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J>EtDMIUnmr OF DlUC)QILR ( tlltACe) IS son 

1. IHWl•a 

1.1 Fift1 aru aubaaapl•• of aoil are treated vit~ 
aqueou� � odiua chloride to .break down the �oil . 
atructun• . 

~.2 Tb• 1ub1aai,le� are estracted vltb 1:2 iaopropanol/ 
tolur..,... 

l.l Aliquot• of the estract1 are partitioned with 
deionized vat� r to re••• the iaopropanol. 

1.4 Ten ailliliter aliquot� of th• toluene eztract� 
are dried vith anhydrou� aodiua •ulfate. 

1.l The toluee eatract� are analysed b7 aa1 
· chro� ato1npb7 a•ina electron capture detection 

(ICD). 
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3. l•fttY 

3.1 Th• oral LJ>50 of dienochlor in ret� i � areatar 
than 1000 aa/Jta. 

3.2 Sor.al laboratory precaution� are required for 
� afe handlilla of dienochlor. 

3.3 Raaane, i �opropanol, and toluene are fl-bl• and 
� hould not b• u�ad aear heat, �park� , or open
,1..... 

3.4 All � olvent� �hould be u� ed only in well 
ventilated laboratori••· 

3.5 Protective alov•• � hould be wom during estraction 
and analy� i �• 

3.6 Di� po� al of � ample• and � tandards mu� t be done in 
compliance with on-� ite � afety policie� and 
procedures. 

4. m.!.r� tus 

4.1 Bottles, screw cep with Polyseal• liner, 8-oz, 
amber. 

4.2 Centrifuge, International Equipment Company, 
Serial •o. 71154-M. 

4.3 Di� tillation receiver, 15-111.. 

4.4 Pipet1, Pa1teur, 9", disposable. 

4.5 Platform Shaker, Eberbach Corp., Ann Arbor, HI. 
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,. l••c•nt, 

5.1 Hazan• - "Diatillad in Glu~"• Burdick and Jactaon, 
ttuakaaan, III 49442. 

5.2 Iaopropyl Alcohol - Baker laai•Analysad, J.T. Baker 
Cham.cal Co., l'bilUpabura, 
a.J. oaa,5. 

5. 3 Sodi- chloride - naaant and•· 

5.4 Sodium au!fata - anil1~?oua, &Tamalar, reagent 
arada. 

5.5 Toluene - Baker Raai-· Analysed, J.T. Baker 
Chemical Co., Pbillip1bura, H.J. 08865. 

6. Standard 

6.1 Dienochlor (l,l',2,2',3,3',4,4",5,5'-dacachloro 
bi1•2,4-cyclopentadien•l·yl) - Sandos Crop 
Protection Analytical Reference Standard. 

6.2 Dienochlor ia 1en1itive to li&ht. Standard 
aolution1 111.11t be stored in amber or foil wrapped 
1la11wara at o0 c. 

7. Procedure 

7.1 !ztraction 

7. 1. 1 Weigh 50 1 of � oil subsample into a 
tared 8-os amber glan bottle. 

To fortify for recovery determination, 
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• add appropriate volume of fortifyiDa 
aolution, e.g. 1. 0 IIL of • 10·81/at. . 

� olution to .50 a � ample (0.2 ppm) and. 

allow � olvent to evaporate. 

7. l. l .Add 30 IIL of .5% aaCl aolution and �bake 
for 1.5 ainute� on a platfoza �halter. 
Longer � baking aa7 be nece�-a~ to 
breakup the laraer cla7� • 

7.1.4 .Add .50 �IL of i � opropanol and 100 al. of 
toluene and � hake for 2·hour� on the 
platform � baker. 

7. 1 • .5 -Centrifuge � ample ·for .5 minute �• 

• 
7. 1. 6 Transfer a 20·mL aliquot of the oraanic 

extract to an 8-oz. amber ala�� bottle 
containing 100 mL deionized water and 
� hake for 1 minute. 

7.1.7 Centrifuge � ample for 5 minutes. 

7. l. 8 Transfer a iO•mL aliquot of the toluene 
extract to• Ruderna·Danish receiver and 
add about 0_. 1 1 of anhydrous sodiua 
� ulfa_te. Shake well. The extracts are 
now ready for GC anal7� is. 

8. Analy� i � 

8.1 Preparation of Standards 

• 
8. l. l Prepare a � tock solution containing 

100.0 mg dienochlor/100 mL toluene in a 
lOO·mL volumetric fla � k (10· 61/uL). 

5:::, 
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• •• 1. Z Tranafer a 1.0-IIL aliquot of the etodt 
aolution (l0°6atuL) to a 100-IIL 
vol1metric flaak and brina to the aark 
with hasane. Thia atandard ( 10·8a/uL) 
will be uaed for fortifJina check 
�� IDplea. 

1.1.3 Prepare a rans• of atandard• for CC/EC 
41Uantitation b7 dilutina aliquot� of the 
appropriate atandard• to .50 or 100 IIL . 
with toluene ea follow�: 

Concentration 
Final of Final 

Standard Aliquot Volume Solution 

10·8atuL l IIL 100 mL 1o·l01/uL 

• 
-111o·lOa/uL Z.5 lliL 50 11L .5 r. 10 - 1/uL 

1o·lOg/uL 10 IIL 50 mL Z X ll1•U1/uL 
1o·lOg/uL 5 IIL 50 �IL .10·1'·1/uL 

8.Z Gas Chromatogra2hic Conditions 

The following gas chromatographic condition� ware 
used during method development. Other condi~ions• 
aay be used provided that dienochlor i � � epar� ted 
from � ample interferences and the response i: 
linear over the range of interest. 

8.Z.1 Instruman::: Hewlatt-Pack� rd, Hodel 
5880, equipped with. 
Electron Capture Detector 
( 63Ni) and H-P model 
7671 auto� ampler• 

• 8.2.2 Colµmn: 30 m x 0.53 - (I.D.) 
fused silica with methyl 
silicon~ (SE-30) bonded 
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• 
1.2. l 

1.2.4 

1.1.5 

8.1.6 

8.1.7 

• 8.2.8 
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phase - 0.11 ua film 
thiclmaaa. (HP-1). 

OYen Teaperature: 110°c iaotbe:raal 
for 5 llinutea. 

%QJector Teaperature: 250°c 

:Detector Teaparature: ,so0 c 

Carrier Caa: helium. inlet 
pre11ure: 5 Pli ( 4 • .5 
IIL/ain) • 

Halte-up Ca1: .51 araon/aethane at 
30 IIL/ain. 

Dienochlor Retention Ti� e: 3. 4 � in. 

8.3 Ouantitation 

8.3.l Prepare a standard curve by injecting a 
fized volume of standard 1olution1 of 
ran1in& concentration• (n1/uL) and 
plotting pealt hei&ht versus 
concentration injected on.a log-log 
araph paper. (Inject 2.0~uL aliquot• of 
10-10• .5 z 10-11• 2 z 10-11 • and 

r 10- 11a/uL 1tandard1). 

• 
8.3.2 Determine the concentration of 

dianochlor in an injected aliquot of 
1uple fro� the pealt heiaht and the 
standard curve . 

8.3.3 Calculate the concentration of 
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• 

• 

diuochlor in the � ample u� in& the 
folloviq apre�� ion: 

,,. • c. 
I 

Where: ' ppa • Concentration of dienochlor I 
in tbe � ample in part• per aillion ICnalaa>-

• Concentration of dienochlor in 
the iDjected aliquot (ng/uL) - from 
� tandard curve. 

V • Voluae of final � ample estract• in � illiliters taking into account 
all dilution�• If not diluted, 
this ,rolume represent• the 10-mL 
aliquot of the toluene estract from 
7. 1. 8. 

W • Weight of � ample taken for• anal7si• in aram� • Thi• weight 
represent• the gram equivalent in 
the 10-� L aliquot of the toluene 
estract from 7.1.8. 

,. Reference• 

9.1 Work wa• done by L. J. Fo:naanski. Thia work ia 
recorded in notebook #4931, pp 52-97. 

9.2 The structure of dienochlor is presen~ed in Figure 
1. 
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Dienochlor 

Figure 1. Molecular atnzcture of Dienochlor. 
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Apt d<1e VI. Saaple Calculat1-

A. Residue Level Calculetion Fr.a Ga Clarcaatographic Results 

To determine the concentration of analyte in an injected aliquot of 
extract, the peak height in the sample chromatogram is compared to 
the standard curve obtained from a series of standards of known and 
similar concentratioil injected during the s- GC r:m. The 
corresponding concentration of analyte is interpolated from this 
standard curve. · 

The concentration of analyte residue in the saple is then determined 
using this aliquot concentration and the following expression: 

Where: 

ppm= Concentration of analyte in the sample in parts per 
million (ng of analyte/mg of substrate) 

V = Volume of final sample extract in m!croliters ta~ing
s into account all dilutions and or aliquots used. 

W = Weight of sample taken for analysis, in milligrams.
5 

C = Concentration of residue in extract (ng/~L) determined 
e from the standard curve. 

A sample calculation is shown below using a SO gm sample, 10 ml final 
volume and a final analyte concentration of 0.50 ng/µl. 

V = 10 ml, (or 10,000 µl)
5 

W = SO mg, (or 50,000 mg)
s 

C = 0.50 ng/µl
e 

10,000 ul ppm= 0 So
• X 50,000 mg 

ppm= 0.50 X 0.20 

ppm= 0.50• 
9G 




