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ANALYTICAL METHOD

Determination of Alpha- and Beta-Mevinphos in Soil by
Solvent Extraction and Gas Chromatography
' Using a Flame Photometsic Detector

SCOPE AND APPLICATION OF THE METHOD - .-~

This is 2 gas chromatographic (GC) method applicable to the determination of -
Alpha- and beta-mevinphos in soils in the range of 0.01 to 5.0 ug/g (ppm). Limiis of
detection may vary between soils depending on the nature of interferences in the
sample matrix and the specific instrumentation used. The method has been
validated for one soil, a sandy loam from Madera, California, with relatively lowv
organic matter content. :

SUMMARY OF METHOD

Residues of Mevinphos are extracted from soil with dcetonitrile. The extract is
filtered and the water is removed by passing the extract through sodium sulfate. A
portion of the extract is evaporated to near dryness and rediluted in acetone for
quantitation. Analyte concentrations are determined by gas chromaiography using a
flame photometric detector. Results are calculated using linear regression from .
external standards. The validated sensitivity of the method is approximately 0.0101
ppm for both alpha- and beta-mevinphos. ' : :

DEFINITIONS

- Laborato:y dupticates — Two sample aliqﬁots taken in the aﬁalytia.l laboratory und

analyzed separately with identical procedures. Analyses of LD1 and LD2 give a
measure of the precision associated with luboratory procedures, but not with sempie
collection, preservation, or storage procedures. '

Laboratory reagent blank -- An extraction treated exictly as a sample includiny
exposure to all glassware, equipment, solvents, reagents, internai standards, and
surrogates that are used with other sampies. The LRB is used 1o determine if
method analytes or other interferences arc present in the laboratory environment.,
the reageqts, or the apparatus. ‘ ' o

- Laboratory fortified control (spike) -- An aliquot of an environmental sample 0

which known quantities of the method unalytes are added in the laboratory. The

. spike is analyzed cxactly like a sample, und its purpose is to determine whether -he

sample mairix contributes bias to the anaiytical results. The background
concentrations of the analytes in the sumple matrix must be determined in 2 sweparate

aliquot and the measured values in the spike corrected for background -
concentrations. -
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Stock standard solution ~ A concentrated solution containing a single certified
standard that is a method analyte, or a concentrated solution of a single analyte
prepared in the laboratory with an assayed reference compound. Stock standard
solutions are used to prepare primary dilution standards. . : :

Primary dilution standar-1 solution — A solution of several analytes prepared in the
laboratory from stock standard solutions and diluted as needed to prepare
calibration solutions and other needed analyte solutions. -

Calibration standard (CAL) — A solution prepared from the primary dilution
standard solution and stock standard solutions of the internal standards and
surrogate analytes. The CAL solutions are used to calibrate the instrument response

- with respect to analyte concentration.

Minimum quantifiable limit (MQL) — The lowest validated ppm level. For data

- reporting purposes, this is the lowest ppm value for which the method has been
. shown to be reliable. : . )

APPARATUS AND EQUIPMENT

"Anmms__ﬂgg_njm (Items from other manufacturgls may be used provided they

are functionally equivalent).

1) Gas Chromatbgmph: | Héﬁ'lcu Packard Model 5890 Se-rics II equipped with
a flame photometric detector and ~ 7673
autosampler. )

2) GC-Column: . J. and W. DB-17, megabore, 15 m x 0.53 mm x 1.0
: : ' uwm {ilm thickness.

3) Integrator/Recorder: Heaiett Packard Model HP 3392A.

+) Batunce: ' - Anaivtical. Electronic, Mettler AT200, precision =
: (L0F my.

3)" Assorted Glassware: 300 ml screw cap Erlenmeyer flasks
: 3(4) ml mixing cylinders with vacuum adupters
125 mi flusks .
Class-A pipets -
Hamilton syringes
(E?'.:i:urc tubes with teflon-lined cups
.

M Assorted Supplies: Ponvethvlene Blichner funnels
W hatman. GF/A filter paper

7) Plaiform Shaker: E>erpach Cofporation.
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' 8) Rotary evaporators: Rinco rotors from Valley Eeetromcs Corporation,
. - Sargent Welch vacuum pump, and a warm water bath-
. in which evapocmn flasks can be pamally
2 . ' -~ submerged. : ,

5. REAGENTS

A, Bgaggms_ﬂmm (Items from other manufacturers may be used provnded they
are functionaily equivalent).

1) Solvents:  Distilled in Glass, Burdick and Jackson. Incorporatcd°
. ‘ ~ acetonitrile (pesticide-grade) and acetone.

2) Reagents:  A.C.S. grade, crystals, J.T. Baker, Incorporated sodium aulf.m. _
and celite 545 '

B.mm-sg

Analyuml Smndnrd K.nown purity, supphed by Amvac Chemical Curpor.mun
4100 East Washington Boulevard, Los Angeles, CA 90023. .

1) Alpha-mevinphos, 99.2%, Lot No. NS§-50-50-1.
2) Beta-mevinphos, 97.5%, Lot No. NS-50-50-2.
| 1) Standard Solutions:

Tare a 10-ml class-A volumetric flask with a stopper. Into the flusk weigh

(to the nearest 9.1 mg) approximately 10 mg of alpha-mevinphos standard.
Fiil to the mark with acetone and mix well, Prepare a bctn-mevmphos
smndard in the same manner. :

2) Spiking Solutions: -,

Transfer .0 ml of alpha-mevinphos standard selution and 5.0 mi of bet-
mevinphos stardard solution to a 50.0 ml class-A volumerric flusk and dilute
to the mark with acetone. This solution yields 2 mixed spiking solution of
approximately 100 ug/ml. Additional spiking solutioas are prepared by
making subsequent dilutions of the 100 ug/ml mixed spiking solution.

3) Gas Chromartography Standard Seolutions:

Prepure a 100 ug/ml mixed solition as described in Section C.2.
Subsequent dilutions of this mixed solution were prepared 1o yieid GC.
. standuards at concentrations of 0.0250, 0.0500, 0.100, 0500, 1.00, 2.20, und
. : 3.00 ug/ml for both alpha- and beta-mmnphos.

I
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SAMPLE PRESERVATION AND STORAGE

All samples received from the field are stored frozen at -20 £+ 5°C prior to sample
processing and analysis. Samples are ground in the presence of dry ice using a grist
mill. After the dry ice is allowed to sublimate, the samples are transferred to high
density linear polyethylene bottles and geturned to the freezer pending analysis. All
sample extracts are refrigerated at 4 = 5°C until study completion and then -
discarded. : - A

CALIBRATION

inject 2 uli of each calibration (GC) standard and plot the peak height for each
cnMpoNent versus its concentration to demonstrate linearity of response. Significant
departure from linearity (a correlation coefficient of less than 0.995) indicates
instrumental of operational difficulties which must be corrected before proceeding.

QUALITY CONTROL

The ability of the analyst to perform these procedures satisfactorily must he

demonstrated by recovery tests before analysis of authentic samples is auempted.
This is accomplished by conducting a method validation. In addition, at lease one

.  PROCEDURE

A.  Apalysis Procedure
1) Cutor chbp soil samples into smail Pieces to obtain homogenéu:.-s samples.

2} Wéigh 50 gm of representative sample into 500 ml screw cap Erienmever
flask. ) : '

3) Add 200 mi of acetonitri's and agitate at high'-speed_ on a platform shaker
for 15 minutes. -

1) Filter the extract throug . 1 Blchner funnei coniaining a Whatman GF/A
filter paper and approximately 200 mi celite 545. The Bichner {unnel is
fitted with a vacuum adaper, containing approximately 25 grams sodium
suifate which is supported with glass wool, (See Figure 1.)

5) Adjust the volume t¢ 30 ml with acetonitrile and mix thorough.

6) Remove a 50 ml aliquot from the mixing cylinder and place it iz 4 125 mi
evaporation flask. o '

7) Concentrate the sample just to drvness using rotary evaporation,

PA~EF =3,
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8) Redissoive the residue in 1.0 acetone final volume for injection on the gas
o | chromatograph. |

' 9) Samples containing high residues may need further dilution with acetone so
- that the concentration of mevinphos in the diluted sample falls within ihe
standard curve range. ‘ - )

10) Because no clean up procedure is used for this analysis, inspect the injector
. insert periodically for buiid-up.

B. g_'l_a; Chromatographic Conditions

injector Temperature - = 200C

Detector Temperawure = 250°C

Qven Temperature = 145°C - .

Gas Flow Rates: "~ - Nitrogen = 10ml/min (cvlumn)

: : 25 ml/min (make-up)
Air = 100 mi/min
Hydrogen = 75 mi/min
Alpha-mevinphos = ~6.15 min
Beta-mveinphos = 7.00 min

C. Automated Gas Chromatographic Analysis

. Begin the autcinated GC set with at least two standards. Follow these

standards with unknown (authentic) samples and standards arranged on the
autosampler tray so that no more than 10 unknowns are injected without a .
standard injection. If a sample peak height exceeds the peak height of the most
concentrated standard in the standard curve, dilute the sample solution with
acetone so that its peak height will fall within the standard curve and reinject;
record the dilution factor for use in calculations as described in Section 11
below. : :

11.. CALCULATIONS
. Calculate the concentritions of alpha- and beta-mevinphos as follows:

1) Compile the concentration of all standards injected (independent variable, x- ’
axis and their corresponding peak heights (dependent variable, y-axis).

2) Use a caleulator/computer and linear regression to determine the slope and
correfation coefficient of standard concentration versus peak height, setting the

y-_intc'rcept to zero. Back-calculate analyte concentrations using the following
equation: : :

ppm (sg/g) = Heh x ¥V x F x AV | .
- m W sv

S T TR +3 . ] 9.-;—&‘-90-% ¥l
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. : ‘ . = peak height of sample .

' - y-inmaptof!helinearregrmioulim(baOforlinear
regression/forced through zero)
slope of the linear regression line
final volume for GLC analysis (in mi) Ny
amount of sampie extracted (in gm)
factor for conversion to desirable units of measurable
aliqua. volume :
adjusted sample vnlume following extraction

PRI NG ]

NOTE The Lotus 1-2-3 computer progfam automatically calcuiates the siope.
y-intercept, and correlation coefficient. From the curve equation,
concemraiions of sample residues (sg/g) are automatically extrapolated.

' An example calculation for zlpha-mevinphos in sample EF-90-305-V119 is
presented below:

Standard curve equation: y = 133099 x + 0
Mthuowmmmxawmuym
Pesk beight of sample: 6869 , .
ig/ml cquivalents from curve: 00516

He/8 (ppm) = (Q0SIS Le/mi) (500 mi) (1 i)
. ‘ ' (50353 g) (50 mi) (9641)

0.435 ppm
. alpha-mevinphas

" .13. REFERENCES

This method was developed from a CDFA multi-residue screening method presented
in Appendix L ' ' - -






