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Introduction

A significant amount of research has been dedicated to measuring and minimizing the formation of environmental pollutants during the incineration of municipal waste,
specifically relating to polychlorinated dibenzo-p-dioxins (PCDDs) and polychlorinated dibenzofurans (PCDFs)'-”. However, even the most advanced municipal solid waste
(MSW) combustion systems do not provide complete combustion® and the public must rely on strict regulations in developed countries® and monitoring elsewhere to protect
them from exposure to unsafe levels. Unfortunately, controls were not always in place to minimize unwanted side-products of incineration. When the Commissioners Street
Refuse Incinerator (pictured right) was opened in Toronto, Canada in 1955, it had a capacity of 900 imperial tons of waste per day and, as was customary during this time
period, very few controls were in place to prevent the formation and release of harmful pollutants into the surrounding environment. This particular incinerator was closed in
1988 due to pressure arising from a Department of Public Health report on the high levels of PCDDs and other carcinogenic chemicals it was producing.'® In 1985, the Ontario
Ministry of the Environment (MOE) compared PCDD and PCDF levels in precipitated fly ash from 9 Ontario waste incineration sources to values obtained from a total of 41
plants in 8 other countries. The compilation of global fly ash data revealed that Ontario fly ash contained significantly lower PCDD and PCDF concentrations (ng/g) compared
to similar sources, with one notable exception — the Commissioners Street Refuse Incinerator.’” The total PCDD/PCDF level measured in the Commissioners Street sample
(reported as 20414 ng/g) was 3 times higher than the next worst sample.’ Significant advances have been made in the capabilities of analytical instrumentation since this
report was published. The objective of this work is to investigate levels of halogenated aromatic compounds in an archived sample of Commissioners Street fly ash using
modern techniques and instruments.
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Materials and Methods

Subsamples of an archived Commissioners Street fly ash sample were analyzed and the averaged values are reported. Fly ash samples were spiked with a surrogate mixture containing mass-labelled PCDDs, PCDFs, and
polychlorinated biphenyls (PCBs) (Wellington Laboratories Inc., Ontario, Canada). Each sample was treated with HCI and filtered into a separatory funnel; the acid treated ash and filter were air-dried in the fumehood. The acid
wash was extracted with dichloromethane (Caledon, Ontario, Canada) and the combined extracts were rotary evaporated (just to dryness). The dried ash and filter were Soxhlet extracted with toluene (Caledon, Ontario, Canada)
at 50°C for 16-20 hours at a rate of 3-4 cycles per hour and the resulting extracts were rotary evaporated (just to dryness). The acid wash and Soxhlet extracts were combined and then acid treated and cleaned up using a multi-
layer silica column. A PX21 carbon column was also used to isolate planar compounds. The resulting extracts were rotary evaporated to dryness, reconstituted with nonane (Caledon, Ontario, Canada) containing internal
standards, and submitted for HRGC/LRMS and HRGC/HRMS analysis. All HRGC/LRMS experiments were conducted on an Agilent 7890A (HRGC)/5975C (LRMS) in splitless mode using a 30 m DB-5 column (0.25 mm id, 0.25
um film thickness). Data were collected over a full scan range of 50-1000 amu in positive ion electron impact mode (El+) or negative chemical ionization (NCI) using methane as the reagent gas. All HRGC/HRMS experiments
were conducted on an Agilent 6890N gas chromatograph (HP6890) coupled with a Waters Autospec mass spectrometer (Ultima) using a 60 m DB-5 column (0.25 mm id, 0.25 ym film thickness). All data were collected in SIR
mode at 10,000 mass resolution using positive ion electron impact ionization (El+).

Results

In order to determine the classes of compounds present in the Commissioners Street fly ash extract, it was run full scan by HRGC/LRMS (Figure 1). Spectral analysis revealed the presence of PCDDs, PCDFs, PCBs,
polychlorinated naphthalenes (PCNs), and mixed brominated-polychlorinated compounds. Preliminary analysis hinted that high levels of phthalates were unevenly distributed through-out the Commissioner Street fly ash. It has
been reported that the presence of plastics during combustion (specifically polyvinylchloride) can act as a source of PCDDs and PCDFs.’? The high instrumental background noise that the phthalates created could also have
inflated original measurements reported in 1985 by the MOE™ since less precise instrumentation was utilized.

With the intention of further characterizing the halogenated aromatic compounds present in the Commissioners
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Figure 1. HRGC/LRMS chromatogram of Commissioners Street Fly Ash with PCDD and PCDF congener windows defined.
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