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Standard Reference Material 2291

Ethyl-t-butyl Ether in Reference Gasoline
(Nominal 2.7 Wesght Percent Oxygen)

Thiz Standatd Reference Matetial (SEM) is intended pritatily for use az a primary standard for the calibration of
instruments used for the determination of the oxygen cortent of motor fuels. It corsists of & solution of ettwyl-t-
butyl ether (Chemical Abstracts Service (CAT) Registiy Number 637-92-31 i e reference gasoline. Certified
concentmtions are provided for ethyl-t-butyl ether and oxygen. A it of SR 2291 consists of two 20 mL
ampoles of the ettyyl-t-tutyl ether i reference gasoline solution, each containing epproximately 18 mL, and one
20 mL ampoule containing spproximeately 18 ml of the reference gasoline, ntended for use as & messurement
blank.

Certified Concentrations: The cettified concenttatione and estimated 1ricettainties for ethylt-bubyl ether and
oxygen ate given below. These concentraions are based o results obtained from the grewimettic preparation of
the solution of ethrrl-t-butyl ether in gasoline and from the anabytical results determined using gas chromatograplsy,

corrected for imputities.
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Uncertainty: Theuncertainty of each wvalie on this dorument is the rimerical value of an expanded wncettainty
U= ku, with U determined from & combined standard uncertainty we and & coverage factor, k= 2. The expanded
uncettaity definies s renge of values for the certified vahie within which the true vabue is believed to Lie, at & level
of confidence of 85% [1].

NOTICEAND A KNING FOLUNEES

Hawmdling and Storage: Provide local exhanst of general dilution vertilation to meet published exposure Limits.
Thoze hendling paaoline should wear sppropriate clothitg and gloves to prevent slhin contact with this material and
splash-proof or dust resistent safety goggles to prevent eye cortact. Store in a cool dry, end well-vertilated ares
away from incompeatible materials and prevent contact with heat spatks or open flame. Protect smpoules from
plrysical dameage. Please read the MSDS for this malerial hefore use.

Analytical determunations were performed by 3. Chesler and T.L. Green of the NIST Anabticel Chemistry
Davizsion. The coordination of the technical measurements leading to certification waes under the direction of S.H
Cheslet aid F R. Guenther of the NIST Analytical Chetnistry Division. Data analysis was provided by D Duewrer
of the NIZT Anelytical Chemistry Diwizion and reviewed by K. Ebethatt of the NIST Statisticel Engineering
Division,

The techmical end support sspects irvolred in the preparation, certification, end issuance of this SRM were
coordinated through the Stendard Reference Materials Program by T E. Gills and J.S. Kane.
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Expiration of Cerification: The certified valies are valid, within the limits specified, for 5 years from the date
of shipment from NIST. In the event that the certification should become invalid before then, purchasers will he
fiotified by NIZT. Flease tetum the attached registration card to facilitate notification.

Use: Sample aliquots for analysis should be withdrawn at 20 to 25 °C immediately after opening the ampoules atd
shiould be processed without delsy for the certified values to be valid within the stated uncertainty. Because of the
volatility of some of the components in the reference gasoline, cettified walues are tiot applicable to material
stored 11 atnpowles that have been opened for more then 5 min, even if they are tesealed.

Preparation and Gravimeatric Analysis: This SEM was prepared by G Lew of Scott Specialty Gases Inc. at
Scott’s facilities 1 Houston, T, All chemicals used m the prepareion of this material were obtained from
comunercial sources. The reference gasoline was obteined from Phillips Petrolewm, Beattlesville, OK and was
idetitified as RF-A. HPLC Grade eftoyl-t-butyl ether was obtained from Aldrich Chemicel Co., Milweaikee, WI.

This SRIvl was prepared by additive weighitg of the RF-4 gasoling and ethyl-t-hutyl ether. After prepamtion and
homogenization, the solition wes aliguoted into 20 mL glass ampoule s which were subsecquently flame sealed. The
gravimetrically determined concenimtion of ethel-t-butyl ether in the 3RM solution waes (17.59 £ 0.05) gf100 g
solution.

Gas Chromatogrephic Aviatyaig: The concenttation of the ethryl-t-butyl ether in the SEM solution wes detestrined
by capillary column gas chromatogyephbsy using flame ionization detection (GC-FID). Anelysis was based upon the
tatio of the elution peak ares of ethyl-t-butyl ether end that of & pasoline component. The gesolie component
selected had & large, well- resolved peak with s sitmilar retention time to ethyl-t-butyl ether. Ethyl-t-butyl ether
solution concentration was celowlated from a calibration curve constructed from peak area ratios for wumodified
RE-4 gasoline blenk and MIZT grevimetrically prepared standards. This concentration of ettyl-t-bnadyl ether in the
SRM zolution waes (17.59 £0.12) g/100 g solution.

The orgenie purity of the ethrylt-buty] ether was alzo determined using GC-FID. Based on 12 replicate enalyses, it
was determined to be (B7. 78 £0.15)%.

The water concentration of the SRM sclution wes determined by capillary column gas chromatogrmpbsy wusing
atomic emission detection (GC-AED) i oxygen-specific mode (GC-AED). Based on 3 replicate analyses, it was
deterrined tobe (001 £0.01% g/100 g SEM solition. The concentration of oxygen from trace orgmuc impurities
was also determined using GC-AED. No significant oxygen-containing impunties other then water were found n
this BRI

The eftwyl-t-tuty] ether cortent in the SRM solution was calculated from the consensus concentmtion of etlwyl-t-
butyl ether in the SEM solution, with corrections for both water end organic purity. The molecular oxygen content
i the 3RM was calowlated from the sum of the corrected ethyl-t-butyl ether concentmtion end water
concentration.
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