ANALYSIS OF VOLATILE ORGANIC POLLUTANTS ON
A NEW VOLATILES GC COLUMN

Angus Hibberd,

INTRODUCTION

Analysis of waterways such as rivers, lakes and
dams for the presence of volatile contaminants
discharged from industry is an ongoing issue,
which is being strictly monitored by environmental
regulating bodies around the world. As more
information comes to light as to the toxicological
properties of many of the compounds discharged
into the environment from industry so the
allowable limits are being reduced by various
government environmental protection authorities
(EPA). The lowering of limits ensures that the
quality of water supplies is maintained and the risk
to public health and the environment is reduced.
This in-turn makes the analysis of volatile organic
compounds in water more challenging for the
chromatographer. Achieving resolution
requirements and detection limits of these volatile
organic compounds is not easy.

THE BPX-VOLATILES ADVANTAGE

The volatile organic contaminants that are
commonly screened from wastewater and in lakes,
rivers and dams have a large range of chemical
properties both in terms of polarity and boiling
points. Many of these compounds are extremely
volatile making resolution of these compounds
challenging. The volatile nature of these
compounds requires that the analysis be
performed on a specifically designed volatile
column. These types of capillary columns are
usually thick-filmed and have low thermal stability.
The low thermal stability of these custom-designed
volatile columns usually results in higher bleed
levels in the later part of the chromatogram

when eluting the higher boiling volatile organic
contaminants. As a consequence detection

limits are higher than desirable. A move to more
thermally stable phases such as 5% phenyl

phases does not provide the same separation
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Components
1. Dichlorodifluoromethane 21.1,l2—DichIoropropane 41.Bromobenzene Phase: BPX-Volatiles 1pm film
2. Chloromethane 22.Dibromomethane 42.1,1,2,2-Tetrachloroethane USEPA 502.2 mix: 200 ppm in Methanol
3. Vinyl chloride 23.Bromodichloromethane 43.1,2,3-Trichloropropane Column: 40m x 0.18mm ID
4. Bromomethane 24 .cis-1,3-Dichloropropene 44.n-Propyl benzene K’;ﬁ'ﬂemp g?cctbozj}';-c
5. Chloroethane 25.Toluene 45.2-Chlorotoluene Rate 2: 15°C to 250°C
6. Trichlorofluoromethane 26.trans-1,3-Dichloropropene 46.1,3,5-Trimethylbenzene Final Temp: 250°C, 5 min
7. 1,1-Dichloroethene 27.1,1,2-Trichloroethane 47 4-Chlorotoluene [C’e‘e,do(’;y?g maszggecF'omete’
8. Dichloromethane 28.Tetrachloroethene 48.tert-Butylbenzene Cz;;:;GzzF‘OW 13pu{nig.5|
9. trans-1,2-Dichloroethene 29.1,3-Dichloropropane 49.1,2,4-Trimethylbenzene Constant Flow: on
10.1,1-Dichloroethane 30.Dibromochloromethane 50.sec-Butylbenzene Average Linear Velocity: 35 cm/sec at 40°C
11.2,2-Dichloropropane 31.1,2-Dibromoethane 51.1,3-Dichlorobenzene 'S”Jﬁf‘%‘;';‘;‘_”"de: ;g‘_‘;
12.cis-1,2-Dichloroethene 32.Chlorobenzene 52.p-lsopropyltoluene ,n‘jemon Volume: T
13.Bromochloromethane 33.Ethylbenzene 53.1,2-Dichlorobenzene Injection Temperature:  250°C
14.Chloroform 34.1,1,1,2-Tetrachloroethane 54.n-Butylbenzene Autosampler: No
15.1,1,1-Trichloroethane 35 p-Xylene 55.1,4-Dichlorobenzene Liner Type: fi:e": ID Single Taper
16.1,1-Dichloropropene 36.m-Xylene 56.1,2-Dibromo-3-chloropropane Liner Part Number: 092017
17.Carbon tetrachloride 37.0-Xylene 57.1,2,4-Trichlorobenzene Column Part Number: 054979
18.Benzene 38.Styrene 58.Hexachlorobutadiene D;'Sgg\f”‘imv Pla"_ no-: “gigg
19.1,2-Dichloroethane 39.Bromoform 59.Naphthalene Ful Scanj;;%gr'
20.Trichloroethene 40.Isopropylbenzene 60.1,2,3-Trichlorobenzene

of the various components that the volatile
columns achieve.

The new BPX-Volatiles capillary column from

SGE has been specifically designed to solve these
problems. The BPX-Volatiles column is one of the
highest temperature volatile capillary columns
available. The maximum temperature limit of
280°C provides added flexibility to the
chromatographer not previously available with
other volatile columns. The thick film and

Figure 1. Chromatogram showing analysis of commonly screened volatile organic pollutants

excellent inertness combine to give excellent
separation and peak shape of difficult-to-analyze
components. Lower signal-to-noise ratios allow
for lower detection limits at temperatures where
most volatile capillary columns are reaching their
maximum temperatures. The increased thermal
stability also allows the chromatographer to bake

out any high boiling contaminants that may
interfere with future analyses.

The excellent partitioning properties of
BPX-Volatiles can be seen in Figure 1. The early
eluting components are easily resolved while still
maintaining excellent separation on a flat baseline
for the late eluting components.

Ringwood 3134, Australia.
USA.

THE ANALYSIS

The analysis of volatile organic contaminants in
water is a challenging application. The most
difficult aspect of this application is the resolution
of the early eluting components. These extremely
volatile components are barely retained by the
capillary column phase making resolution of the
7 or 8 very early eluting components difficult to
obtain. The BPX-Volatiles easily baseline resolves
these early eluting components such as
chloromethane, dichlorodifluoromethane, vinyl
chloride and bromomethane making it ideal for
this type of analysis. The BPX-Volatiles gives
excellent resolution of the middle to late eluting
peaks in particular the baseline separation of
the difficult to separate benzene and
1,2-dichloroethane. There are only 3 coelutions
within these 60 commonly screened volatile
organic contaminants, and the peak shape of
these components is excellent. At 250°C, the
upper temperature limit for this method, the
baseline has not moved providing improved
sensitivity for low-level analyses.

SUMMARY

The BPX-Volatiles has been specifically designed
for the analysis of volatile mixtures. With a
maximum temperature limit of 280°C the
BPX-Volatiles is among the highest temperature
volatiles columns available giving the
chromatographer a great deal of flexibility when
performing analyses. The high thermal stability
of the phase results in a low bleed column ideal
for low-level analyses. The BPX-Volatiles column
is ideal for the analysis of volatile organic
contaminants. The separation of these
components is excellent on the BPX-Volatiles
column. The separation coupled with the low
detection limits make the BPX-Volatiles the first
choice for the analysis of volatile organic
contaminants.
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