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Determination of Chlorinated Acidsin Water Using Liquid-Solid Extraction and Gas Chromatography with an Electron
Capture Detector

Issued August, 1992 as a part of Methods for the Determination of Organic Compounds in Drinking Water, Supplement
II; Revison 1.0; Author: JW. Hodgeson, Environmenta Monitoring Systems Laboratory, Office of Research and
Development, US Environmentd Protection Agency, Cincinnati, Ohio 45268.

The complete method is avalable as apart of Supplement 11 from Nationd Technicd Information Service (NTIS),
Springfield, VA 22161; publication PB 92 207703, (800) 553-6847.

Summary

This method determines chlorinated acids in ground water and finished drinking water. Surface water isadso included in
recovery and precison data. Sdtsand eders are hydrolyzed to the corresponding acid before the analysis. The sample
prep uses 47 mm SDB s0lid phase extraction disks to extract the andytes diazomethane to form the methyl esters, and
GC-ECD for find andysis.

Analytes

Acifluorfen Dichlorprop

Bentazon Dionseb

24-D 5-Hydroxydicamba
24-DB Pentachl orophenol (PCP)
Dacthd Picloram

Dicamba 245T
3,5-Dichlorobenzoic Acid 24,5TP (Silvex)

MDLsin reagent water range from 0.06 to 1.23 pg/L. with an average of 0.35 pg/L.
Method Detection Limits

M ethod

1. Mix 250 ml of sample with 50 g sodium sulfate and 4 ml of 6N NaOH (to pH 12) in a ssparatory funnd. Shake
periodicdly for 1 hour.

2. Extract organic interferences from the agueous layer using 3 x 15 ml methylene chloride. Discard the methylene
chloride. Drain the agueous layer into a500 ml beaker and adjust the pH to 1 using concentrated sulfuric acid.

3. Assamble Empore™ 47 mm poly(styrene-divinylbenzene) extraction disks in an dl-glassfiltration apparatus
(manifolds are gopropriate for multiple samples).

4., Wash the diskswith 20 ml of 10% methanol in methyl-t-butyl ether by alowing the solvent to soak into the disk for
two minutes. Use vacuum to pull ar through the disk for five minutes.
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5. Udng avacuum of about 5 inches of Hg, add the following series to the disk: a. 20 ml methanal; b. 20 ml reagent
water; ¢. sample. Don't allow the disk to dry between the steps. (For samples with suspended solids, higher vacuum
is gppropriate once the flow dows down.)

6. Once the sample has passed through the disk, apply maximum vacuum for 20 minutesto dry the disk.

7. Place an gppropriate elution tube in the vacuum apparatus to collect the dluant. Use 2 x 2 ml of 10% methanal in
methyl-t-butyl ether to dute the disk. Allow each aliquot to soak into the disk for one minute before gpplying
vacuum.

8. Rinse the 500 ml besker with 4 ml of pure methyl-t-butyl ether and elute the disk with this asin step 7.

9. Dry the extract with sodium sulfate. If awater layer isin the dution tube, leaveit behind, rindng the eution tube
with 2 x 1 ml methyl-t-butyl ether and adding these rinsingsto the drying tube. Findly, rinse the drying tube with 1
ml of methyl-t-butyl ether. The find volume should be 6-9 ml.

10. Derivatize the acids in a diazomethane generator and andyze by GC-ECD.

IMPORTANT NOTICE TO PURCHASER:

All statements, technical information and recommendations contained in this literature are based on tests conducted with 3M approved
equipment and are believed to be reliable. However, the accuracy or completeness of the tests are not guaranteed. THE FOLLOWING
ISMADE IN LIEU OF ALL WARRANTIES, EXPRESS OR IMPLIED, INCLUDING THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. The seller’s and manufacturer’s only obligation will be to
replace the quantity of the product proved to be defective. Neither seller nor 3M will be liable for any injury, loss or damage, direct or
conseguential, arising out of the use of or the inability to use the product. Before using, the user must determine the suitability of the
product for his or her intended use.

New Products Department
3M Industrial and Consumer Sector

3M Center, Building 220-9E-10
St. Paul, MN 55144-1000
800 328 5921 78-6900-3733-4(105.1)R1



