National Institute of Standards & Technology

Certificate of Analysis
Standard Reference Material 2556

Used Auto Catalyst
(Pellets)

(It Cooperation with the International Precious Metals Institute)

Thiz Standard Feference Material (SEM) iz intended for use i evaluating chemical end instrumentsl methods for
the enalysis of platitnm group metals end lead. It is a recycled pellet auto catalyst in the form of fine powder (less
thaty 74 yum (-200 meshy). This 3RM is issued in 70 g units.

Cettified Values
Element Concentration, mg'ks Iethod
Pt 697.4 = 23 ID-ICPME
Fd 336.0 + 16 ID-ICPMS
Eh 512 =+ 05 ICP-MS
Ph G218 = 45 ID-ICPME

The cettified vabaes for platimam, palladium, thodivm, and lead were detenmined on semples that were calcined for
2 h at 300 °C prior to anelysis, end are based on results obtened using indactrrely coupled plasme mass
spectrometry with isotope dilution gquantitetion for Pt, Pd, Pb, and intemel standasmd quantitation for Rh. The stated
uncertainties are 99% confidence intervals of the single method means.

NOTICE TO USERS

Stability: This material is considered to be stable, however, its stability has not been tigorously assessed. HIST
will monitor this material and will report ey substantive changes in certification to the purchaser. Please return
the registration card to facilitate notification.

Use: SEML 2556 15 hygroscopie, and contans some organic matter sbsorbed from sutomotrre fuel To assure &
stable weighing form for anabysis, the sample must be ighited for 2 h at 300 °C, and then stored in & desiceator
until the anabytical sample is weighed out. Homogeneity asgessments indicate thet anelyszes petformed on samples
of

0.1 g may be related to the certified value, samples of 5 g or larger are more typical for pletimum group metal

aatyses.

The owerall direction and coordination of the enslyses for cerification were under the chairmanship of P.J.
Paulsen end ] Fassett of the NIST Inorgsmc Anelytical Research Dovision end of J. Bozie of INCO Ltd, Copper
CIiff, Ontano. The mass spectrometnic anabyses were performed by EX. Beary and PJ Paulsen of the NIET
Ihorgenin Anebrtical Rezeatch Division.

Statistical consultation waes provided by 3.8, Schiller of the WIST Stetistical Engineerityg Division.

The technicel and support aspects itrvolved in the preparstion, certification, end issusnce of this SRR wete
coordinated through the Stendard Reference Materials Program by 1.3, Kane.

Gatthershurg, LID 20200 Thomas E. Gills, & cting Chief
Augst 24, 1003 Statidard Reference Materialz Program
(Rewvizion of cettificate dated 7-3-93)

(over)



Source and Preparation of Material: INCO Ltd, Copper CUff, Ontario, CANADA collected the material fior
this 3RM from used pellet type auto catalyets by reserving 2.3 kg (5 b)) samples from esch of several betches of
aato catalyst as it was being recycled. Each 2.3 kg (5 1b) semple was individually pubrerized to less then 74 pm (-
200 mesh) and blended, end severs] samples were pooled until more then 136 kg (300 1b) had been collected. The
tmaterial was then shipped to NIZT, where it was sieve-tested, bletuded, end bottled in 70 g wnits Minety-six
randomly selected samples were withdmwn from the lot for homogeneity testing end certification anakysis.

Amnalysis: Homogeneity testing for the certified platitaan group elements end lead was performed by high-
precision Zray fluorescence analysiz of 3.5 g and 6 g samples, end by mductively coupled plasma analysis
preceded by fite assay of 6 gz samples. No statistically significent metarial weriebility was observed for the
elements evaluated. Certification enelyzes performed at NIST on 0.1 gsatrgles also showed nio evidenice of sample
heterogeneity.

Certified Values and Uncertainties: The cettified values ate based exclustvely on isotope dilution mass
spectrometry (Pt, Pd, Pb) or inductively coupled plasma mass spectrometry (Rh). Confirmatory enslyses were
petformed by insttumental neutron actsvation o WIST end by Z-ray fluorescence, inducttvely coupled plasta
atomiz emission and flame atomic absorption by cooperating laboratories.

Non-certified Values: The non-certified walues, shown below in patentheses, ate given to provide additionsl
information on the overall matriz composition of the SEM. The walies are non-cettified becaiee there wes not
intermethod sgreement or because they were determined by ondy oie analytical method.

Element Concentration, WiH%* Element Concentration, mgkg
Al (40 Ba (10
Ca 0.1) Zn (600
Ce (D Zr 30
Fe M.8)
La 0.7
i 0.2

"W % = mgflg x 107

2.



Methods/T echruiques

Element Methods

Pt ID-ICPMS, [MaA, ICP-AES, XRF
Fd ID-ICFMS, INAA ICP-AES, XRF
Eh ICP-MBE, ICP-AES, XRF

Ph ID-ICPMS, ICP-AES, ERF

Al ZRF, INAA, ICF-M3E

Ba XEF, ICP-M3

Ca XEF, ICP-MIS

Ce XEBF, INA# [CP-IS

Fe XFF, INAA ICP-LS

La XEF, INAA ICP-M3

Bi XEBF, ICP-MI3

Zn XFF, INAL ICP-MS

Zt XRF

ID-ICPMS - Isotope dilution inductively coupled plasmea mass spectrometry, Carius tube decomposition.

[Had - Instramental neutron activation anelysis.

ICP-MS - Inductively coupled plasma mass spectrometry, Carius tube decomposition (Rh), mixed acid digestion
(all other elements).

#RF - Wavelength disperstve 2 ray fluorescence.

ICP-AES - Inductsrely coupled plasma atomic smission spectrometty,; mixed acid digestion ot fire azsay.

Contributing Lshoratories:

NIST, Inorganic Analytical Research Division, ES. Beary, D & Becker, K. Garrity, A F. Marlow, J A Moody, P.J.
Paulsen, P A Pella RL. Watters, v, and L.J. WWood.

IMCO Ltd., Ontatio Division, Copper CHff, Ontario; . Bozie, & Glaah, s 5. Magga.
FordMotor Co., Dearbom, MI, FW. Eunz.

Engelhad Corp., Hutsville, AL, L. Edwards and L. Tarnehill,

Johnson-Matthey, Wame, PA; LE. Brooks and . Smith.

Johreon-Matthiey, West Deptford, NI, TIM Piecara.

Accredited Lehoratories Inc, Catteret, NT, J. Anselmo and F. Hagen.

Hendy and Harman, Faitfield, CT, J B. Whitney atd I & Worthington.

-



Addendum to the Certificates

for

SEM 2556, Used Auto Catalyst (Pellets)
SR 2557, Used Autn Catalyst (Manolith)

NIST Standard Reference Maetials (SRMs) are used extenstrely for the evaluation of analytical methods and the
asgesgmetit. of lehoratory petformance. MIST ZRM:z ate cettified at a relatively high degree of acoumey and the
uncertamties of the certified velues are small with respect to the itended use. This allows one to test for
analyticel measurement bias, to determine analytical measuremert acceptability, and to establish statistical control
of the enabrticel measurement process.

This addendum is to provide the users of these two astomobile catalyst SRR s with information that cen be used to
compare NIST certified walues with mean values obtamned by the lshomtones thet participated in the round robun
exercises. The laboratories ate idertified by tamber and their results reflect variabilities that cen be expected
among and between lahoratoties. In most cases, the leboratories' results are means of four to eight replicates
teported without ey assessment of systematic error. The overall interlaboratory meeans are reported slotg with
the sverage statidard deviation at ohe sigma (o).

MIST certified values should be used for equipment calibration endfor method evaluation. The cettified values are

the "hest' estimate of the tnie wahie, while the round robin results provide the user with some measure of the
reproducibility thet canbe expected using more traditional tectmigues or methods.

Gaithersburg, MD 20899 Thomss E. Gills, & cting Chief
August 24, 1993 Statudard Reference Materials Program

(over)



Lab Pt
1 768 £+
2 663 %
3 678 +
4 718 =
5 614 +
f 684 +
7 644 +
8 705 =
| 690 +
10 654 %
11

12 701 =+
13 680 +
MMean GES

1§ 20

NIST Cert. 607.4
Value

(P9% CL) 2.3
Leb

1 1204
2 1131
3 1120
4 1131
5 1062
] 1113
7 1054
3 1153
1] 1125
10 1095
11
12 1073
13 1131
Ifean 1119
(ls) 23
MIST Cett. 1131
Value
(F9% CL) 11

+INAS ICP, ZRF

YICP, XFF

Contritnatityz Laboratory Data for SR 2556 m mg'kg
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Contributing Lahoratory Data for SRR 2537 in mgikg
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1.9 4260

Pt

6188 £ 161

5690 £ 160
TE02 £ 225

+ 130

6485
214

6228

49

Pt

13440+ E9

13440+ 74
16800+ 1R0

13900+ 300

14395
1613

13931



