DEPARTMENT OF HEALTH. EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
WASHINGTON, D.C. 20204

December 23, 1974

br. James Mieure

Monsanto Company

800 North Lindbergh

St, Louis, Missourl 63166

Dear Dr. Mieure:

In response to your recent request made to John Reoach, I am enclosing
a copy of the presentation made at the October 1974 AOAC Meeting,
entitled "Finding of Chlorinated Dibenzofurans in Aroclor PCB's of
Recent Manufacture."” Additional work to determine the levels of
chlorinated dibenzofurans in the Aroclors is now underway in our
laboratory.

You are probably aware that evidence for chlorinated dibenzofuran
contaminants has been reported for PCB's made in France and Germany,
by Vos, and in Japan, by Roach and Pomerantz, prior to our recent
findings in the 1200 Series Aroclors. You may have considered, as
we have, possible means by which the chlorinated dibenzofurans are
formed. Can you please tell us whether the parent dibenzofuran has
been looked for or found in the starting biphenyl? Are hydroxylated,
chlorinated biphenyls, conceivable precursors to the dibenzofurans,
present in the Aroclors? Are they formed in a base treatment step
(lime or alkall) after chlorination? Perhaps there are alternative
explanations for which you have some experimental support.

Your discussion of these points would be welcome and I look forward
to your response.

Sincerely,
<:/'€;7’§3chx(;
¢. F—~Jelinek, Ph.D.
. Director
Division of Chemical Technology (liFF~420)

Bureau of Foods

Enclosure
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polychlorinated biphenyl mixtures have previously been used as additives

to improve the chemical and physical resistance 6f plastics and surface
coatings ani have been used in electrical equipment and as hydrqulic and
heat transfer fluids., Polychlorinated biphenyls are now wide-

spread in our cuvironment, The presence of contaminants in commercial
chlorinated biphenyl preparations whicli are potentially more toxic than

chlorinated biphenyls is therefore of considerable concern,

We reported at last year's AOCAC meeting the presence of chlorinated
dibenzofurans in Kanechlor 400, a commercial chlorinated biphenyl

mixture of Japanese origin, This finding raised the question of

whether chlorinated dibenzofurans in Kanechlor 400 may have contrib-

Uted Lo the vbserved toxic effecio wien cive vil venbumiwniod »1lh
Kanechlor 400 was ingested by several hundred Japanese in the Yusho
incident as reported by Kuratsune, Chlorinated dibenzofurans were
reported 1y Vos and co-workers in two commercial chlorinated biphenyl
mixtures of European origin that had shown high mortality, liver necrosis

and chick edema-like lesions in chicks. Vos failed to detect chlorinated

dibenzofurans in Arcclor 1260,

In this paper, we report the finding of chlorinated dibenzofurans in
production lots of Aroclor 1254, 1242 and 1016 that were manufactured
{n 1973, No evidence was obtained for chlorinated dibenzofurans in

a production Jot of Aroclor 1221 manufactured during the same period,
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The procedure used in the current work was a considerably modified
version of that applied earlier to the analysis of Kanechlor 400,
The current procedure used three types of adsorbent columns for

sample preparation,
call for Slide 1. (Flow chart of sample preparation)

The alumina column was 50 g of WOLELM W-200 alumina which was eluted
with 400 ml of 1%

methylene chloride/hexane followed by 400 ml of 20% methylene chloride/
hexane. The 207 eluate containing the material of interest was then
concentrated to less than one ml prior to addition to an alumina micro

column,

The micro columns were disposable pipets of roughly 5 mm bore into which

a small wad of glass wool had been inscrted to retain the aluminum ;xidc.
VIOELM W-201) alumina was poured into the columns to a depth of 2.5 cm, The
micro colunns were eluted with 10 ml of 1% methylene chloride/hexane

and 6 wl of 20% methylene chloride/hexane,

prior to the Florisil column, eluates from two, 100 mg Aroclor portioans,
each being less than one ml, were combined, The Florisil

column was 8 g of 60/100 mesh PR grade Florisil which was eluted with 150
wl of hexane and 100 ml of 5% ethyl ether/hexane. The latter eluate

was concentrateé to less than 20 microliters and was never permitted to

go to dryness,
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All for Slide 1.

The concentrated eluates were analyzed by combined gas chromatography/mass

gpectrometry using a Finnigan 1015 quadrupole mass spectrometer interfaced
thru a Gohlke all-glass jet separator to a six-foot by two millimeter
bore 3% OV-101 column at 200°C with a helium carrier gas flow of

twenty milliliters per minute, Mass spectra of authentic chlorinated
dibenzolurans wefe obtained under identical operating conditions using

a mixture of mono-, di-, tri~, and tetra~ chlorodibenzofurans kindly
provided by Dr, Albert Pohland of FDA., A summary of the results for

each Aroclor sample analyzed is given in the following slides, 1In

cach case, the mass spectral data obtained for the chlorinated dibenzo-

furans included the parent ion und fragment ions derived from losses

of CO+ Cl. Taken together, these data are considered characteristic
for the chlorinated dibenzofurans. Each analyzed extract also gave evidence
of some chlorinated biphenyls indicating the column separation procedure

used did not completely separate C1-DBF from the chlorinated biphenyls.
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In each Aroclor found to contain Cl-DBF, the level of contsmination was
estimated to be in the ppm range, Studies are now under way to obtain

more meaningful quanEitative data on the level of Cl-DDF contamination.

call for Slide 2.

abng
Six, 200 ng replicates of an Aroclor 1254 sample were analyzedAwith a reagent

blank., Tetra~ and pentachlerodibenzofurans were found in all six
extracts, Hexa~- and heptachlornaphthalene were also found. None of
these compounds was found in a reagent blank equivalent in size to

& 200 mg sample,
call for Slide 3.

Toan  AOO mo rop1<naréq nt an Avncior t7aZ samnie were analvzeu. vL. w1l aud
tetrachlorodibenzofurans were detected 7n both. In addition, tetra-,

penta- and hexachloronaphthalene, a trichloroterphenyl, and three
unidentified halogenated compounds were letected, The unidentified
halogenated compounds may form a homologous series differing froom

one another only in their degree of chlo:ination, The tentative

_ molecular weights of these unidentified components were 278 (possible

4 chlorines), 312 (5 chlorines) and 346 (possible 6 chlorines).

These may have been methylchloronaphthalenes or chlorophenyl
cyclopentadienes. However, their only observed fragmentation was
a loss of one chlorine atom, The data for these unidentified

compounds was therefore too sparse to permit identification.

DSW 019044

STLCOPCB4005588



b —

s bs,

e e > N i,

i e

.

call for Slide 4.

Two, 200 mg replicateés of an Aroclor 1016 sample were analyzed. Dichloro-

dibenzofuran was found in each of the samples.

Call fgr-éiidé 5.

Initially, 2, 200 mg replicates of an Aroclor 1221 sample and a reagent blant
were gnalvzed, No Cl-DBF were detected. Sensitivitv of the instrucent

for the molecular ions of lower C1-DBF was then enhanced by limiting

the mass scan to roughly 170 to 290 a.m.u. and a third 200 mg sample

was analyred, The results were again negative for Cl-DBF., Mono-,

di~ and txichlorobiphcnylé were the only halogenated species detected in

the sample extracts. The reagent blank analyzed with this lot conteined

a8 barely detectable trace of dichlorobiphenyl, Another reagent blark

wes then prepared and was found to be free of halogenated materials.
Call for Slide 6., (flow chart of recycle experiment)

To investigate the possibility that the observed chlorinated dibenzo-

furans may be artifacts produced in the sample analytical

DSW 019045

STLCOPCB4005589



D S NCHP PRI S P VR PR S

. A s e

b

procedure, duplicate experiments with Aroclor 1254 were carried out in which
all eluates normally discarded in the procedure weré retained and
pooled, The pooled\;ample eluates were then concentrated and re-
subjected to the sample preparation procedure, The original samples
and the samples prepared from the pooled eluates were examined by
combined gas chromatography/mass spectrometry on the same day under
identical operating conditions. No chlorinated dibenzofurans were
detected in the samples resuléing from the pooled eluates that had
been resubjected to the sample preparation procedure, If we had
found a significant level of chlorinated dibenzofurans in the

pooled samples, this would have suggested that the procedure it-

self vas capable of making chlorinated dibenzofurans from one or

mnre copstitnentes af the camnla

In summary, we have shown the presence of chlorinated dibenzofurans
as trace contamiﬁants in recent production lots of Aroclor 1254, 1242,
and 1016 but not in Aroclor 1221 when samples of comparable size

were analyzed, Xo dibenzofurans were detected in reagent and
equipment blanks run with the samples., The procedure itself does

not appear to produce chlorinated dibenzofurans as an artifact of

analysis,

The suthors wish to acknowledge the technical assistance of Tom Lyon

and Linda Laderach in the preparation of these samples for analysis,
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100 M6 AROCLOR 100 Me ARrROCLOR
IN PARALLEL

PREPARATION

|

50 6 ALUMINA COLUMN

]
t

207 METHYLENE CHLORIDE IN HEXANE

I
2 ALUMINA MICRO COLUMNS

{
ZU% METHYLENE CHLORIDE IN HEXANE

COMBINE EXTRACTS FROM 230 MG AROCLOR

——

8 6 FLORISIL COLUMN

( .
l

% ETHYL ETHER IN HEXANE

6C/MS

DSW 019047

STLCOPCB4005591



e A e ot e Rt -

(o

e et A AL LD st DS b d

8%0610 MSQ

P

- Acive = Coinh ~— : - USRS P IITUPIRI ISR P PO S I S

SINT TVHLHCYN TELYNIEOHD
SNVANZOZNIT I A0YOHIVINSd ANV ~Vdld) -~ tANNo4

O Q7 ‘TZIS TIdWvs
g @ZATNY STIWS

¢//0T 3LVa NOLLONLEd

STLCOPCB4005592



£€69500Y90d0011LS

ARCCIR 1219 R DUCTION DATE 9/73

SAMPLES ANALYZED: 2
sampre size: SC Mo
FOUND: DI-, TRI-, A'D TETRACHLORODIBENZO-
FURANS
CHLCRINATED MASHTHALENES

TRICHLOROTERPHINYL
UNIDENTIFIED HALOGENATED COMPOUNDS
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