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Introduction
The target analyte list for EPA Method 525.2 is comprised of 110 compounds that 
are representative of four organic compound classes as pesticides, polynuclear 
aromatic hydrocarbons, PCBs, phthalates and adipates. Method detection limits 
(MDLs), as published in the method, ranges from 0.03-2.4μg/L and the recovery 
rate varies from 20 – 180% for each individual compound. Furthermore, after av-
eraging each compound within the four compound classes, the averaged recovery 
rate for each class is:

   Pesticides                      108%
   PCBs                             108%
   Phthalates & Adipates  116%
   PAHs                            112%

EPA Method 525.2 specified SPE disks as the sample preparation tool for the 
cleanup and concentration of organic contaminants from drinking water samples1,2. 
There are two challenges in the methods in the sample preparation as (1) large 
sampled volume at 1 liter, and (2) low pH at 2. EmporeTM C18 disks can consistently 
tackle with these challenges without loss of C18 phase from the silica support in 
the disks. EPA Method 525.2 specially warned that stripping C18 phase in the 
extraction disk packing will complicate the chromatographic analysis with high 
background, which could obscure the testing results on compounds of interests.  

In this application note, a one-liter water sample was passed through a 47mm 
C18 Empore™ disk and eluted with ethyl acetate and methylene chloride under 
negative pressure. Then the extract was dried and reduced in volume down to 1.0 
mL and future analyzed by GC/MS.

The validation data presented herein was determined on three separate lots of C18 
disks. MDLs were not discussed as it relies on the GC/MS instrument setup. The 
recovery rate and RSDs were the key focus. In addition to the analytes listed in 
EPA Method 525.2, recovery data for an extended list of analytes is also studied.

Experimental Setup

Chemicals:
99 compounds in Table 1 plus 31 compounds in Table 2 were individually pur-
chased from AccuStandard (New Heaven, CT), then mixed to a final 1000ppm 
concentration for each compound. Sodium sulfite was obtained from Sigma-Aldrich 
(St. Louis, MO). Methylene chloride, Ethyl Acetate and Methanol were GC grade 
and acquired from Burdick & Jackson (Muskegon, MI). 
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Sample Pre-treatment:
40 mg of sodium sulfite was added to 1 L of tap water to 
reduce free chlorine. The water sample was adjusted to 
pH=2 by using 6M HCl. 5ml of methanol was added as 
a wetting agent. For recovery data, each water sample 
was spiked with 2 µl of 130 compounds mix. Internal 
standard and surrogate were also added for GC/MS 
detection. The EmporeTM 47mm C18-bonded silica disks 
(Fisher ScientificTM 13-110-018/VWRTM 76333-132, CDS 
Analytical, Oxford, PA) were used for the extraction from 
3 different lots and repeated number n=9.  

Method: 
1.Assemble an all glass filtration assembly using a 47 
mm C18 Empore™ disk. Use of a manifold for multiple 
extractions is acceptable.

2. Wash the extraction apparatus and disk by adding 5 
ml of a 1:1 mixture of ethyl acetate (EtAc): methylene 
chloride (MeCl2) to the reservoir. Pull a small amount 
through the disk with a vacuum; turn off the vacuum 
and allow the disk to soak for about one minute. Pull the 
remaining solvent through the disk and allow the disk to 
dry.

3. Condition the disk by adding approximately 5 ml 
of methanol to the reservoir, pulling a small amount 
through the disk then letting it soak for about one minute. 
Pull most of the remaining methanol through the disk, 
leaving 3 to 5mm of methanol on the surface of the disk.

4. Add 5 ml of reagent water to the disk and using the 
vacuum pull most through, again leaving 3 to 5 mm of 
water on the surface of the disk.

5. Add 5 ml of methanol to the water sample and mix 
well. Add the water sample to the reservoir and, under 
vacuum, filter as quickly as the vacuum will allow. Drain 
as much water from sample bottle as possible.

6. Remove filter assembly and insert suitable sample 
tube for eluate collection.

7. Add 5 ml of EtAc to the sample bottle. Rinse bottle 
thoroughly and transfer solvent to the disk with dispo-pi-
pet, rinsing sides of filtration reservoir in the process.

8. Pull half of solvent through disk then release the 
vacuum. Allow the remaining solvent to soak the disk for 
about one minute, then draw remainder through under 
vacuum.

9. Repeat the solvent rinse of the sample bottle and 
apparatus using 5 mL of MeCl2.

10. Using a disposable pipette, rinse down the sides 
of the filtration glassware with two 3 mL aliquots of 1:1 
EtAc/MeCl2.

11. Dry the combined eluant with 5-7 grams granular 
anhydrous sodium sulfate. Rinse the collection tube and 
sodium sulfate with two 3 mL portions of 1:1 EtAc/MeCl2 
and place combined solvent into a concentrator tube.

12. Concentrate extract to 1 ml under gentle stream of 
nitrogen (may be warmed gently). Do not concentrate to 
<0.5 ml or loss of analytes could occur.

13. Analyze by GC/MS.

Results
Table 1 summarized 99 compounds on the EPA Meth-
od 525.2 list. The average recovery for 95 compounds 
exceeded 90% with average Relative Standard Devia-
tion (RSD) = 4.3%. The other 4 compounds had recov-
ery between 77% to 89% with an average RSD = 10%. 
Additional 31 organic compounds have been validated, 
and the results were shown in Table 2.  29 of these 
31 compounds exceeded 90% with average RSD = 
5.7%.  These results showed the organic compounds in 
drinking water samples had been effectively extracted by 
EmporeTM C18 disks. 

Conclusions
A simple and effective method to extract organic com-
pounds from large volume 1L drinking water sample by 
EmporeTM C18 47mm disks has been validated per EPA 
Method 525.2. The results are showing excellent analyte 
recovery and RSDs using EmporeTM C18 disks, ensuring 
a rapid, economical, reliable sample preparation. 
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Table 1. Average recovery and RSD for compounds in EPA 525.2 



 
 
 
Table 2. Additional compounds validated by this method 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Conclusion: 
 
A simple and effective method to extract organic compounds from large volume 1L drinking water 
sample by EmporeTM C18 47mm disks has been validated per EPA Method 525.2. 99 organic compounds 
listed in the method have been extracted from drinking water samples, and then quantified by GC-MS 
with concentration at 2.0 ppb. Recovery exceeded 90%  with average RSD of 4.3% for most compounds 

Table 2. Additional compounds validated by this method


