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e National Jrstitute of Standards & Technolagy

ertificate of Analysis
Standard Reference Material 1400
Bone Ash

This Btandard Reference Material (SR is intended primarily for use in eveluating enalytical methods for the
determination of selected major, minot, and trace elements in bone and in material of & sitnilar mateiz. It consists
of bone ash thet was blended to ahigh degree of homogeneity end bottled in 50 gunits.

Cettified and Non-cettified Concentratione of Constituent Elements: The certified concentrations of the
constituent eletments ate shown 1 Table 1 These concertrations ate based onthe results of a definitive enalytical
method ot the apreement of results by at least two independent enelyticsl methods. Won-certified concentrations,
for information only, are provided it Table 2.

NOTICE AND WARNINGS TO UZERS:

Exparation of Certification: This certification iz wvalid for five years from the dete of shipment from NIST. Should
aty of the certified values significently chanige biefore then, putchaszers will be notified by NIST  Plessze retum the
attached registration card to fucilitete notification.

utorage: The meteral should be kept tightly closed m s originel bottle ewey from sunlight or ultraviolet

radiation.

Use: The bottle should be mived well by rotating the bottle before each use. The semple should be died for 4
hours at 105 °C in & cotwentionel diving oven. & minithuas sample of 150 mg of the diied material should be used
to relate analytical determinations tothe cettified values on this certificate.

Dissolaticn Procedure: Samples may be dissobred by heating with Isrdrofluoric and nittic acids, followed by
heating to diymess with perchloric acid, cooling, atud adding dilute mitric acid.

Coordination of the enalyses was performed by W.F Koch of the NIST Inorgeuc Analyticel Research Drnsion.

Statistical anatysiz of the experimental deta was performed by 3B, Schiller and L WM. Oaldey of the MNIST Statistical
Engiieetitig Division.

The technirsl and suppott aspects itrrobred in the certification and issnance of this SEM wete coomdinated through
the Stardard Refererice Iiaterials Program by B Alvarez end T E. Gills.

Gathersburg, WD 203953 William P. Reed, Cluef
December 18, 1992 Standard Reference Materials Program
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I aterial Source: The material for this SRM was produced by the Monsanto Co., 3t Louis, IO.

Homogeneity Aszessment: Samples from randomly selected bottles of SR 1400 were tested for homogeneity
using x-ray fluorescence spectrometry. Mo evidence of matensl heterogeneity was observed i ey of the
eletments measured which included strontium, zine, coppet, iton, phosphorus, caleium, and potassivm.

Certified Concedrations snd Uncertainities; The certified value is the mean of method results from a definitive
analytical method or the weighted mean of results from at least two independert eanalytical methods or
lahoratories. The wncertainty is the halfwidth of a 95% confidence intervel for the mean with an allowsnee for
gystematic differences between methods.

Table 1. Certified Concentrations of Canstituent Elements

Element Concentration, Element Concentration
wi percent ng'g
Caleium 3818 + 0.13 Iron A6l + 27
M sgnesium D84 £ 0.013 Lead 9O07 = 012
Phosphoris 1791 = 019 Potassium 186 = &
Strontiim 249 + T
Zine 181 = 3

Won-certified Concerdrations: Elements other than those cettified are present i this material. Those that were
determined but are not certified are provided as additional information on the composition.

Tahle 2. Mon-cettified Concentrations of Constituent Elements

Element Concentration, Element Concentration
wi percert ng'e

Silicon .13

Sodnm (0.6 Ahurdnm (530

Moisture Atzenic 0.4

2h@105°C 0.2 Cadmium 0.03
Copper 2.3}

- e e Fluotine (125

Loss onlgnition I angenese (17

(@ 1000 °C (X)) Selermum (0.08

a2



Table 3. Methods and Anelysts for Certified Elemental Detenmitiations

M ethod Methad
Elethent Code Element Code
Caleium TITR Fotassium FAES
1D TINS
TITR
Strontiam FAES
Iron ICP 1D TINS
ID TIMS
Zine ICP
M agresium TNAS ID TINGE
ID ICPM3
Phospliotus GRAV
ICP
Lead IDTIMS

Methods Uzed for Anabreiz of SRIV 1400

FAAS = Flame Atomic Absomption 3pectrometry

FAES = Flame Atomdc EmissionSpectrometty

ICT = Inductively-Coupled Plasma Emission Spectrometty

ID ICPMS = Isctope Dilution, Inductsvely Coupled Plaszmea Iass Spectrometry
ID TIWS = Isotope Dilution, Thermal [orization Mass Spectrometry

IN&A = Instramental HMewtron Actrration Anaelysis

ENAA = Radiochemical Neutron Actreation Analysis

TITR = Tittinetty

ZFF = Z-ray Fluorescence Spectrometty

CRAV =Grevimetry
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