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Methyl-t-butyl Ether in Reference Gasoline
(Morunal 2.7 Weight Percent Ozygen)

Thig Stanidatd Reference Matetial (SEM) iz intended pritmarily for use sz a primary standard for the calibration of
wstruments used for the determination of the oxygen content of motor fuels. It corsists of & solution of methl-
t-butyl ether (Chemical Abstmcts Service (CAT) Registiy Number 1634-04-4) in a referenice gasoline. Certified
concentmtions are provided for methl-t-hutyl ether and oxygen. A unit of SEM 2293 consists of two 20 mL
ampowles of the methyl-t-butyl ether in reference gascline sobaion, each cortaming epproximately 13 ml, and
one 20 mL ampoule containing epproximately 18 mL of the reference gasoline, intended foruse as 8 measurement
blank.

Certified Concentrations: The cettified concentimtions end esstimated uncetaititie s for metharlt-atyl sther and
oxygen ate given below. These concentraions are based o results obtained from the grewimettic preparation of
the solution of methylt-butyl ethier in gesoline end from the enalyticel results determined usitg gus
chromatograptry, corrected for imputities.

Wi
Componernt (g/100 g Solution)
Dettnrl-t-tastyl Ethier 1486 +£ 0.20
Oxygen 271404

Uncertainty: The uncertainty of each vahie in this document is the mumerical value of an expanded wcertainty U=
ke, with J deternuned from a combined stendard uncertaitiy v and a covemge factor, k = 2. The expanded
uncettaity definies s renge of values for the certified vahae within which the true vabue is believed to Lie, at & level
of confidence of 85% [1].

NOTICE AN MA KNING PO LUNEES

Hawmdling and Storage: Provide local exheost or general dilution wertilation to meet published exposure limits.
Thoze handling pasoline should wear sppropriate clothitg and gloves to prevent skin contact with this material and
splash-proof or dust resistert safety goggles to prevent eve contact. Store in a cool, dry, end well-vertiated area
away from incompatible materials and prevent contact with heat spatks or open flame. Protect ampoules from
plyysical damage. Please read the MSDS for this material hefore use.

Anelyticel determinations were performed by S, Chesler and T L. Green of the NIST Analticel Chemistry
Divizion. The coordination of the techiicsl measurements leading to certification wes wider the direction of S.H.
Chesler end F E. Guenther of the WIST Analytical Chemistry Divisior,. Data enalysis was provided by D, Duewer
of the NIIT Anslytical Chemistry Divizion end reviewed by K. Ebethatt of the NIST Statistical Engineering
Division.

The technical and support espects itvolved in the preparation, certification, end issusnce of this 3RM were
coordinated through the Stendard Reference Materials Program by T E. Gills and J.S. Kane.
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Expiration of Ceriificatton: The certified values ate valid, within the limits specified, for 5 years from the date of
shipment from NIST. In the event that the certification should become itvwalid before then, purchasers will he
notified by NIZT. Please retum the attached registration card to facilitate notification.

Lse: Sample aliquots for analysis should be withdrawm et 20 to 25 °C immediately after opening the ampoules and
should be processed without delay for the cettified values to he valid within the stated uncertaintyy. Because of the
volatdity of some of the components in the reference gasoline, certified walues are not appliceble to material
stored in ampmiles that have been opened for more than 5 min, even if they are tesealad.

Proparation and Gravimatric Anadysis: Thiz SEM was prepared by G. Lew of 3cott Specialty Gaszes Inc. at
drott’s facilities in Houstor, TE All chemicals used 1 the preparstion of this material were obisined from
conunercinl sources. The reference gasoline was obtained from Phillips Pettoleum, Bartlesalle, OK and was
identified as RF-&. HPLC Grade methorl-t-butyl ether was obtained from Aldrich Chemical Co., Milwaikee, W1

Thiz SR was prepared by additive weighing of the BF-A gasoline and methyl-t-buty] ether. After preparation and
homogenization, the schstion wes diquoted mto 20 mL glass empoule s which were subsequently flame sealed. The
gravimettically determined concentration of methyrl-t-buty] ether in the SEM solution wes (14.90+£0.02) g/100 g
solution.

Gas Chromatogrephic Anelysis:  The concentration of the methylt-butyl ether in the 3R solution was
determinied by capillary column gas chromatogmply using flame ionization detection (GC-FID). Atslysis was
based upon the ratio of the elution peak ares of methyl-t-butyl ether and thet of & gasoline component. The
gasoline component selected had a largewell rezolved peak with & similar retention time to methyl-t-butyl ether.
I ettorl-t-butyl ether solution concentration was celoulated from & celibration muve constructed from pesk ares
ratios for unmodified RF-A gasoline blank and NIST grewimettically prepared standatds. Thiz concentsation of
methyl-t-buty] ether in the SEM sohation was (14.84+0.12) g/100 g sohation.

The orgenic puity of the methyl-t-butyl ether was also determine d using GC-FID. Based on 12 replicate anslyses,
it was determined to be (99 .96 £ 0.04)%

The water concentration of the SR solution wes determined by cepillary column ges chromatogmphy wsing
atotmic emission detection (GC-AED) in oxygen-specific mode. Based on 3 replicate analyses, it was determined
to be (D.02+ 0.01) g/100 g SRIM solutionn. The concertration of oxygen from trace orgenic umpurities weas also
determitied uging GC-AED. Mo signdficant oxpgen- contaiting imgusities other then weter were found it this 3RV,

The metlyyl-t-butyl ether content inthe SEM solation wes caloulated from the consensus concentration of metdnyl-
t-butyl ether in the SRM solution, with corrections for both weter and organic purity. The molecular oxygen
comtert in the SRM was calculated from the sum of the corrected methyl-t-butyl ether concentmtion end water
coneentmtion.
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