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. 7. Assay of Dacthal Formulation
Fermulation " Bateh Number DCPA HCB
Dacthal ¥-75 LSLOLUM 74.8 0.087-

SAMPLE AND ASSAY IDENTIFICATION

. "~ Prior to assay, ssmples vere assigned 3 laboratory code for identifica-
tion. Upon initiation of the analytical procedure,

the sample to be
assayed vas assigned an identifying laboratory sample

reference number.

The laboratory code, sample code and corresponding sample desgg}ption:":‘:

vere recorded on Operations and Data Collectio

n Forms. .'. ‘000w
.. '...
' ‘:. (AL L 1 3
. Gas chromatographic data vere identified by the laboratery sample fefer- setes”
»
ence number. o secece .
) ! [ E L L L 1 ]
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VALIDATION OF ASSAY PROCEDURE e - R OO
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Untreated soil vas amended Prior to extraction b

-Fate standard solutions of DCPa, SDS~1449, SDs-
soil used as amended and unamended check,
obtained and nor related to
Soil samples vere amended at
to 20.0 ppa

y the addition of sepa;

954 and HCB. Some of the
labeled 87-860, was locally

the field test conducted near Gilrogs CA. $°0ets
concentratiors vithin the range of 4703° ppm sessns
for DCPA, 0.03 ppm to 10.0 ppm for $DS-1449 and SDS-28&egnd $°':"2
0.01 ppa to 0.05 ppm for HCH. - The

» - .
Sesea
anended -gamples vere pto:essed,_r.t:;oﬁgh ..::.::
the described analytical procedure

. to evalugte the validity of &;e.zi;say ":::;
- procedure, v oee seges”
T oegeer

sese ...:.‘:

The assay procedure vas validated prior to initiation and duringygedple coonna

agsay. . :::: e’ ea”
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ASSAY PROCEDURE

Residues of DCPA, 5DS5-1449, SDS-954 and BCH vere extracted from the soil

and selectively partitiomed into an organic solvent,

The residues of
DCPA

and HCB vere separated by column chromatogravhy prior to subsequent
quantitation by electrom capture gas chromatography. The residue of

SDS-1449 was derivatized to its methyl propyl ester prior to guantita-

tion. The residue of SDS-954 vas derivatized to fts dipropyl ester priar

to quantitation. The residyes of derivatized SDS-1449 and SDS-954 vere
cleaned up -~ column chromatography prior to quantitation.

MATERTALS
Chemicals
Acetic acid, glacial, A.C.S. certified ‘::i.:
Acetone, A.C.S. ceftified _ : . 'E:
Acetonitrile, A.C.S. certified : :.

Acid/Acetone Extraction Solvent: 5% 10N 82504 and 95X acetone (vﬂii::-

-Alumina (aluminum oxide V200 acid), activated at .115°C + 5°C at least 24

hours before use, manufactured by Voelm Pharma of West Germany,
from ICN Nutritional Biochc;
' 44128.

available
icals, 26201 Miles Road, Cleveland,,.Ohio

L 1 J
[ ]
*
i .:.
Diazopropang solution, propylating reagen:y prepared (just prior, to  use)
as follovs: A 2.3 g portion of potassium hydroxide vas dissolvei.?ﬁ;.2.3
. .
m=l of deionized wvater, cooled in an ice bath and overlaid wvith 50 &4l of
* @ L ]
diethyl ether. A 1.5 g portion of the precursor (N'-nitro-N-nitEEE@-N-
Propylguanidine) vas veighed to the nearest 0.1 g and slovly addeSessp’the
cooled caustic/ether solution in 0.1-0.2 z in:rements. Each portion of
the precursor vas added only after all signs of reaction

ous addition had ceased. This procedure wvas folloved un

from the previ-

til all reagent
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had been .added and the ether phase turned yellow.
residing in the ether phase,

vas cooled ip the ice bath).

The diazopropane,

The caustic solution remaining and any
unused reagent wvas neutra.lizédldestroyed by adding excess glacial acetic

acid. EXTREME CARE WAS TAKEN IN BANDLING THE REAGENTS DURING ALL OPERA-
TIONS.  THE PRECURSOR IS A CANCER SUSPECT AGENT, EXTREMELY TOXIC AND
POTENTIALLY EXPLOSIVE. THE REACTION PRODUCTS ARE ALSO POTENTTALLY CARCI-
NOGENIC AND EXTREMELY TOXIC. A FULL COMPLEMENT OF - PERSONAL PROTECTIVE
EQUIPHENT (LAB COAT AND GLOVES, AND WORKING IN A FUNE HOOD BEHIND A

SAFETT SHIELD) VAS USED BY LAB PERSONNEL HANDLING TﬁB REAGENTS AND NO
SCRATCHED, CHIPPED OR GLASS-STOPPERED GLASSVARE VAS USED.

Diethyl ether, anhydrous, A.C.S. reagent grade

Dimethyl vtetrachloro:erephthalate (DCPA, SDS-893-0402), 99.2% pure

Eluant A, consisting of 20% methylene chloride and 80X hexane (v/¥9e" 3

Eluant B, consisting of 50% methylene chloride,

aé.sx hexane ands0.5%
acetonitrile (v/v/v)

E...:.
| 1 | « v
Ethyl acetate, A.C.S. certified Yetes'
B ......
Florisil, 60/100 mesh PR, activated at 115°C

+ 3°C for 12 hours before
use, available from FPloridin

_ Comp_any, Berkeley Springs, Vest Virginia
“25441.
fexachlorobenzene (HCB, SDS-1497-0202), 100% pure Teet d
Hexane, A.C.S. certified . | - -t

: :ooo-o f

Hydrochloric acid (HC1), concentrated, A.c.s.' reagent grade . :.
"Keeper” solution, consisting of 2 @l light nmineral oil in'-l-i;O‘ ml
petroleum ether '

Methylene chloride, a.C.s. certified

vas decanted into an Erlenmeyer flask (which .

sovese
- -

seads
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Honomethyl tetrachloroterephthalate (SDS-1449-0401), 98.7% pure

“2' high purity

-nitro-u-nitroso-N-propylguanidine (catalog number 135,319-7,
Chenjcal Co-pany)

D-Propanol, A.C.S. certified
Paraffin oil, technical grade
Petroleum ether, pesticide grade

Potassiua hydroxide (KOH), A.C.S. certified

Sep-Pak silica caxtridges. available froa Vaters Associates, ﬂiit&?d,

Massuchuserts Q1757

Sodium bicarbonate (NaHCO,), A.C.S. certified geeese
Sodium hydroxide (NaOE), A.C.S. certified 2t
Sodiua sulfate (uazsoé). anhydrous | _ Teeee’
S;1£u;ic ;;idltﬂzsoa), 10N, A.C.S. reagent grade -
Tetrachloroterephthalic acid (SDS-954-0201), 99% puze '::3.3
Toluene, ;.c.s. reagent grade - - .§.
tecece
uipment . .:..
Bottles, 2 oz., 4 oz; and 8 oz., with polyseal lined caps.';;;her

Scienctific Company, Cat. Nos. 03-326,5B,5C and 5D

Culture tubes, 16 mm x 125 om,

vith polypropylene screv _apg, Fisher
—No. 14"962*266mh,»3~; y Ty

Aldrich -
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Residues vere quantitated using a Varian M

gas chronatogfaph equipped vith a Varjan
electron capture detector,

odel 3700 or Model 6000/6500
Model 8000 autosampler, a ®3nj
and a Varian Vista 402 data systea. Quantita-

tion was also done on a Hevlett Packard Model 5880A GC equipped with a
Model 7673A automatic sampler and a 6 i electron capture detector. .

Operating parameters for the gas chromatograph vere:

Column 1: 6’ x 1/4" o.d. x 2 am i.d.

glass column filled with 32
OV-7 on 100/120 wesh Supelcoport

Column 2: 6’ x 1/4" o.d. x 2 om j.d. glass column filled with 3-5%

0V-210 on 80/100 mesh Supelcoport (available from Sypelco,

Inc.,
Bellefonta, PA 16821)

(1 1 1 ]
Column 3: 30 m DB-5 capillary column, 0.25 ma i.d., 1 w® $iln
thickness *
.E.
Temperature: Column 1: 190-200°C for DCPA ’ E"‘:°
200-215°C for derivatized 5DS-1449* and
[ 1
SDS-954 R
180°C for HCB R
a08
S _ Column 2: 180°C for DCPA =
) 140°C -for HCB
) *O98
Column 3: 250°C for DCPA BT
270°C for derivatized SDS-1449 and:
LY X ]
~ S05-954 . ’.-
230°C for HCB steeee
' .
[ 3 *E
Injection Port Temperatyre: 270-300°¢C Yetelt
3 asew
......
Detector Temperature: 00°¢c
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Carrier Gas: Column 1 & 2:

Bigh purity nitrogen or ultra high

purity 10X wmethane in argon, 30-40

ul/nin._

Column 3:

High purity helium

pl Meter equipped vith standard combination electrode

Chromatographic glass columns 200 om x 9 mm, Kontes Co., Cat. No.

K420100-23

Standard laboratory glassvare: beakers, flasks, separatory funnels, etc

Vater bath, maintained at a mzximum temperature of 37°C.

PREPARATION OF STANDARD SOLUTIONS

DCPA and HCB

A standard solution of DCPA vas pPrepared by weighing 0.1 g DCPA to..r.he

nearest 0.1 mg into a tared veighing pan.

transferred to a 100 ml volumetric flask using toluene.

The DCPA vas quantitaﬁﬂkly

The contbm of

the volumetric flask vere diluted to volume vith toluene to produce a

stock-solution of 1000 ug DCPA per ml.

diluted vith toluene to result in a "wvorking
or 0.05 ug/ml for the quantitation of DCPA.

and "wvorking standard®

all compounds. .vere used to amend check samples for recoveries.

SDS-1449 and SDS-954

All pipets and volumetrics used

vater and acetone and drying prior to use.

This stock solution vas serially

standard® of 0.03 ug per ml
Separate 1000 ug/mlnotgck

solutions of HCB (0.01 ug/ml to 0.03 ug/ml) ,vere
prepared in a similar manner as described for DCPA.

Serial dilutans of

.
...O..
L]

»

[ ] (1 ]
e & .
sase
*boP

L]
to prepare or transfer SDS-IMQ‘ or
SDS-954 standards wvere acid wvashed by rinsing vith 1N H.S0

4 deionized
Individual stock solutions
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vere prepared to contain 1000 ug/ml- SPS-
the manner described above.
vas quantitatively transferr

1449 and SDS-954 in acetone in
A 10 al aliquet of both 1000 vg/ml solutions
ed to an acid vashed 100 =l volumetrie flasi
and brought to volume vith acetone to form a 100 ug/ml combined standard.
Serial dilutions of the 100 ug/ml combined -standard vere done in acetone
to prepare 10.0 and 1.0 ug/ml combined sténdard
trated HCl vas added to each solution.
- amend samples for recoveries,

8. One drop of concen-
These solutions vere -used to

A 1.0 @l aliquot of the 310 ug/ml SbS-
transferred to an acid vashed 4 oz.
evaporated

1449/954 combined standard wvas
disposable bottle. The s5o0lvent wvas
to dryness in a water bath vith a dry nitrogen stream. The

standard vas derivatized as described below. The propylated SDS-1449/-
Sbs-956 vas then dissolved in 100 ml of toluene.

A'0.0l ug/ml or 0.03 pg/ml diiution vasg

prepared in toluene and used as a
standard for G.C.

quantitation of the DCPA soil metabolites.

PREPARATION OF FIELD SAMPLES

The field soil sample was removed from the freezer and alloved
sufficiently thav until the sample could be thoroughly
produce a composite field sample.

treated in duplicate (as sample size p
are . based .upon "ag received”

to
mixed by hand to
From this point each sample wvas
erﬁitted). Residue determinations

sample wveights.
portions of each sample vere removed - and

determined. Pinal analytical

In addition, appropriate

the soil moisture content
results are teported on a dry veight basis.

EXTRACTION OF RESIDUES

A/ 20 g portion of soil vas transferred to an 8 oz.
Polyseal cap. A 100 m] portion of
added, and the bottle sealed.
shaker for 2 hours.

bottle equipped with a
the acid/acetone extraction solvent vas
The sample vas shaken on a

After the solids settled
portion of the filtrate equivalent to approxi

reciprocating
+ 2 measured and recorded
mately 6 g of the subsample
A 5 ml portion of
the filtrate. The

vas transferred to an appropriately sized beaker.
"Keeper"” solution and 20 ml of water vere added to
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~evaporated free of acetone by placing the beaker in the
vater bath vith a stream of dry nitrogen impinging on the solvent surface
or by allowving the filtrate %0 stang overnight in an operating fume hood.

' filtrate .vas

SELECTIVE PARTITIONING

DCPA and HCB

After the acetone had evaporated,
added to the bteaker.
to 10 vith the aid of
aqueous solution at
ately sized separato

a 30 ml portion of 0.8M N35003 vas
The pH of the contents of the beaker vag adjusted
a pH meter using either IN NaoR or 10N 32504.‘ The
pH 10 vas quantitatively transferred to an
ry funnel using 50 m) petroleus ether.
tory funnel wvas vigorously shaken manually for tvo minutes, the phases
vere alloved to separate, and the lover aqueous phase wvas drained into
the beaker. ’ The ether phase vas poured from the top of the Sepatatory
funnel into an acetone ringed 4 oz. bottle. Care vas taken so that no
vater vas transferred vith the ether. The aqueocus phase vas quantita-
' tively transferred to the Separatory funnel using an additional 50 ml

portion of petroleum aether. The Partitioning vas repeated once again as
previously described. The petroleum ether extracts

ml of "Keeper" solution vag added.
ter bath to approximately 2 nm}.

dryness with caution to prevent
Stream of clean, dry nitrogen only.
Eihant'A and transferred to a cult
BEluant A and air dried. The cul-

appropri-.
The separa-

vere combined and 0.4
The ether vas concentrated in the va-

The remaining solvent vas evaporated to
loss of DCPA and HCB using a gentle
The residue vas dissolved in 6'nl of
ure tube vhich had been rinsed vith
ure tube vas sealed using a polypropy-
eled with the laboratory sample refer-

chto-atography,

- SDS-1449, SDS-954&

After the parent Partitioning,
SDS-1449 and SDS-954 vas adjuste
of 10N stoa. The resulting s
' the separatory funnel using ap

the pH of the aquecus phase containing
d to less than 1 by thg_addition of 40 ml
olution vas quantitatively transferred to
proximately 10 ml vater and 50 ml of a 1:1

— o T Moy drsaer=s
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mixture-of pégroleum ether/ethyl ether (v/v).

The separatory funnel vas
vigorously shaken manually for tyo minutes,

the phases vere alloved to
ained into the beaker. The'
f the separatory funnel into
cid vater ‘pH <2), deionized

Separate, and thg lover aqueous phase vas dr
diethyl ether phase vas poured from the top o
a 4 oz. bottle vhich had been rinsed vith a
vater, acetone and alloved tgo dry befo:
vater vas transferred with the diethyl ether.
repeated. Both ether extracts vere combined
as previously described.

The partitioning wvas
+ concentrated and evaporated

The residue containing SDS-1449 and SDS-954 vas
reserved for derivatization using the procedure described below.

DERTVATIZATION OF SDS-1449 AND SDS-954

Diazopropane Solutian

The SDS-1449 and SDS-9%54 were converted t

derivatives, respectively by the addition of 10 ul of 1:3 concentrated
HCl:n-propanol (v/v) and 3 ml of the diazopropane solution to the dried
residue remaining in the flask after evaporation. EXTREME CARE VAS TAKEN
IN HANDLING THE REAGENTS DURING ALL OPERATIONS. THE PRECURSOR IS A CAN-

CER SUSPECT AGENT, EXTREHELY‘TOXIC AND POTENTIALLY EXPLOSIVE. THE REAC-
TION PRODUCTS ARE ALSO POTENTIALLY CARCINOGENIC AND EXTREMELY TOXIC. &
FULL COMPLEMENT OF PERSONAL PROTECTIVE E

QUIPMENT (LAB COAT AND GLOVES,
AND VORKING IN A FUME HOOD BEHIND A SAFETY SHIELD) VAS USED BY LAB PER-
SONNEL_HANDLING THE REAGENTS AND No SCRATCHED, CHIPPED OR GLASS-STOPPERED
GLASSVARE VAS USED.

The reaction mixture wvas allowved to set in an
operating fume hoo§ at ambient temperature for 30 minutes,

o the propyl and dipropyl ester

after vhich
caution to prevent loss using a
To insure complete derivatization, an

diazopropane solution vas added and the mixture
10 minutes.

gentle stream of dry nitrogen.
additional 1 @l of the
vas alloved to set for
gentle stream of clean, dry nitrogen.
of methylene chloride and
previously rinsed with

The solvent wvas evaporated using a
The residue vas dissolved in 6 ml

transferred to a culture tube whieh vas
acetone and air dried.
sealed vwith a polypropylene screwv ca;i,
laboratory sample

cleanup by column

The culture tube vas

appropriatelx labeled with the
reference number and reserved for separation

chronatography Prior to quantitation by gas

and

e use. Care vas laken so that no
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SAMPLE CLEANUP OF SDS-1449 AND SDS-954

A glass chromatographic column, 200 mm x S om,
top with 0.5 co bed of glass
anhydrous sodium sulfate.
chloride.

vas packed from bottom to
vool, 3 g of the activated alumina and 1 em
The column was vashed with 10 aml methylene
The sample (2 gram equivalent) in nethylene chloride wvas
quantitatively transferred to the column. Immediately upon the addition
of the sample to the column, a 2 oz. bottle (icetone rinsed) vas placed
under the column to collect the eluant. After the sample had moved into

the coluan bed, the derivatized SDS—1_469JSDS-95!. vas eluted froa the
column vith 40 ml methylene chloride.

ADDITIONAL COLUMN CLEANUP FOR PROPYLATED SDS-1449/954

A 0.4 ml portion of "Keeper” solution vas added to each bottle. The

bottle vas placed in the vater bath and the solvent vas concentrated to

approximately 0.5 ml using a gentle streanm of dry nitrogen directed on

the surface of the solvent to aid evaporation. The bottle wvas removed

from the water bath and the contents vere evaporated to dryness using a
stream of dry nitrogen. The residue vas dissolved in 2 ml of petroleum
ether. A SEP-PAK® cartridge wvas attached to a 10 ml syringe with Luer

end fitting. The ether was pumped through the SEP-PAK® cartridge and

discarded. The cartridge wvas then flushed tve times with 10 ml cf

petroleum ether. A 10 ml portion of 5X ethyl acetate in petroleum ether
(v/v) vas then used to elute the sample from the ¢

artridge into an
. appropriate sized bottle. :

SAMPLE CLEANUP AND SEPARATION OF DCPA AND ECB

-

Column Preparation o

A glass chromatographic column, 200 mm x 9 mm,

vith 0.5 cm bed of glass vool, 2 g of Florisil
sodium sulfate.

vas packed bottom to top

and 0.2 em of anhydrous
The column vas packed using Florisil directly from the
oven and vibrated to settle and compact the Plori,sil; The colymn was
vashed vith 10 ml hexane. After the hexane entered the sodium sulfate
_,laf'.__y_f“,:,',.\a 2 0z. bq_.trt_:l.'lr_g_‘va,s_ placed unde_;;uglye.,co}umn...m )

i
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Elution of HCB and DCPa

-

A 2 g equivalent portion of the sample extract,

dissolved in Eluant A,
vas transferred

*0 a separately prepared column. After the sample
extract migrated into the sodium sulfate layer, HCB vas eluted from the
‘eolumn wvith 23 ml of Eluant a. A total of 25 =@l of Eluant A wvas

collected in the 2 oz. bottle. A separate 2 oz. bottle wvas placed under
the columm. The DCPA vas eluted from the column vith 3C ml Eluant B.

PREPARATION FOR QUANTITATION

A 0.4 al portion of "Reeper” solution was added to each respective elu-
ant. The bottle vas placed in the vater bath and the

trated to approximately 0.5 gl using a gentle stream of dry nitrogen di-
rected on the suriace of the solvent to aid evaporation. The botrtle wasg
removed from the water bath and the contents vere evaporated to dryness
using a stream of dty nitrogen. The residue vas dissolved in an

appropriate volume of toluene for qQuantitation of DCPA, propyl SDS-1449,
dipropyl SDS-954, and ECB by gas chromatography.

solvent vas concen-

QUANTITATION

Sample Assay by Autosampler Injection

-

-

‘Residues of DCPa, Ppropyl SDS-14A9, dip:ﬁpyl SDS-954, and HCB vere

determined by electron capture gag chromatography (63Ni) using equipment
vhich alloved automated injection and automatic data reductinnm.

al) vere sealed in sepa-

This included all sar-
and other standards in the concentration
ate linearity.
ard.

Portions of the‘éanple extract (approximately 1

rate vials designed for use vith the autosampier.
pies, the "vorking standard, "
range of Iinterest to delbnstr

\ The detection limit wvas
established by the lovest stand

B e 2= J
- . ” 5 g S e e g imi® X i R 7T T T R e
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The instrument wvas calibrated vith the "vorxing standard” (0.C3 ug/ml or

0.05 ug/ml DCPA, 0.03 ug/ml or 6.01 ug/ml propylated SDS-1449/9534 0.03
ug/ml or 0.0l ug/ml HCB). The sample veight, sample volume, concentraticn

of the "working standard” and retention time of the compound of interest

vere entered into the system. Using these parameters, the instrument

-reduced the data to ppm values (ug of DCPA, Sr= 1449, SDS-95¢ or HCB per
gram of sample) by external standard calibtation.

Calibration Factor =

Standard Concentration (ug/ml)
Standard Area (or Peak Height)
Assay Veight = Sample Veight x Aliguot x Dilution to Cleanup .
traction Volume
ppm residue =~ Calibration Factor x Vol. for G.C. x Sample Area (or Peak Height)
Assay Veaight






