Cover Sheet for

ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Fenamiphbs

MRID #: 426749-02
Matrix: . Soil
Analysis: -~ GC/NPD

ThlS method is provided to you by the Env1ronmental 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 downloadmg the method or further questlons concerning
the methods, you may contact Ellzabeth Flynt at 228-688- 2410 or via e-mail at
flynt.elizabeth@epa.gov. .
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1.0 Intreduction -

The Miles Environmental Fate Analytical Laboratory analyzed water and soil
samples to determine the concentrations of NEMACUR, NEMACUR sulfoxide and .
" NEMACUR sulfone. Ninety one water samples. including twelve field spikes
and forty one soil samples were analyzed. This amalytical report is in
conjunction with the NEMACUR Runoff Study, Study Number NE222401 performed
by Miles’ Ecological Effects Group. T T : .

. The samplies for the study were received between 03/02/90 and 04/19/90. The
analyses of the samples were completed in July 1990. All samples were : .
shipped in coolers containing dry ice, and were received frozen. The : T
samples were placed in a walk-in freezer after receiving until analysis.
The method for the water analysis was basad on the report titled "Gas
Chromatographic Method for the Determination of Fenamiphos, Fenamiphos .
Sulfoxide, and Fenamiphos Sulfone in Water® submitted to Mobay Corporation

_ by Alpine West Laboratories in Provo, Utah. The limit of determination for
.’ each compound in this study is 0.2 ug/L. . O

The method for the soil analysis was based on the report titled "Fenamiphos
- Analytical Method for Soil" submitted to Mobay Corporation by Alpine West
~ Laboratories in Provo, Utah. The limit of determination for each compound
in this study is 10 ug/kg. P L e

2.1 Pr ion of sol w

1) Weigh 0.01 t 0.0001 g each of NEMACUR analytical standard (Ref. 79R- = . .
- 29-146, 97.8% purity), NEMACUR sulfoxide analytical standard (Ref. 63-
108-72, 93.4% purity), and NEMACUR sulfone analytical standard (Ref. .-
76-207-91, 98.0% purity) into a 100-sl volumetric flask. Nilute to
- volume with ethyl acetate and mix thoroughly. Correct the standard
concentration to its absalute concentration using the standard purity.

2y Pipet 2 mL of the standard solutfon from Step 1 into a 100-mL’ :
_ volumetric flask.  Dilute to volume with toluene and mix thoroughly.

This is the 2-ppm standard solution.

3)  Pipet §, 2.5, and 1 mL of the standard solution from Step 2 into
. separate 10-mL voiumetric flasks, dilute to volume with toluene and
mix thoroughly. .These are the 1.0, 0.5-, and 0.2-ppm standard
solutions, respectively. - S s T

b
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2.2 E_gna:1:1nn_n£_;h=_!asg:_iamnlsi

1)

2)
3)

Allow the sample to thaw ‘completely, then measure 500 IL of the same 1
using a graduated cylinder. Transfer the sample from the graduated
cylinder into a 1-L separatory funnel. .

iTExtract the sample with 75 mL of mathylene chioride for three -irnzes. 

Allow the phases to settle, then drain the organic phase through a

- glass funnel containing a sodium sulfate layer (pre-rinsed with

4)
5)

6)
.7)

8)

mathylene chloride) into a 300-mL hotling flask.

Repeat Step 2 and 3 two more times.

. Rotaevaporate the methy1ene ch!oride to approximately 3 mL it 40°C and ;
‘transfer the sample extract into a 1/2-0z square bottle using a

disposable pipet. Rinse the boiiing flask with ncthylene chloride. o
then transfer the rinses into the same bottle.

Evaporata the sanple extract to dryness undur a stream of dry
nitrogen. ¢ .. . o

- Pipat 0.5 mL of toluene into. the squart bottll. rotata to dissolvc an

residuas on the inside walls of thn bottll.

Transfer the sample solution frou Step 7 into a sanplo vial and inject
on the gas chromatograph. = . : .

~ A l-ppm NEHACUR standard cnncentratiou is equivalent to 1- ppb sanple

1)

2)

3)

residues as calculated below: . - 3 :

0.5mb .-
1 ug/mL x (Final Vglgmg} - 1 pg/l -

’ 500 mi - - . . ) . .
(E{traq;ion Volume) . . O

2.3 Spikin for | 0A ¢ rs V;f cov f - R
‘Weigh 0.01 ¢ 0. 0001 each of NEHACUR analytical standard (Raf. 79R-~

29-146, 97.8% purity) NEMACUR sulfoxide analytical standard (Ref. 58-
105-72, 93:4% purity), and NEMACUR sulfone anaiytical standard.(Ref.
76-207-91, 98.0% purity) into.a 100-mL volumetric f13$k. Dilute to
volume wrth acetonitrile and mix thoroughly. : :

Pipet - I m. of solution, from Step 1 into a 100-mL volumetric flask...
dilute to volume with aceton1tr11e and mix thoroughly ,

Pipet 0. 5 mL of squt1on Frcm Step 2 1nta 500-mL of contrul uater ‘o
produce a 1 ppb sp1ke

NE222401 GA RUNGFF) ‘ Page 2 of 22 B 313,92
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2.3 MWMJW (continued)

. : 4) Pipet 5 mL of solution from Step 2 into 500-ml of control water %o
o produce a 10 ppb spiko.

-5)' Extract, concentrate and analyze the spikod salolas n'lth the same
~~ . method used for the field samples. - ' e _

2.4 wﬂmmmm_mum_mmm

1) . Weigh 0.01 % 0.0001 g each of NEMACUR analytical standard (Ref. 79R-
29-146, 97.8% purity), NEMACUR sulfoxide analytical standard (Ref. 68-
105-72, 93.4% purity), and NEMACUR sulfone analytical standard (Ref.
76-207-91, 98.0% purity) into a 100-al volumetric flask. Dllute to
volume nith ethyl acetate and mix thoroughly. _

2) Pipet 10 ml. of the standard solution from Step 1 into a 100-al
volumetric flask, dilute to volume with ethyl acetate and mix
_ thoroughly. This is a 10-ppm standard solution.

3) Pipet 2- and l-mi aliquots of tha standard solution frol Stcp 2 into
separate 10-mL volumetric flasks, dilute to volume with ethyl acetate
andd mix thoroughly. Thoso are tho 2- and l ppn standard solutions.

. rospectivoly. . ,

- 4) Plpot §5- and 2-mL allquots of the standard solution. fro- Step 2 into
' . separats 100-siL volumetric flasks, dilute to volume with ethyl acotato
. : and mix thoroughly. These are the 0.5- and 0.2-ppm standard
’ solutions, respectively. .

5) Transfer the standard solutions _into sample via-ls ‘for analysis. o
2.5 pre f the ample

1) -Allow the samples to thaw completely, then weigh 50 g of sieved sample
into a 500-aL boiling flask. If the moisture content in the sample is
less than 10 percent, pipet 5 mL of HPLC-grade water to the sample
before proceeding. Extract three times with 75 al of methylene
chloride by shaking for three minutes after each solvent addition.

+ After each extraction, permit the soil to settle. ODecant the organic
layer through a glass funnel containing approximately 10 g of sodium
sulfate supported by glasswool and into a separate boiling flask. '

2) Evaporate the methylene chioride to approximately 5 ot using a roto
evaporator. Transfer the soil extract using a disposable pipet into a
15-mm i.d. x 250-m= long, with 250-mL reservoir, Kontes
chrcmatographic column packed with Florisﬂ preparod as follows:

o) A plug of glass wool :o hold the packing in the colum ,
b) Add 1/2 teaspoon of anhvdrous sodium sulfate into the calumn

containing five cent:imeters of 2 5% acetone in benzene 2. 5%
’ : o acetone/benzene)

NE722301 (GA auToFF) . Fige Jof 22 3713732
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m_p_ar_tmﬁ_ths_:.n.l.l_ﬂml.u (continuedl -

c) Weigh3 g of 2.5% water deactivated Florisil. ‘Make a slurry
using 2. 5% .acetone/benzene, then wath the Florisil into the
column with 2.5% acetone/benzene. Leave five centileters of 2. ,l
acetone/benzene on the top of the Florisii.

d) Gently add 1/2 teaspoon of anhydrous sodium sulfate 1nto the
_column, then rinse the column with 15 al of 2.5% acetone/benzene
_and adjust the solvent level. to one centineter above tne uooer

-sodfum sulfate layer - , _ ;
‘e - o, ] oo . ." T . " {‘ ) . . i . .i

3) Preparation of the colunn nust precede the sampile transfer._ Allow the

sample extract to flow into the column until the 1iquid level is at -

the top layer of the column packing. Rinse the boiling flask twice

with 10 alL of 2.5% acetone/benzene: transfer each rinse into the

column. Place the boiling flask under the column and adjust the

solvent level to the top layer of the colunn packing.

"

4) Remove the boiling flask cuntaining all eluates and discard. Place a

clean 250-mL boiling flask under the chronatograohic column, then add
100 mbL of 90% acetone/henzene to the coluun. _ , )

*

5) Allow all the solvent to pass through the colunn one drop at a time.

6}  Evaporate the solvent mixture to a volume of approximately 2 mL then

“transfer the solution into a 1/2-02 glass bottle. Rinse the boiling
flask two times with 2 mL of acetone, 'transfer the rinses into the
bottle. Hrap the sample bottle with aluminum fofl to exclude light.
Evaporate the solvents using a nitrogen stream, then pipet -1 mL of
ethyl acetate into the glass bottle. Rotate to dissolve the residue '
inside the bottle.. . L S : L
Al- oon NEMACUR standard concentration is. equxvalent to a 20 ppb
sanole residue as calculated below- ‘
| Final Volume - ST T e
1 uglmL x (1o} __ =0.02 ug/g = 20 ppdb" "~ "

Sampie Weight C S e

‘50;9’ - . L_gn'-" .. ‘ , S
Spikin for a_10- -0p rrent recoveri ratory
QA Samples) S R -
1) Weign 9. 01 : 0.0001 ¢ each of NEHACUR NEHACUR sulfox1de and NEHACUR
“sylfone into the same 100-mL volumetr1c flask, dilute to volume with’
ethyl_acetate and m1x thoroughly (100 PPm solution) EEEEI -
2).  Pipet ! ot of solution from Step 1 into a 100-mL volume*r1c flesk
o dilute to volume with 2thyl acetate and mix thoroughly. This s the’
l ppm spiking solution.
NEZ22401 (GA RUNGFF) Page 4 of 22 _ 1713792
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2.7

ST :
QA_Sampjes) (continued) - _ e L M_

3) Pipét 0.5 and S mL of the spiking soluilon into Separatg boiling -
flasks containing 50 g of control soil to producs 10- and 100-ppb

spikes, respectively. = . .

4) Extract, concentrate and analyze the spiked samples with the same -~ ¢
method used for the field sampies. . . .. B o :

. ' : o | R A/ | :
Gas chromatograph, Varian 3400, oraequivalentigaquippgﬂ with a nitrogen--
phosphorus detector and a 7-m Jong\SB 25 % Cyanopropyj,capillary colu-nh

with a 100 um §.d. and a 0.25-u film thickness. S lomsies aiaifable
The following parameters were set on the chromatograph for both water and
soil analyses: . ‘ ,

" Detactor temperature, °C: 300

- Injection port temp., °C: “n g
Injection volume, ul S

Temperature parameters: o
-~ initial °C = 100 -
hold time, min R B

, - . . Program 1l : _rate, 30 °C/ain; final temp. 210 °C;
_ . hold time 10 min - '

Program 2 : rate, 30 °C/min; final temp. 250 °C;
¢ 7+ hold time 15 min T -
‘Flow rate: . - St L R
' ' 170 ml./min
2 mL/min
4 ol/min
- 26 mL/min

Air _
He {carrier gas)

Hydrogen _
Nitrogen (make-up)

inject the-standard solution to establish a calibration curve, then the
sample so;utio:sé Typical standard and sampie scans are shown in Figure 1,
2, 3, 4, 5, and 6.~ : - . _ S . .

NEZ22401 (GA RUNOFF)  ~  Page 5 of 22
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2.8 Calculation

1)

2)

3)

102636

Use Teast squares curve fitting to generate the 'best":ine which can
be used to calculate the corresponding concentration for a given peak

area or peak height.

Enter the standard responses as varlable X, and
the respective standard concentration as variable Y.

Determine the concentration (Cppm) cnrrasponding to each s.mple peak
response using the intercept and slope from the calculation in Step 1.

Copm = (S]ope of Regression Curve X Sample Ares) +'Intercept of Curve‘

Calculate the’ amount of NEHACUR, Sulfoxide and Sulfone in the water .

sample:

NEMACUR, wg/L -"‘

_Copm X 1000

Valume Extracted (mL)

NEMACUR sulfoxide, ug/L - X 10

NEMACUR sulfone., ug/L =

____CopmX 1000
Volume Extracted (ml.)

* DF = Oilution Factor, if applacab1e
EXAMPLE  OF NEMACUR CALCULATION FOR A WATER SANPLE, ID # GA-103

Standard Concentration Average
— e/l §L§_ﬂiﬂliL£§
[ S
0.198 7702
0.494 - 18210
0.988 - - is773 . ¢
..975‘.-' ‘ '3015 S

- Cpom = (0 0000247 X 16944) +-0. 0371346 = 0,4563
. dilution Factor '

= 120

. Coom X'1000 -
Vo]ume Extracted (nL)

X 0.5 X OF*

X 0. 5 X DF'

X 0.5 X DFs.

Yolume Extracted (mi} =320 . =« .17~ = 7 ..

NEMACUR, ug/L = 0.3563 ¢ "G00 %

Averaga

‘Sample Area

0.5 X 100 = 45.5

16944

300
Zalculata the amount af NEMACUR, Sulfoxide and Sylfone ‘= -he sc:l
sampla:
NEMACUR. ng/kg = Sopm X OF*

YEMACUR :uifoxide,

D “-aw

fampia <eignt (g)

g, = Copm

iambdie deignt (g)

4

Iy
4

Fi

~TA UNOFT"
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2.8 Eglgnl;;ign (cnntinued) \“ o o - . o

. HEHACUR sulfone, mg/kg Copm X DF*
' - Sample Weight (g)

EXAHPLE OF HEHACUR CALCULATIDN FOR A SOIL SAHPLE ID # GA-16 .

Standard Concentration - Average ' _ Averige
0.23 - 6816 . - 58422
0.57 - 16749 -
D T b R . 40354
2.21 107095
Cppm = (0. 000019671 x 58422) + 0. 208993239 =1 358212401 ‘
Dilution Factor = 100 .

" Sample Weight (g) =. 50
NEMACUR, mg/kg = 1+1§§ZLZQQ1 X 100 = 2.72 .

2.9 Brgm_ds_nsigrmlnssinn , , } u .
Ten runoff samples from PIot 2 wers ana]yzed for bromide by Ion ’
Chromatography. The samples were filtered through-a Sep- Pak fiIter and :
. injected against a l-ppm bromide standard solution. :
" 2.9.1 - Preparation of the Standard Solution
a) Weigh 1.288]1 g of sodium bromide (99.4 % puritv) ‘into a. l-L

volumetric flask, dilute to volume with Barnstead water and mix
thoroughly.

b) Pipet l mb fram Step a) into a 100 mbL volumetric flask di:ute to
volume with Barnstead water.

¢) - Pipet 10 oL from Step b) into 4 100-mL volumetric flask, dilute
to volume w*’’, Barnstead water and mix thoroughly. This is the
1-ppm bromide standard solution.

Calcylation . |

i) Weight corrected by purity: )
1.2841 g X 0.994 » 1.2764 g sodium bromide.

2) Bromide concentration = 1.2764 g/L X 77. 56 % = 0. 99125 g
the stock solution .

- (Percentage of brcm1de in sodium oromade molecular ve1ght)

. : . 3). . Working standard concentration = 0.991 ng/L
272901 (GA RUNOFF) — ige | of 22 . 713792
11
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-

I' 2.9.2 Instrument Conditions

Dionex Ion Chromatograph Model # 4000 i equlpped uith a conductivity
detector and a HPIC - AS4A column. .

Fiow Rate, mL/min 1 )
Injection volume, mL L2
Mobile phase : "~ 1.7 oM uam:o,/l 8 Na,co,
Regeneration solvent <~ 0.025N H,50,

zxo_;u._mm_msmm , .
Four samples (GA-85, GA-86, GA-87, GA-88) were filtered and analyzed for -
NEMACUR and its metabolites in water phase as well as in the sediments to
determine the distribution of femamiphos in botk phases. : L

2.11 ination T n 11 - L L i

Two water samples (GA-98 and GA-99) were submitted for Total Suspended o
Sol1ds (TSS) analysis.

1) Shake the sample vigorously for one minute, then pour 100 oL of sample
into a 100-mL graduated cylinder Record tne volune as V ‘

2) Filter the samolo through a pre-ueighed (W, ¢ 0. 000! g) olypropylono '
Buchner funnel containing a glass fiber fiiter under vacuul.

. | 3) Place tho funnol in a 103°C oven overnight.
' 4) Remave the fUnnel Fro; the oven and a11ou it.to cool in a dos1ccator
5) Reweigh the funnel and record as Hz ¢ 0.0001 g. |
Calculation ' '. | _‘l.:ﬂ'; i;r_f .
Total Suooéndod ?o?ids (TSS)ii%,--L?iv;T;erjilgg .

¥
-

2.12 Moistur termination
The moisturs was determined for-all soil samples. _ R

1} -Weigh an aluminum pan on a tared top- loader :alance. record the ue1ght

(H) L Y EU

2) Place aporoxnmately 10 - 15 g of the sieved sample onto the aluminum
pan, record the weight (W,). ‘Place the pan and sample’ into. an oven at
103°¢C. .

Tod

3) After three hours.'neﬁove tne'aTuminum'pdn Fnon the oven and’pléce it .
in a desiccator. Allow the sampie to cool ta ambient temperature.

' . . R A A T
' | | | ‘

T357301 (GA RUNOFF) 7age 8 of 22 : —13/%
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2.12 Holsture Oeternination (continued)

3.2

4) Weigh the dried sample with the aluminum pin; record the weight ().

~ Moisture, % = Md'x 100

S _ (W, - W)

3.0 Analytical resyltss N
Resylts from water analysis: .

3.1 HMethed Validation | L
Table 1 contains recoveries from samples spiked at 1- and 10-ppb :
concentrations for NEMACUR, NEMACUR sulfoxide and  NEMACUR sulfone from
tobacco and row crops control water. The average total recoveries for the
three compounds was 95 % with a relative standard deviation of 16 %. No
NEMACUR or its metabolites were found in the control water. '
The standard curves indicate good Hnufity for instrument response versus -
concentrations between 0.2 and 2 ppm. The correlation coefficients were.
better than 0.99. - , : ' : R

3.3 Eield Soikes OA Samples |
ﬁesults from the QA field spilged wai:er samples are prese_nte&'in Table 2.

3.4 Laboratory 0B Spikes | S |
'Each set of water sampl‘es was prepared and analyzed along iith a l-ppb and
a 10-ppb spiked samples to insure the extraction efficiency and instrument
response. At 1-ppb concentration, the matrix effects caused higher
recoveries than at 10-ppb concentrations. The average total recovery for
1-ppb spiked samplies was 122 %. For 10-ppb concentration, the average of
total recoveries was 107 %. ) . -

3.5 To Su Solid |
The results from the TSS determination is presented in Table 3. The total
suspended soiids is less than 0.2 %. '

3.6 Freev Fen: '
The results of water and sadiment anilyse“'s' .‘r;tim direét‘ "runoff sﬁmiés are
presented in Table 4. The percentage of tota]l femamiphos in sediments was .
between 2.59 and 5.55 %. o * .

NE2ZZ40T (GA AUNOFF).  Page 9 of 22 R V) 5 7i T
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Yo A A PP

Results from the sample analyses are presénted in Table 5. The “EMACUR .. . .

’  sulfone concentrations were determined at the beginning of the siugy. they '

3.8

3.9

3.10

3.12

3.11 Laboratory 0A Spikes . S s

were found to be less than 5 % of tne total concentration for ‘eacn simpie.
After discussion with the Study Directar, no NEMACUR sulfone was o
quantitatively determined (reported as <1Q ppb).. E '

R from soil is: et
M lidati :
Table 6 contains recoveries from six sampies spiked it 20~ and SO-ppb-
concentrations for NEMACUR, NEMACUR sulfoxide and NEMACUR sulfone. The -
average total recovery was 79 % with a - relative standard deviation of 5%, =
No NEMACUR or its metabolites were found in the control water. ' ° L

.0 : ’ - .- . N T I R |
Linearity .- N | -

.The standard curves indicate good linearity for instrument response versus
concentrations between 0.2 and 2 ppm. The correlation coefficients were - |
better than 0.99. . - .
" R T S P S A U A
Results from the field spiked samples are presented in Table 7. v o
' ‘ - R

€ach set of soil samples was prepired and analyzed along with a 10-ppb and
a 100-ppb spiked sample to insure the extraction efficiency and instrument -
response. The average total recoveries for 10-ppb and 100-ppb spikes were
93 and 84 %,.respectively. = S : : o .

. . . B - . wt o R Lot e, e - . 5 - - L T

Residye C - A SR T

FEN S ‘ . . A

Results from the soil ‘sampie anql}ﬁes,irpﬂpresentéd'1n fable‘a. hlirﬁL"' g

results are not corrected by moisture. PR
TABLE 1, 4 N VA FOR WATER -
CTem s - t T R K "?i :'l‘._‘ st E R oo ;I' =
Recoveries, % : T
Control Water Spike-Conc. NEMACUR NEMACUR e
Type JTC Pl 8 NEMACUR  suifoxide . sulfone Tofal T
o R S R R B “ b e .. ".."':: e ‘..‘_" Loy ; ‘ R
Tobacco R H PR § - B ST 2rs e . S
Yo 98 ] os8 88 - L,
Row Crop 1 117 4 108 125
10 - 3 o 34 Tz

TE37730T (GA RUNOFF) S 1057 22 4TI
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- 102638
' " spikeConc. NEMACUR NEFACLBR
- I NEMACUR sujfoxide . sulfone = Total
20 .. 80 . 86 . 8 . 83 _
20 f 67 8% 75 76 ,
20 ,. .- 8- ..g88 - - - 77 8 S
so .. . 78 _ ‘8 -~ 8. 8 -
-7 s ... 61 ' 88 - 7% - 16 . .
- s .- - 6 - 19 - - 13 . - 13-
Sample U NEMACUR  NEMACUR sulfoxide NEMACUR suifone - hIn:;l .
GA-49 2.22 o, 0.30 T 0.42 O 2.94
GA-50 - 169 . - o028 - 0 . 038 2.3
. ' NEMACUR = Sulfoxide Sulfone . Total*  Moisture
Sample ID Description - -me/kg. _ma/kg  ma/kg.  me/kg 0 %
GA-5 Soil Persist. T-1  <0.01  <0.01 <0.01  <0.03 3.42
GA-6 Soil Persist. T-1 _ <0.01  <0.01 . <0.01 - <0.03 2.29
GA-7 Soil Persist. T-1 <0.01 <0.01 . <0.01 <0.03 2.88
GA-8 . Soi) Persist. T-1 = <0.01 ~ <0.01 <0.01 -<0.03  4.34
GA-9 Soil Persist. T-1 <0.01 <0.01 <0.01 <0.03 3.91
GA-10 Soil Persist. T-1. <0.01.  "¢0.01 <0.01  <0.03 2.83
GA-14 - Soil Persist. T-0  3.86 1.00 0.27 ~ 5.13  2.82
GA-15 Soil Persist. T-0 . 4.41 1.43 0.12 - 5.96 . 3.67
GA-16 Soil Persist. T-0  '2.72 0.76 °  0.30 3.78 2.56
GA-17 Soil Persist. T-0. .2.98 . - , 0.91 . 0.I3 . 4.02... 4.34
GA-18 Soil Persist. T-0  2.27 0.40 0.34 3.01 2.91
‘GA-19 . Soil Persist. T-0. . 2.28 0.9  0.23  3.08 2.27
* Results are not corrected by ‘moisture. : :
| NEZZ2401 (GA RUNOFF) “Page 14 of 22 715792



: — e
g — ¢ < 3D et % A . )
- R _1--—— H e — ’ . -
D by ettt s i Ay e iy mppm— -—-—-. 103638
‘_.... - - —— - o = ¢ - — - -
A e e | Emn e —
: : —oTS —
S Sl Sinien A onm el S Pore g dpe
) s . e} — — - - -
;_...—._-_. — — — —-—;--—--- b ———— Ig-—-o . L] - - - --—-«--—.—‘l—-—-
:. I . r—— .--—.——-.I- ..o [ T T ——— .-.——--—-‘——.-n--n—o—-.

PO e memw s —_—— =} mmm b - . b e e e e et s e o o r——
Y H

P A . S —n t s e s 8 W " e e e m fe 4 - [ Sl

e P ot L T T T T e indnd e

. . i - . N .. -
v | T R &
. - 1. . - . - - . - . !.

. -

4 ::::"'l e
(RTINSt i MEEterrst r'._;':T:":‘:_::';E:.—:_;i:5::'::.1:::;.'_::;:_.5

e e - fo—-- - s immkm - me memn - -~ e — - P {--_--..
1 1 Il {

I R N Y T E o e e e e ih e e amee P L Dt LR L ]

PR oot LT e b T pimmnio s
dam s +m 1w s - PR Y - v e b——— - - ts i - e - - mm e - aem -
—— e s s ceemmawa s b e e - - e —— i e memme b — v b e ———

. oY LU 1
- [— R . '

. qemmm - = s am oy - [ ———— - o y— — m—— T . er———— —— wmt—— o r—m—e— — -

i inariii RSN DI prhaemterppmpy PEASESSEREE IRt et St

__,.__.-.......--.-.-._-4.-..-,.-.--. r———— e e e e @ e e ¢ i m— ] — . -

e 2t e mm e 8w e S aca
- - [ .- e i s e i s i e e e aus L e ann = § m————— .
om0 PR 3 - — o ——— - —— - . -T — - — ———
Ty eme———b - - — -

. e e ———— . — . S ——— - m"-b. -a- - - " -

- ————— — i — -..-._..._..___........= o b s o m wmeem s —— e e
e i s s s h ek 4t e i ) vv—a— = L — s - —————— f v e mm s
——— - J-- = —--!»-—-———.——-—- - - M v g - ..-I -
______ } e - - —n --ma s mmemme awm= Jame s e e
g — ..;---_-..“t._-____'v-.-‘-.. oo v ommme i fo e emame

R Tt T T Sl s seppinb ool SRl e AR

- - - - . - e AR W W W R oemi R S M S — Ih-——-'——- - - =& 7—- - — o —— = v .-.-‘:-' - -

S s - —— e 2w n g——— e l..._.-.‘,_'.... .
) . i | Cad \

b e e o e e — — - c.i_a - - . ——

- g . i
- e e m e me i ————— - — - ; — 3 — -—
. e s e e b — - +— . f——
[ N R I H . - - ———
e e el a e . mm——— - - = [. .-
- emmm e - am meat . i —— —
- - mem st 3t mea g w mmm b = - - -—
- DN . .
—— T - 213 e e PG
dr —- s e e ——— - -y ra i+ o — 1
o ———— e o — — + - 9 § Srs '.—.-:-!.—-_.__.
N e -— -— b - —— i et fEmGw w = h et s a o= oma
H i
tcsmrr e = b m ———— N e LR Lttt AR LI S
b e e et - e —— e oy B I A
h =t W ———— = 4w l r - — - —— —— 4 ———
- - e s — - - mm e o i = et o —— e < e

=12

— . . — —

Figure 1: Chromatogram of va- 2-ppm Standard et
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