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Ethyl-t-butyl Ether in Reference Gasoline
(Nommal 2.0 Wesght Percent Oxygen)

Thiz Stendard Reference Matenal (SREM) 15 intended primanly for use as a primary stendard for the calibration of
instrxments used for the determination of the oxygen content of motor fuels. It consists of & solution of ethyl-t-
hatyl ether (Chemical Ahstracts Setvice (CAS) Registty Number 637-92-3) in a reference gasoline. Cettifiad
concentmtions are provided for ethylt-butyl ether and oxypen. A unit of 3EM 2200 consists of two 20 mL
ampowles of the etterl-t-tutyl ether in reference gasoline solution, each contarning spproximately 18 mL, and one
20 mL ampoule containing epproximeately 18 ml of the reference gasoline, intended for use a5 & measurement
blank.

Certified Concenirations: The rerified concentmtions and estimated wncertainties for ethyl-t-toatyl ether and
oxygen are given below. These concentrations are based on results obtained from the grevimetric prepatstion of
the solution of eftwl-t-tutyl ether in gasoline atd from the anabptical results determined using ges chromatograplsy,
cotrected for imputities.

T
Componert (gf100 g Solutiom)
Ethyl-t-butyl Ether 1278 + 0.28
Oxygen 201 40.04

Uncartainly: Theuncertaitty of eachvabue oti this dooumert is the mumetical welue of an expanded uncertainty U=
., with 1T determined from a combited stetdard wneertainty 1. and & coversge factor, k=2 The expanded
uticertatity defines a renge of values for the certified value within which the true vabie is believed to lie, at a level
of confidence of 95% [1].

NOTICE AN A RNNG PO LEEHS

Handling and Storage: Provide locel exhaust or general dilution vertilation to meet published exposure limits,
Those hendling gasoline should wear eppropnate clotthung and gloves to prevent slan contact with this matenal and
splash-proof or dust resisterd safety gogzles to prevent eye cotact. Store in a cool, diy, end well vertidated ares
away from incompatible materials and prevent contact with heat spatks or open flame. Protect empoules from
pliysical damege. Please read the MSDS for this material hefore use.

Analytical determinations were performed by 3.1, Chesler and T L. Green of the NIST Anabticel Chetnistry
Division. The coomdination of the technical measutrements leading to certification was wnder the direction of S.H
Chesler and F.R. Guenther of the NIST Anatytical Chemistry Division. Data enalysis was provided by D. Duewer
of the NIZT Analytical Chemistry Dinsion end reviewed by K. Ebethart of the NIST Statisticel Engineenng
Divrizint,

The teckmical end support espects irvolved in the preparation, certification, end issusnce of this SRM werte
cootrdinated through the Stendaerd Reference Materials Program by T E. Gills and J.S. Katie.
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Expiration of Certification: The certified vahies are valid, within the limits specified, for 5 years from the date
of shipment from HIST. In the event that the certification should become irrvalid before then, purchesers will be
niotified by NIST Please retum the attached registration camd to facilitate notification,

Ise: Jample aliquote for analysiz should be withdrawn at 20 to 25 °C immediately after opening the ampoules and
ghould be processed without delsy for the certified walues to be valid wittun the statedancertainty. Because of the
volatility of some of the components in the referenice gasoline, cettified walues are not applicable to material
stored i ampoule s that have been opened for tmore than 5 min, even if they are tesealed.

Preparation and Gravimetric Analysis:. Thiz SEM wes prepared by G. Lew of 3cott Specialty Gaszes Ine. at
Scott’s facilities in Houston, T, All chemicals used n the preparstion of this meterial were obtained from
commercial sources. The refetenice gasoline was obtairied from Phillips Petroleum, Battlesville, OK atid was
identified ae RF-A HPLC Grade ethoyl-t-butyl ether was obtained from Aldtich Chemical Co , Milwemikes, W1

This 3B was prepared by additive weighing of the RF-A gasoline and eftyl-t-buty] ether. After prepamtion and
homogenization, the sohtion was aliquoted into 20 mL glass ampoule s which were subsecuently flame sealed. The
gravimettically determined concentration of ethgl-t-butyl ether in the 3RM solution wes (13.03 £ 0.02) gf100 g

solution.

Gas Chromatogrephic Anabysis: The concentiation of the ethiyl-t-butyl ether in the SEM solution was determined
by cepillary eolumn gas chromatograpber using flame ionization detection (GC-FID). Anabysis was heged upon the
tatio of the elution peak ares of etlwl-t-butyl ether snd thet of & gasoline component. The gescline componert
selected had a large, well-resolved peak with a simdler retention time to ethyl-t-butyl ether. Etlwl-t-butyl ether
solution concentration was calolated from a calibration curve constructed from peak area ratios for wmodified
RF-A gasoline hlank and NIZT grevimetrically prepared standards. This concentration of ethyl-t-buty] sther in the
ASRM solution was (13.14 £0.1%) g/100 g solution.

The orgatiic putity of the etlyl-t-butyl ether was also determined using GC-FID Based on 12 teplicate snalyses, it
wae determinedtobe (P77 £0.1D)%.

The water concentration of the SEM solution wes determined by cepillary coluttn gas chromatogmply using
atotnic emission detection (GC-AEDN in oxygen-specific made Based on 3 replicate analyses, it was determined
to be (D01 £ 0.01) g/100 g 3RM solution. The concertration of oxygen from trace orgenic impurities was also
determined using GC-AED. Mo sigmficant oxygen- containing impurities other than weter were found in thns SR

The ethyl-t-buty] sther content it the SRM solution was calewlated from the consensus concenttion of ethyl-t-
butyl ether in the SRM sobation, with cotrections forboth water end orgenic putity. The moleculat oxygen content
in the SEM was calculated from the sum of the corrected ethyl-t-buiyl ether concentmtion end water

concentmtion.
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