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Recommended Mechod of Analysis - L -

Terbufos (CL 92,100): GC Method for the Separaca De:;rnination of
CL 92,100 and Related Compounds (CL 94,301 and CL 94,320) in Soil

. : A. Prineciole

Residues of CL 92,100 and related cump;pnds are extracted from soil by

* shaking with 108 aqueous acetone. CL 2,100 and related compounds are
partizioned into methylene chloride after dilution of the extracc with
water and addizion of sodium chloride to avoid emulsion formaticn. The
methylene chloride is evaporatecd and the residue dissolved in a measurec
volume of acetone. Quantitation {s accomplished by gas chromatoegraphy
with an instrumentc equipped vith a flame photometric detector in the
phosphorus mode. The results are calculated by cocparison of the
individual peak heights to those in'an external stardard. The validated
sensizivity of the =method s 0.05 Ppa for each compound.

3. Reasgents

1. Analvtical Standards: Obtained from American Cvanamid Company,
Agricultural Research Division, P.0. Box 400, ?rinceton, New Jersey
08540 - )

Note: This method is virtually i{dentical to Methods M-1638 and M-1684 I
except that the extractant has been changed fzem 10% agqueous
3gthancl to 10% aqueous acetone, {sothermal 5C has been replaced
Jy temperature-programmed GO and several sziner changes i{n sample
handling have heen incorporacad,
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a. Terbufos, (CL 92,100) Phosphorodithioic acid,
S-(ctere-butylthio) nethyl
' S : : 0.,0-diethyl astar

(cz“5°)z""5‘c“z's'°(°“3’3_

5. Tarbufos sulfoxide, (CL 94,301) Phosphoredithioic acid,
’ S-(zerc-butylsulfinyl) oezhyl
. § o 0.0-diethyl ester '

(C2H50)2-P-S-qﬂz-S-C(Cﬂa)3

. €. Terbufos sulfone, (CL 94,320) Ph

osphorodithiolc acid,
§-(t¢r:-hu:ylsu1£anyl)_mc:hyl
s o 0.0-diethyl aester

(CZHSO)Z-P-S-CHZ-S-C(CHJ)J

Q
Solvents: B & J Brand High Purity Solvents, Baxter Burdick and
Jackson, or equivalenc.
4. Methylene Chloride '
b. Acetone .
c¢. Acetonitrile (Non-Speectro)
Reagencs: ~“Baker Analyzed™ Reagents, J. T. Baker Chemical Cocpany.
4. Sodiux Sulfate, Anhydrous, Granular
. b. Sediua Chloride, Crystal

Solutions:

a4, 10% Yater fn Acetane {Exrrac=ion Solvene): aAdd 100 =L of
- distilled water to a 1-L volumecric flask, di{luce to the =arx
with acetone, and mix well.

b. 25\ Sodium Chlerice in Water: add 250
l-L volumecTic flask, dissoive in dis=¢

-

g of sodfum chloride :a 5 *
1Y

. L ied water and 2ilus=s -5
the 3jark.

W -
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3. GLC Packing: 1s EGSS-X on 30/100 zmesh Supelcoport, Supeleo special
order GC packing, Supeleo, Ine,

Aggarltui
1. GCas Chromatograph: Tracor Modsl 540 or equivalent instrument
aquipped vith a flame photometric detector (phosphorus mods).

2. Cas Chromatographic Columm: 92 cm x 2 ma {.d. borosilicace glass
colunn packed, using vacuum, with Iy ECSS-X on 80/100 mesh :
Supelcoport. Condition the coluan overnight with column temperacture
set at 183°C and with carrier flow of 25 sl/ain. - '

). Glass Wool, Silane Trsated: Catalog No. 2-0411, Supelco, Ine.

4., Mieroliter 5vringc: 10-m¢L Capacity, Series No. 700, Hamilten
Company.

5. Rotary Evaporator: Buchler Instruments or squivalent, equipped with
a glass evaporacer trap (No K-570200, Kontes Glass Company) betwaen
the concentration flask and tha glass shaft of the evaporator.
During evaporation, varz the flask in a vater bath maintained at
approximacely 15°C, . : :

6. Recorder: Spectra-Fhysics, SP 4290 recording integracer, or
equivalent, ‘ :

bt J
]

Balance. Analvtical: Sartorius, @recisioﬁ of + 0.05 og.
8. Balance. Pan: Sarctorius Model 2254, precision of :AS ng.

3. Glassware: Asscorted laboratory.

9. Filzer Paper: %hatman, Inc.

a. GClass Microfibre Filter, 934-AH, 9.0 cz.
b. Qualizazive, No._l; 18.5 em.

3. Aguatest IV: Xarl Fisher moisture ticrator, Photovolt Corporationm,
indianapolis, Indiana.

t2. Horizontal Recip:oca:in;,Shakef: A. H. Thomas Ce., No. 8291-510.

3. Nipole Tvpe Laboratorv Bulb: 3axter Scientific Products RS002-1.

ie. 2iscosable Pasteur Pipes: 3axter Sciencific Products P5215-1.
1 . 3 :
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Preparation of Standard Solutions: (These solutions sre »tshle for at
least one month if stored in amber glass under refrigeracion;.
J

Stock Solutions: (Equivalent for esach coapound).

Accurately weigh about 50 ag of the appropriate analytical standard
of known purity and transfer to a 100-oL volumetrie flask. This say
be asccomplished by attaching a nipple-type laboratery bulb to a

‘disposable Pasteur pipet and draving up 5 to 10 drops of standard.

Veigh the pipet and standard using an analycicsl balance, transfer §
drops of standazd to tha flask and Teveigh. Diluce to the mark with
Ai6iuis, mix well and calculace the concentration in mcg/al. Tha

" three solutions prepared in this vay ars tha stock scandards which

a. Prepare a combination standard sclutien containing 100 mcg/ml of
each of the three cozpounds of interast by ealculacting the
volume of each stock standard Tequired to give this
concentration vhen diluted o 100 mL.

10,000

mL stock standard to be transferred = E;;E:EE?:ET;E‘ET"IEEEE

standard in meg/mL

After transferring the appropriate volume of sach of the stoek
standards to the 100-mlL flask; dilute to the mark with acerone
and zix well. Designate as Fércification Standard A.

5. Prepare a cocbination standard containing 10 acg/mlL of each
compound by transferring 10 oL of Fortificacion Standard A =5 a
i00-nL volumecric flask, diluting to the mark with acetone and
2ixing well. Designate as Forzification Solution B. -

Plpet 4., 2., 1- and 0.5- =L aliquots of Fortificacion 5tandard A
{100 mcg of each compound/ml) into separate 100-gk volumecric ]
{lasks, dilute to the respective zarks with acetone and aix well.
“hese solutions contain 4-, 2., 1 and 0.5 mcg/mL of each compound
and will be used as GC standards to show linearity of response. The
+ 3cg/ml standard will be the vorking external standard againss
which all apparent residues in sazples will be calculated.

—etector: Flame photomes=rie detector [phosphorus mode).

.

1.
should be prepared at menthly. intervals.
2, Srtandard Forrificstion Solutions
sy Toi L laiCBEION selutions
3. ¢Cas Chromatographic Scandards
Gas Chromatosraphie Condicions
1. Iﬁs:rumen:: .Tr;cot Model 549
2.
],

dlumn: 72 ez x 2 am 1.d. 3lass, racked with i1y I355-X on 850/1C
esn 3Supeicopore,
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Instrument Conditlons*: Inicial: 125°¢ Final: 170°cC
Hold Tine: 0 aip, Hold Time: 10 min.
Temp. Ramp: 4°C/ainute
Inlet Temperature 250°¢ '
Detector Temperaturs 230°¢
Helium Flow Rate 25 wl/min,
..Hydrogcn Flov Rate 130 al/ain.
ALlr Flow Rate 125 al/min. .

5. Recording Integraror: 0.5 c2/min chare spead.

6. Sensiciviey: Electromezer sensitiviry zg: 4o that a 5-ng infection
of the vorking standards (Section D.3) gives a paak height of
approximately 40-60% FSD (full scale deflection) for CL 92,100 and
CL 94,320, a sozevhat szaller Tesponse will be obtained for
CL 94,301 . . :

7. Retention Times gaggrexinatez;
cL 92,100:. ‘ 2.2 ain.
€L 94,301: 10.6 min. ’

CL 94,320: 12.3 min,
F. Sample Preparacion

1. Frozen sofil samples should be allowed o thaw for several hours
before processing. (Do not allow soil samples co femain at room
temperature for any greac length of tige).

2. fhaued 30il should be mixed thoroughly, Femoving large stones and
vegecation, to obrain a homogeneous sample, A sfave should be ysed
o help aix large (greacer than 2 Pounds) samples,

3. After mixing, sarples are Teturned to' the freezer if analysis is net
pefforned.immedin:ely.

4. Prior co analysis the mof{sture concent of all so{l should be
decermined . L . .

: .
—_— .

Seperdinz on the !
solumn, :these cond
Tespaonse and

nstrument and datac
itions zav need
Tesolution as shown

M

tion of =he 22
2 odbtain equivalenm:

A

0T used and =he cond{
t2 De adjusced ¢
in Figure M-1912.
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Detarmination of Moisture

Befors using the Aquatest IV, it should be checkad for accuracy using a
standard watar solution.

1. Inject three 50-ocl aliquots of nethanel (B & J Brand or equivalent)

.into the Aquatest unit to determina.ths watar content of the
sethanol. For-a good *oltl. of methamol, the wasii contant should
bs lc.s than 10 acg/30 mel.

2. Using ; pan balance, weigh out 1.0 g of soil ffom a walli-mixed
sample onto a piece of weighing paper.

3. Transfar the iluplc to a liquid scintillation visl and add 16.0 ol
of mathanol.

4. Cap the vial and shake vigorsusly for 1 ainuts.
3. Allov the sample to settle for n:-len:t_lﬂ aimcss.
6. Inject duplicace 50-mcL aliquots of the methanol cxtr‘c: into the

Aquatest unit. If duplicate values are not within + 10% of each
octher make twe more injections. :

7. Inject smaller aliquots {f the titration time is greater than twe
minutas. : .

8. Calculace the percent of water in:the sanple by using the following
equation. —

V water = [Average megg - Average acg, ] x 0.02 x 50
A

Chere:
Avcrage‘mcgs = Average micrograms sitrated for saxple.

Average @CE,, = Average micrograms titrated for methaﬁol blank
(same volume as sazple).

A = Microliters of sample injecced,

9. If an Aquatast IV unit is not lvailaﬁle, dry a 30-g subsample of soil

in a hood or oven to constant velght to determine the moisture concanc,

Recovery Test. . .. . o e

The validity of the procedure should s vavs be cemonstrated by recovery

tests before analysis of unknown samples is atzempted. A fortified

sampie should also be processed with each daily set of samples analyzed.

1. Weigh a 100-g subsample of control soil {nto a I2 s5z. narrTov-mouth
Sottle. ’

t

V4
L
r

..




Add by pipet & volume
to the forcification 1

Add the solutfen dr
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of standard forcification
avel to be tested.

CONFIDENTIAL

selution appropriace

opvise and aix the saaple wall before aciing the
extraction solvenc,

Continue with the excraction and cleamup steps as desertbcd_.: the

folloving sections.

Aﬂnlx:i:'ef Saill

Veigh a 100-graa subsazple of s0il inte a 32-0z2. natrov-mouth Jar.

10.
11.
12.

13.

14,
15.
16,

Shake for 60 min. on a hor{zontal shaker

- Add 400 mlL of 108 watar in acetone and cap

fiber filcer Papers, inco & filter flask.

Wash the extraction boztle and’

the extracting solvenc.

Transfer the filtra
to 500 ml with the

te to a 300-al mix

extraction solvent

with a polyseal cap.

at high speed. -

- Fllter using a Buchner funnel, with the aid of vacuum- and 2 glass.

soll mare with one 90-al aliquoc of

ing graduaced eylinder, dflute
+ and mix thoroughly.

’ .
Transfer a 250-al aliquot of the filerace into a 1,000-aL separatory

funnel.

Add 3007=L of wvater

and 20 nL of 25|'sodiun chloride solution.

Add 100 ol of mechylene chloride.

Shake vigorously fo

Place a “hatman Ne.
and add 20 grams of

Percolate the lower
funnel through the

T 45 seconds.

1 qualitative f{lzar
granular, anhydrous

Paper in a powder fumnal

» sodium sulface.

+ methylene chloridc. layer {n the sepafa:ory
sodium sulfate inrp 2 500-nL round bottom £lask.

Add an additional 100 mL of Rethylene chloride ro :Se separatory

funnel.

Shake vigorcusly Zo

- Drain the lower lay

Wash <he sodf{um sul

‘ chlorida.

r 45 seconds.
!
er thr

fate vith an addit

&

ough the sodi{ux sulfate,

snal 50 oL of zethylene

R
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17. Evaporate the combined extracts to near dryness using a roﬁlry
evaporator. :

18. Add 10 ml of scetonitrile and tvaporats to drynass.

19. Dissolve the residue in S al of acetone for quancitation by gas
chromatography. _

J. Gas Chrumntosraghic Analysis

1. Adjuse the ¢C conditions to obtain simf{lar recencion cimes and
responses to those shown in the attached figure. ’

2. For temperature programzed analysis, {nject the 1.0 meg/al
combination standard at 125°C. ‘Raise che column temperaturs at g
rate of 4°/min to 170*C wvhere an {sothermal hold of 10 ainuces i1
maintained uncil tacycling back to 125°¢. The recordering .
integrazor attenuation {s lowerad by one-half at & minutes into the
Tun to vield satisfactory peak height for the later «luting :
compounds . _ :

3. A 5-mel injection of standard ‘{3 made followed by tvo sample
injeczions, and another standard injeccion.

4. An average of the standards injected before and af:er two samples is

used to quantitace the samples bracketed by ths standards,

s
5. If a sample peak goes off-scale, dilucte an aliguse to an 4pprosriaze
volurme and reinject to obtain a peak size close to the standara.

K. Calculations

For each compound, use the sample peak height and che average neak
heighs measurezent of the external szandard obtained before and afras
the sazple injeczian ag follows: ’
 apm - R(SAMPY x (V1) « (vIY < TEN X CISTDY x OF
e R(S5TD) x .= x WINTR va) .

— M=) Page 3 ;i oL LN
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‘ thare: . ‘
R(SAMP) = Peak height (ma) for sample solutiom
p.(s‘rp) = Average paak heiji.t (am) for standard solution A
| ¥ = Weight of sazple taken fou analysis in grams on a dry basis®
V1l =~ Volume in mL of extracting solvent
V2 = Volume in mlL of extract taken for anslysis
_v:'- Volume in mlL of final solution used for GC analysis
V4 = Volune in mel of u.wphv solution injecced
C = Concentration in mcg/al of standard solution
. V3 = Volume in mcL of standard solution injected
DF = Dilution Factor

Figure M-1912.A presants typical chromatograms for the analysis of soil
by temperature-programmed gas chromstography.

*To decerzine the dry weight of s;:u uied for analysis, calculate as
-follows: ) : ‘

Dry Sample Weight (W) = Inicial Suplfa Weight (g) x 100 - % moiscure
‘ 10

M-1812, 2age 9 of 10 Pt




