Document Display | NSCEP | US EPA

o : e - P05

MEFHUEE F'-:E i TNE HLORT iTE 0 AT ~AMEALTHE 5,
SE L CR OO D ]P:Ewﬁ]r]r:-;s

TH WAlER S0 WASTEWA TER

—.-dl.--'-.

INTERIM
Pending Issuance af
Methods for Organic Analysis
of Water and Wastes

U.5. ENVIRONMENTAL PROTECTION AGEMCY
ENVIRONMENTAL MONITORING AMD SUPPCRT LABORATORY
CIMCIMMATL, OHID 425GE

September 1978

http://nepis.epa.gov/Exe/ZyNET .exe/30000QNQ.txt?Zy...=ZyActionL & Back=ZyActionS& BackDesc=Results%20page (1 of 192)1/24/2007 4:06:24 PM



Document Display | NSCEP | US EPA

FCREWORD

This collection of methods for the detsrmination of benzidine,
chlorinated organic compounds, pentachlorcphenol and pesticides has been
assambled by the staff of the Environmental Monitoring and Suppart
%aburatnry = Cincinnati (EMSL-Cinti.) for use by the NPDES Permits

rogranm.

These methods are as referenced in the Federa) Register of
Oecember 1, 71976 and are being provided only for the interim period until
thei?ag?al “Mathads for Organic Analysis of Water and Wastes® hecomes
available.

Dwight G. Ballinger, Director
Environmental Mon{toring and. Support Laboratory - Cincinnati

i1
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DISCLAIMER .

The mention of trade names or commercial products in ithis manual is for
. ilTustration purposes, and does not constitute endorsement or recommendatior
N by the 1. 5. Environmental Frotection Agency.

o aidim

http://nepis.epa.gov/Exe/ZyNET .exe/30000QNQ.txt?Zy...=ZyActionL & Back=ZyActionS& BackDesc=Resul ts%20page (3 of 192)1/24/2007 4:06:24 PM



Document Display | NSCEP | US EPA

111

TABLE OF COUTETE

Fzra

Method for Benzidine and Its Salts in Water and Waztewatar 1
Method for Chlorinated Hydrocarbons in Water and Wastewatar 7
Method for Organophosphorus Pesticides in Water and Wasta-

watar 25
Method for Polychlorinated Biphenyls (PCBs) 4n Watar and Wista-

water 43
Mathod for Triazine Pesticides in Water and Mastawater 81

Method for O-aryl Carbamate Pesticides in Water 2pd Wastewstar a4

#ethod for N-aryl Carbamate and Urez Pasticides in Water and
Wastewatar 104

Method for Chlorophenoxy Acid Pesticides 4n Water and Wastewatar 115

Method for Volatile Chlorinataed Organic Compcounds 4n Water and

Hastewater 130
Mathed for Pent&:hIﬁg;hennl in Water and Wastawater 140
Appendix I | 147
Appendix II . lde
Appendix III 149
Appendix IV 151
Bib1iography 154

http://nepis.epa.gov/Exe/ZyNET .exe/30000QNQ.txt?Zy...=ZyActionL & Back=ZyActionS& BackDesc=Resul ts%20page (4 of 192)1/24/2007 4.06:24 PM




Document Display | NSCEP | US EPA
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PAGE REFEREMNCES

- F.R.# Paramster EPA 14th ed. ASTM Uses*  STORET
This Manual Std. Methods (1975} NUMBER
. 2 Banzidine 1 - - — 319720
14 chlorinated organic
comoaunds : -
Benzyichlorige 130 - - - -—
Carbon tetfrachlorids 130 - - - 32102
Chlorobenzana 130 - - - 34301
Chloroform 130 - == - 12180
Epichlorohydrin 130" - - -— -
Heptachlore epoxide == 355 EE? 0 39420
Methylene chlorida 1 - - - 14423
PCE-T1016 43 -— - — 4571
PCE-1227 . a3 ' - - - 39488
PCB-1232 43 —-= - . ggig%
PCB-1282 43 - — 2=
PCE-1248 i3 - - -— 39500 |
PCE-1254 43 - - - 39504 .
PCE-T260 a3 - _ - - 39508
1,1,2,2=Tetrachloreathans 130 - - - as
Tatrachloroethylens 130 - . - 14475
1,2, 4=Trichlorobenzena 130 - - — ==
1,1, 2=-Trichlaroethane 130 - - - -
- a AaMT3
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1.1,2=Trichlaroethane 130 -— ~= == -=

94  Pentachlorophenol

35  Pesticides
A?3r2n1 7 585 529 i) 35330
Ametryn 33 - aa _— -
Aminocard ’ gg - - = -
Ati"atﬂﬂ - - - - ——
Atrazine ] == -= - 39023
' Azinghos methyl 25 -- - - -
Barban 104 - e - -=
BH{ 7 11 529 - =
Captan 7 8B5S - - SQEgD
Carbaryl 34 - == 35- 39750
Carbophenothion - - - —
E;?uﬁgane 7 555 EZ9 - 39350
I:h-l'u'l. ™0 |'|.EI'.I1 1':":1 == - - -
E,4-Dp g 115 - — 35 -

F.R.# Parametar EPA T4th ed. AETM™ J555* STORET
) This Manual Std. Methads [1975) MUMBER
0oo : 7 855 529 an 39380
00E 7 g55 829 30 39385
0oT 7 855 529 30 39370
gngEun-U %g - - - 39580
T2ZT1NaN B - — |
DHecamba 118 - — 33‘ 39970
Dichlorofenthion - - - 0 -
Dichloran 7 535 - - -—
Dicofal — - g - -
Die drin 7 = 2 g W
Dioxathion - - - 30 ==
Disulfaton 25 - - - 32070
Diuron 104 == -t . J9650
Endasulfan 7 11 529 v 39388
Edr!n 7 B8R 523 35380
Ethian - - - k(] 39358
Fanuron 104 — - - -
Fenuron - TCA 104 i _— —— -
_ Heptachlor 7 555 529 30 39410
Cndame K 5 5 1 37
529 |
Linuran 104 -_— - EE- 33382
Malathion 25 555 - ac
Methiocard 24 - ' -- - 3€53U
MathoxychTar 7 855 529
Maxacarbate g4 ,f - 3?- 3€f39
Mirex 7 T § - -
M-J:lwnﬁ Rt 5 ' 39753
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IMoAQLIr oS L
Mirex

Monuran
Manuron=TCA
Neburon
Parathion methyl
Parathian athyl
PCHE

Perthana
Prometon
Promatryn
Propazine
Propham
Praparur
Sacbumaton
Siduran

51 vex

Simazine
Strobane

Swap

E ¥ 4 Fl E-T
Terbuthylazine

vi

-
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F.R.#  Parameter EPA 18th ed.  ASTM  USaS*  STORET
This Manual Std. Methods [197%) MUMBER

Toxaphene ' 7 555 529 30 36400
Trifluraline 7 - - - 39030

*Goerlitz, D. & Brown, E. "Methods for Analysis of Organic Substances in
Water,® U.5. Geological Survey Techniques of Water-Resources Inv. Book 5, Ch.
- A3 (1872).

wid
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METHOD FOR BENZIDINE AND ITS SALTS IN WASTEWATERS

1. Scope and Applicaticn

1.1 This method covers the determination for benzidine and its salts
in water and wastewaters. The method can bs modified to apply
21sg to the determination of closely related materfals as des-

cribed under Interfarences (4.2).

1.2 The salis of benzidine, such as benzidine sulfate, are measurad

' and reported as banzidine, STORET MO. 39720.

1.2 The method detection limit is 0.2 __uly"l when analyzing 1 liter of
sampT&.

2. Summary

2.1 The water sample is made basic andhtha benzidine is extracted
with ethyl acetate. Cleanup is accomplished by Extractfng the
benzidine from the sthyl acetate with hydrochloric acid.
Chlgramine-T §s added to the acid solutien to oxidize the benzi-
dine. The yellow axidation product is extracted with ethyl
acetats and measured with a scanning spectrophotometer. The
spectrum from 510 nm ta 370 nm s ysed for qualitative identi-
fication.

3. Hazards
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3. Hazards

3.

4.

1 Benzidine is a known carcinogen. All manipulations of this

methad should be carried out in a hoed with protection

provided for the hands and arms of the analyst. Consult OSHA
regulations (1) befaors working with benzidine.

Interfarences

4.1 The multiple extractions effectively limit the interferences to
organic bases. The oxidation with Chloramine-T to form a yellow
product is very selective and has been described in deta’l
(2,3). The use of the absarption spectrum for the identi-
fication of benzidine results in a highly specific procadure.

4.2 Some compounds having 2 structurs very similar to benzidine will
interfere with the quantificatien, if present. Examples of
these interferring compounds are dichlorobenzidine, a-tuﬁidine.
and dianisidine.

4.3 A general yellow background colar fn the e:éraci will 1imit the
cell patEIEngth that can be employed and thus Timit the zensi-
tivity of the method.

Aoparatus and Materdals .

5.1 Spectrophotometer-visible, scanning (510=370 nm).

5.2 Separatory Funne1§ - 125 m1, 280 ml1, 2000 ml.

5.3 Cells - 1 to 5 cm pathlength, 20 m1 volume maximum.

Reagents, Solvents and Standards

6.1 Ethyl acetate
6.2 Hydrochloric acid (1 N) = Add 83 m] conc. hydrochloric acid to

water and dilute to ome 1iter.
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water and dilute to ome 1iter.

6.3 Chiloramine-T - 0% solutfon. Prepare fresh daily by dissolving

1.00 Chloramine=T in 10 ml1 distiiled water.

6.4 Stock standard (0.2 ug/u1) - Dissolve 100.0 mg purified benzi-
dine in abcout 30 m? 1 N HC1. Oflute to 500 ml with water.

7. Preparation of Calibration Curve

7.1 To a series af 125-m] separatory funnels, add 45 ml of hydro-
chloric acid and 10 ml of ethyl acetate. Shake for ona minuts
to saturate the acid layers. ODiscard the solvent layersz. Dose
the series with volumes fram 1.0 to 20.0 ul of stock standard,
usfng syringes.
7.2 Treat standards according to the Procedura beginning with 8.5,
8. (Quality Contraol
8.1 Duplicate and spiked sample analyses are recaommended as quality
:un£r¢1'chEtks+ Quality control chartz should be developed
and used as a check on the analytical system. Quality control
check samples and performance evaluation samples should be
analyzed on a reqular basis. _
8.2 Each time 2 sat of samples is extracted, z methed Dlank is
determined on a volume of distilled water sguivalent ta that

used to dilute the sample.
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used to dilute the sample.

9. Procedurs
9.1 Adjust the sample pH to B.5 to 5.0 with dilute NaOH or HCI.

8.2 Transfer 1 Titer of sample to a 2000-m1 separatory funnel. Add
150 m1 ethyl acetate and shake for two minutas. Allow the

layers to saparate, then drain the water Tayer into a

second 2-1iter separatory funnel. ODrain the soivent layar into
a 250-m1 separatary funnel.

9.3 Repeat the sxtraction of the water Tayer twice more with
50-m1 portions of ethyl acetats. Combine all solvent Tayvers,
then discard the watar layer.

9.4 Extract the solvent layer three times with 15-m] portions of

+hydrochloric acid by shaking 2 minutes and allowing the phases

to separata. Combine the acid layers in 2 glass stoppered
container for cold storage until time is available for anzivsis,
or tran;fér the Tayers directly into a 125-m] separatorv Tunnel.

9.5 Prepare the spectrophotometer so it i5 warmed and rEAcY 0 use.
The remafnfng staps of the procedurs must be performed rapidly
on one sample at 2 tima. '

9.6 To the hydrochlaric acid salution in a 125 al sezaratory Fumnel,
add 1.0 m1 chloramine-T soTution and mix. Add
£5.0-m1 ethy] acetate with a pipdt and zhaks fFor wo =inucas.

Allow the Tayers to ssparate, then discard ths aguecus anasa.
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Allow the Tayers to ssparate, then discard the aquecus anasa.
9.7 Filter the solvent Tayer through coarse 7iltor paoer znd Fi17 a
S-cm 211 with the 7iltrata.
9.8 3can the solvent from 510 am to 370 nm. Ethyl acetzss fs used
for a blank with doublé oeem instruments. Shortsr pathlangih
cells should be used in cases where absorbance sexczads 0.3,
10. Caleulation of Results
10.7 Benzidine s identified by its absorbance maximum z%
435 nm. Dichlorobenzidine gives similar response but has its

absorbance maximum at 445 nm..
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10.2 Comstruct 2 baz2line from the absorbance minimum at about 470 nm
o th: mindmust =t 350 am {420 o minimum for samples with a

high background). RaSord the 2osorbance ofthe peak maximum and

10.3 Using the net absorbance valuas, prepare a calibratiom plot from
the standards. QOetermine the total micrograms in sach sampls
froem this plat.

10.4 Divide the total micrograms by the sample volume, in liters, to
determima pgs/l. Correct results for call pathlength 1F
necessary.

11. Reporting Results

11.1 Repart ragylts in micrograms per liter as benzidine without
corraction for recovery daﬁa. Whan duplicatz and spike samplas
gre analyzed all data cghtained should be reportad.

12. Accuracy and Precision

12.1 When 1 Titer samples af river water were dosed with 1.80 pg of

Eenzidine, an avarage of 1.24 pug was recaversd. Tha standard

deviation was 0.092 wg/1 (n=8).

L]
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METHOD FOR CHLORINATED HYDROCARBOMS IN WATER AND WASTEWATER

1. Scope and Application

. 1.1  This method covers the determination af various organo-
chlorine pesticides and heptachlor epoxfde in water and
wastewatar.

1.2 The fallowing pesticides may he detarmined individually hy this

method:
Parametar . Storst Na.
Aldrin 39330
BHC -——

* Captan 39540
Chlardane 33350
ooo 39340
D0E - 39385
ooT 33370
Dichloran ===
Dialdrin 393a0 !
Endosulfan 39388 '
Endrin 39340
Haptachlar 39410
Lindane 39782
MathoxychTor 39480
M rax 39755
PCNB 39029
Steghane P
Taxaphena 39400
Trifluralin 39030

1.3 The following chlorinated organic compound may he detarmined
fndividually by this mathod:
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individually by this mathed:

Compound Storst Ma.
Heatachlor epoxide J—

|

2. Summary

2.1 The method offers several znalytical altarnatives, depandent on
the analyst's assessmant of the naturs and extent of interfara
ences and/for the complexity aof the hes:1cfd& mixturas Found,
Specifically, -the procedure describes the use af an effactivs
co=3a1vent for efficient sample extraction; provides, through .
use of column chromatography and liguid-Tiguid partition,
methods for a2limination of non-pesticide interferances and the
pre-separdtion of pesticide mixtures. [dentification is made
by salactive gas chromatographic separatfons and may B2 corro-
borated through thelusﬂ af two or mara unlike :aTumnﬁ,
Detection and measurement is accomplished by electron capturs,
microcoulametric or e]ettf¢1yt1c conductivity gas chromato-
graphy. Results are reported fn micragrams per Titer.

2.2  Confirmation of the identity of the comoounds sheuld be made by
GC=M5 when a new or undefined sample ifype is Defng analyizd and
the concemtration is adequate for such detarminatiom.

2,3 This method s recommanded for use anly by experianced peszti=
Tide analysts or under the clase supervisfon af such qualified
FErsons.
3. Interfersnces
3.1 salventz, reagents, glasswars, and oiher sampie arocessing

hardware may yiald discrete artifacts and/ar alevatad
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hardware may yiald discrete artifacts and/ar aleyatad

baszlines, causing misinterpretation of gas chromatograms.

ATl of these materials must be demonstrated to be free from

interferances under the conditions of the analysfs. Specific
salaction of Feagents and purification of solvents by distill-
ation in ail-glass systems may be required. Rafer to Appendix
1.

3.2 The interferences in industrial effluents are high and varied
and often pose great difficulty inm obtaining accurate and
precise measurement of organochlorine né;t1c1d25. Sample
clean-up procedures are generally reguired and may result in
the loss of certain grganochlorine pesticides. Therefore,
great care should be axercised in the selaction and use of
methods For aliminating or minimizing interferences. It s not
possible to describe procadures for overcoming 2711 of the
interferences that may be encountersd in indu5t£1a1 affluants.

3.3  Palvchlarinated Siphanyis (PC8s) - Spacial attentfon is called
to industrial plasticizers and hyd%au11c Fluids such iz the
PC8s, which are a potential sgurae of intarferance in pesticide
gnalysis. The presance of PCBs fs indicated by a large number

nf partiazlly resolved ar unresolved peaks which mav occur
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W A 3@ IS EEm e W W@ 8 i bmmumn g W §ar g e
of partially resolved or unresglved peaks which may occur
throughout the entire chromatogram. Particularly severs PCE
interferance will require special separation procadures (1, 2).

2.4 Phthalate Estars - Thase compounds, widely used as
p!astfc%zers, respond to the alectron capture detector and ars
& source of interferance in the determination of arganochlorine
pasticides using this detecfar. Watar leachez thessz materials

from plastics, such as polyethylane bottles and tygom tubing.

]

The présen:e of phthalats esters is implicated in samples that
respond to electron capture but not to the microcoulomairic or
glectrolytic .conductivity halogen detectors or to the flame
photometric detector.

3.5 Organophosphorus Pesticides - A numbEr of nrgannphdsphnrus
pesti:?des, such as those containing ﬁ nitro group, e.g., para-
thion, also respond to the electron capture detector and may
interfere with the determination of the organochlarine pesti-
eijdas. Such corpounds can be fdentified by their response ta
the flame photometric. detector (3].

4, ﬁggaratus and Matarials
4.1 Gas Chromatagraph - Eﬂuippeﬂlwith glass Timed injection part.
_4.2 ﬁetectnr Options: '
4,2.1 Electron Capture - Radipactive [trft1um ar nickél.EE}
4.2.2 Microcoulometric Titration . . -
4,2.3 Electrolytic Conductivity-
4.3  Recorder = ?utent1umetr1c strip chart (10 in.) compatible with
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4.3  Recordar - E'ntent'lumetr-]c strip chart (10 in.) compatible with
the detaector.
4.4 Gas Chromatographic Column Materials:
4.,4.7 Tubing - Pyrex [180 cm long X & mm ID)
4.8.2 Glass Wool - Silanized .
4.4.3 Solid Support - Gas-Chrom-Q (100-120 mesh)
4.4.4 Liquid Phases - Expressad as weight parcent coated on
salid support.
4.4.4.1 0Ov-1, 3%

J4.a,4,2  Q¥-270, 5%

10
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4.4.4.3 OV-17, 1.5% plus QF-T or OV-270, 1.95%
4.4.4.4 QF-1, 8% plus SE-30, 4%

4.5 Kuderna-Danish (K-D) Glassware

4.5.1 Snyder Column - three-ball (macro) and two-ball
{micro) . -

4.5.2 Evaporative Flasks - 500 ml

4.5.3 Receiver Ampuls - 10 ml, graduated

4.5.4 Ampul Stoppers '

4.6 Chromatographic Column = Chromaflex {200 mm long x 19 mm IO}
with coarse fritted plate on hottom and Teflon stopcock; 250-ml
resarvair bulh at top of column with flared out funnel shape at
top of bulb - a special order (Kontes K-420540- 2011).

4.7 Chromatographic Column = pyrex (approximately 400 mm long x 20
mm I0) with coarse fritted plate on bottom.

£.3 Hicfn Syringes = 10, 25, 50 and 100 ul.

4.9, Separatory funnels - 125 ml, 1000 ml and 2000 ml with Teflon
stopcock.

4.10 Blender - High spead, glass or stainless steel cup.

4.11 Graduated cylindsrs - 100 and 250 ml.

4.12 Florisil - PR Grade (50-700 mesh); purchase activated at
1250°F and store in the dark in glass containers with glass
stoppers or foil-lined screw caps. Before use, activate sach
batch overnight at 1309C 4in foil-covered glass container.
Detarmine lauric-acid value (See Appendix II).

5. Reagents, Solvants. and Standards

5.1  Sodium Chloride - {ACS) Saturated solution in distilled water

11
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5.2
5.3

5.4

5.5

5.6

5.7

(pra=rinsa NaCl with haxane).

Egdium Hydroxide - (ACS) 10 N in distilled water.

Sodfum Sulfate - (ACS) Granular, anhydrous [conditioned at 400

C for 4 hrs.]).

Sulfuric Acid - (ACS) Mix equal volumes of conc. Ha50; with

distilled water.

Disthyl Ethar - Nanograde, redistilled in glass, if necessary.

5.5.7 Must be free of peroxides as indicated by EM Quant tﬂﬁt
strips. (Test strips are available from EM Labaratories,
Inz., 500 Exacutive 3Tvd., Elmsford, M.¥. 105230

8.5.2 Procedures racommandad for removal of peroxides ére
provided with the tast striqsf

fcatonitrile, Haxans, ﬁ@thﬂﬂﬂ], Methylena Chloride, Petrolseum

Ether (boiling ;anga i0-80°c) - nanograde, redistill in-g1a55

if necessary.

Pegticide Standards - Reference .grade.

6. Calibration

6.1

5.2

Gas ﬂhrumatugraphic pperating conditions are cansidered accapt-
able if the response to dicapthon is at Teast 50% of full scale
when < 0.06 ng 1s injected for electron capturs detaction and
=100 ng iz injected for microcculometric or electrolyiic
conductivity detection. For all quantitative measursments, the
detector must be operated within {ts linear respanse range and
the detector noisa Tevel should be less than 2% of full scale.
Standards are fnjected Ffrequently as a check on the stability

of operating conditions. Gas chromatograms of several standard

12
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pasticides are shown in Figures 1, 2, 3 and 4 and provide

raferance operating conditions for the four recommended columns.

6.3 The elution order and retention ratios of various organo-
chlarine pesticides are provided in Table 1, as 2 guide.

7. Quality Control
- 7.7 Duplicate and spiked sample analyses are recommsended as quality

control checks. Quality control chafts {4) should be developed
and uséd a5 a3 check on the amalytical systam. Quality control
check samples and performance evaluation samples should be
analyzed on a reqular basis.

7.2 Each time a set af.samples is axtracted, a method hlank is
detarminad on a volume of distilled water equivalent %o that
used to dilute the sample.

8. Samnle Preparation

| The sample size taken for analysis is dependent an-the type of
sample and the sensitivity required for the purpose at hand,
Background information on the pesticide levels previously
detected at a given sampling site will assist in determining
the sample size required, as well as the final volume ta which
the axtract needs to be concentrated. A l-liter sample fs
usuarﬁy taken for drinking water and ambient water analysis to
grovide a detection Timit of 0.050to 0.100 pg/i. One-hundred
millilitars 75 wsually adequats o provide a detectiom limit of

1 ug/1 for industrial effluents.
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T ug/1 for industrial effiuents.
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: Table 1 '
RETENTION RATIOS OF VARIOUS ORGANDCHLORINE PESTICIDES RELATIVE TO ALORIN

1.5% 0U=-17 5% OF-1
Liquif + . 5% = ' _*D
Phase 1.95% gF-12 av-210 V-1 4% 3E-30
Column Temp. 200 ¢ 180 C 180 ¢ 200 ¢
Argon Methane -
Carrier Flow 60 ml/min 70 mI/min 70 ml/min 60 ml/min
Pesticide RR RR RR AR
Trifluralin 0.39% 1.1 0.33 0.57
=-8HC 0,54 Q.64 .35 0.4%
PCNE Q.68 .85 0.49 0.83
Lindane 0.549 Q.81 0.44 0.e0
Dichloran Q.77 1.29 0.43 0.70
Heptachlor . 0.82 0.87 0.78 0.83
Aldrin 1.00 1.00 1.00 1.00
Heptachlor Epoxide - 1.54 1.93 1.28 1.43
Endosulfan I 1.95 2.48 | 1.682 1.79
p.p'-0DE 2.23 2.10 2.00 1.82
Dieldrin 2.40 3.00 1.93 2.12
Captan 2.59 1,00 1.22 1.94
Endrin 2.93 3.58 2.18 2.42
a,p"-00T 3.6 2.70 2,89 2.39
ng.-nm 3.“8 31?5 Eq-ET Elss
Endosulfan LI 3.59 4,59 2.25 2,72
p,p'-00T 4.18 4.07 2.50 3,12
Mirex B.1 3.78 §.5 4,79
Methoxychlor 7.6 6.5 5.7 .60
Aldrin
(Min. absolute) 3.5 2.6 1.0. 5.6

1A11h§u1umhs glass, 180 c¢m x 4 mm 10, solid support Gas-Chrom O (100/120
- _mes .
2O¥-210 also may be uszad

18
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8,2 Ouantitatively transfer the proper aliguot of sample from the

sample container into a twe-liter separatory funnel. IT lass
than 800 mil f; analyzed, dilute to one liter with interfarence
frea distilled water.

9. Extraction

9.1 Add 50 m1 of 15% methylene chloride in hexane (v:iv) to the
sample in the separatory funnal and shake vigorously for two
minutes.

9.2 Allow the mixad solvent to separate from the sample, then draw
the water into a ome-liter Erlemmeyer flask. Pour the organic
layer imto 2 100 ml beaker and then pass it through a eo 1umn
cnnta1niﬁg 3-4 inches of anhydrous sodium sulfate, and collect

it in a 500 mi K-D flask eguipped with a 1D ml ampul. Return
the water phase to the separatory funnel. Rinse the Erlenmeyer
flask with a secand 50-m] volume of solvent; add tha solvent to
the separatory funne] and complets the extracticn p%ﬂcedure a
sacond time. Perform a th1rd_&xtract1an in the same manner.

9.3 Concentrate the extract in the K-0 evaporator on a hot water
bath.

9.4 Analyze by gas chromatography unless z need for cleanup s
indicated (See Section 10].

10, Clean-up and Semaration Procadures

10.1 Intarferences in the form of distinct peaks and/or high back-
ground in the initfal gas chromatographic analysis, as well as
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around in the initfal gas chromatographic analysis, as well as

the physical characteristics of the extract (color, cloudiness,

viscosity) and background knowledge of the sample will indicate

19

whether clean-up is requirsd. When thess interfare with

measurement of the pesticidas, or affect column Tife or

detector sensitivity, proceed as directad belaw.

10.2 Acetonitrile Partition - This procedurs is used to isolate fats
and_nils frrom thelsamp1e extracts. It should be noted that not
aT1'p&sticjdes are quantitatively recovered by this procedurs.
The analyst mist be aware of this and demonstrata the affi-
ciency of the partiticning for specific pesticides. .Ali of tha
pesticides listed in Scope (1.2) with the exception of mirex
are efficiently recovered.

10.2.7 Quantitatively transfer the previousTy concentrated
extract to a 125-ml separatory funnel with enough
hexane to bripg the final volume to 15 ml. Extract the
sample Tour times by shaking vigorously for ane minute
wWith 30-m1 portions of hexane-saturated acetonitrila.

10.2.2 Combine and transfer the acstonitrile phases to a
one-liter separatory funnel and add 650 m] of distilled
water and 40 ml of saturated sodium chloride solutian.
Mix thoroughly for 30-45 seconds. Extract with two
100-m1 portions of hexane by vigorously shaking about
15 seconds.

10.2.3 Combine the hexans extracts in a one-liter separatary

funnal and wash with two 100-m1 portions of distilled
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funnal and wash with two 100-m1 portions of distilled
water. Discard the water Tayer and pour the hexane
Tayer through a 3-4 inch anhydrous sodfum sulfate
Entumn frto a 300-m1 K-0 flask equipped with a 10-m]

20

ampul. Rinse the separatory funnel and column with
thres 10-m1 portions of haxane.

10.2.4 Ean:enfrate the extracts to 6-<10 m1 in the K-0 svapor-
ator fn a hot water bath.

10.2.5 Analyze by gas cprnmatugraphy unlass a naed for fur;her
cleanup is indicated.

0.3 Florisil Column Aﬁsarptfan Chromatography

10.3.1 Adjust the sample extract volume to 10 ml.

10.3.2 Place a charge of activated Florisil [weight determined
by lauric-acid value, ses Appendix II) in 2 Chromafiex

. column. After settling the Florisil by tapping the

column, add about ome-half inch layer of anhydrous
granuiar -sodfum sulfate to the top. |

10.?.3 Pre-alute tﬁa calumn, after cooling, with $0-80 ml of
petroleum sther. Oiscard the esluate and just prior to
exposure of the sulfats !a;zr to air, quantitatively
tran=far the sample axtract into the column by
Hecantatian and subseguent petroleum ether wash- ings.

Adjust the elution rate to about 5 ml per minute and,
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Adjust the elution rate to about 5 ml per minute and,
separately, collect up to three eluates in 500-ml K-D
flasks equipped with 10-mi ampuls [see Eluate
Compasition 10.4.). Perform the first elution with
200 m1 of 6% ethyl sether in petrolsum ether, and the

second elution with 200 ml1 of 15% ethyl ether in

21

) petraleum sther. Parform the third elution with 200 ml
of 50% ethyl ether - petroleum ether and the fourth
elution with 200 m1 of 100% ethyl ether. |

10.3.4 Concentrate the elustes to §-10 ml in the K-D eva-
porator in a hot water hath.
10.3.5 Analyze by gas chromatography.
' 10.4 Eluate Composition - By using an equivalent quantity of any
bateh of Flerisil, as detsrmined by its lauric acid value, the

pesticides will be separated into the eluztes indicatad below:

6% Eluate
Aldrin . 0oT Mirex
BHC HeptachTor FCME
Chlordane - Heptachlar Epoxide Strobane
ooo Lindans Toxaphana
DDE Mathozyehlar Trifluralin
15% ETuate : 50% Eluate
Endosulfan [ Endosulfan [I
Endrin Captan
Dieldrin
Dichlaran

Certain thicphosphats pesticides will occur in sach af the

above fractions az well zz the 100¥ fraction. For additional
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agbove fractions as well zz the 100% fraction. For additional
information regarding eluata composition, rafer to the FDA
Pesticide Analytical Manrual (3).

‘11. Calculation of Results

11.1 Determine the pesticide concentration by using the ahsolute
calibration procedurs dascribed helow or the relative cali-

bration procedure described in Appendix [II.

22

http://nepis.epa.gov/Exe/ZyNET .exe/30000QNQ.txt?2y...=ZyActionL & Back=ZyActionS& BackDesc=Results%20page (35 of 192)1/24/2007 4.06:24 PM



Document Display | NSCEP | US EPA

(1) Micrograms/Titer = (A) (8] (V4]
A dard vy '.]'rs:'
= ng standar
Standard arsa
B = Sample aliquot ares
Vi= Volume of extract finjected (ul)

Ve= Volume of total extract (ul)
Vo= Volume of water extracted (ml]

e 12. Reporting Resulis
) 12.1 Raport ;Esu!ta in micrograms per liter without correction for

racovery data. When duplicate and spikad samples are ana-

lyzed, all data ghtained should be reported.

23
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METHOD FOR ORGANOPHOSPHORUS PESTICIDES IN WATER AND WASTEWATER
1. Scope and Applicatiaon -

1.7 This method covers the determination of various organophospharus
pesticides in water and wastewater.

1.2 The following pesticides may be determined individually by this

method:

Parameter Storet Na.
Az inphos methyl —
Dematan=0 39560
Demeton=3 -
Diazinon . 39570
-Disulfotaon 39010
Malathion 39830
Parathion methyl 39600
Parathion athyl 39540

2. Summary

2.7 The method offers several analytical alternatives, dependent cn
the anaﬁst's assessment of the nature and extent of ntarferences
and the complexity of the pesticide mixtures found. Specifically,
the procedure describes the use of an effective co-solvent for
efficient sample extraction: provides, through use of the columm
chromatography and Tigquid-1iquid partition, methods for the
‘alimination of non-pesticide interferances and the preseparation

of pesticide m1:turgs: Idantification iz made by selective gaé

akwamsbanwanhda sanawatian and maw ke cAavenbBanakad Shesosh Rha o es
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OT PESTICIOCE MIATUrES. LOENCITICACION 1% MU Uy SEIECLIveE gd%

chromatographic separation and may be corroborated through the use
of two or mire unlike columns. Oetection and measurement are best

accomplished by flame photometric gas chromatoaraphy using 2
25

phosphorus specific filtzr. The elsctron capture deteclor, though
non=specific, may also be usad for thase compounds to which it
~responds. Results are reported in micrograms per Titer.

2.2 Confirmation of the identity of the corpounds should be made by
GC-M5 whean a maw or undafined sample type is being analyzed and
the concentration is adequate for such determination.

2.3 This method is recommendsd for use only by axparienced pesticide
analysts or under the closa supervision of such qualified persons.

3. Interferences

3.7 Solvents, reagents, glassware, and other sample processing hard-
ware may yield discrete artifacts and/or alevated haseﬁines, caus-
ing misinterpretation of gas chromatograms. A1l of these
materials must be demnnﬁtrat;d th ba fras Frnﬁ Interferences under
the conditicns of the analysis. S3pecific selection of reagents’
and purification of solvents by distillation in all-glass systems -
may be regquired. Refer to Appendix I.

3.2 The interferences in fndustrial effluents are high and varied and
ﬁften posa great difficulty in obtaining accurate and precise
measurement of organophosphorus pesticides. Sample clean-up
procedures are genarally required and may result in the Tass of
cartain organophosphorus pasticides. Tharafora, great care should
be exercised in the selectfon and use of metheds for elfminating

ar minimizing interfarences. It fs mot possible to describs
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ar minimizing interfarences. It is not possible to describe
procedurses for overcoming all of the interferencaes that may be

gncounterad in fndustrial afflusnts.

1.3 Compounds such as organochlorine pesticidas, polychlorinated

biphenyls and phthalats esters interfers with the analysis of
urganaphﬂsphuruﬁ pesticides by electron capture gas chro-
matography. When encountered, these interferences are overcoms by
the use of the phosphorus specific flame photometric detector. If
such a datector is not available, these interferences may be
vemoved from the sample by using the clean-up procedures described
in the EPA methods for those compounds (1, 2}. _

3.4 Elamental sulfur will interfers with the determinatfon of organo-
phosphorus pesticides by flame photometric and electron capture
gas chromatography. The elimination of alemental sulfur as an
interference is described in Section 10.5, Clean-up and Separation
Praceduras. ‘

4. Apparatus and Materials

4,1 Gas Crhomatograph - Equipped with glass 1ined injection port.
4.2 Detector options:

4.2.1 Elame Photometric = 526 mu phosphorus filter.

4.,2.2 Electron Capture - Radicactive (tritium or nickel-63).

4.3 Racorder - Potentiometric strip chart (10 in.) compatible with the
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4.3 Recorder

- Potenticmetric strip chart (10 in.) compatible with the

detector.

4.4 Gas Chro
4.4.1
4.4.2
4.4.3
4.4.4

matographic Column Materials:
Tubing - Pyrex (180 cm long x 4 mm ID)
Glass Wool - Silanized
Solid Support - Gas Chrom Q (100-120 mesh)
Liguid Phases - Expressed as weight percent coated on

so011d support.

27

4.4.4.1 V-1, =

4.4.4.2 QV-270, 5

4.4.4.3. O¥-17, 1.5% plus QF-T or OV-210, 1.95%
4.4.4.4 (QF-1 or QV-210, 8% plus SE-30, 4%

4.5 Kudernz-Danish (K-D) @laszware

4.5.1
4.5.2
4.5.3
4.5.4

Snyder Column - three ball (macre) and two ball (micra)
Evaporative Flasks - 300 ml

Receiver Ampuls - 10 ml, graduatad

Ampul Stoppers

4.6 Chraomatographic Column = Chromaflex (400 mm x 19 mm ID) with

coarsa frittad plate and Teflonm stopocock on bottom; 250 ml

reservair Bulh at top of column with flared out funnel shape at

top of bulb - a special order (Kontes K-420540-3011).

4,7 Chromatographic Column - pyrex [approximataly 400 mm Tong x 20 mm

I0) with coarse fritted plats on bottom.

1.8 Micra

Syringes = T0, 25, 30 and 100 ul.

4.9 Separatory funnels - 125 a1, 1000 m1 and 2000 ml1 with Teflon
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4.9 Separatory funnels - 125 ml, 1000 m1 and 2000 ml1 with Teflon

stopeoock.

4,10 Micro-pipets - disposable {140 mm Tong x 5 mm [0},

4.11 Blender - High spead, glass or stainless steel cup.

4.72 Graduated cylinders - 100 and 250 mil.

4.13 Florisil = PR Grade {60-100 mesh); purchase zctivated ak 1260%
and stors in the dark in glass contafners with glass stoppers aor
foil-1ined screw caps. Before use, activate each hatch overnight
at 130°C in foil-coverad glass contafner. Oetermine lauric-acid

value (See Appendix II).
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4,14 Alumina - Woelm, neutral; deactivate by pipeting 1 ml of distilled
water into 125 m] ground glass-stoppered Erlenmeyer flask. Rotate
Flask to distribute water over surface of glass. Immediately add
19.0 g fresh alumina through small powder funnel. 3haks flask
containing mixture for two hours on 2 mechanical shaker (3).

5. Reagents, Solvents, and Standards

5.1 Sodfum Chloride - (ACS) Saturated solution fn distilled water
{pre-rinsa Mall with hexane). _
5.2 Sedium Hydroxide - [ACS) 10 N in distilled water.
£.3 Sodium Sulfate - (ACS) Granular, anhydrous [conditioned at 400%C
for 4 hrs.).
5.4 Sulfuric Acid - (ACS) Mix equal volumes of conc. H,30, with
distilled water.
.5 0Diethyl Ether - Managrade, radistilled in glass, if necessary.
5.5.1 Must Be free of peroxides as indicated by EM JQuant test
strips. [(Tast strips are ;ua11ab1e from EM
Laboratories, Inc., 500 Executive 8ivd., Emsiford, .Y,
10823.)
§.5.2 Procedures recommended for removal of peroxides are
provided with the tast strips.
5.5 Apptonitrile, Hexana, Methanol, Methylene Chloride, Fetrolaum
Ether (bailing range 30-80°C) - nanograde, redistill in glass if
NECEs5ary. .

5.7 Pasticide Standards - Refarance grade.
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8.

Calibration

6.1

5.2

5.3

yali

7.1

7.2

Gas chromatographic operating conditions ars considerad acceptahle
if the response to dicapthon 18 at least S5C% of full scale when <1.5
ng is injectedlfnr flame photometric detection and < 0.06 ng fs
injected for electron cépture datection. For &11 quantitative
ma2asurements, the datactor must be operated Within its linear
response range and thq'detectnr noise Tevel should be less than 2%
of full scale.
Standards are injected frequentily 2s a check on the stability of
operating conditions. Gas :hrnmatngrams-uf savaral standard
pesticides are shown in Figures 1, 2, 3 and £ and provide references
operating conditioms for the four réﬂnmmended columns.
The eluticn arder and reténtion ratios of various organophosphorus
pesticides are provided in Table 1, as a guide.

Contral
Duplicate and spiked sampie znalyses are recommended as quality
contral checks. Quality control charts (4) should be devaloped and
used as a check on the analytfcal system. Quality contral check
samples and DErfprmanCE evaluation samples should be analyzed on 2
regufar basis.
éach tima a set of samples is extracted, a methad blank is
determined on 2 volume of distilled water equivalent to that usad

to diTute the sample.

sample Preparation

8.1

The sample size taken for analysis fs dependent on the type of

sample and the sensitivity reguired for the purpose at hand.

30
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RETENTION TIME IN MINUTES
Figure 2. Column Packing: 5% 0Y-210, Carrier Gas: Mitrogen
at 60 mi/min, Column Temperature: 200 G, Detector:
Flame Photometiric (Phosphorus).
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Figure 3. Column Packing: 8% QF-1 +4% SE-30, Carrier Gas: Nitrogen
at 70 mi/min, Column Temperature: 213 C, Detector: Flame
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Photometric [Phospharus].
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PHOSDRIN
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RETENTION TIME IN MINUTES
Figure 4. Column Packing: 3% QOV-1, Carrier Gas: Nitrogen at
60 mi/min, Column Temperature: 200 C, Detector: Flame

Photometric [Phosphorus).
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TABLE 1

RETEMTION TIMES OF SOME ORGANOPHOSPHOROUS PESTICIDES
RELATIVE TO PARATHION

Phasel T.5% 0U=17 6% QF-12
Liquid Fhase . . ’ - T 0511
. 1.95% OF=1 4% SE-30 V=210 -
Column_Temp. E]Eg[: 215 & 200 _C 200 _C
it an )
gar'ﬁgr Flow 70 m”ﬁﬁi“ 70 m1/min 60 rg%i.-i’m‘in &l mF'IEémm
Festicfge R
Teme 46 0.28 0.20 0.74
wan ¢ 0.43 0.38 0.59
Diazinon 0.40 0,38 0.25 . .
Disulfoton 0.48 0,45 3.31 0.62
MaTathion 0.86 0.78 Q.73 0.92. -
Parathion mathy]l 0.82 0.80 0.81 Q.79
Parathion ethyl 1.00 1.00 1.00 1.00
Azinphos methyl G.65 .18 4,44 4.68
min absolute} :
A1l columns glass, 140 #m x & mm [0, solid support Gas-Chram 4, 1007120

mash.
2May substituts OV-210 for QF-1.
3anomalous, multipeak response often encountered.

35
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Background information on the pesticide levels previously detected
at a given sampling site will assist in determining the sample
sfze required, as wall as the final ?ﬂ]ﬁmm to which the axtract
needs to be concen- trated. A T-Titer sample s usually taken for
drinking water and ambient water analysis to provide a-detection
limit of 0.050 o 0.700 pg/1. One-hundred mill{lfters is usually
adequate fo provide a detection limit of 1 pg/1 for industrial
eff luents.

8.2 Quantitativaly transfer the proper aliquot of sample from the
sample container fnto a ﬁwﬁ-TTter separatory funnel. If Tess than
a 800 ml is analyzed, diiute to one Iiter with interfarance fres
distilled water. |

9. Extraction

9.1 Add 50 ml of 15% methylene chloride in hexana {(v:v) to the sample
fn the separatory funnel and shake vigorously for two minutes.

9.2 Allow the mixed solvent to sapardate from the sampla, thean draw the
water into & ane-liter Erlenmeyer F-‘Iask. Pour the organic layer
1ﬁtn a 100 m1 beaker anmd them pass it through a column containing
3-4 inchas of anhydrous sodium sulfate, and collect it inm a 500 mi
K-0 flask equipped with & 10 ml ampul. Return the watsr phase to
the separ-étnr;.r funnel., Rinse the Erlenmeyer fTask with a sacond
60 m1 voTuma af solvent; add the solvent to the 5eparafury Tunnel
and complete Ehe Eﬂrar:ﬂnn procedurs a secand time, Parform a
third extraction 1n the séme Manney.

9.3 Concentrate the extract in the K-0 svaporator on a hot water bath.

36
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9.4 pnalyze by gas chromatography unless a need for clsanup s indi-
cated. (See Section 10).
10. Clean-up and Separation Procedures
10.1 Interferences in the form of distinct peaks and/or high background
in the imitial gas chromatographic analysis, as well as the
physical characteristics of the extract (color, cloudiness,
viseosity) and background knowledge of the sample source will
indicate whather .:'Iean-up is wequired. Whaen these interfers with
measurement of the pesticides, or affect columm Tife or detector
sensitivity, proceed as directed below. The use of thase
procedures js not required for samples free of interferences.
They are provided as options to the analyst to be Used when' needed.
10.2 Acetonitrile Partition - This procedurs is used to separate fats
and 0fls from the sample extracts. It should be noted that net
all pesticides are gquantitatively recovered by this procedure.
The analyst must be awarse of this and demonstrate the efficiency
of the partitioning for specific peasticides.
1u.2.ﬂ Quantitatively transfer the previously concentrated
extract to a 125-m1 separatory funnel with enough hexane
to bring the final volume to 15 ml. Extract the sample
four times by shaking vigorously for ane minute with 30
m] portions of hexane-saturated acetonitrile.
10.2.2 Combine and transfer the acetonitrilas phasss to a

one-T{tar separatory funnel and add 650 m1 of distilled
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one-Titar separatory funnel and add 650 ml of distilled
water and 20 ml of saturatad sodium chloride solution.

Mix thoroughly for 30-45 seconds. Extract with two

37

100 m! portions of hexang by vigorously shaking about 15
secands.

10.2.3 Combime the haxane axtracts in a one-liter separatory
funnel and wash with two 100 ml1 portions of distilled
watar. Discard the water Tayver and pour the hexane
layer through a 3-4 inch anhydrous sodium sulfate column

- ' - into a 500-m1 K-D flask equipped with a 10=m1 ampul.
Rinse the separatory funnal and calumn with three 10 ml
portions of hexans.

10.2.4 Concentrate the extracts to 6-10 ml in the K<)
evaporator in a hot water bath.

10.2.5 Analyze by gas chrnmatngrauhf unless 2 need for further
¢lean-up is indicated.

10.3 Flarisil Column Adsorption Chromatagraphy

10.3.1 Adjust the sample extract volume to 10 ml.

10.3.2 Place a charge of activated Florisil (weight determined
by Tauric-acid value, see Appendix 1I} in a Ehrﬁmaf1e:,
coTumn. Aftar.sett11ng the Florisil by tapping the
column, add about ome-half inch Tayer of anhydrous
granular sodium sulfats to the top.

10.3.3 Pre-alute the column, after cooling, with 50-30 ml of

netrg leum ether. Discard the eluatz and Just prior to

avmamiima af kha enlFara Tawew +a 3iw monantitativaely |
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gxposure of the sulfate Tayer to air, guantitatively .
transfar the sample extract into the column by
decantation and subsequent petro- leum ather washings.

Adjust the alutfon rat2 to about 5 ml per minute and,

8

separately, collect up to four aluates in 500-mT K-0
flasks equipped with 10-m7 ampuls. (S5ee Eluate Compos-
ition, 10.4.) Perform the first elution with 200 ml of
6% sthyl ether in petroleum ether, and the second
glution with 200 m1 of 15% ethyl sther in petr$1eum
gther. Perform the third eTution with 200 m1 of 50%
gthyl ether - petroleum sther and the fourth elutien
with 200 ml1 of 100% ethyl ether.

10.3.4 Concentrate the eluates to 6-10 m1 in the k-0 evaparator
fn a hot water bath,

10.3.5 Analyze by gas chromatography.

10.4 Eluate Composition - By Using an equivalent quantity of any batch
of Florisil as determined by 1ts lauric-acid value, the pesticides

will be separated Tnto the sluatss indicated balow:

B% Eluate 15% Eluate

Dematon Diazinan

Disulfatan Malathion [trace)
Parathion Methyl

50% Eluate ' 100% Eluate

Malathisn Ardmmhae sarhae? FO09Y
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Malathion Az inphos methy! (30%)
Azinphos methy! {20%)

For additional ﬁnfwﬁatfﬂn regarding eluate compasition, refer
to the FOA Pesticide Analytical Manual (5).

10.5 Removal of Sulfur - If slemental sulfur interferss with the gas
chromatographic analysis, it can be removed by the use of an
alumina microcolumn.

10.5.7 Adjust the sampla extract volume to 0.5 ml in a ¥-0

39

apparatus, using a two-ball Snyder microcolumn.

10.5.2 Plué a disposable pipet with a small quantity of glass

wool. Add enough 2lumina to produce a 3-cm column after
’ ’ settling. Top the alumina with .1. 0.5=cm Tayer oF
anhydrous sodium sulfate.

10.5.3 Quantitatively transfer the concentratad gxtract to the
alumina microcolumn using a_1Dﬂ U1 syringe. Rinza the

_ ampul with 200 pl of hexane and add to the microcolumn.

10.5.4 Elute the microcolumn with 3 m1 of hexane and discard the
Tirst eluate which containg the elemental sulfur.

10.5.5 Next elute the column with 5 ml of 10% hexane in
methylens chleride. Collect the eluate in a 10 ml
gré;::luated ampul. ) '

10.5.6 Analyza by gas chromatagraphy.

NOTE: 1If the electron capture detsctor is to be used methylene
chloride must be removed._ To do this, attach the ampul

to a K-D apparatus {500-mT1 flask and 3-ball Snydes
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to a K=-D apparatus {500=-mT1 flask and 3-=ball Snyder

column) and concentrata to shout 0.5 ml. Adjust vaolume
a5 required prior to analysis.

17. CaTculation of Results

11.7 Determing the pesticide concentration by using the absalute
calibratfon procedure described below or the relative cali-

braticn procedure described in Appendix III.

40
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' = (A)  (B) (V)
{1) Micrograms/liter E][‘fijl ':"'s}r

A * Chiard rea
B = Sample aliquot arsa
Vi = Volume of extract injected (u7)
¥y = UéTumE of total extract (ul)
Vs = Volume of watar extracted (ml)
12. Reporting Resulis

12.1 Report rasults in micrograms per liter without correction for

recovery data. When duplicate and spiked samples are analyzed

a1l data obtained should be reparied.

41
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METHOD FOR POLYCHLORINATED BIPHENYLS (PCBs) IN WATER AND WASTEWATER

1. 3cope and Application

1.1 This method covers the QEtErminatfnn of viréﬁ;s palychlorinated
biphenyl {(PCB) mixtures in water and wastawater.

1.2 The following mixturas of chlorinated biphenyls {Arociars) may be
datermined by this method: '

Parametar Storet No.

PCB-1076 34671
PCB-1221 39428
PCB-1232 3a492
PCB-1242 39496
PCB=-1248 39500
PCE-T1254 39504
PCB-1280 39508

1.3 The method s an extension of the Method for Chiorinated
Hydrocarbons in Water and Wastewater (1), It is designed so
that determination of both the PCBs and the organochlorine
pesticides may be made on the same sample.

2. Summary
2.1 The PCBs and the nrgaﬁﬁ:thrine pesticides are co-extracted by
quuid-ffquid extraction and, insofar as possible, the two
classes of compounds separated from one another prior to gas

chromatographic determination. A combination of the standard

Flrrdigil Fsalimn ~laamin AsmAacadira and 2 ciliez aal midasass T
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Florisil column ¢leanup procedure and a silica gel microcslumn

separatfon procedures (2)(3) are emloyed. Identification is

a3

made from gas chromatographic patterns aobtained through the use
of twe or more unliXe columns. Detection and measuremenﬁ 1g
accomplished using an electron capture, microcoulometric, or
electrolytic conductivity detector. Techniquas for confirming
qualitative fdentification are suggested.

3. Interferences -

3.1 Solvents, reagents, glasswara, and other sample prncessing
hardwars may yield discrete artifacts and/or a1&vated bas&I1neg
causing misinterpretation of gaz chromatograms. ATl of these
materials must be demonstrated to be free from interferances
under the conditions of the analysis. 3pecific selection of
rea@ents and the purification of solvents by distillation in
all-glass systems may be required. Refer fo Appendix I.

3.2 The interfersnces in industrial effluents are high and varied
and pose great difficuliy in ubt&iﬂfng accurate and pracise
measurement of FCBs and organcchlorine nesticjd&s. Separation
and claan-up procedures are generilly required and may result
in the Toss of certain Drganuchinriﬁe compounds. Therefore,

“graat cars should ba exercised in the salection and use of
methods for aliminating or minimizing interferences. It 75 not
possible to describe proceduras for overcoming 211 of the
intarferences that may be ancountered in industrizl effluents.

3.3 Phthalate aesters, certain organophosphorus pesticides, and
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3.3 Phthalate esters, certain organophosphorus pesticides, and i

aljemental sulfur will intarferé when using alectron capture for E

detaction., These materials do not interfzre when the

microcoulometric or electrolytic conductivity detectors are
used in the-ha1agen mode.

3.4 Urgunnch1uriné pesticides and other halogenated compounds
constitute interferences in the determination of PCBs. Most of
these are separated by the method described below. However,
certain compounds, if present in the sample, will occur with
the PCBs. Included are: Sulfur, Heptachler, aldrin, OOE,
technical chlordane, mirex, and to some sxtant, o,p'-D0T and
p.p"-00T.

4. Apparatus and Materfals

4,1 Gas Chromatograph - Equipped with glass Timed injection port.

4.2 [Detector Options: _

4.2.1 Elsctron Capture - Radicactive (tritium or nickal-83)
4,2,2 Microcoulometric Titration
4.2.3 Electrolytic Conductivity

4,3 Recorder - Potentiometric strip céart (10 in.) compatible with
the detactor.

4.4 Gas Chromatographic Column Materials:

4.4.1 Tubing = Pyrex (180 c¢m Tong X & mm ID)
http://nepis.epa.gov/Exe/ZyNET .exe/30000QNQ.txt?2y...=ZyActionL & Back=ZyActionS& BackDesc=Results%20page (61 of 192)1/24/2007 4.06:24 PM



Document Display | NSCEP | US EPA

T memrr woTo o —— @ - -

4.4,1 Tubing - Pyrex (180 cm Tong X £ mm ID)
4.4.72 @lass Wool - Silanized
4.4.3 Solid Support - Gas-Chrom § (100-120 mesh)

4.4.4 Liguid Phases - Expressed as weight percent coated on

sai1id support.

4.4.4.1 SE=30 or OV-1, 3%
£.4.4.2 ov-17, 1.5% = OF-1 or O¥-270, 1.95%
15

4.5 Kuderna-Danish (K-0) Glassware
4.8.1 Sayder Column - three-hall {macro] and two-ball {micro)
4.5.2 Evaporative Flasks = 500 m)
4.5.3 Receiver Ampuls - 10 ml1, graduated
4.5.4 Ampul Stoppers

4.8 Chromatographic Column - Chromaflex (400 mm long x 19 mm ID)

“with coarse fritted piate on bottom and Taflon stopcack; EED-h1

reservoir bulh at top of column with flared out funmnel shape at
top of bulb - a special order [Kontes K-420540-3011).

4.7 I:hrnmatug;‘aphic Column - pyrex [approximataly 400 rm long x 20
mm ID) with coarse frittad plate on bottom.

4.8 Micro I:njurnn-Pyrex - constructed according o Figure 1.

4.5- -I:E.D‘i”if‘}" pipets disposabla [5-3/4 ip.) with rubber biTh
(Scientific Products P5205-1).

.70 Low prezsure regulator - 0 to § PSIG - with Tow-flow neadle
valve {see Figurae 1, Mathesaon Model 70).

4.11 Beaker - 100 ml
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4.11 Beaker - 100 ml

&,12 Micro Syringes - 10, 25, 50 and 100 wl.

4,13 Separatory funnels - 325 mi, 1000 m1 and 2000 ml with Teflon
stopeock.

4.14 Blender - High speed, glass or stainless steal cup.

4.15 Graduated cyiindars - 100 and 250 ml.

£,18 Florisil - PR Grade (60-100 mesh); purchaza activated at
1250%F and store in the dark in glass containers with glass

" stoppers or foil-Tined screw caps. BSefore use, activate sach

4G
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4.17
4.18
4.19

batch overnight at 130°C in foil-covered glass container.
Determine lauric-acid value E;ea Appendix II).

5i1ica gel - Davison code 950-0B008-226 (80,200 mesh).
Glass Wool - Hexane extracted.

Centrifuge Tubes = Pyrex calibrated {15 ml).

5. Reagents, Solvents, and Standards

5.1

§.2
5.3

5.4

. 5.5

5.6
5.7

"5.8

Sedium Chlaride - (ACS) Saturated solution in distilled water

{pre-rinse Nall with hexane].

Sodium Hydroxide - {ACS) 10 N in distilled watar.

Sodium Sulfate - (ACS) Granular, anhydrous (conditioned az 400°

C for 4 hrs.).

Sulfuric Acid - (ACS) Mix equal wolumes of conc. H;504 with

distilled water. '

Diathy1 Ether - Nanograde, redistilled in glass, if necassary.

5.5.1 Must be free of peroxides as indicated by EM Quant iest
strips. (Test strips ars available from EM Labora-
tories, Inc., 500 Executive Blwd., ETmsford, N.Y.
10523). ‘

§.5.2 Procedures recommended for removal of peroxides arse
provided with the test strips.

n-Hexane - Pesticide guality (MNOT MIXED HEXAMES).

Acetenitrile, Hexane, Msthanol, Methylene Chloride, Petroleum

Ether {boiling range 30-Eﬂ¢C} - pesticide guality, redistill 4n

glass if necessary.

Standards - Aroclors 1227, 1232, 1242, 1248, 1254, 1260, and

1076.
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5.9 Anti-static Solutfon = STATNUL, Daystrom, Inc., Weston Instru-

ment Division, Newark, M.J., 95212.
6. Calibration

§.1 Bas chromatographic operating conditions are considered accept-
|

abla if the response to dicapthon is at least Sﬁ: of full scale
when = 0.06 ng is injected for electron capture detection and =
s 100 ng is injected for microcoulometric or alectralytic con-

ductivity detection. For all gquantitative measuremants, the

detectar must be operated within its linear responsa range and

the detector noise Tevel should be less than 2% of full scale.

§.7 Standards are injected frequently as a check on the stability

of operating conditions, detector and column. Exampie chro-
'matngrams are shown in Figures 3 through 8 and provide
reference operating conditions.

7. Quality Contral

7.1 Duplicate and spiked sample ma1y§&5 are recommended as quality
control checks. Quality control charts (4) should be developed
and used as a check on the analytical system. Quality control
check samples and performance evaluation samples should be
analyzed on a regular basis.

7.2 Each time a set of samples is extracted, a method blank is
detarmined on a volume of distilled watsr equivalent to that
uzed to dilute the sampie.

8. Sample Preparation

A . -

4 ihe csemta AE moemandod maddae do neacant and adiust oH
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3. Samole Preparation

2.1 8lend the sample if suspended matter {5 present and adjust oH

29

to near neutral (pH 6.5-7.5) with 50% sulfuric acid or 10 N
sodium hydraxidea. | .

8.2 For sensitivity requirement of 1 wg/1, when using micro-
coulometric or electrolytic conductivity methods for detectisn
take 1000 m1 of sample for analysis. [f interferences pose no
praoblem, the sensitivity of the electron capture detector

.. should permit as Tittle as 100 ml of sample to be used. PBack-

ground information on the extent and nature of interferences
Will assist the analyst in choosing the required sample size
and preferred detector.

8.3 Quantitatively transfer the proper aliguet into a two-liter
separdatory funnel] and dflute to ome 1itar.

9. Extractién _

5.1 Add 60 ml of 15% methylene chloride in hexane (viv) ts the
sample in the ssparatory funnel and shake vigarcusly for two
minutes. . -

9.2 Allow the mixed solvent to separate from the sample, then draw
the water into a one-liter Erlemmeyer flask. Pour the organic
layer into 2 100-m7 beaker and then pass ft through i column
containing 3-4 inches of anhydrous sodium sulfate, and collect
it in a 500-ml K-D flask equipped with 2 10 ml-ampul. Return

the water phase to the separatory funnel. Rinse the ErTenmayar

Flask with 3 zarnd Alaml vaTima AfF eaTwant+s add +ha cAluvant +a
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Tvlask with a second 80-ml volume of solvent; add the solvent to
the separatory funnel and completa the sxtraction procedure a

second time. Parform a third extraction in the same mannar.

9.3 Concentrate the extract in the K-ﬂ'avapuraiur on & hot water
bath. .
9.4 Qualitatively analyZe the sample by gas chromatography with an
electron capture detector. From the response cbtained decide:
4. If there are any organochlorina pesticides prasent.
k. If thers are any PCEs prasent.
¢: If there iz a combination of a and b.
d. If alemental sulfur is present.
e. If the response is too complex to determine a, b or c.
f. If no response, concentrate to 1.0 m) or less, as required,
and repeat the analysis looking for a, b, ¢, d, and e.
Eamp1é5 containing Arcclors with 2 Tow percentage of
chlorine, 2.g.. 1221 and 1232, may require this concentra~
tion in order to achiave the detection limit of 1 pg/l.
Trace quantities of PCBs are oftsn masked by background
which usually occur in samplies.
9.5 If condition a exists, quantitatively determine the organo-

chlorine pesticides according to (1).

- - - .. Eeao® (= . - AsAfA_ - F.. 2 =iz ssami. == Hacsdelbames
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chlorine pesticides according to (1).

9.6 If condition b exists, PCBs only are present; no further
separation or cleanup is necessary. Quantitatively determine
the PC8s according to step 17,

9.7 If condition ¢ exists, compare peaks obtained from the sampie
to those of standard Aroclors and make a judgment as to wiich
Araclors may be present. To separate the PC3s from the organe-

chlorine pesticides, continue as outlined in 10.4.

a
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9.8 If condition d exists, separate the sulfur from the sample
using the methed outlined in 10.3 followed by the method in
10.5. .
9.9 If condition e exists, the following macro cleanup and separa-
i tion procedures (10.2 and 10.3) should be employed and, if
necessary, Tollowed by the micro separation procedurss (10.4
and 10.5).

10. Cleanup and Separation Procadures

10.1 Interferences in the form of distinct peaks and/or high back-
ground in the initial gas chromatographic anmalysis, as wall as
the physical characteristics of the axtract (eolor, cloudinass,
viscosity) and baﬁkgruund knowledge of the sampla will indicate
whather clean-up 5 reguired. When thesa 1nferfere with
measurement of thae PCBs, or affect column Tife or detscior
sensitivity, procesd as directed below. .
10.2 Acetonitrile Partition - This prﬁ:edura iz used to remove fats
and 0ils from the sample extracts. If should be noted that not
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and oils from the sample extracts. [t should be noted that not

a1l pesticides are quantitatively recoverad by this procadure.

The analyst must be aware of this and demonstrats the effi-

ciency of the partitioning for the comoounds of interasi.

10.2.1 Quantitatively tranzfor the previously concsntratad
extract to a 185-ml1 ssparatory fumnel with encugh haxane
to bring the final volume ta 15 m1. Extract the sample
four times by shaking vigorously for ane minute with

30-m1 portions of hexane-saturatéd acetonitrile.

52
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10.2.2 Combine and transfer the acetonitrile phases to 2
one-liter separatory funnel and add 650 ml of distilled
water and 40 m] of saturated sodium chloride solution.
Mix thaoroughly for 30-25 seconds. Extract with two
100-m1 portions of hexane by vigorously shaking about 13
seconds.

10.2.3 Combine the hexans extracts in a one-liter separatory
fFunnel and wash with two 100-m1 portions of distilled
water. Discard the water layer and pour the hexane
layer through a 3-4 inch anhydrous sodfum suifate column
into a Eﬂn-mllx-n flask equipped with a 10-ml ampul.
Rinse the separatory funnel and column with three 10-mi
portions af hexane. '

10.2.4 Concentrate tha axtracts to §-10 ml1 in the K-D ava-
porator in a hot water bath.

10.2.5 Analyze by gas chromatography unless a nesd for further
cleanup is indicatsd. -

19.3 Flerisil Column Adsorption Chromatography

10.3.1 Adjust the sampls extract volume to 10 ml.

10.3.2 Place a charge of activatad Florisil (weight dgtermined
by lauric-acid value, ses Appendix II) in a Chromaflex

- calumn. After settling the Floriszil by tapping the
column, add about one-half inch layer of anhydrous

granular sedium sulfate to The top.

53
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10.3.3 Pre-alute the column, after cooling, with 50-50 ml of
petroleum ether. 0fscard the eluate and just prior to
exposure of the sulfate Tayer to air, gquantitatively
transfer the sample extract into the column by
decantation and -subssguent petroleum ather washings.
Adjust the eTution rates to ahaﬁt & ml per minute and,
sgparataly, collact up ?c thrae aluatas in S00=-ml1 K-2
flasks eguipped with 10-m1 ampuls (see ETuate Composi-
tion 10.4.). Perform the first elution with 200 mi of

% athyl ether in petroleum sther, and the sacond

C elution with 200 m)1 of 15% sthyl ather in petroleum

egther. Perform the third alution with 200 ml1 of 50%

ethyl ather - petroleum ather and the fourth elution

with 200 m1 of 100% ethyl ether.

10.3.3.1 Eluate Composfeion - By using an equivalent -
quantity of &ny batch of Florisil as deter-
mined by its Tauric acid value, the pesti-
cides will be separated into the eluates

indicated as follows.

6% Eluate
Aldrin poT Pentachlara-
BHC HaptachTor Aitrobenzene
Chlordane  Heptachlor Epoxide Strobane
ooo Lindane © Taxaphene
0DE Methoxychlar Trifluralin
Mires PCBs
15% Eluatse 50% ETuats
Endosuifan I Endosulfan II
Endrin Captan
Oieldrin
. DichToran
Phthalate astars
54
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Certain thiophosphate pesticides will occur in
sach of the above fractions as well as the 100%
fraction. For additicnal information regarding
aluate composition, refer fto the FDA Pesticide
Analytical Manual (5).

10.3.4 Concentrate the eluates to 6-10 m1 in the K-D evaporator

in a hot water bath.
10.3.5 Analyze by gas chromatography.
10.4 S%Tica Gel Micro-Column Separation Procedure (6)
10.4.71 Activation for Silica Gel
10.4.7.1 Place about 20 gm of zilica gel in a 100-m]

beaker. Activate at 180°C for approximately
16 hours. Transfer the silica gel to a 100-mI
glass-stoppered bottle. When cool, cover with
about 35 ml of 0.50% disthyl ather in benzene
(volume:volume). - Keep bottle well sealed. If
silica gel collects on the ground glass
surfaces, wash off with the above solvent
before resealing. Always maintain an excess of
the mized solvent in bottle (aproximately 1/2
in. above silica gel). 3ilica gel can be
gffectively stored in this manner for soveral
days.

10.4.2 Preparation of the Chromatographic Column
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10.4.2 Preparation of the Chromatographic Column
10.4.2.7 Pack the Tower 2 mm ID section af the micro-

column with glass wool. Permanantly mark

55

the column 120 mm above the glass wool. Using
a clean rubber bulb from a disposable pipet
seal the lower end of the microcolumn. Fill
the microcolumn with 0.50% ether in benzene
(viv) to the bottom of the 10/30 joint (Figure
1}. Using a disposable capillary pipet,
transfer several aliguots of the silica gel
slurry into the microcolumn. After approxi-
mately 1 cm of silica gel collects in the
bottom of the microcolumn, remove the rubber
bulh seal, tap the column to insure that the
silica gel reaches the 120 £ 2 mm mark. Be
sure thaﬁ there are no air bubbles fﬁ the
column. Add about 10 mm of sodium sulfate to
the top of tﬁe si}ica gel. Under Tow humidity
conditions, the silica gel may coat the 5ides
aof the column and not settle properly. This
can be minimized by wiping the ocutside of the
column with an anti-static solution.

10.4.2.2 Deactivation of the 5ilica Gel
a. Fi11 the microcoTumn to the base of the

10/30 joint with the 0.50% ether-benzene
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10/30 joint with the 0.50% ether-banzene
mixture, assemble reservoir (using spring
clamps) and fi11 with approximately 15 ml
of the 0.50% ether-benzene mixture. Attach

the air pressure device (using spring

36

clamps) and adjust the elution rate to

approximately 1 m1/min. with the air
pressure control. Release the air pressure
and detach reservoir just as the last of
the solvent enters the sodium sulfate.
Fi11 the column with n-hexane {not mixed
hexanes) to the base of the 10/30 fitting.
Evaporate all residual benzene from the '
reservoir, assemble the reservoir section
and fill with 5 m1 of n-hexane. Apply air
pressure and remove the reservoir just as
the n-hexane enters the sodium sulfate.
The column is now ready for use.

b. Pipet a 1.0 ml aliguot of the concentrated
sample extract (previously reduced to a
total volume of 2.0 m1) on to the column.
As the last of the sample passes into the
sodium sulfate layer, rinse down the

internal wall of the column twice with 0.25
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internal wall of the column twice with 0.25
mil of n-hexane. Then assamble the upper
section of the column. As the last of the

i n-hexane rinse reaches the surface of the
sodfum sulfate, add snough n-hexane (volume
predetermined, see 10.4.3} to just elute
a1l of the PCBs present in the sample.

Apply air pressure and adjust until the

57

flow is 1 ml/min. Collect the desired
velume of eluate {predetermined, zes
10.4.3) in an accurately calibrated ampul.
As the last of the n-hexane reaches the
surface of the sodium sulfate, release the °
air pressure and change the collection
ampul. - o

g.. Fill the column with 0.50% diethyl ether in
benzens, again apply air pFESEUFE.ﬂHd
adjust Fiuw to 1 ml/min. Collaect the
gluate until all of the organochlorine
pesticides of interest have been eluted
{volume predetermined, see 10.4.3).

d. Analyze the eluates by gas chromatography.

10.4.3 Determination of ETution Volumes
10.4.3.1 The elution volumes for the PCBs and the

pesticidas depend wpon a number of factors
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pesticides depend upon a number of factors
which aFe difficult to contral. These finclude
“variation in:
a. Mash szize qf the silica gal
b: Adsorption properties of the silica gel
c. Polar contaminants present in the eluting
salvent
d. Polar materials present in the zample and

sample solvent

58

http://nepis.epa.gov/Exe/ZyNET .exe/30000QNQ.txt?2y...=ZyActionL & Back=ZyActionS& BackDesc=Results%20page (77 of 192)1/24/2007 4.06:24 PM



Document Display | NSCEP | US EPA

e. The dimensicns of the microcolumns
Therefare, the optimum elution voTume must
be axperimentally determined each time a
factor iz changed. To dstermine the
elution volumes, add standard miztures of
Aroclors and pesticides to the column and
serially collect T=ml elution volumes.
Analyze the individual eluates by gas
chromatography and determine the cut-off
volume for n-hexane and for ether-benzena.
Figure 2 shows the retention order of the
various PCB components and of the pesti-
cides. Using this information, prepars the
mixturas required for calibraton of the
microco lumn.
10.4.3.2 In determining the volume of hexane requir&d to
elute the PCBs the sample volume {1 m1) and the
volume of n-hexane used to rinse the columm
wall must be considered. Thus, if L is
determined that a 10.0-ml1 elution volume i3
required to elute the PCBs, the volume of
- hexane to be added in additiom to the sample
volume but including the rinse volume should be

9.5 ml.

59
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10.4.3.3 Figure 2 shows that as the average chlorine

content of a PCB mixture decreases the solvent
wolume for complete slutiom increases. Quali-
tative determination (9.4) indicates which
Aroclors are present and provides the basis for
selection of the ideal 2lution volume. This
helps to minimize the quantity of organo-
chlorine pesticides which will elute along with
the low percent chlorine PCBs and insures the
most efficient separations possible Fﬁr
accurate amalysis.
10.4.3.4 For critical analysis where the PCBs and pesti-
;1des are not separated completaly, the column
should be accurately calibrated sccording to
(10.4.3.1) to determine the percent of material
of interast that elutes in each fraction. Then
flush the column with an additional 12 ml of
0.50% ather in benzene followed by 5 ml of
n-hexane and wse this reconditioned column for
the sample separation. Using this technique
ong can accurately pradict the amount (%) n?
- materials in each micro column fraction.
10.5 Micro Column Separatfon of Sulfur, PCBs, and Pesticides

10.5.71 See prn:eduré for preparation and packing micro calumn

o PR e mTeim T memdfa FTAA T awd A A AN
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[Uom. 1 328 proc2dure tor preparation and paceing micro coiumn

in FEE analysis section [10.4.7 and 70.4.2).
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10.5.2 Microcolumn Calibratien
10.5.2.7 Calibrate the microcolumn for sulfur and PCR
separation by collecting 1.0-m1 fractions and
analyzing them by gas chromatography to
| determine the following:

1} The fraction with the first eluting PCBs
(those present in 1280),

2) The fraction with the Tast eluting PCBs
{those present in 1221},

3) The elution volume for sulfur,

4) The elution volume for the pesticidas of
interest in the 0.50% ether-benzens
fraction.

From these data determine the following:

1) The eluting valume containing anly sulfur
(Fraction I);

2) The eluting volume containing the Tis£ of
the sulfur and the early eluting PC3s
{Fraction II),

3) The eluting volume containing the remaining
PCBs {Fraction III),

4) The ether-benzene eluting volume containing

#ha nastiaddos Ad labavost Eeaskedan THY
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the pesticides of interest (Fractfon IV).
10.5.3 Zeparation Procedure

10.5.3.1 Carefully concentrate the 6% sluate from the

florisil column to 2.0 m1 in the graduated

ampul on a warm water bath.
10.5.3.2 -Place 1.0 ml1 {50%) of the concentrate into the
microcoTumn with a 1-m] pipet. Be careful not '
to get any sulfur crystals into the pipat. -
10.5.2.3 Collect Fractfons I and II in calibrated
centrifuge tuhEs. Collect Fractions III and IV
in calibrated ground glass stoppered ampuls.
10.5.3.4 Sulfur Removal (7) = Add 1 to 2 drops of
mercury to Fraction II stopper and place on a
wrist-action shaker. A black precipitate
indicates the presence of sulfur. After
approximately 20 minutes the mercury may become
entirely reacted or deactivated by the
precipitate. The sample should be quanti-
tatively transferréﬂ to a clean centrifuge tube
and additional mercury added. When crystals
are present in the sample, thres treatments may

he necessary to remove all the sulfur. After
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He necessary to remove all the sulfur. After
all the sulfur has been removedfrom Fraction II
(check using gas chromatography) combine
Fractfons II and III. Adjust the volume to 10
ml and analyze by gas chromatography. Be sure
no mercury is transferred to the combined
Fractions II and III, since it can react with

certain pesticides.
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By combining Fractions II and III, if PCEs are
present, it is possibla to {dentify the
Aroclor(s) present and a2 guantitative analysis
can be performed accordingly. Fraction I can
be discarded since it only contains the bulk of
the suTfur. Analyze Fractions III and IV for
the PCBs and pesticides. TIf DDT and its
homologs, aldrin, heptachlor, or technical
chlardane are present along with the PCOs, an
additional microcolumn separation can be
perfarmed which may help to further separate
the PCBs from the pesticides (Ses 10.4).

11. Quantitative Determination

11.1 Measure the voTume of n-hexane eluate containing the PCHs and
inject 1 to 5 4l into the gas chromatograph. If necessary,
adjust the volume of the eluate to give linear response to the

electron capture detector. The microcoulometric or the
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glectron capture detector. The microcoulometric or the

electrolytic detector may he employsd to improve specificity

for samples having higher concentrations of PCBs.

11.2 Caleulations

11.2.7 When a single Aroclor 1s present, compare quantitative
Aroclor reference standards (e.g., 1242, 1260) to the
unknown. Measure and sum the ar2as of the unknown and
the reference Arcclor and calculate the result as

Tollows:

64
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Microgram/liter = Al T8 : — % [N]

a = hg of Standard Injected  _ nas
. [

B = of Sample Peak Areas - {mmE]

Volume of sample injected (ul)

-
-
1]

L
]

" Volume of Extract {#1) from which sample

fs injected into gas chromatograph

-
]

. VYolume of water sample extracted (ml)

N = 2 when micra column used
1 when micro column not used

Paak Area = Peak height (mm x Peak Width at 1/2
height

11.2.2 For complex situatons, use the calfbration method
dezcribed below (8). Small variations in components
between different Aroclor batches make it necessary ta
obtain samoles of several specific Hrnc1ﬁr5+ These
reference Aroclors can be obtained from the Snuthéaat
Environmental Research Laboratory, EPA, Athens, Georgia,
30601, The procedure is as follows:
11.2.2.1 Using the OV-1 column, chromatograph a known

- quamtity of =ach Aroclor refersnce standard.
Also chromatograph a sample of p,p'-DDE.
Suggested concentration of each standard s 0.1
ng/ul for the Aroclors and 0.02 ng/ul for the
p.p'=DDE.

a5
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1M.2.2.2

11.2.2.3

11.2.2.4

Determine the relative retention time {RRT) of
gach PCE peak in the resulting chromatograms

using p.p'-0DDE as 100.
rpT = RIT_x 100

ODE
RRT = Relative Retention Time

RT = Retention time of peak of fntefsst

HTﬁDE = Retention time of p,p'-DOE

Retention time fs measured as that distance in
mm between the first appearance of the solvent
peak and the maximum for the compound.

To calibrate the instrument for each PCB
measure the area of each peak.

Area = Peak height {mm) x Peak width at 1/2
height. Using Tables 1 through & obtain the
proper mean waight factor, then determine the

FESpOnsSa factar-ngﬂnmg.

{HETJ (mean weight percent)

100
{Area)

ngﬁmﬁ =

ng; = ng of Arcclor Standard Injected

Mean weight percent - obtafned from Tables ]
through 8.

Calculate the RRT value and the area for each
PCE peak in the sample chromatogram. Compare
the sample chromatogram to those cbtained for

each reference Aroclor standard. IF 4t is

66
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Table 1

Compasition of Aroclor 1221 (8)

Maan
Weight Ralative Number of
RRT2 Percent Std. Dev.D Chlorines®
11 1.8 15.8 1
14 19.3 8.1 1
16 10.1 9.7 2
19 2.8 9.7 2
21 20.8 8.3 2
28 5.4 13.9 g B5%
3 13&
32 1.4 0.1 2 1
3 90%
r ' 1.7 48.8 3
40

dgatention time relative to p,p'-00E=100. Measured from first appearance
of solvent. Overlapping peaks that are guaptitated as one peak are
bracketad. . .

bgtandard deviation of seventesn results as a percentage of the mean of
the results.

CFrom GC-MS data. Peaks containing mixtures of isomers of different
chiorine numbers are bracketed. '
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Table 2
Composition of Arocler 1232 (8)

Fean
Weight . Relative b Numbey of
RRT? Percent = Std. Dev. Chlorines”
11 16.2 3.4 1
14 - 9.9 2.5 1
16 7.1 6.8 2
20 17.8 2.4 2
21
28 9.6 3.4 2 a0y
3  60%
a2 3.9 4.7 3
<7 6.8 2.5 3
40 G.d 2.7 3
47 4.2 4.1 4
5 3.4 3.4 3 3
4 &%
58 2.6 3.7 i
. 70 4.6 3.1 4 90%
5 0%
78 1.7 7.5 4
Total 24,2

SRetention time relative to p,p'-DDE=100. Measured from first appearance
of solvent. Overlapping peaks that are quantitated as one peak are
bracketed. :

bStandard deviation of four results as a mean of the rasults.
CFrom 6C-MS data. Peaks CDﬁtaining mixtures of isomers of different

chlorine numbers are bracketed.
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CFrom GC-MS data. Peaks containing mixtures of isomers of different )
chlorine numbers are bracketed.

Table 3

Composition of Aroclor 1242 (8)

Maan
Height Relative . Number of

RRT® Percent Std. Dev. Chiarines

1 1.1 35.7 1

16 2.9 4.2 2

21 11.3 3.0 2

28 11.0 5.0 2 25%
3 753

32 6.1 4.7 3

37 11.5 5.7 3

40 11.1 6.2 3

47 8.8 4.3 +

54 6.8 2.9 3 3%
4 &7%

58 5.6 3.3 4 -

70 10.3 2.8 4 90%
5 0%

78 3.6 4.2 4

84 2.7 9.7 5

98 1.5 9.4 5

104 - 2.3 16.4 5

125 1.8 20.4 5 85%
6 15%

146 1.0 19.9 5 75%
& 25% I
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dRetention time relative to p,p"-DDE=100. Measured from first appearance
of solvent.

bStandard deviation of six results as a percentage of the mean of the
rasults.

CFrom GC-MS data. Peaks containing mixtures of fsomers of different
chlorine numbers are bracketed.

69

Table 4
Composition of Aroclor 1248 (8)

Maan

Height Relative b Number of |
RRT® Percent ' Std. Dev. Chlorines

21 1.2 23.9 2

28 5,2 1.3 3

32 3.2 3.8 3

47 8.3 3.6 3
an 8.3 3.9 R
4 15%

47 15.6 1.1 4
54 9.7 6.0 < (1
4 o0%

58 9.3 - 5.8 4
70 19,0 1.4 4 B0%
5 20%

78 6.6 2.7 4

B84 4.9 2.6 5

o8 3.2 3.2 5
104 1.3 3.6 4 10%
N 5 90%

112 1.2 5.6 5
125 2.6 5.9 5 90%
' G 10%
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125 2.6 5.9 5 a0%
' o 10%
148 1.5 10.0 5  B5%
& 15%
Total 103.1

dfRetention time relative to p,p'-D0DE=100. Maasured from first appearance
of solvent. :

bStandard deviation of six results as a percentage of the mean of the,
resuylts. :

CFrom GC-MS data. Peaks containing mixtures of fsomers of different
chlorine numbers are bracketed.

70
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Table 5
Composition of Aroclor 1254 (8)

Mean
Weight Relatiwve b Humbar nfc
RRT" Percent Std. Dev. Chlorines
47 6.2 3.7 4
54 2.9 2.6 4
58 1.4 2.8 4
70 13.2 2.7 4 25
5 7R%
8d 17.3 1.9 5
28 7.5 5.3 5
104 13.6 3.8 5
125 15.0 2.4 5 70%
: ’ & 80%
146 10.4 2.7 5 30%
. 6 70
160 1.3 8.4 &
174 8.4 5.5 6
203 1.8 18.6 6
232 1.0 26.1 7
Total 100.0

Retention time relative to p,p'-DOE=100. Measured from first appearance
af solvent.

hStanﬁard deviatfon of six results as a percentage of the mean of the
results.

CFrom GC-MS data. Peaks containing mixtures of isomers are bracketed.

71
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Table 6
Composition of Arcclor 1250 (8)

Mean
Weight Relative b HNumber of
RRT® Percent 5td. Dev. Chlorines
70 2.7 6.3 5
B4 4.7 1.6 5
93 3.8 3.5 i
104 g B0¥
G 40%
117 . 3.3 6.7 A
125 12.3 3.3 5 15%
6  85%
146 4.1 3.6 g
160 : 4.9 2.2 . 6  BO¥
7 50E
174 12.4 2.7 E
203 2.3 4.0 & 0%
§anx
232 . a
244 9.8 © 3.4 & 10%
7 90%
280 11.0 ) 7
33z 4.2 5.0 7
E K 4.0 8.6 8
448 .0 25.3 g
528 1.5 10.2 B
Total 98.6

Agetention time relative to p,p'-DDE=100. Measured from first zppearance
of solvent. Owverlapping peaks that are quantitatsd as one peak are
bracketed.

bgtandard deviation of six results as a2 mean of the results.

CFrom GBC-MS data. Peaks containing mixtures of {somers af different
chlorine numbers are bracketed.

dﬁnmpﬂsitinn determined at the center of peak 104.
eComposition determined at the center of peak 232.
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apparent that the PCB peaks present are due to
only one Aroclor, then calculatz the concen-
tration of each PCB using the following formula:

ng PCB = ngfmmF % Area
Where Area = Area Emngl

ngfhmz = Response factor for that peak

af sample peak

measured.
Then add the nanograms of PCBs present in the
injection to get the total number of nanograms
of PCBs present. Use the following formula to
calculate the concentration of PCBs in the
sample: .

Micrograms/Liter =

=
1]

volume of water extracted (ml1)

=
i

volume of extract (ul) -

-
1}

volume of sample injected [pn1)

=
]
il

sum of all the PCBs in nanograms for that
Aroclor identified

M = 2 when microcalumn used

N = 1 when microcolumn not used

The value can then be reported as micro-

grams/1iter PCBs or as the Aroclor. For

samplas contafning more than one Aroclor, use
Figure 9 chromatogram divisional flow chart to

assign a proper response Tactor to each peak
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rg— = - ——— e g

assign a proper response Tactor to each peak

and also identify the "most Tikely® Aroclors

73

present. Calculate the ng of =ach PC3 isomer
present and sum them according to the
divisional flow chart. Using the formula
above, calculate the concentration of the

varfous Aroclors present in the sample.

12. Reporting Results

12.1 Fepurt results in micrograms per liter without correction for
recovery data. When duplicate and spiked samples are analyzad,

all data obtained should be reparted.
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AROCLOR 1242

"]E

146

|

Figure 3. Column: 3% 0V-1, Barrier'ﬁas: Nitrogen at 60 mi/min,

Palume Tammnas aturas 1TN M Natantnrs Clantram MPantura
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Figure 3. vOIUmMN: J7 UY¥-1, LATIIG] Qdd. MILIUEEN 4l OU Wi/ Wi,
Column Temperature: 170 C, Detector: Electron Capture
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AROCLOR 1254
T s

212

\

Fig

ure 4, Column: 3% 0V-1, CGarrier Gas: Nitrogen at 69 ml/min,

Aaliume Toameweae brimnas 4"TH A fAabandtac: Flacicaan Aoaclbaes
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Figure 4. Lolumn: 3% OV-1, Garrier Gas: MNitrogen at 439 mi/min,

Column Temperature: 170 G, Detector; Electron Capture.
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AROCLOR 1260
280

Figure 5. Column: 3% 0V-1, Carrier Gas: Nitrogen at 60 ml/min,
Column Temperature: 170 G, Detector: Electron Capture.
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AROCLOR 1242

L | 1 1 I
B | 12 15 18 21 24

RETENTION TIME IN MINUTES
Figure 6. Column: 1.5% 0Y-17 + 1.95% QF-1, Carrier Gas: Nitrogen

at 60 ml/min, Column Temperature: 200 C, Detector; Electren Capture.
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l s,
i | |
3
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RETENTION TIME IN MIKUTES
+1.5% OV-17 + 1.95% QF-1, Carrier Gas: Mitrogen at 60 mi/min, Golomn Temperature: 200G, Betector: Eleciron Gapiure.

2

AROCLOR 1260

12
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Figare B. Column: 1.5%

IHEIL] —=

RRT of first peak < 477

ﬁ/ \nu

Is there a distinct RRT 47-587
i peak with RRT 787
m/ \m] m‘\ \E
Use 1242 for Use 1242 for Use 1254 RRT 2 707
peaks = RRT 84 peaks = RRT 70 ‘lurﬂéu;alhus“

NIV

Is there a distinct Use 1260 far
peak with RRT 1177 . all peaks
YES 'Hﬂ

Bse 1254 for all
peaks= RRT 174

se 1260 for
all ather peaks
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Figure 9. Chromatogram Division Flowchart [8).

2
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METHOD FOR TRIAZINE PESTICIDES IN WATER AND WASTEWATER
1. Scope and Application

1.7 This method covers the determination of various symmetrical triazine
pesticides in water and wastewaters.

1.2 The following pesticides may be determined individually by this

methods
Parameter Storet MNo.
Ametryn ——
Aitraton —
Atrazing 39033
Prometon ) 39056
Prometryn 19057
Propazing 38024
Sechumeton -
Simazine 39085
Terbuthylazing ——
2. Summary

2.1 The method describas an efficient sample extraction procedure
and provides, through use of column chromategraphy. a2 method
for the elimination of non-pesticide interfarences and the
pre-separation of pesticide mixtures. Identification is made
by selective gas chromatographic separation, and measurement
is accomplished by the use of an electroytic conductivily
detector (CCO) in the nitrogen mode or a nitrogen specific
thermionic detector. Results are reported in micrograms per

1itar.

a3
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2.2 This method is recommended for use only by axperianced
pesticide analysts or under the close supervision of such
qualified persons.

3. Interferences

3.1 Solvents, reagents, glassware, and other samole processing
hardware may yield discrete artifacts and/or elavated
baselines causing misinterpratation of gas chromatograms.

B11 of these materials must be demonstrated to be free from
interferences under the conditions of the amalysis. 3Specific
salection of reagents and purification of solvents by
distillation in all-glass systems may be required. Refer to
Appendix I.

3.2 The interferences in industrial effluents are high and varied
and often pose great difficulty in cbitaining accurate and
pracise measurement of triazine pesticides. The use of n
specific detector supported by an optional column clzanup
procedure will eliminate many of these interferences.’

3.3 MNitrogen containing compounds ather than the triazines may
interfera.

4. Apparatus and Materials

. 4.1 Gas Chromatograph - Equipped with glass Tined injectian port.
4.2 Detector Options .
4.2.7 Electrolytic Conductiwvity. _
4.2.2 HNitrogen specific thermionic
4.3 Recorder - Potentiometric strip chart {10 in.) compatible

with the detector.

24
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4.4 Gas Chromatographic Column Matarials:

d4,4.1 Tubing - Pyrex {180 cm long x 4 mm ID)
4.4,2 GBlass Wool -- Silanized
4.4.3 Solid Support - Gas Chrom 0 (100-120 mesh)

4.4.4 Liguid Phases - Expressed as weight percent coated on

zo01id support.
. 4.,4.4.1 . garbowax 20M, 1%
4.5 Kuderna-Danish (K-D} Glassware
4,5.1 Snyder Column - three ball [macro} and two ball (micro}
4.5.2 Evaporative Flasks - 500 m
4.5.3 Receiver Ampuls - 10 mi, graduated
4.5.4 Ampul Stoppers
4.6 Ehramatngraﬁh1c CoTumn = Chromatlex (400 mm x 19 mm ID) with
coarse fritted plate and Teflon stopcock on bottom; 250 m1
reservaoir bulb at top of column with flared ocut fumnel shape
at top of bulb - a special arder (Kontes K-320540-9011).
4,7 Chromatographic Column - Pyrex {approximately 400 mm Jlong x
20 mm ID) with coarse fritted plate on bottom.
4.8 Micro Syringes - 10, 25, 50 and 100 ul.
4.9 Separatory funnels - 2000 ml with Teflon stopcock.
4.10 Blender - High speed, glass or stainless steel cup.
. 4.11 Graduated Cylinders - 1000 ml.
4,12 Florisil = PR Grade [60-700 mesh); purchase activated at

1250%F and store in the dark in glass containers with glass
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1250¥F and store in the dark in glass containers with glass

stoppers or foil=lined screw caps. Before use, activate sach

85

batch overnight at 130°C in foil-covered glass container.
Determine lauric acid value (See Appendix II).

5. PReagents, Solvents, and Standards

5.1 Sodium Hydroxide = (ACS) 10 N in distilled water.
5.2 Sodium Sulfate - (ACS) Granular, anhydrous {conditioned at
400 C for 4 hés.].
5.3 Sulfuric Acid - (ACS) Mix =qual volumes of conc. H25H4
with distilled watar:'
5.4° Diethyl Ether - Pesticide Quality, redistilled in glass, if
necassary
5.4.1 Must be free of peroxides as indicated by EM Quant
Test strips. (Test strips are available from EM
Laboratories, Inc., 500 Executive Blvd., Elmsfard,
N.Y. 10523.)

5.4.2 Procedures recommended for removal of peroxides are
provided with the test strips.

5.5 Hexane, Methanol, Methylene Chloride, Pstroleum Ether
(boiling range 30-60°C) - pesticide quality, redistill in
glass if necessary.

.6 Pesticide Standards - Reference grade.

6. Calibratien
6.1 Gas chromatographic operating conditions are considered

optimum when an injection of g 20 ng of each triazine wiil"
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optimum when an injection of 2 20 ng of each triazine will~
* y¥ield a peak at least 50% of full scale daflection with the

modified Coulson detector (1). For all guantitative

measuremants, the detsctor must be operated within its linear

response range and the detector noise level should be less
than 2% of full scale.
6.2 Inject standards freguently as a check on the stabflity of

operating conditions. A chromatogram of & mixture of zevaral

pesticides is shown in EfgurE 1 and provides reference
aperating conditions for the recommended column.

5.3 The elution order and retention ratios of various
organophosphorus pesticides are provided in Table 1, as a
guide.

7. QOuality Control

7.1 Duplicate and spiked sample anaTytes are recommended as
quality contral checks. Quality contral charts {2) should be
developed and used ats a check on the analytical system.
Quality control check samplas and performance evaluation
sampTes should be ana1yzsd-un a réguiar basis.

7.2 Each time a set of samples is extracted, a method blank is
determined am & wolume of distilled water aguivalant to that
used to dilute the sample.
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usad to dilute the sampla.

3. Sample Preparation

8.1 Blend the sample if suspended matter is present and adjust pH
to near neutral (pH 6.5-7.5) with 50% sulfuric acid or 10N
sodium hydroxide.

B.2 Quantitatively transfer a 1000 ml aliquot into a two-liter

separatory funnel.

ATRATON

PROMETON

TERBUTHYLAZINE
ATRAZINE

IMATINE

e
. Y
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0 2 4 &
RETENTION TIME IN MINUTES

Figure 1. Column Packing: 1% Carbowax 20M on Gas-Chrom @ (100,120 mesh),
Column Temperature : 155 C, Carrier Gas: Helium at 80 mi/min,

Detectar: Electralytic Conductivity.

Ba
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TABLE 1
RETENTION RATIOS OF VARIOUS TRIAZINE
PESTICIDES RELATIVE TO ATRAZINE

Pasticide Retention Ratio
Prometon 0.52
Atraton Q.67
Propazing 0.7
Terbuthylazine 0.78
Secbumeton 0.38
Atrazine 1.?0
Prometryne 1.10
Simazine 1.35
Amatryne 1.48

Bhzolute retention time of atrazine = 10.1 minutes

89
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9, Extraction

3.7 Add 60 m1 methylene chioride to the sample in the separztory
funnel and shake v%qarnuﬁly for two minutas.

9.2 Allow the 5u1;ent to separate from the sample, draw the
arganic layer into a 100-m! beaker, then pass the organic
layer through a chromatographic column containing 3-4 inches
anhydrous sodium sulfate, and collect it in a 500=m1 K-[O
flask eqguipped with a 10 mT ampul. A&dd a sacond G0=-ml valums
of soivent to the separatory funnal and cumﬁ1ete the
extraction procedure a sacond time. Perform a third
gxtraction in the same manner.

9.3 "Concentrata the extract to 10 m1 in a K-D evapaorator on a hot
water bath. Disconnect the Snyder column just long encugh to
add 10 ml hexane to the K-D flask and then continue the
concentration to about 5-§ m1; This operation is to displace
methylene chloride and give a Tinal hexans salution. I the
need for cleanup fs indicated, continue to Florisil Column
Cleanup (10 below). |

9.4 If further cleanup is not requirad, replace the Snyder column
and flask with a micro-3nyder column and continue the
concentration to 9.5-1.0 ml. Analyze this final concentrats
by gas chromatography.

10. Florisil Column Adsorption Chromatography

10,1 Adjust the sample extract volume to 10 ml.

80
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10,2 Place a charage of activated Florisil {weight determined by
lauric acid value, see Appendix II) in a Chromaflex column.
After settling the Florisil by tapping the column, add about
one=nalf inch layer of anhydrous granular sodium sulfate to
the top.

10.3 Pre=2lute the column, after cooling, with 50=-60 ml of
petraleum ether. Discard the eluate and just prior to
gxposure of the sulfate laver to air, quantitatively
transfer the sample extract into the column by decantation
and subseguent petroleum ether washings. Adjust the elution
rate to about 5 ml peér minute and, séparately, collect up to
four eluates fn S00-m1 K-D flasks squipped with 10-ml
ampuls. {See Eluate Composition, 10.4.) Perfarm the first
glution with 200 m1 of 6% ethy] ether in petroleum ather,
and the second elution with 200 mi of 15% ethyl ether in
petroleum ether. Perform the third elution with 200 ml1 of
S50% sthyl ether - petroleum sther and the fourth elution
with 200 m1 of 100% ethyl ether.

10.4 ETuate Composition - By using an equivalent quantity of any
batch of Florisfl as determined by its lauric acid value,
the pesticides will be separated intc the aluatss indicated

as follows:

http://nepis.epa.gov/Exe/ZyNET .exe/30000QNQ.txt?Z...ZyActionL & Back=ZyA ctionS& BackDesc=Resul ts%20page (115 of 192)1/24/2007 4:06:24 PM



Document Display | NSCEP | US EPA

97
15% Eluate 50% Eluate 100% Eluate

Propazine (90%) Propazine {10%) Atraton
Terbuthylazine (30%) Terbuthylazine{70%) Secbumeton
Atrazine (20%) Atrazine (80%) Prometon

Ametyryne

Promatryne

Zimazine

10.5 Concentrate thE.eTuates to 6=10 m1 in the K-D evaporator in a
hot water Eath+ Change to the micro-3nyder column and continue
concentration to 0.5-1.0 ml.

10.6 Analyze by gas chromatography.

11. Calculation of Results

11.7 Determine the pesticide concentration by using the absolute
calibration procedure described below or the relative
calibration procedure described in Appendix- III.

. {1} Micrograms/Jiter = (A) (B) {V4)
(V5] TVgy

A = pa standard
Standard area

B = Sampie aliguot area

1

¥y = Volume of extract injected (ul)
V¢ = Volume of total extract (ul)

Ve

Volume of water extracted (ml)

12. Reporting Results

12.1 Report results in micrograms per liter without correction for

racovery data. When duplicate and spiked samples are analyzed
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racovery data. When duplicate and spiked samples are analyzed

all data obtained should be reported.

REFERENCES:

1. Patchett, G. G., "Evaluation of the Electrolytic Conductivity Detector
for Residue Analyses of Nitrogen-Containing Pesticides", Journal of
Chromatographic Science, 8, 155 (1970).

2. "Handbook for Analytical Quality Control in Water and Wastewater
Laboratories", Chapter 6, Section 6.4, U. 5. Environmental Protection
Agency, National Environmental Research Center, Analytical Quality
Control Laboratory, Cincinnati, Ohio, 45268, 1972, (Revised editionm
to be available soon.)
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METHOD FOR O-ARYL CARBAMATE PESTICIDES IN WATER AND WASTEWATER

1. Scope and Application

1.1 This method covers the determination of various OD-aryl. carbamate
pesticides in water and wastewater.

1.2 The following pesticides may be determined indfvidually by this

mathad :
Parameter Storat No.
Aminocarh -=a
Carbaryl 39750
Methiocarb B
Maxacarbats : asy
Propoxur ——
2. Summary

2.1 A measured volume of water is extracted with methylans
chloride. The concentrated sxtract is cleaned up with a
Florisil column. Appropriate fractions from the column are

concentrated and portions are separated by thin-layer
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concentrated and portions are separated by thin-layer
chromatography. The carbamates are hydrolyzed on the layer and
the hydrolysis products are reactesd with 2,5-dibromoguinane
chlarimide to yield specific colored products. Quantitative
measurement is achieved by visually comparing the responses of
sample extracts to the responses of standards on the same
thin-layer. Identifications are confirmed by changing the pH
of the layer and observing color changes of the reaction

products. Results are reported in micrograms per liter.

94
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2.2 * This method is recommended for use only by experienced
pesticide analysts or under the close supervision of such
qualified persons.

3. Interferences

3.1 Direct interferences may be encountered from phenols that may
be present in the sample. Thess materfals react with ths
chromogenic reagent and yiald reaction products simflar to
those of the carbamates. In cases wﬁere phenols are suspected
of interfering with a determination, a different solvent system
should be used to attempt to isolate the carbamates.

3.2 Indirect interferences may be encountered from naturally
colored materials whose presence masks the chromogenic reaction.

4. Apparatus and Materials

4.1 Thin=layer plates - Glass plates (200 x 200 mm) coated with
0.25 mm layer of 5ilica Gel & fgypﬁum binder).

4.2  Spotting Template

4.3  Developing Chamber

4.4  Sprayer - 20 m] capacity

4.5 HKuderna-Danish {K-D) Glassware (Kontes)
4.5.17 Snyder Column - three ball (K-502000)
4.5.2 Micro-Snyder Column - two ball (K-569001)
4.5.3 Evaporative Flasks - 500 ml (K-570001)
4.5.4 Recefver Ampuls - 10 m] graduated (K-570050)
4.5.5 Ampul Stoppers

95
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5.

4.6 Chromatographic Column - Eﬁrnmaflex (400 mm long x 19 mm ID) with
coarse fritted plate on bottom and Teflon stopcock; 250 mi
reservoir pulb at top of column with flared out funmel shape at
top of bulb - 2 special order {Kontes X-420540-9011).

4.7 Chromatographic Column - Pyrex (approximately 400 mm long x 20 mm
ID) with coarse fritted plate on bottom.

4.8 Micre Syringes - 10, 25, 50 and 700 ul.

4.9  Separatory Funnel - Eﬂﬁﬂ ml, with Teflan stopcock.

4.10 Blender - High speed, glass or stainless steel cup.

4.11 Florisil - PR Grade (60-80 mesh); purchase activated at 1250°F
and store in the dark in glass containers with glass stoppers or
foil-lined screw caps. Before use activate each batch overnight
at 130°C in foil-covered glass container. Determine lauric
;cid value {(see Appendix II).

Reagents, Salvents, and Standards

5.1 Sodium Hydroxide - {ACS) 10 N in distilled water.
5.2  Sodjum Sulfate - (ACS) Granular, anhydrous.
5.3 Sulfuric Acid - (ACS) Mix equal valumes of conc. Hy30,4 with
distilled water.
5.4 Diethyl Ether = Nanograde, redistilled in glass, if necasszary.
5.4.1 Must be free of peroxides as indicated by EM Quant test
strips. (Test strips are available from EM Laboratories,
Inc., 500 Executive Blvd., Elmsford, N.¥Y. 10523.)
5.4.2 Procedures recommended for removal of peroxides are

provided with the test strips.

%6
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5.5 Hexane, Mathanol, Methylena Chloride, Petroleum Ether -
nanograda, redistill in glass if necessary. .

5.5 Pesticide Standards - Reference grade.

5.8.1 TLC Standards - 0.700 pg/ul in chloroform.

5.7 Chromogenic zgent - Dissolve 0.2 g 2,6-dibromoquinone chlorimide
in 20 m1 chloroform.

5.8 Buffer solution - 0.1 N sodium borate in water.

6. Calibration

6.1 To insure even salvent travel up the layer, the tank used for
layer development must be thoroughly saturated with developing
solvent before it is used. This may be achieved by Tining the
inner walls of the tank with chromatography paper and introducing
the solvent 1-2 hours before use.

6.2 Samples and standards should be introduced te the layer using a
syringe, micropipet or other suitable device that permits all the -
spots to be about the same size and as small as possible.. An air
stream directed on the layer during spotting will speed solvent
ayapaoration and halp to maintain small spots. _

8.3 For qualitative and guantitative work, spot a series representing
0.1-1.0 pg of a pesticide. Tables 1 and 2 present color
responses and R values for several solvent systems.

7. Quality Contrel

7.1 Duplicate and spiked sample analyses are recommended as quality
control checks. Quality control charts should be developed
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control checks. Quality control charts should be developed

and used as a check on the analytical system. Quality contral

a7

Table 1

Re Values of O-Aryl Carbamate Pesticides in Several Solvent Systems

A B C 1] E F
Carbaryl 0.26 0,22 Q.48 0.41 0.58 0.24
Aminocarb 0.26 0.02 Q.46 0.52 .54 0.04
Maxacarbate 0.34 0,22 0. 54 0.53 0.50 0.24
Mathiocarb 0.31 0,31 (.55 0.55 }.59 0.28
Propoxur 0.27 0,10 .53 0.59 Q.80 0.13

Solvent Systems:

A. Hexane/acetone (3:1)

B. Methylens chloride

C. Benzene/acetone (4:1)

D. Benzene/cyclohexans/diethylamine (5:2:2)
E. EthyT acetats

F. Chloroform
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Table 2

color Responses and Detection Limit for O-Aryl Carbamates

Colors: . Detection

Before After ' Limit

Buffer Buffer {ug)
Carbaryl Brown Red-Purpla a.1
Aminocarb Gray Green 0.1
Mexacarbate Gray Green 0.1
Mathiocarb Brown Tan 0.2
Propoxur Blue Blue 0.1
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i

check samples and performance evaluation samples should be
analyzed on 2 regular basis.

7.2 Each time a set of samples is extracted, a method Blank is
determined én a volume of distilled water eguivalent to that used
to dilute the sample.

8. Sample Preparatiaon

8.1 Blend the sample if suspended matter is present :ar'rd adjust pH to
near neutral (pH 6.5-7.5) with 50% 5'u1furir: acid or 10 N sodium
hydroxide. _

8.2 Quantitatively transter a one-Titer aliquot into a two-T1iter
gseparatory funnsl.

9. Extraction

9.7 Add 60 ml of methylene chloride to the sample in the separatory
funnel and shake vigorously for two minutes. -

9.2 Allow the solvent to separate from the sample, draw the organic
layer into a 100-m] beaker, then pzss the organic Tayer th;_‘uugh a

chromatographic column containing 3-4 inches anhydrous sodium
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chromatographic column containing 3-4 inches anhydrous sodium

sulfate, and collect it in a 500-ml K-D flask equipped with a
10-m1 ampul. Add a second 60-m1 volume of solvent to the
separatory funnel and complete the extraction procedure a second
time. Perfu:r'm a third extraction in the same manner.

9.3 Ennlentrate the extract to 10 ml in & K-D svaporator on a hot
water bath. Disconnect the Snyder column just lTong enough to add
10 ml of hexane to the K-D flask and then continue the
concentration to about 5-6 ml. If the nead for cleanup is

indicated, continue to Florisil Column Cleanup (10 below).

100
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9.4 If further cleanup is not reguired, replace the Snyder column and
;lask with a micro-Snyder column and continue the concentration
to 0.5=1.0 ml. .Ana!yza thiz final comcentrate by thin-layer
chromatography (Section 11).

10. Florisil Coluhn Cleanup

'!U.] ﬁdjust the sample extract to 10 ml with hexane.

10.2 Place a charge of activated Florisil {weight determined by
lauric-acid value, see Appendix II} in a Chromaflex column.
Aftar settling tﬁa Florisil by tapping the column, add about
one-half inch layer of anhydrous granular sodfum sulfate to the
top.

10.3 Pre-elute the column, after cooling, with 50-60 m1 of petroleum
gther. Oigzcard the eluate and just prior to exposure of the
sulfate layer to air, quantitatively transfer the sample extract
into the column by decantation and subsequent petrolaum sther
washings. Adjust the elution rate to about 5 ml per m1nutgland,
separately collect the four eluates in 500-ml1 K-D flasks equipped
with 10=ml ampuls. Perform the first elution with 200 m] of 6%
ethyl ather in petroleum ether, and the second elution with 200
mi of 15% ethyl eather in petroleum ether. FPerform the third
glution with 200 ml of 50% ethyl ether - petroleum ether and the
fourth alution with 200 m1 of 100% athyl ether.

10.3.1 Eluate Composition - By using an eguivalent quantity of
any batch of Florisil as determined by its Tauric acid
valua, the pesticides will be ssparated into the eluates

indicated as follows:

101
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50% Eluate 100% Eluats

Carbaryl (70%) Carbaryl (30%)

Mexacarbate Aminocarh
Propoxur

10.4 Concentrate the eluates to 6 - 10 m1 in the K-D evaporator in 2
hot water bath. Change to the micro-Snyder column and continue
concentration to 0.5-1.0 ml.

10.5 Analyze according to 11. bETUw+.

11. Zeparation and Detection

11.1 Carefully spot 10% of the extract on a thin layer. On the same
plate spot several pesticides or mixtures for screening
purposes, or a series of 1, 2, 4, 6, 8 and 10 ul of specific
standards for guantitative analysfs.

11.2 Deve1np-the'Tayers 10 cm in a tank saturated with solvent
vapors. Remove the plate and allow 1t to dry.

11.3 Spray the layer rapidly and evenly with about 10-15 ml
chromogenic reagent. Heat the layer -in an oven at 110°¢ for 15
minutes. The pesticides will appear with colors as indicated in
TabTe 2. Make quantitative estimates by visuwally comparing the
intensity and size of the spots with those of the series of
standards.

11.4 Spray the layer with sodium borate reagent and observe the color
shift of the reaction products. The color shift must be the

same for sample and standard for fdentificaticn to be confirmed.

102
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12. Calculation of Results

12.1. Determine the concentration of pesticide in a sample by
comparing the response in a2 sample to that of a quantity of
standard treated on the same layer. Divide the rasult, in
micrngrﬁms, by the fracffun of extract sﬁntted to convert to
micrograms per liter.

13. Reporting Results

13.1 Report results in micrograms per liter without correction for

recavery data. When duplicate and spiked samples are analyzed

all data obtained should be reported.
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METHOD FOR M-ARYL CARBAMATE AND UREA PESTICIDES IN WATER AND WASTEWATER
1. Scope and Application

1.1 This methed covers the determination of varfous N-aryl carbamate
and urea pesticides in water and wastewatar.

1.2  The following pasticides may be determined individually by this

method:
Parameter Storet Na.
Barban =———
Chlorpropham —
Diuran 39650
Fenuron | . -—
Fenuron=TCA S
Linuran -—-
Monuron ———
Monuron-TCA ===
Neburan ama
Fropham i 39052
Siduraon - ==
Swap ——
2. Summary

2.1 A measured volume of water is extracted with methylene chioride
and the concentrated extract is cleaned up with a Florisil
column. Appropriate fractions from the column are concantratad
and pertions are separated by thin-Tayer chromatography. The
pesticides are hydrolyzed to primary amines, which i turn are
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2.2

pesticides are hydrolyzed to primary amines, which im turn are
chemically converted to diazonium salts. The layer is sprayed
with 1-naphthal and the products appear as colored spots.

Quantitative measurement is achieved by visually comparing the

responses of sample extracts to the responses of standards on the
same thin layer. Results are reported in micrograms per liter.
This methad is recommended for use only by experienced pesticide

analysts or under the close supervision of such qualified persons.

Interfersnces

4.

3-FT

3.2

Direct interferences may be encountered from aromatic amines that
may be present in the sample. These materials react with the
chromogenic reagent and yield reaction products similar to those
of the pesticides. In cases where amines are suspectad of
interfering with a determination, a different solvent system
should be used to attempt to isolate the pesticides on the layer.
Indirect interferences may be encountersed from naturally colored

materials whose presence masks the chromogenic reaction.

Apparatus and Materials

4.1

4.2
4.3

A A

Thin-layer plates - Glass plates (200 x 200 mm} coated with 0.25
mn layer of Silica Gel 6 {gypaum.bfnder}.

Spotting Template

Developing Chamber

s T T aaem s ddas
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4.3  UEVEIORTNG Lnamoder

4.4 Sprayer - 20 ml capacity

4.5 Kuderna-Danish (K-D) Glassware {Kontes)
4.5.1 Snyder Column - three ball (K-503000)
4,5,2 Micro-Snyder Column - two ball {K-553001)
4.5.3 Evaporative Flasks - 500 ml (X-570001)
4.5.4 Recaiver Ampuls - 10 m] graduated (K-5700850)
4.5.5 Ampul Stoppers

105

4.6 Chromatographic Column - Chromaflex (400 mm Tong = 19 sm ID) with
coarse tritted plate on bottom and Teflan stopcock; 250 m)
reservoir bulb at top of column with flared out funnel shape at
top of bulb - a specfal order (Kontes K-420540-9011),

4.7 Chromatographic Column = Pyraex {appru:%mate]y 400 mm Jong x 20 mm
ID) with coarse fritted plate on bottom.

4.8 Micro Syringes - 10, 25, 50 and 100 ul.

4.9 Separatory Funnel - 2000 m1, with Teflon stopcock.

2.10 Blender - High speed, g1as§ aor stainiess steel cup.

4,71 Florisil - PR Grade (60-80 mesh); purchase activated at 1250°F
and store in the dark in glass containers with glass stoppers or
foil-Tined screw caps. Before use activate each batch overnight
at 130°C in foil-covered glass container. Determine lauric acid
value (see Appendix II).

5. Reagents, Solvents, and Standards

5.1 Sodium Chlaride - (ACS) Saturated solution in distilled water
(pre-rinse NaCl with hexana).
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(pre-rinse NaCl with hexana).

5.2 Sodium Mydroxide - (ACS) .10 N in distilled water.

5.3 Sodjum Sulfate - (ACS) Granular, anhydrous (conditioned at 400°¢c
for 4 hrs.).

5.4 Sulfuric Acid - [ACS) Mix equal vaolumss of conc. HESID4 with
distilled watar.

5.5 Diethyl Ether = Nanograde, redistilled in glass, if necessary.
5.5.1 Must be fras of peroxides as indicated by EM Quant test

strips. [Test strips are available from EM Laboratorias,

Inc., 500 Executive Blvd., Elmsford, N.¥. 10523.)
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5.5.2 Procedures recommended for removal of peroxides are
provided with the tast strips.
5.6 Hexane, Methanol, Methylene Chloride, Petroleum Ether - nanograde,
redistill in glass if necessary.
5.7 ‘Pesticide Standards - Reference grade.
§.9.1 TLC Standards - 0.100 ug/ul in chloroform.
5.8 MNitrous acid - prepare just before use by mixing 1 g Nai0, with
20 m1 0.2 N HCI.
5.9 Chromogenic agent - dissolve 1.0 g T-Naphtha! in 20 m1 ethanol.
Prepare tresh daily.
B. Calibration
6.1 To insure even solvent travel up the Tayer, the'tank usad for
| layer development must be thoroughly ﬁaturateﬂ with developing

solvent before it is used. This may be achieved by Tining the

inner walls of the tank with :hrnmatagraphy paper and introducing
the saivenﬁ 1-2 hours before use.

6.2 Sampies and standards should be introduced to the Tayer using a

syringe, micropipet or other suitable device that permits all the

spots to be about the same siZe and as small as possible. An adir

stream directed on the layer during spotting will speed solvent

evaporation and help to maintain small spots.
5.3 For qualitative and quantitative work, spot a series represanting
0.1-1.0 pg of a pesticide. Tablas 1 and 2 present color responses

and R, values for several solvent systems.
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TABLE 1

Rf VALUES OF N-ARYL CARBAMATE AND UREA PESTICIDES
IN SEVERAL SOLVENT SYSTEMS

Carbamates A B c 1] E F =]
Propham 0.49 0.54 0.73 Q.48 0,36 0.68 0.89
Chloropropham 0.57 0.60 0.73 0.49 0,37  0.70 0.73
Ba:rl:;an 0.61 0.59 0.72 0.4 0.28 2.70  0.74
Swep 0.48 0.44 0,70 0.41 0.28  0D.67 0.56
g;gg.

Fenuron 0.03 0.04 0.38 - 0,22 0.10 0.41  0.30
Fenuron-TCA 0.03 0.04 0.36 n.2z2 .10 0.417  0.30
Monuron 0.04 0.05 0.37 0.24 0.10 0.47 0.34
Monuron=-TCA 0.04 0.06 0.34 0. 24 .10 o.45 0.34
Diuron 0.05 0.09 0.38 0.28 0,13 0.54 0.44
Linuran - 0.40 0.43 0.&82 0.39 Q.24 0.66 0.54
Neburon 0.21 0.28 0.64 0.41 0.26 0.68  0.65
Siduron 0.02 0.o7 0.68 0.39 0.25 0.62 0.55

Solvent Systems:

f. Methylene chloride

B. Chloroform

C. Ethyl Acetate

D. Hexane/acetone (2:7)

E. Hexane/acetone (4:1)

F. Chloroform/acetonitrile (2:1)
3. Chloroform/facetenitrila (5:1)

108

http://nepis.epa.gov/Exe/ZyNET .exe/30000QNQ.txt?Z...ZyActionL & Back=ZyA ctionS& BackDesc=Resul ts%20page (135 of 192)1/24/2007 4:06:24 PM




Document Display | NSCEP | US EPA

TABLE 2
COLOR RESPOMSES AND DETECTION LIMIT FOR THE N-ARYL CARBAMATES

AND UREAS
:Eﬂrbamates Color Detection Limit (ug)
Propham Red=-purple 0.2
Chlorpropham Purple 0.1
Barban | Purple 0.08
Swep Blue-purple 0.2
Ureas
Fenuran Red-purple 0.05
Fenuron=-TCA Red-purple 0.1
Monuren fink-orange ' 0.05
Monuron-TCA Pink-orange 0.1
Diuren Blue-purple 01
Linuron Blue-purple 0.1
Meburon Blue-purpla 0.1
Siduron Red-purple 0.05
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F. Quality Control

7.1 Duplicate and spiked sample analyses are recommended as quality
control checks. CQuality control charts (1) should be developed
and usad as 5 check on the analytical system. Quality control
checx samples and performance evaluation samples should be
analyzed o a regular basis.

7.2 Each time a set of samples is extracted, a method blank fs
determined on a volume of distilled water equivalent to that used
to dilute the sample.

8. Sample Preparation

8.7 Blend the sample if suspendad matter is present and adjust pH tao
near neutral (pH §.5-7.5) with 50% sulfuric acid or 10 ¥ sadium
hydroxide.

8.2 Quantitatively transfer a ene-Titer aliquot into a two-liter
zaparatory funnal.

9. Extraction

9.1 Add 60 ml of methylena chloride to the sample in the senaratory
funnel . and shake vigorously far two minutes.

9.2 Allow the solvent to separate from the sample, draw the arganic
layer into a 100-m1 beaker, then pass the organic layer through a
chromatographic column containing 3=4 inches anhydrous sodium

sulfate, and callect it inm a 500-m1 K-D flask equipped with a

Them1 amnnl grdd a earnnd Rlom] wvnlima Af enluant +tn tha
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10-m1 ampul. Add a second 60-m1 volume of solvant ta the
separatory funnel and complete the extraction procedure a second

time. Perform a third extraction in the same manner.

9.3 Concentrate the extract to 10 ml in a X-D evaporator on a hot

water bath. Oisconnect the Snyder column just long enough to add
10-m1 hexane to the K-D flask and then continue the concentration
to about 5-6 ml. If the need for cleanup s fndicated, continue

to Florisil Column Cleanup (10 below).

9.4 [If further cleanup s not required, replace the Snyder column and

flask with a micro-Snyder column and continue the concentration to
0.5-1.0 m1. Analyze this final concentrate by thin-layer |
chromatography (Section 11).

10. Florisil Column Cleanup

10.71 Adjust the sample extract to 10 ml with hexane.

10.2 Place 2 charge of activated Florisil [wﬁ%ght determined by lauric
acid value, see Appendix II) in a Chromaflex column. Aftsr
settling the Florisil by tapping the column, add about one-half
fnch Tayer of anhydrous granular sodium sulfate to the top.

10.3 Pre-elute the cn!uﬁn, after cooling, with 50-80 ml1 of petroleum
ather. Discard the eluate and just prior to exposurz of the
sulfate layer to air, quantitatively transfer the.sampre'extract

into the column by decantation and subsequent petroleum ether
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into the column by decantation and subsequent petroleum ether
washings. Adjust the elutfon rate to about 5 ml per minute and,

separataly, collect up to four eluates in B00-m1 K-D Tlasks

equipped with 10-m7 ampuls. (See Eluate Composition, 10. 3.1.)

Perform the first elution with 200 m1 of 6% ethyl ether in
petroleum ether, and the second 2lution with 200 m1 of 15% ethy]

ather in petroleum ether. Perform the third alution with 200 ml

of 50% ethyl ether - petroleum ether and the fourth elution with

200 m1 of 100% ethyl ether.

10,3.1 E'luatel Composition - By using an eguivalent quantity of any
batch of Florisil as determined by its lauric acid value,

the pesticides will be separated into the eluates indicated

below:
15% Eluate 50% Eluate J00% Eluate
Chlorpropham Barban (5%) Neburon (92%)
Propham Linuron Diuron
Barban (95%) Meburan [8%) Moruron
Siduron

CAUTION: Fenuron and Fenuron-TCA are not recoversd from
the Florisil column.
1G.4 Concentrate the eluates to 6-10 ml in the K-D evaporator in a hot
water bath. Change to the micro-Snyder column and continue
concentration to 0.5-1.0 ml.

10.5 Analyze according to 11. below.

1. Separation and Detection

17T T PowaFulTu snatr TN af Ehe avbaasd aem oo bkla Faome Mo Lo —m—e
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11.1 Carefully spot 10% of the extract on a thin Tayer. On tha same
plate spot several pesticides or mixtures for screening purposes,
or a series of 1, 2, 4, 6, B and 10 ul of specific standards for
guantitative analysis.

11.2 Develop the layers 10 cm in 2 tank saturated with solvent vapors.
Remove the plate and allow it to dry.

11.3 Spray the Tlayer rapidly and evenly with about 10-15 m1 sulfuric
acid solution. Heat the layer in an aven at 110°C for 15

minutas.

112
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11.4 When the Tayer is cool, spray it with nitrous acid reagent and
alTow it to dry. Spray the Tayer with l1-naphthol reagent and
allow it to dry again. The pesticides will appear 2s purple spots
{see Table 2). Identifications are made by comparison of colors

and R, values. Quantitative estimates are made by visually

comparing the intensity and size of the spots with those of the
series of standard.

12. Calculation of Results

12.1 Determine the concentration of pesticide in a sample by comparing
the response in 2 sample to that of a4 quantity of standard treated
on the same layer. Divide the result, in micrograms, by the

fraction of extract spotted to convert to micrograms per liter.

13. Reporting Results
12.71 Report results in micrograms per liter-without correction for
recovery data. When duplicate and spiked samples are analyzed all

data obtained should be reported.

113

http://nepis.epa.gov/Exe/ZyNET .exe/30000QNQ.txt?Z...ZyActionL & Back=ZyA ctionS& BackDesc=Resul ts%20page (141 of 192)1/24/2007 4:06:24 PM



Document Display | NSCEP | US EPA

REFERENCES:

1. "Handbook for Analytical Quality Control in Water and Wastewater
Laboratories", Chapter &, Section 6.4, U. 5. Environmental Protection
Agency, National Environmental Research Center, Analytical Quality
Control Laboratory, Cincinnati, Ohjo, 45268, 1972.

114

http://nepis.epa.gov/Exe/ZyNET .exe/30000QNQ.txt?Z...ZyActionL & Back=ZyA ctionS& BackDesc=Resul ts%20page (142 of 192)1/24/2007 4:06:24 PM




Document Display | NSCEP | US EPA

METHOD FOR CHLOROPHEMOXY ACID PESTICIDES IM WATER AND WASTEWATERS

1. Scope and Application

1.1 This method covers the determination of various chlorinated
phenoxy acid pesticides in water and wastewater.

1.2  The following pesticides may be determined individually by this

method:
Farameter ) Storet No.
2,4-D ===
Dicamba —
Silvex 39760
2'415“T i m——

1.3 Since these compounds may occur in water in various forms
{f.e., acid, salt, ester, etc.) a hydrolysis step is included
to permit the determination of the .active part of the herbicide.

2. Summary

2.1 Chlorinated. phenoxy acids and their ssters are extracted from
the acidified water sample with ethyl ether. The esters are
hydralyzed to acids and extraneous organic material is removed
by a solvent wash. The acids are converted to methyl esters
which are extracted from the agueous phase. The extract is
cleaned by passing it through a mi:rn-adsn?pﬁinn coTumn.

Identification of the esters is made by selective gas

mbhmamakammamhisa samasstdanes and mauy ha ~cAameabaratad Fhenoah Fha
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chromatographic separations and may be corroborated through the
use of two or more unlike columms. Detection and measurement
is accomplished by electron capture, microcoulometric or

115

glectrolytic conductivity gas chromatography (7). Resulis are
reported in micrograms per Tliter.

2.2 This method is recommended for use only by experienced
pesticide analysts or under the close supervision of such
qualified persons.

3. [Interferences

3.7 Solvents, reagents, glassware, and other sample processing
har&ware may yield discrete artifacts and/or alevated baselines
causing miﬁfnterpretatfun of gas chromatograms. ATl of these
materials must be demonstrated to'be free from interference
under the conditions of thea analysis. Spacific selection of
reagents and purffication of solvents by distillation in
all-glass systems may be raquired. Refer to Appendix I.

3.2  The interferences in industrial effluents are high and varied
and often pose great difficulty in obtaining accurate and
precise measurement of ch?arinatgﬁ nhenaxy acid herbicides.
Sample clean-up procedures are generally required and may
rasult in Toss of certain of these herbicides. It is not
possible to describe procedures for overcoming all of the
interferences that may be encountered in industrial effluents.

3.3 Organic acids, especially chlorinatad acids, cause the most
direct interference with the determination. Phenols including

chlorophenols will also interfere with this procedure.
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chlorophenols will also interfere with this procedure.
3.4 Alkaline hydrolysis and subsequent extraction eliminates many
of the predominant chlorinated insecticides which might

otherwise interfere with the test,
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3.5 The herbicides, being strong organic acids, react readily with
alkaline substances and may be lost during analysis. Glassware
and glass wool should be aci&-rinSed and sodium sulfate should
be acfdified with sulfuric acid to avoid this possibility.

4. Apparatus and Materials

4.1 Gas Chromatograph - Equipped with glass lined injection port.
4.2 Detector Options:
"~ 4.2.1 Electron Capture - Radioactive (tritium or nickel-63)

4.2.2 Microcoulometric Titration '
4,2,3 Electrolytic Conductivity

4.3 Recorder - Potentiometric strip chart (10 in.) compatible with
the detector.

4.4  Gas Chromatographic Column Materials:

| 4.8.1 Tubing - Pyrex (180 cm long X 4 mm ID)
4.4.2 Glass Wool = Silanized )
4.4.3 3Solid Support - Gas-Chrom-0 (100-120 mesh)
4.4.4 Liquid Phases - Expressed as weight percent coated on

salid support.

4.4.4.71 ov-210. 5% 1
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4.4.4.1 0Ov-210, 5%
4.4.4 2 0QV-17, 1.5% plus QF-1 or 0OV-210, 1.95%
4.5 Kuderna-Danish (K-D) Glassware
4.5.1 Snyder Column - thres ball {macro) and two ball
(micra)

4.5.2 Evaporative Flasks - 250 ml

mn7z

4.5.3 Receiver Amouls - 10 m1, graduated
$.5.4 Ampul Stoppers
4.8 Blender - High speed, glass or stainless steel cup.
4.7  EGraduated cy]{nders = 100 and 250 m1.
4.8 . Erlenmeyer flasks - 125 ml, 250 m1 ground glass & 24/40
‘4.9 Hictasyringea - 10, 25, 50 and 100 1.

' i.iﬂ Pipets - Pasteur, glass disposable (740 mm Tong ¥ 5 mm ID).
4.1 Separatory Funnels - B0 m1 and 2000 m1 with Teflon stopcock.
4,12 Glass wool - Filtering grade, acid washed.

4,13 Diazald ¥it - Recommended for the generation of dizzomethane

" {available from Aldrich Chemical Ca., Cat. #210,025-2].
5. Reagents, Solvents and Standards

8.1 Boron Trifluoride-Methanol-gsterification-reagant, 14 percent
boron trifleoridce by weight.

5.2  N-methyl=N-nitroso-p-toluenesulfonamide (Dfazald} - High
purity, melting point rangs EU~EETE- Precursar for tha
generation of diazomethane [ses Appendix IV).

5.3 Patassfum Mwdraxide SoTution - A& 37 percent agueous =zolution
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§.3 Potassfum Mydroxide SoTution = A 37 percent agqueous solution
prepared from reagent grade potassium hydraxide pellets and
reagent water.

.4  Spdium Chloride - (ACS) Saturated solution (pre-rinse NaCl with
hexana) in distilled water.

5.5 Sodfum Hydroxide - [ACS) 10 N in distilled water.

118.
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Sodium Sulfate, Acidified - (ACS) gramular sodium sulfate,
treated as follows: Add 0.1 ml of conc. sulfuric acid to 100g
of sodium sulfate slurried with enough ethyl ether to just
cover the solid. Remove the ether with the vacuum. Mix 1 g of
the resulting solid with 5 m1 of reagent water and ensure the
mixture to have a pH below 4. Store at 7130°C.
5.7 Sulfuric acid - {(ACS) concentrated, Sp. Gr. 1.84.
5.8 Florisil - PR grade-(%U-TUD mesh) purchased activated at 12509F
and stored at 130°C.
.9 Carbitol (diethylene glycol monoethyl ether]).
5.10 Diethyl Ether - Nanograde, redistilled in glass, if necessary.
5.10.1 Must be free of peroxides as indicated by EM Quant test
strips. (Test strips are avajlable frﬁm EM
Laboratories, Inc., 500 Executive Blivd., Elmsford, M.Y.
10523.) -
5.10.2 Procadures recommended for removal of peroxides are

provided with the test strips.

5.17 Benzene Hexane - Manograde, redistilled in glass, if necessary.
5.12 Pesticide Standards - Acids and Methyl Esters, reference grade.
5.12.1 5Stock standard solutions - Dissolve 100 mg of each

herbicjde in 60 m1 ethyl sther; then make to 100 ml with

redistilled hexane. Solution contains 1 mg/ml.
5.12.2 Working standard - Pipet 1.0 ml of sach stock solutien

into a single 100 m1 volumetric flask. Make to volume

with a mixture of ethyl ether and hexane (1:1).

Solution contains 10 uyg/mi of each standard.

119
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5.12.3 Standard for Chromatography (Diazomethane Procedurs) -
Pipet 1.0 ml of the working standard into a glass
stoppered test tube and evaporate the solvent using a
steam bath. Add 2 m] diazomethane to the residue. Let
stand 10 minutes with occasional shaking, then allow the
solvent to evaporate spontanecusly. Dfissolve the
residue in 200 ul of hexane for gas chromatography.
§.12.4 Standard for Chromatgraphy (Boron Trifluoride Proce-
dure) - Pipet 1.0 m] of the working standard into a
glass stoppered test tube. Add 0.5 ml of benzene and
avaporate to 0.4 m1 using a two-ball Snyder microcolumn
and a steam bath. Proceed as in 11.3.1. Esters are
then ready for gas chromatography. -
6. Calijbration
6.1 Bas chromatographic operating conditions are considered
acceptable if the response to dicapthen is 2t least 30% of full
scale when 2 0.08 ng is injected for electron capture detection
and £ 100 ng is injectad for microcoulometric or electrolytic’
* conductivity detection. For all guantitative measurements, the
detector must be operated within s linear response range and
the detector noise level should be less than 25 of full scale.
6,2 Standards, prepared from methyl esters of phenaxy acid
herbicides calculated as the acid eguivalent, are injected
fregquently as a check on the stability of operating
conditions. Gas chromatograms of several chlorophenoxys are

ghown in Figure 1.
120
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RETENTION TIME IN MINUTES

Fig.| Column: 1.5% OV -7+ 1.95% QF-1,
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Fig.! Column: [.5% OV -IT+1.95% QF -1,
Carrier Gas : Argon (5% / Methane : 70 mi/min.,
Column Temp. 185 C, Detector: Electron Capfure .
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6.3 The elution order and retention ratios of methyl esters of
chlarinated phenoxy acid herbicides are provided in Table T, as
a guide.

7. Quality Control

7.1 Duplicate and spiked sample analyses are recommended as quality
control checks. Quality control charts (2] should be developed
and used as a check an the analytical system. Ouality control
check samples and performance evaluation samples should be
analyzed on 2 regular basis.

7.2 Each time a set of samples is extracted, a method blank is
.dﬂtemined on a vu;lume of distilled water eguivalent td that
used to dilute the sample.

8. Sample Preparatian

8.1 The sample size taken for analysis 15 dependent an the twoe af
sample and the sensitivity required For the purpase at hand.
Background information on the pesticide Tevels previously
daetected at a given sampling site will assist in detarmining
the szample size requirad, 2s well as the final volume to which
the extract needs to be concentrated. A l-Titer sample is
usually taken for drinking water and ambient watar analysis to
provide a detection Timit of 0.050 te 0.700 ug/1. One-hundred
milliliters is usually adeguate to provide a detection Timit of

1 pgf1 for industrial effiuents.
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1 pg/1 for industrial effiuents.

Table 1

RETENTION RATIOS FOR METHYL ESTERS OF SOME CHLORIMATED
PHENOXY ACID HEREICIDES RELATIVE TD 2,4-D

Liquid Phasa! 1.5% QV.I7
+

1.95% QF-12 5% OV-210
Column Temp. 185°¢ 185°C
Argon/Methane :
Carrier Flow : 70 m1/min T ml/min
Herbicide RE RR
dicamba 0,60 ) 0.61
2,4-D 1.00 1.00
sfTvex 1.34 1.22
2,4,5-T ' 1.72 1.51

http://nepis.epa.gov/Exe/ZyNET .exe/30000QNQ.txt?Z...ZyActionL & Back=ZyA ctionS& BackDesc=Resul ts%20page (152 of 192)1/24/2007 4:06:24 PM



Document Display | NSCEP | US EPA

Satad=l lads 2l
2,4=0
(minutes absoluta) 2.00 1.62

an e lumns ?iass, 180 em x 4 mm ID, solid support
Gas Chrom Q (1007120 mesh)

2gv-210 may be substituted

123

B.2 Quantitatively transfer the proper aliguot of sample from the
sample container into a two-liter separatory funnel. IF less
than 800 m)1 is analyzed, dilute to one liter with interfarences
free distilled water.

9. Extraction .

9.1 Add 150 m1 of ether to the sample in the separatory funnel and
gshake vigorously for one minute.

9.2 Allow the contents to separate for at Teast ten mfnhtes. After
the Tayers have separated, drain the water phase into a 1-Titer
Erlanmayer flask. Then collect the extract in a 250-mI1
ground-glass Erlenmeyer flask containing 2 ml of 37 percent
agueous potassium hydroxide.

- 9.3 Extract the sampTle two more times using 50 mi1 of ether mach
time, and combine thg gxtracts in the Erlenmeyer flask. [Rinse

tha 1-71ter flask with each additional aliquot of extracting

solvent. ) -
10. Hydrolysis
4Mm 9 AdF T 1 =t AE o2V VTad iimdmis = - p— | hadlTlam abawma bea dbka

http://nepis.epa.gov/Exe/ZyNET .exe/30000QNQ.txt?Z...ZyActionL & Back=ZyA ctionS& BackDesc=Resul ts%20page (153 of 192)1/24/2007 4:06:24 PM




Document Display | NSCEP | US EPA

10. Hydrolysis
10.7 Add 15 m1 of distilled water and a small haﬂing_ stone o the

flask containing the ether extract, and fit the Flask with a
3-ball Snyder column. Evaporate the ether on a steam bath and
continue heating for a total of 60 minutes.

10.2 Transfer the concentrate to a 60-m1 separatory funnel. Extract
the basic soTution two times with 20 m1 of ather and discard

the ether lavers. The herbicides remain in the agueous phasse.

124
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10.3 Acidify the contents of the separatory funnel by adding 2 ml of
' cald (49C) 25 percent sulfuric acid (5.9). Extract the
herbicides once with 20 m1 of ether and twice with 10 ml of
ether. Collect fhe extracts in a 125-m1 Erlenmeyer flask
containing about 0.5 g of acidified anhydrous sodium sulfate
(5.8). Allow the extract to remain in contact the the sodium
sulfate for approximately two hours.

11. Esterification {3.4)

11.1 Transfer the sther extract, through a funnel plugged with glass
wool, into a Kuderna-Danish flask eguipped with a 10-ml
graduated ampul. Use liberal washings of ether. Using a glass

rod, c¢rush any caked sodium sulfate during the transfer.

11.1.1 If asterification is to be done with diazomethane,
gvaporate to approdimately 4 ml on a steam bath {do not

immerse the ampul in water) and proceed as directed in

Section 17.2. Prepars diazomethane as directed in
Appendix IV.
If asterification is to be done with boron trifluoride,

add 0.5 m1 benzene and evaporate to about 5 ml on a

steam bath. Remove the ampul from the flask and further
concentrate the extract to 0.4 ml using a two-ball
Snyder microcolumn and proceead as in 11.3.
11.2 Diazomethane Esterification
11.2.1 Disconnect the ampul from the K-D flask and place in a

hood away from steam bath. Adjust volume to 4 ml with
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ether, add 2 ml diazomethane, and let stand 10 minutes
with occasional swirling.

11.2.2 Rinse inside wall of ampul with several hundred
micra1iters of ethyl ether. Take sample to
approximately 2 ml to remove excess diazomethans by
allowing solvent to evaporate spontansously (room
temperature.

11.2.3 Dissolve residue in 5 ml of hexane. Analyze by gas
chromatography.

11.2.4 If further clean=up of the sample is requirad, proceed
as in 11.3.%4 substituting hexans for benzene.

11.3  Boron Trif1unr1QE Estetificatinn

11.3.1 ﬁfter the benzens solution in the ampul has_cnated, add
D.E mi of -borontrifiuvoride-methanal reagent. lUse the
two-ball Snyder microcolumn as an af;~c¢n1ad cﬁndenﬁer
and hold the contents of .the ampul at 50°C for 30
minutes on the steam bath.

11.3.2 Cool and add about 4.5 ml1 of a neutral 5 percent agueous
sodium sulfate sofution so that the benzene-water
interface is in the neck of the Kuderna-Oanish ampul.
Seal the flask with a ground glass stopper and shake
vigorously for about one minute. -AlTow to stand for
three minutes for phasa separation.

11.3.4 Pipet the solvent layer from the ampul to the top of a

=mall column prepared by plugging a disposabhle Pastsur

1286
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pipet with glass wool and packing with 2.0 cm of sodium
sulfate over 1.5 cm of Florisil adsorbent. Collect the
eluate in a graduated ampul. Complete the transfer by
reneated1} rinsing the ampul with small guantities of
benzene and passing the rinses through the column until
a final volume of 5.0 ml of eluate is obtained. Analyze
by gas chromatography.

12, Calculation of Results -

12.1 Determine the methyl ester concentration by using the absolute
calibration procedure described below or the relative calibra-
tion procedurs described in Appendix III.

(1) Micrograms/liter = (A%F1£B}f¥i§+]

A = ng standard
standard area

B = Sample aliquot area
V1= Volume of extract injected (pl)
Ve= Volume of total extract (ul)

Ve= Volume of water extracted (ml)
12.2 Molecular waights for the calculation of methyl esters as the

acid esquivalents.

2,4-D 222.0 Dicamba 221.0
2,4-0 mathyl ester 236.0 Dicamba methyl ester 236.1
Silvex 269.5 2,4,5-T 255.5
Silvex methyl ester 2B3.5 2,4,5=T mathyl estar 269.5
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13. Reporting Results

13.1 Report results in micrograms per liter as the acid eguivalent
without correction for recovery data. When duplicate and

spiked sam:ﬂe"s are analyzed all data obtained should be

reported.
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METHOD FOR VOLATILE ﬁHLﬂRIHATED ORGANIC COMPOUNDS IN WATER AND WASTEWATERS
1. Scope and Applicatian

1.1 This method covers the determination of various chlorinated orgamic
compounds in water and wastewater.
1.2 The following chlorinated organic compounds may be determined

individually by this method:

Parameter taret No.
Benzylchloride -
Carbon tetrachloride 32702
Chlgrobenzene 34307
Chloroform ) 32706
Epichlorahydrin ==
Mathylene Chloride 4423
1,1,2,2-Tetrachioraoathane -
Tatrachloroethylena 34475
1,2,4=Trichlorobenzene -

1,1,2=Trichloroathans —_—

2. Summary .
2.1 If the sample is turbid, it fs initially centrifuged or filtered

Ehiwmalial a8 Fihas alaee Filkaw i ardasr kA samava siienandad meFdae
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through a fiber glass filter in arder to remove suspended matter.
A thres to ten microliter aliquot of the sample is injected into
the gas chromatograph eguipped with a halogen specific detector.
The resulting chromatogram is usad to identify and quantitate
specific components in the sample. Results are reported in
micrograms per liter. Confirmation of qualitative jdentifications

are made wusing two or more dissimilar calumns.
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3. Interferencés

3.7 The use of a halogen specific detector minimizes the possibility of
interference frqm compounds not containing chlorine, bromine, or
iodine. Compounds containing bromine or iodine will interfere with
the determination of organochlorine compounds. The use of two
dissimilar chromatographic columns helps o eliminate this
interference and, in addition, this procadure helps to verify all
gualitative identifications. When concentrations are sufficiently
high, unequivocal identifications can be made using infrared or
mass spectroscopy. Though non-specific, the flame ionization
detector may be used for known systems where interferences are not
a problem.

3.2 Ghosting is usually attributed to the history of the
chromatographic system. Each time 2 sample s injected, small
amounts of various compounds are adsorbed on active sites in the
inlet and at the head of the column. 5Subseguent injections of
water tend to steam clean these sites resulting in
non=representative peaks or displacsment of the basaline., This
phenomenon normally occurs when an analysis of a series of highly
concantrated samplas 1s Fﬂfluwed by & Tow leval analysis. Ths
system should be checked for ghost peaks prior to sach guantitative
analysis by injecting distilled water in a manner identical to the
sample analysis {1). If excessive ghosting occurs, the following
corrective measures should be applisd, as reguired, in the order
Tisted:

1) Multiple flushes with distilled water
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2] Clean or replace the glass injector liner
3} Beplace the chromatographic column.
4. Apparatus and Materials

4.1 Gas Ehrﬂmatngrabh - Eguipped with programmed oven temperature
controls and glass-lined injection port. The oven should be
equipped with a column exit port and heated transfer ifne far
convanient attachment to the halogen specific detector.

4.2 Detector Options:
4,2.7 Microcoulometric Titration
4.2.2 Electrolytic Conductivity
£.2,3 Flame I[onization

4.3 HRecorder - Potentiometric strip chart recorder (10 in) compatibls
with the detector.

4.4 Syringes - 1T uf, 10 ul, and 50 ul.

4.5 EH}D type bottle or 40 ml screw cap vials sealed with Teflon faced
silicaone szepta.

4.6 Volumetric Flasks - 500 ml, 1000 m7.

4.7 Syringe - Hypodermic Lur-lock type (30 ml).

4.8 Filter glass fiber filter = Type A (13 mm].

4.9 Filter holder - Swinny-type hypodermic adapter (13 mml.

4,10 Glass stoppered ampuls = 10 ml

4. 11 Chromatographic columns
4.17.1 Moderately-Palar Column = 22 ft x 0.7 in ID x 0,125 in 0D

stainless steel column #304 packed with 5% Carbowax 20 M

an Chromoscrb=l {B0-30 mesh).
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4.11.2 Highly-Polar CoTumn - 23 ft x 0.7 in ID x 0.125 in QD

stainless steel #304 packed with 5% 1,2,3-Tris-(2-cyano-
ethoxy) propane on Chromosorb-W (60-30 mesh).

4.11.3 Porous Polymer Column = 6 ft x 0.7 in ID x 0.125 1n QD
stainless stee] #304 packed with Chromosaorb-=101 (60-30
mash) .

4.11.4  Carbopack Column - 8 £ x 0.1 in 10 % 0.125 in 00
stainless steel #2304 packed with Carbopack-C (80-100
mesh) + 0.2% Carbowax 1500,

5. HReagents
5.1 Chlorinated hydrocarbon reference standards
5.1.1 Prepare standard mixtures in volumetric flasks using
contaminant-free distilled water as solvent. Add a

known amount of the chlorinated compounds with a

microliter syringe. Calculate the concentration of
gach component as follows:

1000 )
{Dilution Volume (m1))

ma/1 = (Density of Compound){pul inje:ted]{

6. Quality Control

B.7 Duplicate quantitative analysis on dissimilar columns should be
performed. The duplicate gquantitative data should agree within
axperimental error (+6 percent). If not, analysis on a third
dissimilar column should be performed. Spiked sample analyses

should be routinely performed to insure the integrity of the method.
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should be routinely performed to insure the integrity of the method.
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7. Selection Gas Chromatographic Column

7.1 HNo single column can efficiently rasolve all chlorinated
hydrocarbons. Thereforae, a specific column must be safected to
perform a giuen-ana1y5fi+ Columns providing only partially or
non-resolved peqks are useful anly for confirmatory
jdentifications. If the gualftative nature of the sample is known,
an efficient column selection <an be made by reviewing the
literature (2). In doing this, one must remember that injection of
large valumes of water can cause two serious problems not normally
noted using common gas chromategraphic techniques:

1) Water can cause early column failure dus to Tiguid phase
displacement.

21 Water passing through the column vauses retention times. and
orders to changs when compared to common sample solvent media,
f.e., hexana ar air;

For these reasons, column 1ife and the separations obtained by

direct aqueous injection may not be identical to thase suggasted in

Titerature.

8. Sample Collection and Handiing

8.1 The sample containers should have a total volume in excess of 25 to

40 m1, although Targer narrow-mauth bottles may be used.

8.71.1 HMarraow mouth screw cap bottles with the TFE fluorocarbon
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8.7.1 HMarraow mouth screw cap bottles with the TFE fluorocarbon
face silicone septa cap Tiners are strongly recomnended.

Crimp-seal serum vials with TFE fluorocarbon faced septa or
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ground glass stoppered bottles are acceptable if the seal is
proper 1y made and maintained during shipment.

B.2 Sample Bottle Preparation
B.2.1 Wash all 5Emple bottles and TFE szeals in detergent. Rinse

with tap water and FiﬂaT1} with distilled water.
B.2.2 }A11nw the bottles and seals to air dry at room temperature.
.8.2.3 Place the bottle in a 200°C oven for one hour, then allow
to coal in an area known to be free of organics.
8.2.4 When cool, seal the hottles using the TFE seals that will be
used Tor sealing the samples.

8.2 The sample is best preserved by protecting it from phase
separation. Since the malority of the chlaorinatsd solvents are
uglati]e-and ralatively insoluble in water, it is important that
the sample bottle bea F1i1ed compietely to minimize air space over
the sample. Acidification will minimize the formation of
nonvolatile salts formed from chlorcorganic acids and certain
chlorophenols. However, it may interfere with the detection of
acid deﬁradab]e compounds such as chloroesters. Therefore, the
sample history must be known before any chemical or physical
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sample history must be known before any chemical or physical
preservation steps can be applied. To insure sample integrity, it
is best to analyze the sample within 1 hour of collection.
3.4 Collect all samples in duplicate.
8.5 Fi11 the sample bottles in such a manner that no air bubbles pass
through fhe sample as the bottle is filled.

8.6 Seal the bottles so that no air bubbles are entrapped in it.

8.7 Maintain the hermetic seal on the sample bottle until analysis.
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8.8 Sampling from a water tap.

8.8.1 Turn on water and allow the system to flush. When the
temperature of the water: has stabilized, adjust the flow to
about 500-mi/minuts and collect duplicate samples from the
flowing stream.

8.9 Sampling from an cpen body of water.

8.9.1 Fi11 a 1-quart wide-mouth bottle with sample from a repre-
sentative area. Carefully fill duplicate 25 to 40 ml-sample
bottles from the 1-quart bottle.

9. Sample Preparation

9.1 If the sample s turbid, it should be filtered or centrifugsd to
prevent syringe plugging or excessive ghosting problems. Filtering
the sample is accomplished by Fi1ling a 30-mT hypodermic syringe
with sample and attaching the Swinny-type hypodermic filter adaptor
Hithla glass fiber f1lter "Type A" installed. Discard the first §
m1 of sample then collect the filtered sample in a glass stoppered
sample filled to the top. (Ome should occasionally analyze the

non-filtered sample to insure that the filtering technique doss not
http://nepis.epa.gov/Exe/ZyNET .exe/30000QNQ.txt?Z...ZyActionL & Back=ZyA ctionS& BackDesc=Resul ts%20page (167 of 192)1/24/2007 4:06:24 PM




Document Display | NSCEP | US EPA

M wem w o ow f o= ww wo-— —— - [ _

non=filtered sample to insure that the 7iltering technique doss not

adversely affect the sample].

10. Method of Analysis
10.1 Daily, analyze a standard containing 10.0 mg/1 of gach compound to

be analyzed as a quality check sample before any samples are
analyzed. Instrument status checks and Tower limit of detection
estimations based upon response factor calculations at two times

the signal to noise ratio are gbtained from these data. In
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addition, response factor data obtained from this standard can be
used to estimate the concentration of the unknowns.

10,2 Analyze the filtered sample of unknown composition by injecting 3 to
10 4l into the.gas chromatograph. Record the injection volume and
detector sensitivity.

10.3 Prepare a standard mixture consisting of the same compounds in
concentrations approximately equal to those detected in the sample.
Chromatograph the standard mixture under conditioms identical to the
unknown.

17. Caleulation or Besults

17.1 Measure the area of each unknown peak and sach reference standard

peak as follows: -
Area = (Peak Height)(Width of Peak at 1/2 Height)
11.2 Calculate the concentration of each unknown as follows:
{Area of Sample pe;k}{ui of St;ndard Injected)(Conc'n of Standard)
mg/1 = (ul of Sample injected}(Area of Standard Peak)

12. Reporting Results

12.1 Report resulits im mg/fl. IFf 3 result 15 negative, report the minimum
detectable 1imit (see 10.7). When duplicate and spiked samples are

analyzed, all data obtained should be reported.
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RETENTION TIME IN MINUTES
Figure 1. Column: Chromosorb-101, Temperature Program: 125C
for 4 min then 4G/min up to 280 C., Carrier Gas: Nitrogen at
36 mi/min, Detector: Microcoulometric.
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METHOD FOR PENTACHLOROPHENOL IN WATER AND WASTEWATER

1. Scope and Application

1.1 This method covers the determination of pentachlorophenal [PCP) in

water and wastewater.
2. Summary

2.1 Pentachlorophenol is extracted from tha acidified water sample (pH
3) with toluene, methylated with diazomethane, and analyzed by
electron-capture gas chromatography, using the columns Tisted in
the organochloring pesticide method. (Page 7, this manual)

2.2 Further identification of pentachlorophenocl is made with a mass
spectrometer. -

3. Interferences

3.1 Chlorinated pesticides and other high boiling chlorinated arganic
compounds may interfere with the amalysis of PCP.

3.2 Injections of samples not treated with diazonmethane indicate, to a
certain degree, whether interfering substances are present.

4. Precision _and Accuracy

4.1 35ingle laboratory accuracy and precisfon reported far this methad
when analyzing Tive replicatas of tap water spiked with 0.05 to
0.07 ug/1 of PCP is as follows:
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0.07 ug/1 of PCP is as follows:

Recovery - mean 95.9%, range B88.1 to 100.2%

'Standard Deviatijon - 6.0%

REFERENCE:

1. "Analysis of Pentachlorophencl Residues in Soil, Watar and Fish," Stark,
A., Agricultural and Food Chemistry, 17, 871 (July/August 1963).
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APPENDIX I
COMSIDERATIONS FOR GLASSWARE AND REAGENTS USED IN ORGANIC AMALYSIS*
T. BGlasswiare
1.1 Cleaning Procedure - [t is particularly imoortant that classwara
) used in trace organic analyses be scrupulously cleaned before

initial use as wall as after sach analysis. The glasswere should
be ¢leaned as soon as possible after use, first rinsing with water
or the solvent that was last used in ft. This should be followed
by washing with hot spap water, ringing with tap water, distilled
water, redistilled acetone anﬁ finally with pesticide quality
hexane. Heavily contaminated glassware may require muffling at
4ﬂﬁ% far 15-to 30-minutes. High boiling matarials, such as soma of
the polychlorinated biphenyls {PCBs) may not be eliminated by such
heat treatment. NOTE: Volumetric ware should not be muffied. The

glassware should be stored immediately after drying to prevent
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glassware should be stored immediately after drying to prevent
accumulation of dust or other contamimamts. Store inverted ar
cover mouth with foil.

1.2 Calibration - Individual Kuderna-Danish concentrator tubes and/ar

centrifuge tubes used for final concentration of extracts must be

*Mathods for Organic Pesticides in Water and Wastewater,® 1971,

Environmental Protection Agency, National Environmental Research Center,
Cincinnati, Ohio, 45268
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accurately calibrated at the working volume. This is especially

important at volumes below 1 ml. Calibration should be made using
a precision microsyringe, recording the volume required to bring
the liguid lewvel tﬁ the individual graduation marks. G&lass A
volumetric ware should be used for preparing all standard solutfons.

2. Standards, Reagents and Solvents

2.1 Analytical Standards and Other Chemicals - Analytical referﬁnce

grade standards should be used whenever available. They should be

stored according to the.manufacturer's instructions. Standards and

reagents sensitive to light should be stored in dark bottles and/or

in a cool dark place. Those requiring refrigeration should be
"allowed to come to room temperature before opening. Storing of
such standards under nitrogen is advisabie. '

2.1.1 Stock Standards - Pesticide stock standards solutions

should be prepared in 1 ugful concentrations by
dissolving 0.100-grams of the standard in pesticide-
quality hexéne_nr other appropriate solvent [Acstone

should not be used since some pesticides degrade on

standing in this solvent) and diluting to volume in a 100

ml ground glass stoppered volumetric flask. The stock
solution is transferred to ground glass stoppered reagent
bottles. These standards should be checked freguently

for signs of degradation and concantration, especially

just prior to preparing working standards from them.
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2. 7.2

2.1.3

2.1.4

2.1.5

Working Standards - P&stiﬁide working standards are
prepared from the stock soTutions using a micro syringe
preferably equipped with a Chaney adapter. The
:nnfentratium.nf the warking standards will vary
depending on the detection system emploved and the leve!l
of pesticide in the sampies to be analyzed. A typical
concentration (0.1 ng/ul) may be prepared by diluting 1
al of the T pg/ul stock to volume in a 10-m! ground glass
stoppered volumetric flask. The standard solutions
should be transferred to ground glass stoppered razgent
bottles. Preparation of a fresh working standard =ach

day will minimize concentration through evaporatfon of

solvent. These standards should be stored in the same

manner as the stock solutions.

[dentification of Reagents - A1l stock and working
standards should be labeled as follows: name of
compound, concentration, date prepared, salvent used, and
name of pearson who prepared 1t.

Anhydrous sodium sulfate used as a drying agent for
soTvent aextracts should be prewashad with the solvent ar
solvents that it comes in contact with in order to remove
any interferences that may be presant. -
Blass wool used at the top of the sodfum sulfate column
must be pre-extracted for about 40=hours in soxhlet u51ng-

the appropriate solvent.
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2.2 Solvents - Organic solvents must be of pesticide quality and.

demonstrated to be free of interferences in a manner compatible
with whatever analytical! cperation is to be performed. Solvents
can be checked by analyzing a volume equivalent to that used in the
analysis and concentrated to the minimum final volume.
Interferences are noted in terms of gas chromatographic response -
relative retention tiﬁe, peak geometry, peak intensity and width of
solvent response. Interferences noted under these conditions can
be considered maximum. If necessary, a solvent must be redistilled
in glass using a high efficiency distillation system. A B0-cm
column packed with 1/8 inch-gTass helices is effective.
2.2.1 Ethy1 Ether - Hexane - [t is particularly important that
these two solvents, used for extraction of organochlorine

pesticides from water, be checked for interferences just

prior to use. Ethy]l ether, in particular, can produce ;
troublesome interferences.” [MOTE: The formation of
peraxidas in ethyl ether creates a potential explosion
hazard. Therefore it must e checked for peroxides
before use.) It is recommended that the solvents be
mixed just prior to use and only in the amount required
far immediate uze since build-up of interferences often
pccurs on standing.

2.2.2 The great sensftivity of the electron capture detector

raquires that all solvents used for the analysis be of
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raquires that all solvents ussd for the analysis be of

pesticide quality. Even these solvents sometimes regquire
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redistillation in an all glass system prior to use. The

quality of the solvents may vary from lot to Tot and even
within the same Tot., so that esach bottle of solvent must

be Ehe:keﬂ before use.
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-APPENDIX II

STANDARDIZATION OF FLORISIL COLUMN BY WEIGHT ADJUSTMENT BASED ON
ADSORPTION OF LAURIC ACID

1. Scope
1.1 A rapid method for determining adsorptive capacity of
Florisil is based on adsorption of lauric acid from hexane
solution. An excess of Jauric acid is used and amount not
adsorbed is measured by alkali titration. Weight of lauric
acid adsorbed is used to calculate, by simple propartion,
equivalent quantities of Florisil for batches having
different adsorpiive capacities.
2. Apparatus . -
2.1 Buret -- 25 ml with 1/10 m1 graduatibns.
2.2 Erlenmeyer flasks -- 125 m1 narrow mouth and 25 ml, glass
stoppered.

2.3 Pipet -- 10 and 20 m1 transfer.
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2.3 Pipet -- 10 and 20 m1 transfer.
2.4 Volumetric flasks -- 500 ml.
3. Reagents and Solvents
3.1 Alcohol, ethyl. == USP or absolute, neutralized to
ohenalphthalein.
3.2 Hexane -- Distilled from all glass apparatus.

3.3 Lauric acid -- Purified, CP.
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3.4 Lauric acid solutfon - Transfer 10.000 g lauric acid to 300
ml volumetric flask, dissolve in haxane, and difute to 500 ml
{1 ml =20 ma).
3.5 Phenu]phthale{n Indicator - Dissolve 1 g in alcohal and
dilute to 100 ml. |
3.6 Sodjum hyaruxide - Dissu1ug 20 g MaDH (pellets, reagent
grade) in water:and dilute to 500 m1 (M), Dilute 25 m1 1N
NaOH to 500 ml with water (0.05K). Standardize as follows:
Weigh 100-200 mg Tauric acid into 1250 ml Evlemmever flask.
Add 50 ml neutralized ethyl alcohel and 3 drops
phenolphthalein indicator; titrate to permanent end point.
Calculate mg Tauric acid/ml 0.05 N NaOH {about 10 mg/m1}.
4. Procadure _
4.1 Transfer 2.000 g Florisil to 25 ml glass stopperad Erlenmayer
flasks. Cover loosely with aluminum foil and heat overnight
at 130°C. Stopper, cool to room temperature, add 20.0 m)
Tauric acid solution (200 mg}, stopper, and shake

arraeianallv Far 18 min. | af adanvhont cattle and ndinef 7000
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P T S
occasionally for 15 min. Let adsorbent settle and pipet 70.0
ml of supernatant into 125 m1 Erlenmayer flask. Avoid
inclusion of any Florisil.
4.2 Add 50-m1 neutral alcohol and 3 drops indicator solution:
titrate with 0.05N to a permansnt end paint.
5. Calculation of Lauric Acid Value and Adjustment of Column Weight
5.1 CalcuTate amount of lauric acid adsorbed on Florisi]l as

follows:

143
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Lauric Acid value = mg lauric acid/g Florisil = 200 - {ml
required for titration X mg lauric acid/ml 0.05N NaOH).
5.2 To obtain an equivalent guantity of any batch nf Florisil,
divide 110 by lauric acid value for that batch and multiply
by 20 g. Verify proper elutfon of pesticides by 6.
§. Test for Proper Elution Pattern and Recovery of Pesticides
6.1 Prepare a test mixture containing aldrin, heptachlor epoxide,
p,p'-00E, dieldrin, Parathion and malathion. Dieldrin and
Parathion should elutz in the 15% eluate; all but a trace of
malathion in the 50% eluate and others in the 6% eluate,
7. References |
7.1 fFesticide Analytical Manual," U.5. Department of Health,
Education and Welfare, Food and Drug Administration,
Washington, D.C. |
7.2 Mills, P.A., "Variation of Florisil Activity: Simple Methed

for Measuring Adsorbent Capacity and Its Use in Standardizing

Flarisil Columns,* Journal of the Association of Official

Analytical Chemists, 51, 29 (1968).
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APPENDIX III
CHROMATOGRAPHIC CALIBRATION TECHNIQUE

Relative Calibration [Internal Standardization):

A relative calibration curve is prepared by simultanecusiy chromatographing

miztures of the previously identified sample comstituent and a reference
standard in known weight ratios and pletting the waight rating against area
ratios. An accurately &nown amount of the reference material is then added
to the sample and the mixture chromatographed. The area ratins are
calculated and the weight vatio is read from the curve. Since the amount of
reference matarial added is known, the amount of the sample consitituent can
be calcuTated as follows:
Rw x Ms
micrograms /1itar = Ve
Rw = Weight ratio of component te standard
obtained from calibration curve
Ws = Wefght of internal standard added to
sample in nanograms
Vs = Valume of sample in millilitars
Using this method, injection valumes need not bhe accurately measured tha
defector response need not remain constant since changes in response will
not alter the ratio. This method fs preferrad when the internal standard
me=ts the f2llowing conditions:
a' well-resolved from other peaks

b} =lutes clnse to peaks of interest

150

http://nepis.epa.gov/Exe/ZyNET .exe/30000QNQ.txt?Z...ZyActionL & Back=ZyA ctionS& BackDesc=Resul ts%20page (184 of 192)1/24/2007 4:06:24 PM




Document Display | NSCEP | US EPA

¢) approximates concentration of unknown

d)  structurally similar to unknown.

"Methods for Organic Pesticides in Water and Wastewater," U.S5.
Environmental Protection Agsncy, Mational Environmental Research
Center, Cincinnati, Ohio 45268 -
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2.

151

Scopea

1.1

APPENDIX IV
PREPARATION OF DIAZOMETHANE IN ETHER

Diazomethana is prepared by reaction of Carbitol and Diarald in the
presence of KOH. 3Solutions of diazomethane decompase rapidly in
the presence of solid material such as copper powder, calcium

chloride, boiling stones, ete. These solid materials cause solid

-polymethylene and nitrogen gas to form.

Appar

atus

2.1 Distilling flask with condenser, 125 ml, long neck with dropping

funnel.
2.2 Erlenmeyer flagks - 500 m1 and 125 ml.
2.3 Water bath.
Reagents and Solvents
3.1 Ether
3.2 Potassium hydroxide pallets.
3.3 Carbitol (diethylene glycol monoethy] ether).
3.4 Diazald in ether. Dissolve 21.5 g of Diazald in 140 m1 ether.
Procedura
4.1 Use a well-ventilated hood and cork stoppers for all connectians.
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4.1 Use a well-ventilated hood and cork stoppers for all connections.

Fit a 125-m1 long-neck 4ist{11ing flask with a dropping funnel and
an efficient condenser set downward for distillation. Connect ths

condenser to two receiving flasks in 2 series - a 500-m? Erlenmeyer

152

followed by a 125-m1 Erlenmeyer containing 20 ml ether, The inlet
to the 125-m1 Erlenmeyer should dip below the sther. Caool hoth
receivers to 0°C. As a water bath for the distilling flask, set
up a 2-Titer beaker on a stirplate {hot plate and stirrer),
maintaining temperature at 70%C.

4.2 Dissolve 6-g KOH in 10 ml water in the disti1ling flask {no heat).
Ad 35 ml1 Carbitol (diethylene glycol monoethyl ether), stirring
bar, and anothar 10 ml ather. Connect the disti1ling flask to the
condenser and immerse distilling flask inm water bath., By means of
the dropping funnel, add a solution of 21.5 g Diazald in 140 ml
ether over a period of 20 minutes. After distillation is
apparent 1y complstse, add apather 20 m1 ether and cantinus
diﬁtfiTinﬁ until distillate is colorless. Combine the contents of

the two receivers in a glass hottle (WITHOUT ground glass neck},

stopper with cork, and freeze overnight. Decant the diazomethane
from the ice crystals into a glass hottle, stopper with cork, and
store in freezesr until raady for use. The final an1ut{un may he
stored up to six months without marked deterioration. The 21.3 g

aof Dfazald reacted in this manner produce about 3 g of Ofazomesthane.

-
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of Diazald reacted in this manner produce about 3 g of Ofazomsthane,

5. Cautions
5.1 Diazomethane is very toxic. t can explnde under certain

conditions. The fallowing precautions should be observed.

5.1.1 Use only in wall-ventilated hood.

5.1.2 Ise safety screen.

8.7.3 0o not pipette splution of diazomethane by mouth.
153

5.1.4° For pouring solutions of diazomethane, use of gloves is
optiaonal.

5.1.5 Do net heat sofutions at 1009C (EXPLOSIONS).

5.1.6 Store solutions of gas at Tow temperatures (freszer
compartment of explosion-proof refrigerators}).

5.1.7 Avafd ground glass apparatus, giaéﬁ stirrars and §leeve
bearings where grinding may occur (EXPLOSIONS].

5.1.8 Keep solutions away from alkali metals (EXPLOSIONS).

B. Reference
6.1 "Pesticide Amalytical Manual," U.5. Department of Health, Education

and Welfare, Food and Drug Administratiom, Washingtom, 0.C.
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