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ENVIRONMENTAL CHEMISTRY METHOD

Pestcide Name: Trimethacarb-

MRID #: 411241-01
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 nof 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 dlfﬁcultles in downloading the method, or further questlons concernmg o
the methods, you may contact Elizabeth Flynt at 228-688-2410 or via e-mail at '

flynt.elizabeth@epa. gov.
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A METHOD FOR THE ANALYSIS
OF TRIMETHACARE IN SOIL

Methed Deﬁignation: Trimethacarb - Cap GC - Soil
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INTRODUCTION:

BROOT pesticide fs a 1:4 mixture of 2,3,5-trimethylphenyl methylcarbamate
and 3,4,5-trimethyiphenyl methyl carbamate fsomers. tThe common name for BROOT
fs trimethacarb. The analytical method presented here allows the siaxltaneous
quantification of 2,3,5-trimethacarb (2,3,5-TMC) and 3,4,5-trimethacarb
(3,4,5-THC) in so1l, This method was developed to analyze soil samples from a
field soil dissipation study currently being conducted at Unfon Carbide
research stations in Clayton, NC, Newton, IA, and Manteca, CA. .

Trimethacarb residues are extracted from sofl samples with an
acetone/water/phosphoric acid mixture. After filtration, acetone 1s :
evaporated from the extraction mixture and the trimethacarb is partitioned
into dichloromethane. The dichloromethane extract is evaporated to dryness
and then dissolved in_a suitable volume of ethyl acetate before quantification
of TMC residues by capillary gas chromatography.

Apparatus: - ST BN LT T g

T e . R ]
o a) Hewlett-Packard 5880A gas chromatograph (Hewlett-Packard, Avondale,
PA) equipped with a Hewlett-Packard 19320 capillary fnlet system and
a nitrogen-phosphorus detector. :

b) Lab-Line Junfor Orbit §haker (Lab-Line Instruments, Inc., Melrose
Park, ITlinofs). - .. .5 & . N L

c) Polypropylene animal-watering bottles with screw-cap, 250 mb
capacity, cat. no. 02-893B. (Fisher Scientific, Pfttsburgh, PA).

d) ' Beckman TJ-6 flpletop Centrifuge (Beckman Instruments, Palo Alto, CA)
e) Buchner funnels, 43 mm plate diameter.

f) Whatman #1 f{lter paper, 4.25 cm diameter.

g) Side-arm fjjter flasks, 500 aml.

h) Separltorﬁ funnels, 250 mlL.

15 Plastic funnels, 100 mm top diameter.‘

§) Erlenmeyer flasks, 250 mlL.

k) - BLUE-M Stabi1<Therm oven. _
(General Signal, Blue Island, IL 60406)

1)} Otisposable atuminum weighing dishe?, 57 om diameter (Fisher
. Scientific, Pittsburgh, PA) '

-File, No. 40586
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4 . PROJECT REPORT

Reagents:

a)
b)
c)
d)
e)
f)
9)

h)
1
KD

Standard

Acetone, glass distilled (MCB Reagents, E. M. Industries, Gibbstown,
N.J.). , - .

Water, HPLC grade or purified by a Mi111-Q water purification system
(Mill{pore Corporation, Bedford, MA), or equivaient.

Phosphoric acid, 85%, analytical reagent.
(Mallinckrodt, Inc., Paris, KY).

Hyflo-Supercel filter aid (Jobns-Manville, Denver, CO).

Dichlormethane, glass distilled (MCB Reagents, E. M. Industries,
Gibbstown, N. J.). _

Anhydrous sodium sulfate (Hallin:krod;. Irc., Paris, KY)

Ethyl acetate, giass distilled (MCB Reagents, E. M. Industries,
Gibbstown, N. J.). : :

2,3,5~trimethylphenyl methylcarbamate analytic;irstandard.'
3.4,5-tr1meth§1phenyl methylcarbamate analytical standard.

Extracting Solvent :700 mL acetone + 300 ml water + 5 mL 85%
phosphoric ;cid. ‘

Solutions:

a)

Weigh 0.0500 grams 2,3,5-trimethylpheny) methylcarbamate and 0.0500
grams 3,4,5-trimethylphenyl methylcarbamate-into a 100 aL volumetric

_flask and dilute to the mark with acetone. This solution contafins

b)

o

)

500 ug/mL of each trimethacarb fsomer.

Make appropriate dilutfons of solution a) with acetone to obtain
"spiking soluticns® containing 50.0, 10.0, 5.00, 2.50, 1.00, and
0.50U0 ug/mL of each trimethacarb fsomer {n acetone.

Dilute 1.00 mL of solution a) to 50.0 =L with etﬁyl acetate. This
solytion contlinslln.o vg/ml of each trimethacard {somer.

Make appropriate dilutions of solution c) with ethy) acetate to
obtain chromatographic standards containing 1.00, 0.500, 0.200, and
0.100 pg/mL of each trimethacarb fsomer in ethy) acetate. Use pure

- ethyl acetate for the 0 wg/mL chromategraphic trimethacarb standard.

V7397

File No. 40586
Page 36 of 166

ol ]




5 . A PROJECT REPORT

Procedure: o ) PemoT

1L CAfr dry each sample overnight at room temperature ‘on & clean piece of

plastic, aluminum foil, or plastic-coated paper.

©'2, Pick ‘sut and discard grass, rocks, "sticks and roots from the dried

. 5017 and break up.any soil lumps Hith a spatula.’ Sieve the soil
using a screen with 2 mm openings (U S. Sieve nesh No 10) Hix we11
and subsample for analysis. oL, q'

3. Weigh 50 grams of sofl 1nto an 8 ounce plastic eninal—watering bottle.
rcl"" ..-J.".
4. Fortificatfon of samples for deternination of recoveries should be
* dome at this point. v . : v ) ‘

5. Add 50 mL of extracting solvent to the plastic bott1e and shake on
the orbit ‘shaker at 300 rpm for 5 minutes.

6. Centrifuge for S minutes at 2000 'rpmZ: ' ':3; ';3. o ;f";' s

7. Filter the supernatant 1iquid by suction through ' Buchner funnel
containing a thin bed of Hyf1o-5upercel on < 4.25 co circle of
Whatman #1 f11ter paper Collect the filtrate 1n a 500 mL side-arn
flask. - R -

8. Add S0"mL of extracting solvent to the soil “that ‘resiafng in the ."

plastic bottls. Shake the bottle vigorously to break up the sof)
c¢lump, then place the bottle on the orbit shaker fot 5. ninutes_lt 300
Tpm. : o ol

9. Filter the" supernatant through the same filter that was used RL] step

7":nmb1n1ng the filtrato in the same flask from step 7., i

10. | Repeat steps 8 and 9 once more.: “

1

1. Evaperateiceétone from the combined extracts using a gent1- stream of
. air-fn a 40°C.water bath. ' Remove the flask from ‘the, water bath
whes acetone vapors are no longer detected. - © -

- 32. Usizg a 250 oL separatory funnel partition trimethacarb residues

into. three 50 al portions of dichloronethene.

13 Pass the dichloromethane extracts through a cotton-stoppered plastic )

. ‘funzel containing 100 grams of anhydrous sodium sulfate, 'collecting
- the combined extracts in a 250 mL Erlenmeyer flask. Rinso the sodium

R sulfate with.an additional 20 mL portion of dichloromethane and add

1

the rinse to the combined dichloromethane extracts.

4. Evaszarate the combined dichloromethane extracts to dryness in a
40'TC water bath under a gentle stream of air. Remove the flask
from the water bath immedfately after attaining dryness.

5. Pipet 5.00 mlL ethyl lcetate 1nto the f1ask and swirl to dissolve tha
residue. S

File No. 80586 |
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6 PROJECT REPORT

16. Inject 1 uL of the ethyl acetate solutfon into the gas
chromatograph. -

17. Use ethy) acetate to make appropriate dilutions of the final ethyl
acetate solution if the peak(s) are larger than those in the highest
chromatographic standard. , :

18. Gas Chromatographic Conditions:

Column: - 15 meter x 0.32 e I0. fused silica capfllary column
coated with a 0.25 ym film of DB-1701 (J & W
Scientific, Ranche Cordova, CA).

Carrier: 14 psi Helium (~6 ul/min)
Split flow = 15 ml/min

Injection Temperature = 200°C

Detector Temperature = 300 *C

Column Temperature = 155°C (Isothermal)

Use the splitless Tnsert but operate in the split mode. Glass
wool and normal GC packings in the splft insert promote the
decomposition of trimethacarb. Under these conditfions the
retentfon time for 2,3,5-trimethacarb s approximately 1.8°
minutes while the retentfon time for 3,4,5-trimethacarb is
approximately 2.5 minutes. ‘

19. Determination of sofl mofsture: Weigh an empty aluminum weighing pan
to the nearest 0.01 gram and record this wetght. Place 20-30 grams .
of ‘afr dried soil from step 2 into the pan and record the combined
weight of the pan and sofl. Place the pan and sof! in an oven at
105°C for twelve hours. Place the pan and scil in a desiccator
until the sample returns to room temperature. Weigh the soil and pan
and record this weight,

Quantification: Sofl Moisture:

The amount of moisture in the atr-dried sofl s calculated by subtracting
the combined weight of soil and aluminum weighing dish after even-drying from
the combined weight of soil and aluminum weighing dish before oven-drying.
The moisture 1s then expressed as a fractional amount of the dry (oven-dried)
sofl weight. ‘ . .

M = Factor Sof) Moisture forrectibn = EEg

where:

W = weight of air-dried sofl plus weighfng pan
D = weight of oven-dried soil plus weighing pan
= weight of weighing pan -

, File No. 40586
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Quantification: -Concentration of Triméthqcarb in Soil: .o 2.

! . (S IR TN

Prepare 2 calibration 1ine for each trimethacarb {somer by plotting the
peak height for the fsomer versus the concentration (in pg/mL) of the isomer
in the chromatographic standard solution. ' The concentratfon of each
trimethacarb 1somer in & sofl sample extract {s determined from 1ts peak.
height and the slope and intercept of its respective calibration lipe.

A = conc. of trimethacarb isomer in. the =~ 'Lﬁeak‘Heigh!)-(lntircebt)
injected sample (fn ug/mL) = . (Slope)

R B

| G - : S
This equation 4s valid only 1f:the volume of.sample extract fnjected into the
gas chromatograph (1 ulL) 1s equal to the volume of chromatographic standard
injected {nto the gas chromatograph (1 ul) during preparation of the
calibration line. S oo

Calculate the concentratfon of each trimethacarb fsomer (fn  ~
parts-per-million) in the original soi) sample, on a dry weight basfis, using
the following equation: S T T
Concentration of - - ' . 100 AV (M + 1) ' o
trimethacarb . ., = o . RS 1) o .
{somer in sefl -~ Lo Ce
sample (ppm) ' s o

., Where: - _ 7 ‘T-‘. T S I
V= ffnal'voidmé'of‘stﬁﬁl‘acéiate (1h<nL) Cro b e

R = percent recovery (determined from fortified samples)

$ = weight of afr-dried sofl used fn step 3. @ .1 "

M = Soil Moisture Correction Factor. HET

DISCUSSION: | S
~ Some fsportant aspects of the:method merit emphaiis'bere. ) '

The first critical steps in- the method are air-drying and aixing ;hé_ .
soil. Since air-dried soil 1s easier to.nix than moist sofl, the afr-drying -
step helps to ensure that a representative amalytical subsample 1s obtained
from the original sofl sample. Results from a separate experiment have shown
no loss of either TMC fsomer from sofl during air-drying. )

Second, the choice of extrattion sélveni wasrbased on work by Andrawes and
Blanton (Ref. 1). They showed that an acetone/water/phosphoric acid mixture
was effective {n the extraction of strongly adsorbed TMC from sotl. ‘

FER
‘ .
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Third, successful gas chromatography of TMC requires careful atsention to
temperature and active sites within the chromatographic system. Injection
port. temperature was selected to minimize thermal deccmposition while still
providing rapid vaporization of the sample. The {njection port liner should
not be packed with glass wool or normal GC packing materials. These packings

-provide a large hot surface area and promote TMC decomposition. Whereas TMC

1

decomposes eon regular gas chromatographic packings, 1t can be chromatographed
fntact on 1nert fused silica capillary columns. -

Although the nitrogen-phosphorus detector provides sensitive, selective
detection for TMC, the response of the detector may drift with time.
Therefore standards should be chromatographed fairly often and interspersed
among samples.

Typical calibration data for 2,3,5-TMC amd 3,4,§-THC are given in Tables 1
and 2, respectively. These data are presented graphically in Figures IA and
1B. . . - . :

Representative chromatograms of fortified and untreated contrs: soil
samples are shown - in Figure 2. Results obtained from TMC-fortified soil
samples are tabulated in ;ag1es 3 and 4. i%gj1_{amgles uerecspiked with 0.5
micrograms ;0,%;-ggm3iro 00 micrograms 10 ppm} of each TMC {somer. These n
recovery experiments were performed z;iélﬂﬂf’ffih soil obtained from the Union ;
Carbide greenhouse at Rusearch Triangle Park, NC, and on soil from four "
different depths (0-6", 6-12", 1-2', and 2-4*) at Unjon Carbide research
statfons 1n Clayton, NC, Newton, IA, and Manteca, CA. Recovery from soil
samples fortified with 0.1 parts per million (ppm) or less of each TMC {somer
(Vess than or equal to 5 micrograms of each fsomer in a 50 gram soil sample)
are plotted in Figures 3 and 4. The 99% confidence bands about these ‘
analytical curves for 2,3,5-TMC and 3,4,5-THC have also been included 1n
Figures 3 and 4, respectively.

The Towest 1imit of reliable measurement is defined as the level of marker
residue above the expected blank value that {s greater than, or equal to, 0.75
times the spread of the 99 percent confidence 1imits of a single assay
response measured parallel to the observed assay response axis (Ref. 2). The
Towest Timit of relfable measurement for 2,3,5-TMC 1n sofl, using the
analytical method described here, is 0.61 micrograas in a 50 gram soil sample,
or approximately 0.012 ppm. The lowest limit of relfable measurement for

~ 3,4,5-TMC 1s 0.60 micrograms in a 50 gram sofl sample (0.012 ppm).

3R Hdaon

J. R. Hudson
/
T. R. Xanglion
JRH:TRL: 113 '
Manuscript Date: July 25, 1985
Date Typed: July 26, 1985
Attachments: Tables 1 - 4

Figures 1 - 4
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TABLE 1: Typica‘l‘-Extern'a'l Standard Calib'ra'tiod
Data for 2,3,5-Trimethacarb
5 l ] : . L oot “;':i TR S
N o - T . S L A
> ! ' Ll { "“n"-“. ’

Concentration of

= et . 2,3,5-Trimethacard - T - Peak Hefght .
. .- in Ethyl Acetate - . ... - -+ . .. (from Integrator)- .,
_ (va/mL) '

-1

.

LT U N S i ot ¢ - - .
; B 8.100 ;. . oce0 o e . 0:48 .
. 0.100 - Sy - v 0.46 .
AL 0°2°° L. ,"_'. : o . 0.87 Lo
I. L. ¢.200 C . ' PR e L 0.85 ) 4 "lr;j".:
1 . 0.500 . et I o . 02,20 T
o 0800 - e op e 2,18 e
S e 1.00 P : - 4.44 - - .
. T o R S TR RS 10 | EFY SIS (R
A RTaE ALY ' - : . L

e e ae wae. | Least. Squares Regressfon - . -
I T U AT T Model: Y=g + gX - -
A P B - . o - - ,_.Bo Bl & 4 [
. - .".=.9’ .- . V.o ! LI

R* = 0.997 .

» N om M - f Y ..
AR A - o By =0.0349 ‘
B v T S O . i
T R P . Lo BI = §.54- ‘
': . ; I I . R S R v V-.'. i . " - o 1 L.
1 2 N - ’ hd .
P ros] T f L ' O .
! . . ' 1 1
1 B Al i
[ T F -ﬁ _
- ’ - - ""_‘
- 7 . . -t T
L hP R i
' ‘-'. ‘ ‘:., - - ‘. -
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TABLE 2: Typical External Standard Calibratfon
Data for 3,4,5-Trimethacarbd

Concentratica of

3,4,5~-Trimethacard Peak Height

in Ethy] Acetate : (from Integrator)
{pg/mbL) . i

0
0.101
0.101
0.202
0.202
0.504
0.504
1.01
1.01

Wwwr 00000
mmuguuwh
WHSNOWO -

Least Squares Regressian

. ) Model: Y =8, + ByX
, ‘ . N=9
' T R? = 0.996-
B, = -0.0283
B = 3.74
. Al
File No. 40586
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2,3,5-Trimethacarb’  Sofl"  Sell

11

TABLE 3: Recovery of 2,3 5-Trimethcard

frum‘ Fortified Soil

N
i

PROJECT REPORT

-2,3,5—Tr1methacarb

‘Fage 43 of 166

Added to Sofl (ug) Location Depth (Inches) Found (yq)

0 (Control) NC 0-6 ND

0 {Control) NC 6-12 . ND |

0 (Control) NC 12-24 "7 ND

0 (Control) NC 24-48 ¢ = . - ND

0 (Control) IA -6 RD:

0 (Control) IA 0-6 ND .

0 (Contrecl) IA 6-12 ND

0 {Control) I 12-24 i ND

0 (Control) IA 24-48 e ND

0 (Control) - CA 0-6 i ND

0 (Control) - -CA 6-12 - ND

0 (Control) . CA 12-24 ND

0 (Control) --- CA 24-48 ND

0.500 : NC 0-6 - '0.490

0.500 1A 0=6 n 0.415

0.500 CA 0-6 : 0.434

1.00 NC 6-12 1.00 |

1.00 IA 6-12 0.837"

1.00 . T A 12-24 0.897

2.50 + NC ; 12-24 2.22

2.50 -~ IA 12-24 2.20

2.50 CA 24-48 2,14

5.00 .. NC 24-48 4.50

5.00 O IA 0-6 4.82

5.00 ro TA 0-6 ‘5.11
" 5,00 T IA 0-6 4.88

5.00 § ¥ U 24-48 4.62
. 5.00 - CA 6-12 4.42

100 IA 0-6 88.9

100 Greenhouse 86.6

100 Greenhouse 52.5

250 Greenhouse 235

250 Greenhouse 235,

230 Greenhouse 256,

300 Greenhouse 413,

500 Greenhouse 436.

500 Greenhouse 416.

ND = no 2,3,5-TMC detected
V7397 File No. 40586
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. . . TABLE 4: Recovery of 3,4 ,5-Trimethcarb
. froa Fortified Sofl

3,4,5-Trimethacarb Sofl . Sefl . - 3,4,5-Trimethacarb - Percent
Added to Sofl! (ug) Location Depth (Inches) . Found (jig) Recovery
0 (Control) N 0-6 ND
0 (Control) NC . 6-12 ND
0 (Control). ~ NC 12-24 : ND
0 (Control) NC ‘ 24-48 _ ‘ ND -
0 (Control) ) IA B ~ ND
0 (Control) ' IA 0-6 ’ 0.169
0 {Control) L IA i 6-12 ©o 0.0732
0 (Control) - IA . 12-24 - ND
-0 {Control) . - 1A 24=-48 ND
0 (Control) - CA. o 0-6 ND
0 (Control) - CA. 6-12 : - ND-
0 (Control) CA 12-24 ND S
0 (Control) CA . 24-48 . ND - ‘
0.504 A 0.5100 101
) 0.504 R . T . 0-6 . 0.445 _ 88.3 .
0.504 . CA 0-6 . 0.385 . 76.4 .
1.01 . NC 6-12 ‘1,10 Im.
1.01 IA . 6-12 ‘ . 0.956 94.7
1.01 - . CA 12-24 ' : -0.866 85.7
. 2.52 NC 12-24 ‘ 229 909
2.52 ‘ IA - 12-24 . 2.39° 94.8
2.52 T CA . 24-48 . 2.23 a8.5
5.04 . NC 24-48 o 4.76 94.4
5.04 . IA -6 : - 4,93 97.4
5.04 IA : 0-6 - 5.20 ’ 103.
5.04 . IA - 0-6 ' : 4.90 §7.2
5.04 IA 24-48 | . . - 4,96 58.4
. 5.04 LA 6-12 : 4.42 87.7
191 _ IA 0-6 91.1 90.2
101 ‘ Greenhouse ' ) 88.8 87.9 -
101 Greenhouse - 104 - 103,
252 . Greenhouse ' _ o 229 90.9
252 - - Greenhouse . 235 93.3
252 e Greenhouse . ’ © 252 100.
504 Greenhouse - - ADB 81.0
504 o Greenhouse 438 85.9
504 Greenhouse 408 81.0
N= 24,
X=192.57
¥ S= 7.82
: RSD = 8.45%
e : ND = no 3,4 ,5-TMC detected
. V7397 : S .
File No. 40586 ‘
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APPENDIX B .
METHOD TRIMETHACARB - HPLC - CORN
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