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QATE: 13/16/87
REPLACES: Qriginal
SECTION: 6012

CANALYTE: - Dichlebenil and 2,6-0ichiorobenzamide

A3EA° OF APPLICABILITY: Hazleton Laboratories America, Inc.
) themical and 8ioMedical Division

-~

SooPE:

Twig method is applicable to. the determination of dichlobenil and
2.3-dichlorcpenzamide in soil samples.

+ PIINCIPLE:

~=e s0il is extracted witn hexane: acetone {S0:50) and amuonium chloride
s2lution followed by filtration. Water and sait are added to the solution and
<=a Mexane laver is saved. The aqueous tayer {s then extracted twice with '
<exane and cambined with <he original hexane layer. This soiution contains
=<-nlobenil. The aqueous layer is then extracted three times with ethyl
acetate. This combined solution contains 2,6-dichiorobenzamide. The
siznlgbenil solution is cxidized. Following & GPCclean up step or alumina
c~lumn clean-up step, the dichicpenil samples are concentrated by
~=zg-avagoration, iso-octane is added and the sample is concentrated once
1z3in, then transferred to a 10 miL volumetric and diluted to mark. These
s:mples are then analyzed by GC analysis with electron capture detection and
123 carbowax 20 M column. Following a GPC clean-up, or alumina column
~'2an-up, i.e., the 2,6-dichliorobenzamide samples are roto-evaporated to
-~/ness, then gquantitativelv transferred to a 10 mt volumetric flask with
asnyl acetate and diluted to mark, These samples are then analyzed by GC
i~alysis using alectron Z2ptyre detection off a 3% Qv-225 column.

TINSITIVITY:

“-a sensitivity of this methed is 0.01 mg/kg for both test comnouncs.'
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SAFETY PRECAUTIONS:

1. Avoid bresathing fumec of hexare, methylene chlori.e, cyclohexane,.
1s0-0ctane, ethyl acetate, ana petroleum ether.

2. GObserve ali.stancard laboratory safety procedures as outlined .n the
“hazleton Laborataries .merica, Inc. Safety Training Manual.

QUALITY ASSURANCE:

Analysis sets of aunroi\ﬁately 10 ield samples will include one reagent
blank, one duplicate field sample :hosen at random, and an amended.
previously-analyzed controtl.

APPARATUS :

1. S00 mL Erlenmeyer flisks with 2 24740 joint and stanoers;

2.. Shaker, ufls:-action.

3. ‘Suct10n flasks, 500 mL.

4, Suchﬁer funnels of appropriate ;1:e.

5. fiderglass ar paper f!}ters of sporcur1aie size.

8. Separatory funnel, S00 mi.

7. Funnels, powder.

3. volumetric Flasks, assor*.d 5 =<

3. dlass uuoi. solvent rinsed.

i10. wta-evaporation equipment.

11. 37C Auto-Prep, Model 1003, Araiytical 3tochemistry Laboratories, Columbia,

“a. equipped with a 600 x 25 71n column sacked with (2 g Bio Beads S-X3.
Joerate according to proper (3P,

12, 3lass chromatographic columm, 30 cm x 2 7m, equipped with 100 ml
reservotr, stopcock, and sintzreq glass. frie.

[a:
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13. 4C equipment and conditions.

1.

Chromatagraphic Conditions for Oichlobentl

[nstruments: Hewlett-Packard Model 5710

Cotumn: 6 ft x 4 mm 1.d. packed with 10% Carbowax 20M on 100/12Q0 mesh
Chromosarb wWHP : )

Detector: N183, slectron capture
Carrier gas: Arqgon:methane (95:5) at 86 mL/minute

* Temperatures:

Column: 200°C
Injector: 200°C
- Qetector: 250°C
Chart speed: 2 mm/minute
Attenuation: vartes
Injection volume: § ul

Chromatégranhic Conditions for 2.6-Dichlorobenzamtde

Instrument:: Hewlett-Packard Model 5710
Column: 3 ft x 2 mm 1.d. packed with 3% 0V-225 on 80/100 mesh
Chromasoro WHP
Detector: N163, electron capture :
Carrler gas: Argon:methane (95:5) at 3 mL/minute
Temperatures:
© Column: 200°C

Injectar: 250°C

Detector: 350°C
chart speed: 0.25 in./mingte
Attenuation: varies ’
Injectton volume: 4 ul

6C condttions may be modified as necessary to aobtain satisfactcry

. separatton ind peak shape.

REAGENTS:

Ammonium Chlaride solution 0.20%.

. (wWeligh out 4.0g of NH4Cl and place tn a 2 L Vol. flask and dilute to

mark with M1111-Q water. An equivalent recipe ratio can be used to make a
smaller or greater volume of this reaqent “

Hexane, PR jrade, glass disttiled.

1
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Petroleum either, PR grade, glass distilled.

.- Ethanol, U.5.P., dehydrated, 200 proaf.

Ethyl Acetate, PR grade, grass 1istilled.

. Acetane, PR grade, glass distilled.

Methyliene Chloride, PR grade, glass distilled.

Hexane/Acetone 50:50 solution. (Measure 2 L of each solvent and pour into
4 [ bottle. Mix by inverting bottle several times.)

Milli-Q P.rified deionized water.

Saturated sodium chioride (NaCl) solutian. Add granular NaCl to a flask
containing Mi11i-Q water and dissolve the NaCl. Continue additions of
NaCl until some NaCl remains undissolived. The solutfon is now saturated.
The wolume of water may vary depending upon assay needs. .

Sodium Eicarbonate solution 0.10N. (Add 9.4 g of solid NaHCO to a dne'
liter vnlumetric flask and dilute to mark with Mi11§-9 wcter.?

Saturated Potassium Permanganate in 0.IN sodium Bicarbonate. Add granular
KMnOg (Potassium Permanganate) to an appropriate volume of 0.1N NaHCO5
solution until no further additions of KMnl, will dissolve. The

solution {s now saturated, ‘

Sodium meta-dbisulfite, AR Grade.

[so-octana, PR grade, glass distilled.

Cyclohexane, PR grade, glass distillsa.

GPC Solvent 50:5Q cyclohexane: methylene cnloride. Prepare.by adding
2 liters of cyclohexane to 2 liters methylene chloride ia a 4-l1ter
sclvent bottle. Mix by inverting several times.

Bio Beads 5-X3, 200 - 400 mesh, Bio Rod Laboratories. Richmond, CA.

Acetone: Petroleum Etﬁer 2:98 solu:zor {measure 2 nk of acetone into each
98 m. of Petroleum tther) prepare fresh daily. .

Acetone: Petraleum Ether 10:30 salytien (measure 400 mu of acetone and
3,600 ml of Petroleum Ether into a & liter jottle. Mix 3y inverting
several times.) .
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50. £thanol: Petroleum Ether 15:85 solution. (Measure 600 mL of Ethanol and

3{400 mL of Petroleum Ether into a 4 L bottle. Mix by inverting several
times). :

21. Alumina (Al504, Herck-Dannstadt) Heat in 3 120°C oven for 24 hours.
Allow to codl™in a desiccator, pour into a 1 L Erlermeyer flask, add 2%

w/w of water using a pipet. Shake on a wrist actian shaker for at Ieast
4 hours. Keep top tightly closed. o

STANDAROS :

The analytical standards far the parent compound and its pr1mary metabolite
were provided by Quphar, B. V., Weesp, HolIand..

‘Parent Material

Chemical hame: ' ' 2.6-Dicnlorgbenzonitrile

Common name: - Dichlobenil
Chemical abstracts reg1stry number: 1164-45-4
Structure' :

Lot number: ' ARS82I0IN

Purity: Greater than 99.35%
Empirical formyla: ;H3C12N
Molecular weight: 2.02

Physicg! form: ‘ “hite crystals

Primary Metaboiite

Chemical name: 2,6-Dichlorobenzamide
Common name: ‘ Z,5-01chlorobenzamide
Chemical abstracts registry number: 2008-58-4

Structure: . ‘

Lot number: : ' ARSBI1C2SN

Purity: ‘ o areater than 99.0%
Empirical formuia: _ C7HgCToNG

Molecular weight: o 190,20

Physical form: White oowder

Ay
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STANDARD PRESCRIPTION:

. Weigh 0. 100 g each compound and transfer to seoarate 100 mi valumetric flask
using acetane. 0O1lute to mark and mix by inverting several times. Resylting
concentration 1000 ug/mL. .

Working standards are prepared by diluting in appropriate solvent (V1so-octane
for Dichlobenil, ethyl acetate for 2,6-0ichlarobenzamide, or acetone for
spiking solutions.) Examples of standard preparation follow:

Inttial Aliquot Final Resulting -
Concentration {ug/mL) {mL) - Volume {mi) Concentration (ug/mL)
1000 . 10 . 100 100 : S
1000 i 100 . 10.0
100 1 100 1.Q0
1.00 10 100 . 0.100
"1.00 a 100 o Q.080
1.00 S 100 ) 0.050
1.00 1 100 : - 0.030
1.00 ] ‘ 100 T 0.010
1.00 0.5 - 100 - 0.005

Additional standard levels may be prepared as required.

PROCEDURE:

1. wWeigh a 25- g sample into a S00-mL Erlenmeyer flask eau'noed with a 24/40
Joint. If sample 1s a recovery spike at this point.

2. Add 17 mL of 0.20% ammontum chlaride and 150 mL of nhexane:acetone (50:50).
Note: [f sampie Vs a fleld spike or storage stability sample, rinse
container with these solutions.

3. Stopper flask and’ shake on a wrist-action shaker for at Teast 2 hours.

4. Using suction, filter sample through a Buchner funnel, lined with a
filter, into a 500-my flask. Rinse ortginal Erlenmeyer and filter with
30 mL acetone/hexane (50:50%.° - : )

13
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Transfer extract to a 500 mL separatary funnel, add 10 =L saturateq NaCl
solution and 300 mL Mil1i-Q purified water. . '

Shake separatory funnei for about 1 minute, venting as necessary ()
relieve pressure. Allow layers to separate.

Orain Yower acuecus layer back into the 500-ml suction flask, then >ass
the arganic layer through anhydrous scdium sulfate supboorted by a zowder
funnel and glass waol into a 500-mL roundbottom flask.

Transfer aqueous layer back into the separatory funnal, repeating
extraction twice with 100 mL hexare, combining each extract, Thisg
solution contains dichlobenil.

Repeat extraction three times with 120 mL ethyl acetate and collect this
partion in a separate 500-mL roundbottom flask. Thi} salution contyins
2,6-dichlorobenzamide.

The hexane layer is evaporated to abcut 50 mL an 3 rctary film evazorator
at less than 4Q°C, :

Transfer the 50 mL hexane extract to the prEV{ousiy usea 300 mL sesaratory
funnel, add 15 mb of a saturated KM,Ja solution. Shake for ! minuze.
Salution will turn a purple color. :

Add 150 mk of Mil11-Q water ana mix. Add sol:d NapSsQdg until the

excess KM,04 has been removed. The solution will go clear.

. Oraw off the aqueous layer. Wash tre hexane layer with I - 25 mL gortions

of watar. Filter hexane layer through a powder funne! «ith glass wool
plug ana anhvdroys sodium sulfate (MasSQq) into 2 250 =L ~oundbot:iam
flask. Rinse the funnel and the NaxSJ4 with hexane intz the rouna
bottom flask,

GPC clean up. Note: GPC (14a-14d) sr aluming {15a-d) :'2an up may be
used. : : ’ .

‘a. Both the oxidized extract and ethyl acetate extric<s are evacorated

to about S mb on a rotary film evaporator at less “han 40°C.

Nota: do not allow the oxidized extract te go =2 2-vness. 3dd about
- 20 mL of 50% cyclohexane-methviene chlioride to eacn ind repeat ‘

avaporation to about 5 mL. Trainsfer to separate 1% =L volumetric

flasks using 50% cyclohexane-methylene chioride.

f
Io—
()
e



MP.OICH-MA .

PAGE 3 2F 11

QATE: 10/16/87
AEPLACES: Qriginal
SEeTiON:  odte

Five-millititer sampie extracts are cleaned up using a GPC Autopres,
Mcdel 1007, Analytical Bio-Chemistry Laboratories, [nc., Columbia,
Missouri, with the foilowing conditions: -

Column: 500 mm x 25 mm i.d. packed with 62 g Bic-Beads SX-3, Bio-ad
Laboratories, Richmand, California

Flow rate: 4.7 mL/minute

Solvent: 50% cyclohexane-methylene chloride

Dump time: 33 minutes

Collect time: 40 minutas

Rinse time: 5 minutes

"Collect eluant in 500 mi roundbottom flasks.

c.

a.

Roto evap the oxidized samples %0 approximately S mi. Note: 0o rect
allow the oxidized samples to go to dryness. Add 25 aL of iso-octane
and reduce to 5 mL with roto-evaporization. Transfer these samples
to a4 10 mtL volumetric flask and dilute to mark. .

Roto evap the 2,6-dicnlorobenzamide samples to dryness and transfe=
to a 10 mL volumetriz flask with ethyl acetate.

15. Atumina Column Clean-up

Dichlabenil

1. Evagorate the cxidized extracts to about 10 mi on a rotary film
evaporator at less than 40° C. Transfer with hexane 20 a 25 i
volumetric flask. Note: 40 not allow the extracts =3 go to
dryness, ‘ .

<. Fill the chromazagraphic columns with the deactivateq alumina ==
3 depth of 6 cm. Wash each column with 25 mi of Petraleum et=e-.

© 3. Pipette 5 mk of the hexane portion onto the column-and rinse

inside of column with S mi Petroleum Ether. Chromatagraph, ¢
necessary, under nitrogen ar air pressure, and discard the
effluent. "After sample has reached the level of the alumina
wash with 25 m. Petroleum Ether and discard the effluent. El.te
with 25 mlL of 2:98 acetone: Petroleum Ether, into 2 12§ mL
Erlenmeyer flasc with a 23740 ground. glass joint.

ty
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Add aoproximately 10 mi of Iso-cctane %0 the elute and svacorate
to approximately S mL on a ratary flash evipgrator. Transfer %o

a 10 mL volumetric flask and dilute to mark, This solution is .
ready for gas chromatographic quantitation, '

b. 2,6-dichlorobenzamide

1. Evaporate the ethyl acetate extracts to dryness on a rotary film
evaporator at less than 40°C. Transfer with 10:90 acetone:
Petroleum ether to a 25 mL volumetric flask.

2. Fill the chramatogranhic'columns with the deactivated alumina to
a depth of 6 cm. Wash each column with 25 mL of Petroleum Ether.

3. Pipette 5 mL of the extract in acetone:Petroleum Ether (10:90)
solutfon onto the column and rinse the inside of the column with
29 mL of 10:9Q acatone:Petreleum Ether. Chromatograph, if
‘necessary, under nitrogen or air sressure and discard the
effluent. Aftar the sample has reached the level of the
alumina, wash with 15 mi of 10:90 acetone:Petroleum Ether and
discard the efflyent. Elute with 30 mL of 15:8%
ethanol ;Petroleum-Ether into a 125 mb Erlenmeyer flask with

. . 24/40 ground glass joint.

4, Evaporate the elute on a rotary film evauorator to dryness and
absorb residue in 10:00 miL ethyl acetate (pipette 10:00 mL ethy)
acetate into flask and pour contents into disposable culture
tube, and cap with a teflon line cap.)} This solution is ready
for gas chromatographic quansitaticn.

16. Analyze the dichliobentl samples dy GC using the 10% Carbowax 20 M column
and electron capture detection. Analyze the 2,6-Oichlorobenzamide samoles
by GC using the 3% 0V¥-225 column and electron capture detection. Each 5O
run will include appropriate standards and samples. ’

7. Percent moisture will be assessed by weighing approximately 25 grams of

the ret soil, baking 1t to remove ail moisture then reweighing dried
sample. : S ‘
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CALCULATE:
To calcuiate mg/kg, a standard curve wdas generated using linear regression
analysis of standard response versus concentration. Sample responses were
subsequently compared to the curve and concentrations were generated.
mg/q + UxCxD
Where U - concentration determined from curve
€ s ratio of final sample volume to origtnal samsle velume
0 = dVlution factor

Ta calculate percent recovery, the fallowing formula_uas used:

percent recovery s mg/kq found x 100
’ mg/kg added

For percent moisture and percent saltds, the faollowing formula is ysed:

‘percent moisture (W + C) — (OW « €) x 10C - y
(W » C) - C . .

wWhere: WW 2 wet weight
| OW = dry weight
€ = container weight
percent salids » 100-percent moisture
To correct for percent mod.iure, the following was used:
my/kg corrected » a kXq_uncarrected

percent recavery x percent soi‘lds
100 ) 100
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APPENDIX E

Deviations from Dichlobenil .and
2.6-0ichlorobenzamide Determination Method
and Protocol for HLA Study No. 6012-181
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.Deviétions to the Method for
HLA Study No. 6012-181

_In'the cleanup step we used alumina columns instead of GPC.

2,6-dichlorobenzamide.

The chart speed recorder was at 0.5 wm/m1nute instead of 2 mm/m1nute far the

or better separation, the GC column packing for the 2,6-dichlore-benzamide
was 1.5% SP-2256/1.95% 3P-240]1 instead of 3% OV 225 on 8C/100 mesh
chromosorb WHP.

The flow rate was varied instead of u51ng one setting, (38 ta
50 mL/minute).

About 20 g of soil samples were used for moisture instead of 25 g.

To avoid homogenity problems in sampl1ng the field spiked soil sauple Jhat
was analyzed for dichlobenil and 2.6-dichiorobenzamide. the total weight was
used (100 g) for analysis instead of &5 g as in the methed.

dccassionally we ran into GC sensitivity change problems that caused us to
use twoe different standard curves to calculate samples within the set. See
raw data tables.

GC condition labels for 2,6-dichlorobenzamide on the chromatograms stated:

Column temperaturé = 195°C, the correct temperature used was 200°C

‘Datector temperature = 350°C, the correct temperature used was 300°C

Deviations to the Anaiytical Protocal
for HLA Study No. 5012-181

Or. Milten Ganyard’s address (Pr1nc19a] Field Investigater) was chanced
during the study without establishing an amendmént to the proiccs). The

address changed from 4006 Barrett Drive to 4401 Bland Road. Ra‘e:gh North
‘Carolina. -

Set No. 7 was analyzed without a duplicate sample for the
2.8-dichlorobenzamide due to sample loss during analysis.

Cn Page 6 of this réport the Sponsor name was:“ .
changed to: 7 irstead of:

Ouphar B.V. : Qupnar B.V.

Crop Protection Division
P.O.

124

o

Analytical Department

Box 4 : . €. J. Van Houtenlaan 36
ZG’s-Grave]and Ho]1and 138 ¢P Weesc. 401lanc

The method validation table on Page 45 has a late addition of 0 Gl prm
(iimit of detection), which was ~equested Sy the Client. This is a

deviation from the protocol. which stated that the lowest laval of
validation is 0.05 ppm, '

S20
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APPENDIX F

‘ Instrument and Operat.ing Conditions for
Qichlobenil and 2,6-Dichlorobenzamide in Soil
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APPENDIX G

Calculations
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Calculations

T Caiceiate -gokq of Dichlobenil or 2,6-Oichlorgbenzamide -

ng, kg = Y }(.V x 0

= Concentration (ug/mL) cbtained from the standard curve
= Volume (25 mL} _ .

Dilution factor

= Sample weight in grams

E Q-
n

A hand calculator was used to obtain the linear regression. .
.Y.'ﬂ?\'f'b . -

= Sample concentration (ug/mL)
= Slope :

= Sample response (mn)

= {-intercept

= Correlation of coefficient

AT <

Zxample: 25 g of soil sample was weighed for analysis inte 25 mL
: A 5 nl sample was taken and diluted to 10 mL

® ~sloze = m = 5.23026x10°4 "n = Y-intercept = -0.588521 ¢ :=-3
. o response = X = 145 m ' - : 7 :
{(pg/mL) = Y mmx + b S T '
= 5.23026 x 10°4 x 145 +(-) 0.588521 x 10-3
= 0.0752 pg/mL - R
nq/g (ppm) = 0.07S2 X 25 x 2 . Y x Vx D

: 25 C W
= 0.15 ppm ‘ '

"I3 Calculate Percent Rgggxé:! 4
- Percent recovery = 100 x PP® found
ppm added

~ Zxacale: The control soil (25 g) was weighed and fortified with 1 mt of 13.ug -.
stangard (0.4 ppm). . A . . : v .

if ppm fiund = 0.388 ggg v o
_Percent ~ecovery = V. x 100 « 97.2%
0.40

)

XY
)
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Calculations {Continued)

To “aleuiate Percent Moisture

Parcent Moisture = (WW + C) - (DW + C) x 100
: {WW + C) - C '

WW = Wet weight
OW = Ory weight
C » Dish weight i
Example: Dish wetght = 1 57 g, sampie wet weight = 20, 0 g
, ‘ sample dry weight = 14.85

Percent mOtsture - 21 §7 - 16.42 100 » 5.15 x 100 = 25.8%
21.57 - 1.57 . 0

Data Cgrrgg;io

rh:s equation was used for data correction of average percent recovery and
percent moisture. - :
. - mg/kg corrected = mﬂts_umnmmi_
‘.' g 100 x

Example: The ppm (mg/kg) of dichlobenil for one of the soil samples was equal :
1.5 ppm. Percent moisture for this sample was 21.0%. The average percent
ueccvery was equal to 90%.

Carrected mg/kg dichlobenil = _1-50 = 2.11 (mg/kg)
| S T I
100 100
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