1664A Application Note

Are You Concerned About Compliance?
Use EPA Method 1664A Now That EPA
Method 413 Has Been Removed.

On March 12, 2007, the Federal Register Final Rule, 40 CFR Part 122, 136 withdrew
the approval of all oil and grease methods that use chlorofluorocarbon-113 (CFC-
113, Freon-113) as an extraction solvent. This Rule has been pending for several
years and is now official, and must be implemented by all facilities that monitor for
oil and grease.

Background

The Montreal Protocol on Substances that Deplete the Ozone Layer was initiated

to regulate, and eventually phase out, the use of CFCs and other ozone-depleting
chemicals. As a party to the Montreal Protocol, the United States, as required by law
under the Clean Air Act Amendment of 1990 (CAAA), was committed to controlling
and phasing out the use of CFCs. As a result of this mandate, the U.S. EPA devel-
oped Method 1664A to replace Method 413.1 and Standard Method 5520B, both of
which use Freon 113, a Class 1 CFC, as the extraction solvent for the determination
of oil and grease and petroleum hydrocarbons.

Method 1664A, which uses n-hexane as the extraction solvent, is a gravimetric
procedure applicable to aqueous samples for the determination of oil and grease and
total petroleum hydrocarbons (TPHs). The most significant changes in Method 1664A
compared to other oil and grease and TPH methods are 1) the use of n-hexane as
the extraction solvent, 2) the use of standards of known composition and purity as
the spiking materials for QC analyses, and 3) the introduction of extensive quality
control (QC) parameters.

The inclusion of extensive quality control into the method separates Method 1664A
from earlier analytical procedures. This “performance-based” status means that the
analyst must be able to consistently achieve the recovery values as specified in the
method. In recognition of advances in analytical technology, Method 1664A also al-
lows the use of solid phase extraction (SPE) as an alternate extraction technique. As
has been proven, SPE has several significant advantages over liquid-liquid extrac-
tion (LLE), i.e., reduced solvent volume, analysis time, emulsions, and emissions of
solvents into the atmosphere. In addition, for many industries, such as dry cleaners
and metal finishers, the use of conventional LLE would cause a facility to be out of
compliance, because detergents and metal cleaning products that are soluble in
n-hexane would be extracted and contribute to the oil and grease reported value. In
comparison, when using SPE, the sample never comes into contact with the solvent;
therefore, the facility is not out of compliance when shifting from Freon to Method
1664A.
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How to become compliant

Due to the performance-based requirements of Method 1664A, people should be aware
that Method 1664A is a very demanding analytical procedure and is not a simple replace-
ment for the Freon procedure. There are many quality control requirements that must be
achieved in order to meet the method parameters. A fully automated alternative to expen-
sive, labor-intensive LLE methods for extracting oil and grease from aqueous samples is
offered (Horizon Technology, Salem, NH). Using a combination of advanced liquid han-
dling, SPE, and the Pacific line of O&G (oil and grease) disks, the Spe-Dex® 3000 extrac-
tion system (Horizon Technology) delivers the accuracy and consistency of data needed by
laboratories to comply with Method 1664A QC specifications.

One simple way to achieve compliance quickly is to use SPE and completely automate

the process. The company provides a complete solution to automate SPE quickly, effi-
ciently, and cost effectively for processing samples for oil and grease testing. The 3000XL
handles three samples simultaneously; the water sample is kept in the original sample
container and is loaded directly onto either extractor unit. The operator initiates the run,
and approx. 20 min later (based on the size of the SPE disk used and the cleanliness of
the sample), the sample is automatically processed; the extract is then ready for the next
step. To ensure that the test is as cost effective as possible and delivers the most accurate
results, the Pacific line of O&G disks, available in both 47- and 90-mm sizes, have been
tested extensively and are certified for automation with the manufacturer’s extractor units.

Once the extraction run is finished, the collected extract contains the oil and grease in the
n-hexane solvent. The n-hexane solvent is transferred directly into a weighted aluminum
pan, which is placed into the SpeedVap III (Horizon Technology). The evaporator is de-
signed specifically for oil and grease samples and, within 15 min, completely removes the
n-hexane solvent. Once the pan is dry of the solvent, the pan is removed and immediately
weighed. Use of these aluminum pans eliminates the need for a desiccator, since the alu-
minum does not retain moisture like glassware, and the pans do not emit static discharge,
which can cause difficulty in obtaining a stable reading on the four-place balance.

Conclusion

After many years of waiting, Method 1664A for oil and grease testing is now official;

Freon can no longer be used. Due to the performance-based requirements of Method
1664A, many facilities will encounter issues when trying to implement this procedure to
become compliant. One of the issues is associated with the conventional LLE procedure.
In comparison, SPE eliminates several of these issues, but not all. The biggest issue is
that because it is performance based, the method places the burden directly on each
facility conducting oil and grease testing to routinely achieve the method recovery require-
ments to maintain compliance. A simple way to accomplish this is by using automated SPE
extractors that are programmed and certified, SPE disks that are certified for automation,
and an evaporator that is designed for U.S. EPA Method 1664A to reliably and reproducibly
achieve the results that are needed to meet compliance requirements.
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