110 ) - Extraction with water and measurement by AZTM Method DSSZ

Ammonia (WMH - NaOH addition followed by steam distillation atd titration.

Sulfate - Extraction with water and measurement by ASTR D516,

Silicon Dioxide (310 - 3olution and measurement by ASTM Liethod E350.

Freon Soluble - Extraction with Freon 113, using the Method described in “Standard MMethods in Examination of
Water atud Waste Water,” 14th Ed., p. 318, American Public Health A ssociation, Washington DIC.
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&t ix the resporaibility of nvers of thiz SR to axsure thea the certificate [n thelr possession Ix curverg.  Thiy can b
accomplizhed by cortacting the SRV Program & Phore (01) 973-6776 (welect "Cerntifficatex "), Fax (301) 926-
751, g-mail srmirfo@ein. pov, or via the Iternet Rip s mist poviarm.



