Vi et ol Jdetected no chlorinated dibenzofurans in an
Aroctur 1260 preparation at a dewection timit of 1 p.p.m.
Frymination and examination of the identical Aroclor |260
in study confirm theie findings based on the stated limit,
but teveul 11 presence of LI chorinated dibenrolurans in the
preparution, having a total concentration of 0.8 ug g~ PCB
{Tuble |1. The same workers also found diethy! ether extraces
of the Clophen ASD and henoclor D6 (o be much more toxie
10 chick embryos than diethyl cther extracts of Aroclor 1260.
Qur study confirms those findings on the basis of chlorinated
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Fig. 2 o, Gas_chromatogram of a fraction of Aroclor 1254
containing & mixtuse of chlorinated biphenyls, dibenzofurans,
aod naplithatenes. Identities of peaks are given in the [ext.
b, Mass spectrum of peak 2. a teirachlorodibenzoluran,

Jibenzofuran conteni: the identical Clophen and Phenoclor
-ontain {1 and 17 vimes more [otal chlorinaied dibenzofurans,

Mrespectively, than the Aroclor 1260,
A gas chromatogram showing components derived from the
Aroclor (254 obtained im 1969 is represented in Fig. 2. The
:omponenls were eluied in the second 400 mi Florisil fraction
ind recovered from the slumina cotumn in 20%, melhylene
‘hloride~hexane. Each of the numbered peaks was trapped
s described here, and identified by mass spectrometric
inalysis, A nominal mass plot of the high resolution mass
.pectrum of -peak 2 is shown in Fig. 2. The plot includes all
he ions with elemental compaositions ranging 10 the maximum
‘mpirical formula C,,H 0*C)*C1,13C,, The molecular ioh
. #-tuster at nominal m/e 304-310 fragmenis by successive losses
- 188 Cl to yield the ions a1 mje 269-275 and CO to the jons at
~Slnje 24t -245. A minor loss of Cl from the peaks at mie 269275
S50 occurs 1o yield the fons a1 mie 234-238, followed by CO

« Ml -limination to mfe 206-210,

The group of peaks at mfe 152-154 are the doubly churged
molecular ions. An identical specirum was oblained from an
authentic swandard of 2.3,7B.tetrachiorodibenzofuran. This
latter compound has a retention time identical 1o that of peuk
4. Peak 2 i, therefore, a positional isomer, The accurare mass
mcasurements for the characieristic ions are within ¥ ppm.
of the calculated exact masses, Peaksidentified on this chromaito.
gram and their reteniion simes relative to dicldrin are as follows -
a mixture of tetra- and pentachlorobiphenyl (1.02); tetrachioro.
dibenzofuran {1.30): pentachlorobiphenyt (1.46): 1etrachloradi-
benzofuran (1.57); hexachloronaphthaicne (1.75). pemia-
chlorobiphenyl (1.86); hexachloronaphlhalene (2001 and
heprachloronaphihalene (3.46). An aliguot of combined
fractions derived from the same Aroclor 1254 was treated wish
diazomethane o assess whether any chlorinated ortho-hydrovy-
biphenyls (pre.furans) were present. Gas chromaiographic
analysis of the sample before and afler treaimeni resulled in
identical chromatograms,

As large quantitics of PCBs have entered the global environ-
ment'“® it may be assumed that the contaminant dibenzofurans
also have been released in proportional amoums. Their per-
sistence, effects, and signilicance remain 10 be determined.

We thank J. A. Burke, M. L. Porter and J, G. Vos for
discussions; A, S. Kende for standards of chlorinated di-
benzofurans: and F. C. Walls for assistance with the mass
specteometry. This work was supported by the Canadian
Wildlife Service, National Seience Foundatiun, and NASA.
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vos ef al® detecied no chlorinaled dibenzofurans in an
Arocior 1260 preparstion at a detection limit of | p.pm.
I raclionutipn and examination of the identical Aroclur 1260
in our study confirm their findings based on the stated .limit.
burgmacul the presence of t1 chlorinated dibenrofurans in the
pry tion. having a total concentration of 0.8 ug g*' PCB
{Table 1) The same workers aiso found diethyl elher extraces
of the Clophen AbD und Phenoclor DP§ 10 be mlch moretoxic
to chick embryos than diethyd ether extracts of Aroclor 1260,
Our study confirms those findings on the basis of chlorinated
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Vig. 2 a, Gas chroniaiog/am of a faction of Aroclor 1254
containing & misture of chlorinated biphenyls, dibenzofurans,
and naphthalenes. tdentities of peaks are given /n the teat.
Mass spectrum of peak 2, a tetrachlorodibenzofluran.

]

dibenzofuran conient: the identical Clophen and -Phenoclor
contain 11 and 17 times more 101al chlorinated dibenzofurans,
respectively, than the Aroclor 1260,

A gas chromatogram showing components derived from the
Aroclor 1254 obtained in I969 is represemed in Fig. 2. The
components were eluted in the second 400 m! Florisil fraction
#nd recovered from the slumina cofumn in 20%{ methylene
chloride-hexane. Each of the numbered peaks was (rapped
as describcd here, and identified by mass spectromeiric
anulysis. A nominat mass plos of the high resotution mass
specirum of peak 2 is shown in Fig. 2. The plot inciudes all

cropirical fcrmuia €, H,0%C1,"C1,**C,. The molecular ion
cluster 83 nominat me 304-310 fragments by successive losses
of C} 10 yield the ions at mfe 269-275 and CO 10 the ions al
mie 241-243. A minor joss.of Cl from the peaks at mfe 269-275
also occurs 1o yield the ions a1 mfe 234-238, foilowed by CO
climination to mje 206-210. .

BN the lons with elemental compositions ranging 1o the maximum .

The proup of peaks at m'e 152-154 wre the doubly charged
mulecular ions, An idemical specitum was ohiained from an
authentuic stantlard of 2,37 A-teteachineodibensofuran. This
lasier compound hus & reicmion tine identicat to that of peuk

4. Peak 2 is, therefore, u positional isomer. The accuraie mass

measurements for Lhe characieristic ions are within 2 p p.m.
of the calculated exuct masses. Peaks identified onthis chramaio-
gram and their retention times relative (o dicldrin are as lollows:
a mixture of teita- and pentachlorobiphenyd (1.02); tetrachloro-
dibenzofuran {1.30}; pemaehiorobiphenyl (1.46}: retrachloradi.
benzofuran (1.57); hexachloronaphihalene (1.75); penta-
chlorobipheayl (L86): hexachloronaphihalene {2009: and
heptachloronanhthalene (3.46). An aliquot of combined
fr 1ictions derived from the same Aroclor 1254 was treated with
diazomethane 10 assess whether any chlorinated ortho-hydroxy-
biphenyls {pre-furans) were present. Gas chromaiographic
analysis of the sample before and after treatment resulied in
identical chromarograms.

As larpe quantitics of PCBs have entered the global environ.
ment!™3% it may beassumed that the contaminani dibenzofurans
ulso have been released in proporiional amounts. Their per-
sistenee, effects, and significance remain 10 be determined.

We thank J. A. Burke, M. L. Porier and J. G. Vos for
discussions; A. S. Kende for siandards of chlorinaicd di-
benzofurans; and F, C. Walls for assistance with the mass
spectrometry. This work was supporicg by the Canadian
Wildlife Service, National Science Foundation, and NASA.
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