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cat.# 59587

Analyzing Oxygenates in Gasoline

The EPA issued a mandate for the use
of oxygenate enhancers as gasoline
additives in 1989. Congress passed The
Clean Air Act, further solidifying the
implementation of reformulated
oxygenated gasoline, in 1990. Oxygen-
ates increase the octane rating of
gasoline but reduce harmful emissions
into the aimosphere. The phase-in
period for reformulated oxygenated fuel

began in 1989 and continued until 1995.

Requirements for oxygenated fuel
depend on geographic location with
strict regulations in non-attainment
areas.’'

There are two GC methods which can
be used for the measurement of the
individual alcohols and ethers in
gasoline. These two methods are the
single-column OFID method™ and the

dual column ASTM method D4815-93.*
Restek now offers columns, calibration
standards, and specially deactivated
tubing for the analysis of alcohols and
ethers in gasoline according to both
ASTM and EPA methodology.

ASTM and EPA Method
Column Selection

Oxygenate additives in gasoline could
potentially consist of several ethers and/
or alcohols with either methyl tert-
butylether (MTBE), ethyl tert-
butylether (ETBE), or ethanol being
major constituents. ASTM Test Method
D4815-93 specifies the use of two
columns: a micro-packed pre-column of
1,2,3-tris-2-cyanoethoxy-propane
(TCEP), and an analytical capillary
column of methy! silicone (Rtx*-1 or
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MXT?"-1). These columns are config-
ured with a 10-port valve to accomplish
the heartcutting and backflushing
necessary in order to resolve oxygen-
ates from hydrocarbons present in
gasoline. The sample is first directed to
the TCEP column. This column has
high retention for polar oxygenates,
while the more volatile hydrocarbons
are vented. The valve is then actuated,
backflushing the remaining sample to
the Rtx"-1 or MXT®-1 column where
separation of oxygenates occurs. After
the elution of the last oxygenate (tert-
amyl methyl ether). the valve is
redirected and remaining heavy
hydrocarbons are backflushed from the
Rix®-1 column as a single peak. A
separation example of all the specified
alcohols and ethers appears in Figure 1.

Figure 1
16

The TCEP and Rix*

-1 columns, connected in series,

resolve C1-C4 aleohols, MTBE, ETBE, and TAME.
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Fused silica lined stainless steel
improves peak shapes for
alcohols.

In order to achieve optimum peak width
in this valve system, small diameter
sample transfer tubing is recommended
to minimize band broadening and
resolution loss. Because alcohols can
adsorb on both the stainless steel
transfer line tubing and TCEP pre-
column stainless steel surface, Restek
recommends using fused silica lined
stainless steel (Silcosteel®) for transfer
lines and the TCEP pre-column,
Silcosteel® tubing provides the inertness
of fused silica tubing, resulting in
excellent peak shape for the oxygenates
(Figure 1). The Restek TCEP
Micropacked column is prepared using
0.75mm ID tubing, which gives a more
reproducible retention time than
columns prepared from smaller ID
tubing. This column also produces a
slightly longer and more reproducible
valve time (i.e.: 0.28 minutes), which
helps when initially setting this critical
parameter. For methods using the
oxygen specific OFID, a 60-meter
Rix®-1 column will resolve the oxygen-
ated components.

Product List

For ASTM D4815-93:

Rtx*-1
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or
cat.# 70185
0.56m, 0.75mm ID
cat.# 19040

High purity standards are
available for a 5-point calibra-
tion curve.

Restek now offers calibration standards
that meet the method requirements
found in all three oxygenates test
methods, including ASTM D4815,
ASTM D5599, and the EPA OFID.
Restek’s QA tests guarantee 99%+
individual compound purity required by
ASTM and EPA procedures. After
preparation using a NIST traceable
balance, each solution undergoes
extensive GC testing to assure that
calibration mixes meet strict standards
of accuracy. A data pack containing
purity data and complete quality
assurance documentation is available
for each of these standards, All three
methods specify using multi-point
calibration with a minimum of five
points for all 12 oxygenates.
Quantitation of the individual oxygen-
ates is performed using an internal
standard such as 1,2-dimethoxyethane,

present at 5 WT% level in all standards.

The recommended concentration range
of alcohols is determined by the
concentrations typically expected in
reformulated gasoline, whereas the

Valve Transfer Line:

6 feet, /1" OD, 0.020" ID
cat.# 20524

OFID Procedure:
Rix®1

cat# 10156

ethers are between 0.1 to 20 WT%. In
addition, the total mass of oxygen
content (including the internal stan-
dard), in each calibration mixture, must
not exceed 30%. Restek’s oxygenate in
gasoline calibration standards meet or
exceed all ASTM and EPA method
specifications.

To meet the requirements of ASTM
Test Method D 4815-93, an analyst
must consider the sample handling
system, calibration standards, and
choice of columns. By implementing a
low volume valve and small inner
diameter Silcosteel® transfer lines,
optimum resolution of oxygenates can
be achieved. In addition, by using a
Silcosteel® 0.75mm ID TCEP pre-
column and the Rtx®*-1 or MXT*-1
analytical column, optimum resolution
can be attained. For the OFID proce-
dures, Restek offers a low-bleed, 60-
meter Rtx®-1 or MXT*-1 methyl
silicone column.

We offer the columns, calibration
standards, and specially deactivated tubing
specifically for the analysis of alcohols
and ethers in gasoline according to ASTM
and EPA methodology.
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*A rugged Silcosteel® MXT®-1 column can be used as an alternative to a fused
silica column in applications where column breakage is a concern.
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ASTM D5599-94 Oxygenate Calibration Mixtures

ASTM Oxygenate Calibration Kit: cat.# 36223 and cat.# 36223-500 (w/data pack)
Includes I ml each of the 9 mixes below, plus the ASTM Surrogate Base Gas, cat.# 36222,

Mixtures 1-9 prepared on a WT/WT% basis, Iml ampul.

! Peaff, George, C&EN, September 26, 1994,
pp 813,

* 40 CFR Part 30, Federal Register, 59(32):
7716-7878, Feb, 16, 1994,

* ASTM Test Method D5599-94, Determination
of Oxygenates in Gasoline by Gas Chromatog-
raphy and Selective Flame lonization
Detecrion,

* ASTM Test Method D4815-93, Standard
Test Method for Determination of MTBE,
ETBE, TAME, DIPE, tertiary-amyl Alcohol
and C1 to C4 Alcohols in Gasoline by Gas
Chromatography.
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Call (800) 356-1688, ext. 5, to request other Application Notes:

Environmental

Pesticide Analysis (# 59555)

Analysis of Priority Pollutants (# 59556)

SPE Extraction for EPA Method 525.1 (# 595357)

PCB Screening in Less Than 10 Minutes (# 59558)

Optimizing the Analysis of Chlorophenoxy Herbicides (# 59559)

Analysis of Triazine Herbicides (# 59586)

P&T of Volatile Organics Using Narrowbore Cap. Columns (# 59560)

Fused Silica Lined Canisters for TO-14 Ambient Air Sampling (# 59561)

Florisil® Cleanup for Organochlorine Pesticides & PCBs (# 59562)

Extraction of Paraquat & Diquat from Water Using Resprep™-C8-47 Extraction Disks
(# 59563)

Extraction of PCBs Using Resprep™-C18-47 SPE Disks and Resprep™-6D (# 59564)
Extraction of PAHs Using Resprep™-C18-47 SPE Disks and Resprep™-6D (# 59565)

Clinical/Forensic

Fire Debris Analysis (# 59574)
Barbiturate Analysis (# 59575)
Opiate Analysis (# 59576)

Updates on USP 467 (# 59577)
Technical Tips

Inlet Sleeve Deactivation (# 59578) ki RO, FE O,
Restek’s Thermal Gas Purifier vs. Conventional Traps (# 59588) - service st ‘g‘.

Food & Flavor N V= 100 ..
Annl-yzing Essential Oils w 59554) Soomm, )‘exto 4
Analyze Flavor Volatiles in Alcoholic Beverages (# 59579) . '

Fast Selective Triglyceride Analysis (# 59580)

Analysis of Cholesterol and Other Dietary Solids (# 59581)

Detection of Synthetic and Natural Antioxidants in Food (# 59582)

Analyzing Free Fatty Acids (# S9583)

Analyzing FAMES (# 59584)

Using Computer Modeling to Optimize FAME Analysis (# 59585)

Capillary Columns
The New Rix*-Wax Column (# 59571)

Aromatics in Reformulated Gasoline by GC/MS (# 59572)

Petrochemical

Analyze Fixed Gases Using the New Ri-Msieve™ 13XPLOT Column (# 59566)
New Cap, Column for Simulated Distillation of Petroleum Fractions (# 59567)
New Rtx®-1 PONA Column for Analysis of Petroleum Products (# 59568)
Analyzing Oxygenates in Gasoline (# 59587)

Restek’s ALO, PLOT Column (# 59569)

Rix®-1: A New Bonded Packed Column for Simulated Distillation (# 59570)

Micro & Packed
Analyzing Sulfur Comp. @ Trace Levels Using RT-Sulfur P. Cols. (# 59573)
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