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Uertificate of Analysis

Standard Reference Material 2292

Methyl-t-butyl Ether in Reference Gasoline
(Morninal 2.0 Weight Percent Osygen)

This Starwlard Reference Iaterial (3N is intended primarily for use as a primary standard for the calibration of
instnamernts used for the determination of the oxygen cordent of motor fuels. It consists of a solution of mettrl-
t-tmatyl ether (Chemical Ahstracts Service (CAT) Registry Number 1634-04-4) in a reference gasoline. Certified
concentrations are provided for methyl-t-butyl ether and oxygen. A unit of 3EM 2202 consists of two 20 mL
ampoules of the metheyl-t-butyl ether in reference gasoline sohition, each corteting approxmately 12 ml, and
otie 20 mL ampoule containing guproxithately 18 mL of the referetice gasoline, intended foruse as a measurement
blarik,

Cortified Concentraions: The certified concentrations and estitmated uncertainties for methyl-t-butyl ether and
oxygen are giver below. These concentrations are based on results chitained from the gravimetric preparation of
the sohstion of methyl-t-butyl ether in gesoline and from the enalytical results determined using ges
chromatograptry, corrected for impurities.

Wt %
Compotiett (gf100 g Solutict)
Ilettryl-t-tnay] Ether 1096 £ D.18
Crygen 2.00+1.04

Tcertaindy: The uncertainty of each walie on this document is the mamericel walue of & expanded wncertainty
U= laa;, with 1T determined from a combined standard uncertainty 1, and a coverage factor, k= 2. The expanded
uncettainty defines a range of values for the certified vahie withivi which thie true wahie is believed to le, at a lewvel
of confiderice of 95% [1].
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Howudling and Storage: Provide local exhaust or general dilution vertilation to meet published exposare limits.
Those handling grsoline should wear approptiate clothing and gloves to prevent slan contact with this material and
splash-proof or dust resistent safety goggles to prevent eye cortact. Store in a cool, dry, end well-vertilated area

away from iricompatile matetials and prevent cotitact with heat spatks or open flame. Protect ampoules from
plorsical damage. Please read the MSDS for this material hefore use.

Anabrtical determinations were petformed by 3N, Chesler and TL. Green of the NIST Anattical Chemistry
Division. The coordination of the tecnical measurements leading to certification was wnder the direction of 3.4,
Chesler atud F R Guenther of the MIET Anabrtical Cherdstry Division. Data analysis was provided by DL Duesrer
of the MIST Anslytical Chemistry Division and reviewed by K. Ehethart of the HIZT Statisticel Engineering

Diivision.

The technical and symport aspects wolved in the preparation. certification, and issuance of this SRL were
cootdinated through the Standerd Referetice Materials Program by T E. Gills and T3, Kane.

Gaithersturg, MD 20899 Thomas E. Gills, Chief
Jatmary 25, 19935 Stendard Reference Materials Program



Expiration of Certification: The certified valaes are valid, within the limits specified, for 5 years from the date
of shipment from HIST. In the event that the cerification should become itrvalid before then, parchasers will be
tiotified by MIST. Please retum the attached registration card to facilitate notification.

Ise: Sample aliquots for analysis should be withdtawn at 20 to 23 °C immediately after opening the ampoules sl
ghiould bie processed without delay for the certified walues tobe valid within the stated wicertainty. Becase of the
wolatility of some of the components in the reference gasoline, cettified wabies are not applicable to material
stored in ampoules that have beern opened for more that 5 min, even if they are resealed.

Preparation and Gravimaric Analpsis: This 3FEM was prepared by G, Lew of Scott Specialty Gases Inc. at
Secott’s facilities in Houstory, T All chemdcals used in the prepardtion of this material were cbtained from
comunercial sources. The reference gesoline was obtained from Phillips Petroleum, Bertlesville, OK and was
identified as RF-A HPLZ Grade methyl-t-buty] ether was obtatned from Aldrich Chemical Co, Milwaukee, W

This SFI was prepared by additive weighing of the BEF-A gasoline and methrrl-t-buty] efhier. After preparation sl
homogerization, the sohtion was aliquoted #ito 20 mL glass ampoules which were subsecuently flame sealed. The
gravitnetrically determined concentration of metlyl-t-butyl ether in the 3FM solution waes (11.00 £0.02) g100 g
solution.

Gas Chromatogrephic Anabrsiz:  The concentration of the methyel-t-butyl ether in the 3FEM solution was
determined by capillary column gas chromatogrepby using flame ionization detection (GC-FIDN. Analysis was
based upon the ratio of the elution peak area of methyl-t-bubyl ether and that of & gesoline component. The
grsolitie compotent selected biad a large, well-resolved peakwith o similar retention time to methel-t-butyl ether.
Ml ethiyl-t-butyl ether solution cotcentration was calculated from a calibration ouve constructed from peals area
tatios for wunodified BF-A gasoline blank and WIST gravimetrically prepared standards. This concentration of
methyl-t-tutyl ether in the SR sohation was (10,25 £0.06) g/100 g sobuticn.

The organic ity of the metieyl-t-tatyl ether was also determined weing GC-FID. Baszed on 12 replicate analyses,
it was determined to be (P9.96 £ 0.04%.

The water concentration of the SFM solution was determined by capillary eolunn Gas Chromatograpdey using
atomde emission detection GC-AED in oxygen-specific mode (GC-AED. Based ot 3 replicate analyses, it was
determined tobe (001 £0.017 gA100 g 3EM sobhdtion. The concentration of oxygen from trace orgaric imparities
was also determitied using GO-AFD. No significant oxygen- contaitiing impuarities other than water were found in
this 3R,

The methryl-t-butyl ether content inthe SEM sohaition was celoulated from the consensus concentration of methyl-
t-tnatyl ether in the SEM solation, with corrections for both water and orgenic purity. The molecular oxygen
cotitert its the SEM was calculated from the sum of the corrected methyl-t-butyl ether concentration and water
concentation.
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