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  Summary
 This method summarizes only the n-Hexane Extractable Material 
(HEM) quantifi cation portion of Method 1664. A one liter water 
sample is passed through the Empore™ Oil and Grease Solid 
Phase Extraction Disk and eluted with n-hexane. The extract is 
dried with sodium sulfate, the n-hexane is evaporated and the 
residue is weighed and reported in mg/L as HEM.

 Description
   EPA Method 1664 Revision A (February 1999) is a performance-
based method for n-Hexane Extractable Material (HEM; Oil and 
Grease) and Silica Gel Treated n-Hexane Extractable Material 
(SGT – HEM; Non-polar Material) by Extraction and Gravimetry. 
The method permits a laboratory to use alternative methods to 
liquid-liquid n-hexane extraction and concentration “provided that 
all performance specifi cations are met” (page iv of EPA Method 
1664 Revision A). There is a further note on page 14 of Revision 
A that states, “Solid-phase extraction (SPE) may be used at the 
discretion of the discharger/generator and its laboratory.” This 
method summary is a step-by-step guide for the use of Empore 
Oil and Grease Solid Phase Extraction Disks to replace the liquid-
liquid n-hexane extraction technique.

  Initial Precision and Recovery
 The table below lists the results of an internal Initial Precision and 
Recovery (IPR) study for the solid phase extraction modifi cation of 
Method 1664 as established in section 9.1.2.1.

 Method 1664, Empore™ Oil & Grease Disk (47mm)

 Recovery  98%
 Standard Deviation  0.216
 MDL  0.679
 ML  2.159
 10 mg/L spikes (n=7). Initial Precision and Recovery tests were 
conducted in an internal laboratory. Results may vary based on 
individual analyst technique.

 Method
    STEP 1   Assemble Glassware: Assemble the fi ltration 

apparatus with the oil and grease disk. Disk must be inserted 

with dimpled surface down. For samples containing high 
concentrations of suspended solids, 90 mm disks and systems 
are recommended. The vacuum system should be capable of 
drawing a minimum of 25 inches Hg (0.85 bar) for 90 mm 
disk systems.
When using solvents and other chemicals, be sure to read and 
follow the supplier’s precautions and directions for use before 
using. Place the waste-receiving vial in the manifold; wash the

 
extraction apparatus and the disk with n-hexane. Rinse down the 
sides of the glassware with n-hexane. Use enough solvent to 
completely cover the disk (20 mL for 47 mm disk and 30 mL for 
90 mm disk). Apply vacuum to draw the solvent through the disk.
Repeat (for a total of two n-hexane washes).
Allow the disk to dry under vacuum for fi ve minutes after the 
second wash.
Remove the waste receiving vial and dispose of the solvent 
according to local, state and/or federal regulations.

    STEP 2   Condition Disk: Replace the waste receiving vial and 
condition the disk by adding 20 mL methanol (47 mm disk) to 
the reservoir. Use approximately 40 mL methanol for a 90 mm 
disk. Use enough solvent to completely cover the disk. Draw a 
small amount of methanol through the disk with vacuum; vent 
the system and allow the disk to soak for 60 seconds. Draw 
most of the remaining solvent through the disk, leaving enough 
methanol to cover the surface of the disk. Do not allow the disk 

to become dry. If the disk becomes dry at any point before 

sample extraction, repeat the conditioning step. 

Remove the waste receiving vial and dispose of the solvent 
according to local, state and/or federal regulations. Rinse the disk 
with deionized water. Use 50 mL water for a 47 mm disk and 100 
mL water for a 90 mm disk. Draw most of the water through, 
leaving enough to cover the disk surface. Do not allow the disk to 
become dry.

     STEP 3   Extract Sample: Add the sample (pH adjusted to 
less than 2) to the reservoir and apply full vacuum. If the sample 
is high in suspended solids, allow the sediment to settle and 
decant as much liquid as possible into the reservoir before 
adding the sediment. Do not let the disk go dry before adding 
the sediment-containing portion. By extracting a majority of the 
liquid before adding the sediment, potential plugging problems 
will be minimized. Filter as quickly as the vacuum will allow. Drain 
as much water from the sample container as possible. Rinse the 
sample container with 10 mL of reagent water and add to the 
disk. Do not let the disk dry before adding the rinse solution.
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    STEP 4   Dry Disk under vacuum for at least 5 minutes. 
Best performance will be achieved when the disk is 
completely dried.

    STEP 5   Elute Disk: Lift fi ltration assembly and insert 
suitable collection vial for eluate collection.

Add 10 mL n-hexane (30 mL for 90 mm disk) to the original 
sample container, replace the cover on the container and invert 
2-3 times to rinse the sides of the container.

Transfer the n-hexane from inside the sample container to 
the disk using a disposable glass pipette. As the n-hexane is 
transferred to the disk, allow it to wash down the sides of the 
reservoir and then pass through the disk to ensure complete 
rinsing of all glassware.

Carefully apply vacuum to draw a few drops of n-hexane 
through the disk, and then stop the vacuum.

Allow the remaining n-hexane to soak into the disk for at 
least 2 minutes. Then slowly draw the remaining solvent 
through the disk under vacuum to remove residual n-hexane 
and dry the disk.

Repeat steps above using a second aliquot of n-hexane.

Wash the sides of the glass reservoir using another aliquot of 
10 mL n-hexane. Apply vacuum and draw the entire volume of 
hexane through the disk.

Allow the disk to dry for at least 5 minutes and then turn off 
the vacuum. The collection vial now contains three combined 
aliqouts of n-hexane.

    STEP 6   Dry the Eluate: The eluate is dried using anhydrous 
sodium sulfate.
•  Place glass wool into the bottom of a small funnel and add 5 

gm sodium sulfate.
•  Obtain a clean collection vial or weighing pan and record its 

weight. Note: Wear gloves when handling preweighed 

collection vessels as oils from the skin may be 

transferred to the vial and affect results.

•  Pour or pipette the eluate onto the sodium sulfate and collect 
into the preweighed collection vessel.

•  Rinse the sides of the collection vial with 5 mL n-hexane and 
add to the sodium sulfate.

•  Rinse the sodium sulfate with another aliquot of 5 mL 
n-hexane, allowing all the solvent to run through the sodium 
sulfate and into the collection vial.

Note:  Empore Solid Phase Extraction Products are  
intended for solid phase extraction during  
scientific research only. These products are not  
intended for use in medical devices or in  
assessment and treatment of clinical patients. 

Important Notice 

CDS Analytical MAKES NO WARRANTIES, EXPRESS OR IMPLIED, 
INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. 
Since a variety of factors can affect the use and performance of a 
CDS Analytical product in a particular application, some of which 
are uniquely within the user’s knowledge and control, user is 
responsible for determining whether or not the CDS Analytical 
product is fit for a particular purpose and suitable for user’s 
method of application. 

Warranty 

Seller warrants its equipment against defects in workmanship and 
material for a period of 12 months from date of shipment from 
the factory under normal use and service and otherwise when 
such equipment is used in accordance with instructions furnished 
by Seller and for purposes disclosed in writing at the time of 
purchase, if any. Any unauthorized alteration of modification of 
the equipment by Buyer will void this warranty. Seller’s liability 
under this warranty shall be limited to the replacement or repair, 
F.O.B., point of manufacture, of any defective equipment or part 
which, having been returned to the factory, transportation 
charges prepaid, has been inspected and determined by Seller to 
be defective. THIS WARRANTY IS IN LIEU OF ANY OTHER 
WARRANTY, EITHER EXPRESSED OR IMPLIED, AS TO DESCRIPTION, 
QUALITY, MERCHANTABILITY, FITNESS FOR ANY PARTICULAR 
PURPOSE OR USE, OR ANY OTHER MATTER. Under no 
circumstances shall Seller be liable to Buyer or any third party for 
any loss of profits or other direct or indirect costs, expenses, 
losses or consequential damages arising out of or as a result of 
any defects in or failure of its products or any part or parts 
thereof or arising out of or as a result of parts or components 
incorporated in Seller’s equipment but not supplied by the Seller. 

Technical Information and Data 

Technical information and data, recommendations, and other 
statements provided by CDS Analytical are based on information, 
tests, or experience which CDS Analytical believes to be reliable, 
but the accuracy or completeness of such information is not 
guaranteed. Such technical information and data are intended for 
persons with knowledge and technical skills sufficient to assess 
and apply their own informed judgment to the information. No 
license under any CDS Analytical or third party intellectual 
property rights is granted or implied with this information. 

Safety and Disposal 

Always follow safe handling practices while processing Empore 
products as applicable to your use. Always wear appropriate 
personal protective equipment while processing Empore products 
as applicable to your use. Dispose of used Empore products per 
requirements of your process. Alteration or addition of other 
materials to Empore products may require unique disposal 
protocols. Always dispose of used product in accordance with 
federal, state and local requirements. 
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