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DETERMINATION OF CHLORINATED DIBENZOFURANS IN AROCLOR
PRODUCTS

INTRODUCTION

Low levels of polychlorinated dibenzofurans have been indicated in
competitive polychlorinated biphenyla (PCB's), but not in Aroclor.
Because of the reported high toxicity of polyechlorinated dibenzo-
furans, a study was undertaken to determine if these, or related,
compounds exist as impurities in ocur product,

PRINCIPLE

A direct gas chromatographic determination of these impurities is
not posaible because of lnterfering PCB components, However, 1f the
Aroclor is eluted with hexane through a column containing Florisil
adeorbant, the PCB can be removed, leaving any polar oxygenated
compounds adsorbed on the Florisil. These oxygenated materials can
then be eluted by a more polar solvent, such as diethyl ather, A -
procedure based on these principles is described below., Certain
polychlorinated naphthalenes and phenanthrenes or anthracenes are
also detected by this procedure,

REAGENTS AND APPARATUS

Hexane - Mallinckrodt Nanograde.

Diethyl Ether - Anhydrous Mallinckrodt reagent grade, Two Eolutiohs,
one 5% and the other 25% by volume, of ether in
hexane,were prepared, :

Florigil - Fisher, 60~100 mesh, heated at 130°C for 4 hours and

stored in a desiccator. .

Sodium Sulfate - Anhydrous Fisher certified A.C.S. grade, héated

: at 400°C for 1! hour and stored in a desiccator.

Liquid Chromatography Columns - 3.6 em 1.d. X 50 cm long Pyrex
with Teflon stopcocks.

Gas Chromatograph - A Hewlett-Packard 5750 with a nicka163 electron
capture detactor. The column is 1/4" X 8'
glass, packed with 4% XE-60 on 80-100 mesh H.P.
Chromosorb W, The helium flow rate is 60 ml/min,
the 90% argon, 10%Z methane purge flow 1s 120 ml/
min, and the oven temperature is 210°C.

‘

Mass Spectrometer - A Varian MAT CH 4B interfaced with a fritted
glasa separator tao a Hewlett-Packard 5750 gas
chromatograph equipped with a flame ionization
detector.
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Sample Concentrator ~ 500 ml Kunderna-Danish evaporative

concentrator with a 3-ball Snyder column
and 3 5 ml receiver (Ace Glassware),

EXPERIMENTAL

A.

Column Preparation

A small amount of glass wool is placed in the bottom of the
column, which 1s then half filled with hexane., Next, 180g

of dry Floriasil is poured into the column and allowed to
settle. Three grams of sodium sulfate is added to the top

and one liter of hexane is allowed to elute through the

column at a flow rate of about 10 ml/min., The liquid level
must not be allowed to drop below the top of thea packing., The
column can be stored until ready for use as long as the hexane
level 13 maintained above the packing.

Column Separation

An accurately weighed sample of Arxroclor, about 0,5g, is

" disaolved in 20 ml of hexane and poured onto the head of the

column, The bulk of the PCB is eluted with 2500 ml of hexane,
using a 10 ml/min flow rate. This solution 1s discarded., Next, 800
ml of 5% diethyl ether is eluted through the column and the
eluate discarded. Finally, 800 ml of 25% diethyl ether is eluted.
Two successive 400 mi portions are collected, starting as scon as
the 25% ether is added. These 400 ml portions are saved for
further characterization.

Concentration of the Samplas

Each 400 m]l sample 18 added to a Kunderna-Danish evaporator.
The apparatus is placed in a 90°C water bath and heated until
the volume has decreased to about 5 ml. The raceiver is dis-
connected and the golution is further concentrated to 1.0 ml by
passing purified nitrogen over the surface. Alternatively, the
entire concentration can be carried out by evaporation with
nitrogen passed over the liguid surface; this is time consuming
and some sanple is loat on the container wallas.

Standardization of the Electron Capture GC -

Al pk aliquot of a 1.15 ng/ul solution of 2, 3, 7, B-tetra-
chlorodibenzo-p~dioxin (TCDD) in hexane is injected into the GC.
The chromatogram is recorded and the height and retention time
of the peak 1s measured. TCDD was used as a standard hecauee of
the lack of a suitable polyechlorinated dibenzofuran standard.
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Quantitation

An appropriate aliquot (0.5-5 U&) of each concentrated sample
solution is injected into the electron capture GC. The
chromatogram is recorded and the height and retention time of
each peak ia noted. The concentration of each gpecieg in the
Aroclor, expressed as ppm TCDD, is

Conc(ppm) = L:13_ y Peak Hedght(Usk) , Volume Injected(TCDD)

sample Peak Height (TCDD) Volume Injected(Unk)
wt(g)
X Retention Tima (Unk)
Retention Time (TCDD)
Identification

Excess solvent is evaporated from the sample so that only about
10 pf remains. This entire amount is analyzed as one aliquot
by GC/MS vasing standard techniqueas. The mass spectra of each
Aroclor and likely impurities axhibit prominent molecular ion
peaka, The number of chlorine atoms per molecule can be calcu-
lated from the isotope ratio of the molecular ion. Components
identified in this manner can be related back to the chromato-
gram used for quantitation. Polychlorinated naphthalenes and
rhenanthrenes or anthracenes have also bean observed. Wa have
not verified the quantitation of this procedure for these
polynuclear aromatics,
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