Cover Sheet for

ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Ethion

MRID #: 421137-01
Matrix: Soil
Analysis: GC/NPD

This method is provided to you by the Environmental Protection Agency's (EPA)
Environmental Chemistry Laboratory (ECL). This method is not an EPA method but one
which was submitted to EPA by the pesticide manufacturer to support product registration.
EPA recognizes that the methods may be of some utility to state, tribal, and local authorities,
but makes no claim of validity by posting these methods. Although the Agency reviews all
Environmental Chemistry Methods submitted in support of pesticide registration, the ECL
evaluates only about 30% of the currently available methods. Most methods perform
satisfactorily but some, particularly the older methods, have deficiencies. Moreover, the
print quality of the methods varies considerably because the methods originate from
different sources. Therefore, the methods offered represent the best available copies.

If you have difficulties in downloading the method, or further questions concerning
the methods, you may contact Elizabeth Flynt at 228-688-2410 or via e-mail at
flynt.elizabeth@epa.gov.
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B. Analytical Hethbd or Ethion and its O en Ana
in Seil - -
1. Analytical Procedure:

a. Weigh about 50.0 grams (+ 0.1 gram) of
soil/sand into a 250 ml polypropylene
centrifuge container.

b. Reference standards are added to check samples
(for method recovery determinaticn) using a
Hamilton syringe. After samples have been
fortified, allow the solvent to evaporate.

c. Add 100 ml of 9:1 acetone:water (v:v) to each
container and seal the container with a screw
cap top fitted with an O-ring to prevent
. leakage.

d. Place the samples, horizontally, on a
reciprocal laboratory shaker and shake for 30
.minutes at hlgh speed.

e. After shaking is completed, centrifuge the
samples for 3 minutes at 2000 rpm.

£f. A 10.0 ml aliquot of the solvent extract from
each sample is takea and transferrad to a 25mm
X 150mm screw cap test tube.

g. The samples are then placed on the robotics
" system for a liquid/liquid partition (can be
done manually).

1. Each 10 ml sample (all saﬁples are done one
at a time) is evaporated under nitrogen to
approximately 1 ml.

2. Add 9.0 ml of agqueocus 5% NaCl and 10.0 ml
of 3:1 hexane:ethyl” acetate (v:iv) to the
sample.

3. Vortex to provide a good whirl for 13
- seconds followed by a 2-second pause. This
cycle is repeated four times.

5
]
%
k!

47 A 7.0 ml aliquot is taken from the organic
layer and transierred to a clean 25mm X
i150mm test tube.
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: 5. An addltlonal 7.0 nl cf the 3 1
oy hexane:ethyl acetate solvent is added to
ToTT T ‘the tube containing the salt solution.
Repeat steps 3, 4, and 5 twice for a total
of three partltlcns. s s .
., ¢ .. ; 6, After partltlonlng is completed the 21.0
"¢ .77 'mls of 3:1 hexane:ethyl acetate is
' T evaporated under nitrogen to approximately
1 ml. (Robotics phase is complete.)}

'hs The 1 ml sample from the 11qu1d liquid
oo partition is transferred to-a 15 ml graduated
- .. . centrifuge -tube. Rinse the 25mm X 150mm tube
" two times with approxlmately 1 ml of ethyl
. ¢, .-, .. -acetate and. place in centr;fuge tube. Adjust
e » the volume to 10.0 ml w1th ethyl acetate.

R The sample is concentrated to appraxzmately
1.0 - 0.5 ml and f£inal volume is adjusted to
g ~:. -+ 1.0 ml usxng ethyl acetate. ; e
. PO T
. I L o ".'..,. , . ..‘ s ;
. 4. Samples a:e analyzed ‘and quantified using a GC .
. : equipped with an N-P detector. .
s - ~ s ot -
” 2; Gas Chromatoqraphlc System."" oot
Hewlett-Packard (HP) 5850 GC
e 3,.2- .~ . HR.7673A Autosampler, car s Lt
ST T .7 HP 3396 Integrator ©.0L AT
- o - . s
3. GC-NPD Operatlng ‘Conditions: HRE
R § ML e =~
Ly Gas Flcw Rates* .He,_ca--zer *~775 m: min
' ""Ha, -4 ml/min
' He, make-up,- ~30-ml/mnin
e e s+ L. .ry :i.y MiF, -100 ml/min
Su PRt el SRl SN L GRS P SR R . . ‘
Ialets © . ,L_Splltless injection fitted with
a Gooseneck Splitless Sleeve
G o ez oo o (4mm I.D)g 2259
P J.r,- - - . w2 . B _‘JMJ - |
‘ Column: 15 @ x 0-.53 mm, 1.5 m fllm
thickness, DB~5 capillary
P TS _column (J & W Scientific). \
v .;,,_ :‘L "‘;-‘-—r. "_.._.f. B | e
) ) “tp}rep_;'l‘e_x_qp:_= L, . 210°C‘Igothermal

.

Saos 4

_ - Detector:, - ,_jjftygiHit;cgeﬁ/?hosphorus
: Doadpct oo Lo o P
. Detector Temp:'f,,_ 280°C -

et At
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Injection Volume: 2 ul

Run. Time: ~ 10 min :

Chart Speed: 0.5 cm/min

4. Quantitation

A Hewlett-Packard 3396A Integrator was used to
quantitate both ethion and metabolites of ethion
by peak area integration and external standard
calibration. Prior to analysis, the HP 58S%0A was
calibrated with the proper standards and showed a
linear response between ng injected and area
counts. An external standard calibration method
was entered at the start of analysis of a series
of samples. The method was verified by injecting
a standard after every two samples. The amount
of both ethion and metabolites of ethion in each
sample was reported in parts per million (ppm)

" using appropriate dilution factors calculated
from sample aliquot, amount injected, and final

: . ) volume of samples.

5. Zymate® Robotic System (FMC-1)
Capacity - 20 Samples/Run

Zymate II Robot

ZyMark Max-12 Computer System

FasyLab Controller

pPrinter, H-P ThinkJet®

Liquid/Liquid station

Evaporation station for 25 x 150 tubes

capping/Uncapping station p

Vortex station (25 x 150 mm tubes) and liquid
dispenser nozzles

Evaporation station for 15 ml centrifuge tubkes

Hand A »

Hand B

Power and Event Controller (PEC)

Master Lab Stations (MLS) with 3 syringes

Masterflex® pump’ ' :

6. Reagents . .
Acetone, Resi-Analyzed, JT Baker ' -
Sodium Chloride, Reagent Grade, JT Baker
. Ethyl Acetate, Resi-Analyzed, JT Baker
. Hexane, Burdick & -Jackson
Hexanes, Resi-Analyzed, JT Baker
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seandard Q. 25'ng/u1 X 2 pl

LT soil Control Trial 01

o Fortlfied Soil Controdl Trial o1l
., Pre<Treated Soil Trial o1

“'- seil control Trial 02 ;

-

s

»

'onom;imtn@

- . ‘9 . . Fortified Soil control Trial 02
Y .. 107 " '. . Pre-Treated Soil Trial’ 02
SRR . -‘": et vE:P;, S )
f . Q= terva “oe 'f%.
D D B B SRNCHEE S . * o
b S S Standard, 6.25 ngfnl X 2 pl
Ty ,;2’37!251,,5011 CQntrol Trial 01
: 13 °° ° " Fortified soil Control Trial 01 )
14 Treated Soil Trial 01 -
15 Scoil Control Trial 02

16 ;. .. -. Fortified_Soil Control Trial 02
17 . Treated 8011 Trlal 02 -

’ Qe * -
30-Day Interval . . " .|
DR A A T . I
18 Standard, 0.25'ng/usl x 2 ul |
19 : " Soil COntrol Trlal 01
~20 . . Fortified Soil Control’ Trial 01
217 7 ' Treated Soil Trial o1: : :
Lt 2240, o ,Soil' control Trial 02 '
23 o Fortxfied 'Soil Control Trial 02
R 24 . Treated SOll Tr1al 02
&-Da te a 4 e .
©TTeEYs - T gtandard; 0. 25 ng/pl x 2 pl '
26 ‘ Soil Control ‘Trial o1 =
27 Fortified Soil Control Trial 01
- : 28.... , .. Treated Soil Trial o1 *° -
v .- -29°° 7 *  Soi¥ Control Trial €2 : .
T 17 .30 ° 77, Fortified Soil Control- Trial 02
. 31 © ‘Treated Soil Trial 02
- . 1) - - . -y : ..
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FIGURE 4

ANALYTICAL STANDARD -
411-5
2 ul, 0.2% ng/ul
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PIG‘URB 5
CONTROL SOII. o
TRIAL 01, PRE~TREATMENT
PRG-55, #1C001, 0-6%.
2 pl, 10 ng
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FIGURE 6
FORTIFIED CONTROL SOIL (0.05 ppm)
TRIAL 01, PRE-TREATMENT
PRG-55, $1C001, 0-6M
2 ul, 10 mg
TIn S ~IST  /CO007 Chk alert OO/
XUN ¥ 12988 APR 2. 1971 L4223
START -

TIRETAGLE STOP

RUNS 1088 apr I, 1371 1242137

-
- SARFLED H

ETHION SOIL OISSLPATION

£3TO-nREN .
rT AKEA TYFE CALSR AMGUNT
+. 026 sieze P8 i L4854
© s.08% 113389 ra z L448
¢.439 117339 rB 3 L43s

TATAL AREA= JIIIWF7
RUL FACTOR=1.08080+90
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: ' ' PIGURE 7. ,
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FIGURE 8

CONTROL SOIL
TRIAL 02, PRE=-TREATMENT
PRG-56, #2C001, O-6™
2 ul, 10 mg ' .
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'FIGURE 9 |
FORTIPIED CONTROL SOIL (0.05 ppm)
TRIAL 02, PRE~-TREATMENT
PRG-56,. $#2C001, 0=6"
.o~ e . .
RS Ve . L RIS
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FIGURE 10

PRE~-TREATMENT SOIL, TRIAL 02
PRG~56, #2C007, 0-6"
2 ul, 10 mg
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FIGURE 11

. ANALYTICAL STANDARD
< 411-6 -
2 ul, 0.25 ng/ul -
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FIGURE 12 4

CONTROL SOIL
TRIAL 01, 7-DAY
PRC-156, #$1C0€1, 0-=-6V

P YPP P UTE /CoC/

RUN 8 1492 JUN 22. 1931 11118521
START

I
TKIGTII:; sT70P

RUNE 1432 JUN 22. 1991 11318121

SANPLED 2

ETHION SOIL DISSIPATION

NO RUN PEAKS STORED
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FIGURE 13

FORTIPIED CONTROL SOIL (0.05 ppm)
TRIAL 01, 7-DAY
PRG-156, $1C061, 0-6"

2 ul1, 10 mg-
IS W R

RUH » 1 4%)
START

RUHS 1493

ETHION S$OIL DISSIPATION

E3TO0-a’EN
Y

4. 862
5,156
6.%41
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LI L L.
R I W e -
. B P

JUN 22, 1993 11149147 T

- ! w1
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§.341 —
'
. b ] |
3 P
Bl o w g Shal ot
JUN 2277 19%1 1iv4de?
- SAMPLES 2
TRLT G e I
N T ey 1
. r
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42731 re iR - 432
74349 a 2 R Frd
11324 av 3 - . 454

TGTAL AREA= 214114
UL, FACTON=]1.0800E+09
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FIGURE 14

TREATED SOIL
TRIAL 01, 0-CAY
PRG-148, #1C212, 0-6Y
2 xl, 10 mg

Y92 OGSy /ORI

RUM B 1496 JUN 22, 1991 12140128
S=aRT

< - M (]

——r 6,324

]

114 ] e——  Ethion 0.222 zpm

TINETAOLE 2TOP

RUMS 1494 JUH 22, 1591 12143:28

IANPLER ]

ETHIGH SOIL OISSiPATION

E370=AREA
RT AREA TYPE cCALs BROUNT !

.28 427233 88 J T.12s

TOTAL AREA= 27235
KUl FaCTOR=ji.J008f+00
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FIGURE 16

FORTIFIED CONTROL SOIL {(0.05 ppm)
TRIAL 02, PRE-TREATMENT
PRG~-56, $2C001, 0=6"

P LTV SEG-SEC HCOOL Afurs D03 P '

run » 238 JuL 18, 1391 16193012

STaRT

4.291
9,499
6.919
RN za8 . JUL 13. 199t 1sie3n12
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UL FACTOR=L,990QE+30
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FIGURE 18

ANALYTICAL STANDARD
. 411-6

OS5 om Erhion , Posccusa. , L ionam, co.
RUN » Léde UL 1. 1331 12TL204d
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PIGURE 20

FORTIPIED CONTROL SOIL {0.05 ppm)
TRYIAL ¢1, 7-DAY
PRG-156, #1C067, 0-6"
2 111' 10 n“;
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PIGURE 22

CONTROL SOIL
TRIAL 02, PRE-TREATMENT
PRG-56, #2C001, 0-6%
2 xl, 10 mg
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‘FIGURE: .23

. PORTIFIED CONTROL SOIL (0.05 ppm)
-TRIAL 02, PRE-TREATMENT
PRG-56, #2C001, . Q=6"
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FIGURE 24

TREATED S0IL
TRIAL 02, 30~DAY
PRG-170, #2C267, 0-6M
2 pl, 10 mg
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ANALYTICAL STANDARD . .
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FIGURE 26
CONTROL SOIL
PRIAL 01, 7-DAY

PRG~-156, $1C067, 0—6
2 HJ-’ 10 mg
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PIGURE 27. .

FORTIFIED CONTROL SOIL (0.0$ ppm)
 TRIAL 01, 7-DAY
pne-:ss, $1C067,.0=6" ,

: 2 pl,-20mg
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FIGURE 28

TREATED SOIL
TRIAL 01, 186-DAY
PRH-33, #1C313, 0=6%

2!;&1, 10 ng
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. B PIGURE 30 -

PORTIFIED CONTROL SOIL {0.05 ppm)
TRIAL 02, PRE-TREATMENT
PRG~56, #2C013, J-&M-
2 usl, 10 mg
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