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t,f..Y-e,,vr· j_· I /0-/f,•~'l 
ThBy mefh~d :~fC::::uedat•or the extraction, 

derivatization, and final determination of dicofol 
metabolite residues in a California sandy loam soil. 
of detection is 0.01 ppm or 0,03 ppm, depend· on the 
component. Chemical structuresl for o,p'- and p,p' .,' ~- ol, o,p•

.and p,p'-FW152, o,p'- and p,p'1-0CBP, 3-0B-p,p'-QC~ o,p'-DCBB, 
p-CBA, and o-CBA are snown in Figure l. . . . °"~-.::::, 

·-::::- ....
'·.

2.0 P:::incia!C _.,.:;:::_·',,, .._ 
Dicofol and its metabolites are from soil with~'--~ed 

acidic methanol. ·Sample cleantip is per~ via liquid-liquid
pa:rtition using deionized water' and me~e chloride fol!owed 
by gel-permeation chromatograpbi, Ihr~1,idiilpounda (p-Cl!A, o-CBA, 
and 3-0H-p,p'-DCBP) are derivatized (~lated) and analyzed via 
GC. The remai_ning seven compound.a ar~lyzed via GC directly.

-'N"":; 
3.0 Materials 1.-\'-.._,1, 

, ~ .......... 
I•. .' 

3 .l E;gtiipmMt (where brand ~-are listed, equivalent items 
may be used) · ··-..--'--, . 
BDPE bottles and caps, -.~~e, 8-oz. 
Shaker, Eberbach \. ,-
Funnels, Buchner, u ..~~ 
Filter paper, Wha~,~Fi'A, 12,5 c:11 

Separatory funnel_..._,,~-1111 
Flasks, flat-bot_tQ?t;.___'500-<:11 
Funnels, glaso .P~>tder 
Cottun balls ·· · · 
Rotary evapor~ 
GPC Autopre~:~d'el 1001, ABC Laboratories, Colu:nbia, ~o. 

6S202 
Pipet's, ci.__.~ ·A, yarioua vol~s 
Syringe_~$_lasa luer-fock, 10 cc 
Pi pets ,')i"i&posable 9-inch Pasteur 
Cent~J:.f._~e, rzc Clinical I 
Vortex~ Thermolyn.,e 
Th<i:l]pcaleter,VWI- (-10 to z5o•c) 
Sy:c.!'ttges, Hamilton (various v\

1

olumes) 
pl! ~eter Corning, ~odel 140 

~:D..iaz:ald• Kit, Aldrich Oiazome
1 

thane Generat:,:', Catalei St.:nbe:-
·- . Zl0, 02S-O \ 

Pipets, disposa~l~: 1-, 5-, ~d 10_-ml 
Culture tubes and ~aps, 16 X '125 ...., 15-nm ~apa 

• 
'.--

Culture tubes and :aps, l3 X 100 am, lJ-mm caps 
M~ffle furnace. La.b-Heat, 3lue M 

n" .
/..; ~ ,J 
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•• '~ . 
Dual Magnetic Stirrer/Heater, VWR Dyla-Dual ~.)'-·.:
Cylinder graduated, 500-ail 0 

,-..._'C-vTippetor, 50-ml :-.._ ,) 
Tippetor, 100-ml ~·-' 
Flask, Erlenmeyer, 2000-ml ~-

Flask, Erlenmeyer, 4000 ml .:,~-1/ 
Separatory funnel, 2000-ml -~~ 
Mixing jug, glass, 5 gallon ., · 
Buffer, pH 4, VWR "This Is an e~ opy of 
Buffer, pH 7, VWR The originaf'documenr 
Balance, Mettler PM200 ·,:• · 

.Balance, Sartori':'s 1702 B £F,JG.: n('~--~ d. f JO/rr .g-7
Spatulas. measuring . Y- -L,~ a e ,_...,:,_:i;_..::::..-'--

.Cylinder, graduated, 1000-<nl ,-= 
Cylinder, graduated, 50~1 --::::-~ 
Volumetrics and caps, C.laas A, 25, .~.,-· 100 and 500-ml 
Ultrasonic Cleaner, Branson, B-220 ~:-

~-·.:::S-'·,) .3.2 Beazents 
.·- ·..::::: 

2,2,~ - Irimethy~pentane, re~ietrt. grade 
Acetone, reagent grade .---. :~: 
Ethyl Ether, 3urdick and J;i:c.ltl,on 
Methylene Chloride, Bur~!.::and Jackson 
Anhydrous Alcohol, Photc:>°tr·ft, reagent grade 
Cyclohexane, Burdick ~ackson 
!-1ethanol, reagent grade-:·---
Diazalde, Ald::-ich · . . 

3. 3 Tnorganic;s 

?ocassium Hydrox1d~, pellets 
SodiWII Sulfate:,~ranular, 12-60 mesh 

(?!ace into·a muffle furnace and ignite for 6 to 8 hours a~ 
600"CJ 

5N HCl . <·-:... 
Hydcoc:hloric acid, concentrated =~agent, is diluted 1· 1 

( ·1 lV:·t ,wfth deionized water. 

3.4.l Piazomethane 

The method used for diazomet~ane generation is de.:-ive-=. 
:'rem the Offi-::ial :wtethoCs of Ana.Lysis of the AOAC, Se::tion 
... 1.cnsc, page 779, !.4th ::d., 1984. Place 35.ml anh;-1rou.s 
3.:Jcohol, 10 :nl eth7l ether, 6 & KOH and 10 ml deionize-d n.. .: 

•• ., ' • .,. 

pg ; I : -

2 3 i 
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---------.1wn;;;.,.,...,,. ~ :-Olllid-66Cf'"om fl3sk obtaini:d from the Dia~• 
kit. P ce a magnetic stirring bar into the flask :o~e 
pro;,er mixing. In t::.e 125-ml separatory funcel f~',the 
ki:, fitted on one arm of a Claisen adapte:-, dissolT~!'-5 g 
of Diazald<D wi:h a t;:tal of 140 ol ethyl ether. -~ing a 
ther:nometer to keep :he water bath te1epera~_:;betveec 
50-00"C, slowlv adt' :.he Diazaldll :nixture to -~~-reaction 
flask (submerg~d in :he water bath) while~t~(!V generated 
diazomethane and ethy!. ether distill thro~~ -ais:illatio~ 
apparatus fitted on ~e 0th.er neck. of thtt C!a:isen adapte:-. 
To achieve a closed system, place a fl~_c.ontain::.ng ethyl 
ether at the gas outlet cf the vacu~tilling adapter. 
Store the generated diazomethane ip.',~non-grol.:ld glass 
container in a freezer. -~>' 

:::-\~ 
Note: Dia%ome:hane is ve~.. '"reacti~·e; :-ead all 

c~uticina.ry materi!d,....J,,aifOre use.
:'~

·.-:::::::::'> :: ' 
3.4.2 Washed Water, p3=2 · =- :_::::::,,.-' 

' A 5-gallo"l mixing jug__ i~::}'i~led with dP.iouized H40. A 
Corning pH probe is :alib~ted using VWR. buffer aolutio~.,. 
and is placed into t!::.e ..mi'x.ing jug. 'Acid solution (6N l!C!) 
is added w1til the pH ~~t~~reads 2.0. 

Approximately _l6C,,;y:;;;l of the pH-adjusted !1,0 ::.s plac"<i 
in:o a 2000-ml _s.~ea~.atory funnel. along 11ieh. ... .UO ml cf 
mec~ylene chloric:!~~.~- -:he mixture is shak~ and ::::.e .phases 
al.:owed to separi'\:e. · -:he lower :ne:hylene chloride layer !.s 
discarded ar.d the :::zO ~h.ase :.s plac~d :.nt:: st::ra~t? 
ccntainers • 

. ::::,;_.__. 
3 . .:... 3 soi (v/V) Meth;r:.ene C~ioride/::yclohexane 

'· 
Mi~iicc:y ZOOC :nl of "etny:ene chloride ar,,: 2000 ::,l 

of -:y.cl"ohejcane·. 

3.~.4 2,2,"4-!=:.lDethy.:.;ientane wit!': ~.Otl CV-10! 

· Add 50 µl of CV<'Jl (nea~) to :00 ml ·of 2,:,4-::-imethy:
pentane in a ;QC-ml -:-~lume:=:.c f:ask. '!?lia yielC.S a 0 .,::.! 
QV-101/2,2,4-t=imethy:?enta~e sol~:ion. The sc:~tion :.s 
Shaken and tne::i sonica :.ed r s~e 5. 0 ,. !-lote 5). 

- . -~ ·,:?--~,.. ...d··• ... 
I 

Soil is ":'.cmogen:.:ed ':l:r ?=:,-=~::sing :~::oug::. a 5tra'..!b 
;:-:!.st :nill (o= '!qui~,a:.ent) :!..-::. :~e ?resO?r:.-:~. of dr; i-:~. 

::- E ,.-. -~, .JF,V rcjtr;6 -
0 

... ' -::-:: .' ..,l=-::' ~ ~g.,; i : ..,.; - L- -., - . 

http:c~uticina.ry
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V sam u placed in an upright freezer (at -zo•c) ~);i'.- ,the 
dry e has sublimed. §);s:,' 

The sample is tnen placed in a walk-i~zer for 
storage at -zo·c. 

~'-:},4.2 txtrac; .. ion ('-._/,...,~...,
-::-:-:.··,

Weign a 50.0-g subsample into an_..J) oc. RDPE ~algene 
bottle. All fortifications are made at tl(js ti.me. ·Add Z ml 
of _6N HCl an-1 100 ml of metlwlol (5~6•• 0, Note 1). - Adjust 
tne 100 ml of metnanol_ to account fi.t.. t'iie volume of solvent 
used for fortification. Place ttia.._'-.sUi9le in a shaker box 
and shake fo~ 30 minutes on hig~d. then 30 minutes on 
lov speed. · ·?\)- h>;, . 

Vacuum filter tne samp~~ugh GF/A filter paper into 
a 1000....,,l separatory fun~~";-ltinae the sample and filter 
paper vith tvo 50-<Dl metbuQl washes and filter into the 

. f 1 ✓---~separatory unne • (r ·' 
. .,:.. -:::::::,,·' 

• 
4.3 Linni d-T1 4 quid ,,arti tio;t -, 

__ -...~: 

Add 500 ml of· me1:l(ylene chloride-ashed deionize~ water 
(pHs2) to tne sample. Partition the sample with c~ree 

'· 100~1 portion~ Ol1~ethylen~ chlorit'!e. P'asa the me-:~ylene 
chloride layer _:tnrougn a powder fu:,nel containing :.;r-ited 
sodium sulfate•·into a 500-ml flat-bottom flask. R.i;:ce the 
f•.mnel and .-,sodium sulfate with 50 ml of met!lylene c::.lo=ide. 
Evaporate ~ta, sample and bring to 15 :nl wi:h cyclchexane: 
methylen..--<:ltlDride, 50:50 (v/v) GPC sol•tent, 

4.4 Gel-Pe::isC"ion Chromatoara0hv (GPC) 

·---~ad r _5~1 aliquot of :he samp:.f! :'lt:, ':~e GPC vi::l :he 
follo,ii:,g parameters: 

Flov: 5 ~1/minute 
~~bile Phase: cyclohexane: ~e:~7le~e ~~:arid~. ;o::a 

(v/v) 
D~p Time: 25 minutes 
1'.::::11.ect :'i:nie: 29 minutes 
~ash !ime: 0 minutes 

• 

• 
::::1.:ect :he .;ample in a 2.;-:-m1 f:a:-bottom ::ask. 

E•-1apc:a:e i:.he sample . to dryness anC. ::in~ ':o exac:.:; 3 ml. 
with ~:~yl et~er . 

r. ,... -~ 
:,;,,. ..;; ,J 

- ,, ~;-::·-
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?lace a l-<111 aliquot of the S-<111 :;l ether ~ ct 
into a test tube. Take to dryness under a gentla ~ of 
ni:rogen and bring to an appropriate velum~ with 
Z,:Z,4-trimethylpentane/O.Oll OV-101; add <1~ce to 
yield ZO ng/ml. Submit an aliquot for CC analy e 6.0, 

Nate i). ~•,.·:J 
4.6 oe~ivatized Sample Analxsis ·-.l '· 

Place ·a 1-ml aliquot of the 5-ml ~ ~ther extract 
. ~-into a test tube. Add 10 µl of ~l and 0.5 ml of 
diazomethane solution. Cap the , . le, vortex, · and 
derivatize undisturbed for 30 minuter.;'~\ 

. . . ~~- . 
Add 2,Z,4-•d..:netbylpentane _i-a,,,.,,~ximatdy 1 ml) to the 

sa.:nple as a keeper. Evapora_~~;r a gentle stream of 
n.:.:rogen to remove the diazomethan• and the ethyl ether.p-.:.:::::. . 
Ncte: ~~ :: ~:k: the ;::;.;i to drynus, The methylated 

• 
. a r~- _re vg -·-_(See 6.0, !'late 4). 

::/)} 

3ring the sample,--:::.~£ an appropriate volume with 
2. :·,4-trimethylpen:anaLO.Oll OV-101 and ac!d ci-chlordane to 

' y::.eld 20 ng/mi'. Submit-;,;;; aliquot for GC a!lalysis. · • 

Nc:e! All e:thyl> ·ether :nust be =emoved before injection 
:n:o i:he- CC". 

4. 7 Ca2il6ar:~, GC Ptte:::::;Jination of. Picof2l and n~cvfol Metabolites 

·-:onc::en.1:.ra:io!:.s of -,,?'-and p,p'-dicofol, o,p'- and 
p.?' -,,lf5Z,. o, p and ? , p' -DCBP, o, p' -;JCBH and methyl 
~e~i=tives of o- and p-CBA and 3~H-p,p'-DC3P are 
d!!:er::lined ':>y ':apillary Gas :~romatc;raphy usin~ EC 
dere=ion ane1 a JB-; o=lumn (28.;m X 0.251m1, 0.2511 film· 
t::.ithess). t;C :ondi:.:.:ms for the •.:nderivati:ed and 
de:-iVatized compoi.;:id analyses are Jiven in Tables I and II, 

·r1!spec:.i·.re!.y. !he programs may b~ used :.:iterc:hangeably if 

r 

!., -; .2. Standa:-1i::a::i.on 

• 
?:-epa::e sepa:ate st::ck solu:ions cor:.~aining 25 llg Of 

c-:-:::i:po•..:.nd :.:-:. 15 :':ll of ::iethanol. Prepa=e a mixed stock 

http:Standa:-1i::a::i.on
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solution (4 mix) by combining 1 ml :the o,p~,-~ 
p,p'-DCIIP and o,p'- and p,p'-FWU:Z 1, mg/ml stock so s 
and diluting to a final volume of 25 ml with m ~ol. 
Prepare a second mixed stock solution (6 mix) by c · mg 1 
ml each of o,p'- and p,p'-dicofol, methylated o , and 
methylated 3-08-p,p'-OCIIP and 3 ml each of o BB and 
me thylated p-CBA; dilute to a final volume o,;:~~. ml wi t!i 
methanol. Low EC detector response for ,· DCBB and 
methylated p-CBA dictates the three-fol<fi)'-,'• centratiou 
increase of these· compounds over the conr~tions of the 
other compounds in the 6 mix standard sol~- . 

Isomers of FW152 and OCBP canu-~ mixed with the 
dicofol isomers ~ince the latter,W~egrade to these 
metabolites upon injection into the. 

' ,.._· .. )/
~-.;._z._

Dilute the . mixed stock •<>~ions ~ to 40 wit!, 
2;2,4-trimethylpentane to yie).4,,.._~ J.18/ml C:C mixed atoclt 
solutions. Make serial dilu~'ii"° of the C:C mixed atoclt 
solutions using 2,2,4-tr~entane containing 0.01% 
OV-101 to obtain working GC (so:l)utioua in the range of 5 to 
100 ng/ml (o,p-DCBB and ="!!!'ilitlated p-CBA are 15 to _300 
ng/ml). During each . .: Zlhal standard dilutian, add 
<1-chlordan-> (internal •-~d) at the rate of 20 ng/ml (Se<! 
6.0, Note 7). -

--~ 
Standardize tbir--.gas chromatograph wider the conditions 

stated in Tables I>oi--:11 by making 1-2 µl _injections of the 
mixed standard . !m-lutions. Determine t_he peak heights o= 
areas of' the .<•,infected standards· using an integrator o::
computer acq~t'i-on system and calculate the ratio of the 
compound respoiis.e'' to the internal standard response. Enter 
the standar~Ution data into ari appropriate electronic 
calculator o~ computer (e.g. BP-1000) with a customized 
program -. to-.- calculate a standard curve of standard 
concent~ii±on (ng/ml) ve~sus height or area ratio. The 
curve<~ may.'"be linear or quadratic, depending on the detecto= 
respciue... 

4. 7~ Detection of Sample Residues 

Inject a 1-2 µl al:.quot (equivalent to the standar:: 
·- volumes for that run) of the sample atract into the c.: 

using the same conditions as for the standards. Compare th~ 
peBlc: hei3'ht or area :-ati.:, for t~e unknown sample to the 
standard cur",e to deten1.:.::ie ng/ml of detected -:ompound io 
the final GC solution . 

• nr-
;.. j J 

......... ! ,_ .... -~i -: - u 
.. !t .., •, : c: :; 1 ,, O 1 '-I 7 
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Calculate the residue values in ppm u.sing the fol~/ 
equation: ~.,-~· 

ppm,. axbxcxd §;)/ 
e X f X g 

~ 
where: ~~ ~-~ 
a = concent:-acion in the final solution (ng/sfl'i : ;, 
b = final GC volume (ml) , <:'.S, 
c = sample volume after GPC cleanup (ml) __ 

i
d = sample volume before GPC cleanup (ml~~>-· . . 
e • aliquot taken for derivatization ore_ tion (ml) . 

.f • aliquot taken for GPC cleanup (ml>:::::-_~ 
A-~ sample weight (g) -~ .g • ·:::'. .. 

0;.. 
>,C 4.7.4 Correction of Residue Value~-;On-Col\111111 Degradation 
0.. CD 
oE .!! Should the breakdown of4.~~fo~ to DCBP or FW1S2 inu ::I 
-u ,:,m the GC be significant (re greater than the lowest uo injection standard), then s~pl<t reaiduea are corrected forIll,::, 

this breakdown. Using th~cale(,lated standard concentration 

• 
CD . al om the standard c\1%"7ef;,f dicofol . and the metabolite -cc 

produced, calculate a ~~1>etween the metabolite and itsIll al 
corresponding dicofol ':(parent (e.g. · o,p'-DCBP and•--=-o o,p'-dicofol). Gener~· standards from the upper portion

,!! CD of the curve ( 60 -'.Ilg/ml and higher) should !:le used to~-= determine thf! ratio·~-<·: l.esa conC:entrated st.andarda tend tort= give variable de~d&tion ratio values. ~e decision as to 
>.wbich standards. v1ll give reliable degradation ;:-atio values 
mis left to th~ement of the analyst. :be average ratio 

of the metabol~ to tb.e parent is multiplied by tb.e parent 
residue Vallie: .. in each sample, and the resulting residue 
value is tb.en subtracted from the metabolite residue value. 
An_exampl~'caJ.cul~tion follows: -, 
Detected r,.-aidue values: 0.115 :,pm p,p'-;JCBP and 

l.25 ppm p,p'-:iicof~l 

Avera~ metabo:ite-to-parent standard ratio= 0.075 

Corrected r~si~ue 
c value for p,,'-JCl!P = 0.:15 ppm - (l.25 X O.'.Ji5) = O.OZl pp:,, 

• 
On-:-F~ l '.:.."'!'!r. 1eg:ad.i.t ion i:s deemed unac:eptao le if -~he 

average · :net,t::;::.~e-·':c-parer.t sr:2.nt'P.rd :-at:.:: is .over 0.20. 
!f chis occ~~s. st~ps ~il! ,e tJk~n to =~du~e the breakdown, 
and the sampi~ set will )e reinjected • 

---1·-~-:1.10
..,I ! ' I 
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To minimi:e the breakdown of the dicofols to~~: 
metabolites upon injection into the GC. the glass i~:) i:i 
the inject:.::i r is treated with pbospboric acid and ~ io 
the following manner: , V-
Boil the insert (Varian 003-94943-7-00) in 4.~apbori:: 

::,cid for 1 hour. Remove the insert from the ~nd d:y i::i 
an oven at -12o•c. pg ru,t rinse: blot dry ~ N Thorouchl7 
coat the inside and· outside of the inser,t ~h the l!quid 
0V-101 using a pipe cleaner. Also. coat~~ metal pares of 
the injector that may come ill eontac~wRb t:he .ta,sple. 
Place the injector an~~ the temperatureinsert into the ·
slowly (S•C/min) to 240•c. Purge t e<:tor with helium 
(column disconnected) aad conditio~, e ineert ovemight. 
Reconnect the column and begin in~.t~o'tla (See 6.0. Note� S 
and 6). ·.~..,: 

-~ - . . 

- .., 

of - - 4 ~ ....., .," ·'BC i \ ~ ~~ .,.J :,q 3 ~ 2,"'\ ._ ,4\iJw •. ..J 
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~- 34·89·28 Table I · ooo~~ -
GC Operating Conditions for tbe Determination of o,p•-§j)~ 

and p,p'-Dicofol, o,p'- and p,p'-Fl-1.52, o,p•- ~ 

and p,p'-IICBP and o,p'-DCBB (~· 

~~ Instrument: Varian Vista 6000 Capillary Gas ~ograpb, or 
equiValent 

,',-~ 

Detector: Electron Capture ~ 

Col,_,: DB-5 28.S m X 0.25 mm, 0.2S µ f,ilm thi~, or equivalent 
. _:__N_r-

Gas Flow Ratu: Carrier: 1.7 ml/min Helium ,·-r;,.'\S 
Makeup: 28 ml/min Nitrogen~'i,:> 
Split Flow: SO ml/min -~ 

.=::,..~ 
Temperatures: Injector: 240•c \\.::5)

Detector: 300•c ,? -~ 

• 
Oven: Initial: 1oo•c '~) · 

Initial Hold: :/1.--i min; 
Ramp: 30°C/~ 
Final: 220•1:y,. 
Final Hold-:..~.9 min 

Injector split times: On • .a.t>':!~00 min 
Off~ at'-.23.00 min:::-- . 

_._.. 
:.:--- .. 

"Thk-fi an exact copy of 
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Table II 00023a, ~3'
1

GC Operating Conditions for the Determination of~ 
Methylatec:! o- and p-CIIA and 3-0H-p,p'-DC!!P. ~ 

.. ~ 
~ ~ 

Instrument: Varian 'Jista 6000 Capillary G:s~omatograpb, or 
equivalent 

Detector: Electron Capture . ~~~ 
, ' 

ColUllln: DB-5 28.5 m X 0.25 mm, 0.25 µ E~ esa, or equivalent 
=\✓-

Gas Flow Rates: Carrier: l. 7 ml/min H~l,(' , 
Makeup: 28 ml/min Nitr' 
Split Flow: 50 ml/mi~ -

(R-.
Tempe·tatUres: Injector: 240•c ~~ 

Detector: 300°C (( ;: 
Oven: Initial~.•~ 

Initial B , 3.1 min. 
Ramp: 
lat Final~ 135°C 
Ramp: ~'t:/min 
2nd ~~: 220°C 
FiJlal•'llbld: l~.50 min 
··::c,:.,:< 

Injector split times; • ~ • at 2.00 min 
__·.:Off• at 23.00 min 

·- ·. ' - .: =~-
. ~This Is an exact copy of 

'-',::.. The original document'' 

By ,,BF~,nmg~ datP. /Q/t.-f9 

• .-. ,.. 
;..; ~ :; 

:g Q I i O:i
~BC LA3Sj 3 b q 3 1.\ Z 

, ..... .,.ac , .. , •.,-• 

I 



'~·--
' \-. -. ' ' . 

• 
-15- '"This Is an exact copy of ::...~/"':_;Y 

-----.!~4-89·28 The original document'" <000?41 
6.0 (a:ticmary No,> By /?.F./(,.:nmod-11 date J(4)'iy7 .. 

There are several critical steps in this ahod of "~~e 
analyst should be aware. They are listed below: ~) 

( l) Dioofol is easily degraded to DCBP in neutral or ~kaline 
environments. Suelc ext:r1c:tion using an oc~rac;;ion 
•glyent is mandatory (ste;, 4.2.). . ~~. 

(2.) Substantial chromatographic interferences, ~cially at the 
low temperature encountered early in a c~~ograpbic run, 
can be avoided by pre-extracting th:~ified deiouized 
water noted in step 3.4.2. with methylen oride. 

'~ 
(3) Step 4.3, Liquid-Liquid Partiti011, ~acidified (pB • 2.) 

water to dilute the methanol extr~--::'\5soil (50 g) cout.ains 
substantial buffer capacity whi:#ially neutralize• the 
6N BCl added to the methanol ex solvent. Failuze to 
use water at pB • 2. resultplil, partial degradatiOll of 
dicofol to DCBP lllld subatiiltial losses of both 
chlorobenzoatea (R-coo- wfi'l~not partition into the 
methylene chloride). '·~ · 
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(4) Step 4.6 details a a'..G~t exchange from ether to 
2.,2.,4-trimethylpentane. -~ latter is added to the ether 
~ to evaporatioa---.under nitrogen gas. It acts u a 
keeper to minimi_ze·?·toeaes of methylated components, 
especially the CBA"'a.;;~.._-: The :uunp'!e JPU$t not go dry at MY 
time aft,.,. derivatliat.iqn,.:'.:·, . 

(S) Dicofol (o,p•-··ana- p,p'-iaomers) degrades to tb.e corres;end
ing DCBP i,n-;:._--uriprotected c;c injectors. At elevated 
temperaturu-..·.(>zoo•c), the conversion :.a quantitative. At 
lower tempenii.:~ea, the conversion is minimal (ex. at 
l2.0"C), b~ the dioofgls are not sufficiently volatile at 
these··t~Tlltures md do not load· ontc the GC column. Two 
?roce<!urtt:-· afford a 1olution, aa follows: ( l) Step 4. 7. S 
outlitN!s a procedure for protect::.ng injector and acid-wuhed 
injector glass inserts by coati:ig with OV-lOl. Tbe method 
is -c~e, but reproducible; an overnight bake-out at Z40"C 
is, ·or course, necesaary. Repeated dipping of the insert 
into a 5% OV-lOl in cs2c1 2 solution affords a satisfactory 
insert, but the effect is transitory (ca 40 injections) at 
best. (2) Final 1am9le dilutions are prepared in 
2.,2.,4-tr:!..methylpentane containing 0.01% OV-lOl. ':he OV-lOl 
affords additional protecticm :=om the dicofol to :-CBP 
:onvers i::n . 
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(6) Step 4. 7 .5 notes that glass inserts are boiled i:1 a.~.-· 

before coating with OV-lOl. Inserts which are boil~~
acid, b.11.t. ~ coated !!i.t.tl 0Y-101. completely inhi!> ·~e 
dicofol to DCBP couversiou (<21). However, the · yune 
uncoated inserts cause an lmlllli.. ''.......im,L.1111.a:~i:.tJi:.d.~llil:~j:a,i.ml 
gf f\1152 isomers to ODE isomers• especially at ·•~evated 
temperatures (>200"C). Boiling in acid &All ~tj,tg with 
OV-101 inhibits both process~•. ~ 

' -~('>
(7) Chlordane (ct-isomer) was · uaed as au iatemd\)l>tandard for 

this method; its choice waa ideal in tl',a~ t yielded a 
sensitive, well-shaped peak at an~i1;1terference-free 
retention time. The internal standar~•- mandatory for 
reproducible results. The combi~tof 10 separate 
components eluting aver a wide t e range (95• -
22o•c) yielded irreproducible peak -~ and heights between 
individual injections. Hoveve·r, t~r.a io between ccaponent 
areas/heights and the internal •~~d area/height ::-emained 
remarkably consistent for long-~~ of time • 
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FIGURE l (Continued) 
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