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could be obtained by means of a gas-tight syringe. The
calculated quantity of a dilute solution of phosgene and
dichloroacetylene was injected into the flask and left to
evaporate. Mixing was assured with a magnetic stirrer.

For concentrations lower than 0-1 ppm a gas-tight
syringe was partially filled with the test air, which was
then further diluted in the syringe with air. The concentra-
tions so prepared were analysed, and a calibration curve
was constructed.

Air samples containing these low concentrations were
compared with a few samples with similar quantities of
phosgene and dichloroacetylene in solution.

Because of the risk of rapid hydrolysis of phosgene,
dry conditions are of the utmost importance. Hexane was
preferred to toluene for dilution of the concentrated
phosgene solution. Stable low concentrations of phosgene
in toluene could not be prepared, whereas in hexane low
concentrations remained constant for hours. All glass-
ware used was dried at 100°C. Syringes for liquids were
cleaned with hexane before use, and not with a polar
liquid like acetone. For phosgene and dichloroacetylene
in the gas phase, we used air dried with Anhydrone
(anhydrous magnesium perchlorate).

Results

The Figure shows that separation of phosgene and
dichloroacetylene was possible. The retention times
were respectively 1 minute 54 seconds and 3 minutes

AR (0))

PHOSGENE (O-Ol PPM)

Response

| PHOSGENE (O-O5 PPM)

33 seconds. Trichloroethylene, from which the other
two components might have originated, eluted only
after 22 minutes 8 seconds. The one unknown peak
in the Figure was of a contaminant in the air used.
No other components being present, one determin-
ation could be made every 4 minutes.

Equal small quantities in air and in liquid solvents
gave very similar recordings.

The phosgene concentrations in the test gas
remained constant for at least an hour, the dichloro-
acetylene concentrations for 6 hours.

From chromatograms obtained, it could be
concluded that 0-02 ppm could just be determined
(Figure). Sometimes, however, depending on the
momentary detector sensitivity, 0-005 ppm or lower
could be detected. The Table shows the results
from calibration. 0-1 ppm concentrations of phos-
gene (1) and dichloroacetylene (2) in air in three
repeated analyses gave the following peak heights
(cm): 5-00 (1) and 2:52 (2); 495 (1) and 2:51 (2);
and 5-00 (1) and 2-52 (2). Reproducibility was
dependent on the use of good, leak-tight gas syringes.

Discussion
With ECD concentrations of phosgene and dichloro-
acetylene in air lower than the threshold limit value
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FIGURE Gas chromatograms of traces of phosgene and dichloroacetylene in air. Sample size 0-5 ml. Electrometer

range 1, attenuator 1.
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concentrations can be determined. In our method
phosgene eluted fast, owing to the small diameter of
our column. Small column diameters give better
separations but have the disadvantage that the
phosgene and dichloroacetylene peaks are positioned
on the slope at the back of the air peak (Figure).

Because of interferences possible with ECD, we
deem it necessary to calibrate during each series
of measurements.

ECD is very sensitive to some compounds, mostly
with high boiling points, but it is likely that a peak
from a low-boiling component is caused by a halo-
genated hydrocarbon. In spite of certain disadvan-
tages, ECD is often the best choice, because there is
no other detector with the same sensitivity or speci-
ficity.

If phosgene and dichloroacetylene occur together
with another, usually higher-boiling, chlorinated
hydrocarbon, the analysis time may be increased.
Air samples, however, can be analysed continually
as long as no higher component elutes, so that when,
for example, trichloroethylene is also present,
which under our conditions has an elution time
width of 5 minutes, the number of analyses which
can be carried out per hour is only reduced from 15
to 12. High concentrations of halogenated hydro-
carbons may impair the functioning of the ECD. To
counter this, smaller samples may be applied, or a
three-way valve may be introduced at the output end
of the column so that the unwanted compounds
can be flushed into the air or into a flame ionization
detector.

The ECD did not respond linearly to the con-
centrations of phosgene and dichloroacetylene
(Table). For dichloroacetylene this is probably
because ECD systems respond linearly over only a
small range. For phosgene it is probably due to
decomposition, for instance by water, or by absorp-
tion on the solid support.

In the calibration experiments much inconvenience
was caused by traces of water. Dry materials and
conditions had to be used. During calibration there
was a chance of wall-adsorption. To investigate this,
some air samples were compared with samples
containing equal quantities of phosgene and dichloro-
acetylene in solution. Because there were no differ-
ences in the results, we conclude that in the gas phase
there is no more adsorption than in the liquid
phase.

The syringes used may be a source of error. To
obtain good results their leak-tightness has to be
checked very frequently.
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TABLE

CALIBRATION OF PHOSGENE AND
DICHLOROACETYLENE CONCENTRATIONS

Concentration Peak area* (cm?)
(ppm)
Phosgene Dichloroacetylene
0-01 0-08 0-185
0-02 0-22 0-24
0-05 0-74 0-475
0-10 1-8 0-86

The sample size was 0-5 ml
1Electrometer settings: range 1, attenuation 1

Because of the instability of the compounds, it is
best to have the gas chromatographic system in the
working area; but it is possible to transfer air samples
in a syringe to an adjacent area. It is not practicable
to store air samples for more than a very short time.
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