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POLYNUCLEAR AROMATIC HYDROCARBONS
US EPA METHODS 525, 8100 and 8270

Polynuclear Aromatic
Hydrocarbons are
hydrocarbons with
multiple ring structures
and are commonly referred
to as PAHSs or Polynuclear
Aromatics (PNAs).
Compounds within this
class of pollutants are
considered mutagenic,
which has led to
restrictions on their release
into the environment. PAHs
find their way into air,
water and soil in a variety
of ways, but the major
source is the incomplete
burning of fossil fuels. The
burning of coal in power
stations or petrol (gasoline)
in cars, trains and trucks
leaves a residual tar and is
the primary cause of PAHSs
in densely populated areas.
As such, there is a need to
be able to detect PAHs in
the environment.
Particular attention is paid
to the separation and
quantitation of the 16
priority compounds (Table
1) and especially the 4
critical pairs of PAHs (5
and 6; 9 and 10; 11 and 12;
14 and 15) in the USEPA
methods 525, 8100 and
8270.

SGE has a range of columns
that can achieve separation of
the various PAH critical pairs.
The 5% phenyl BPXS5 column
gives excellent separation of all
4 critical pairs with an analysis
time for the 16 components of
less than 26 minutes for
conventional length columns
and 13 minutes for fast
columns (allowing a higher
sample throughput and
therefore higher laboratory
efficiency). The commonly

monitored PAHs (5-6, 9-10, 11-
12 and 14-15) are easily
resolved on either the
conventional or fast BPX
column with excellent results. A
resolution (R) value of >1.0 is
satisfactory for quantitation
with an R-value of 1.5
representing baseline
separation. The SGE 35%
phenyl BPX35 column provides
good separation of Benzo (a)
anthracene (9) and Chrysene
(10) (Figure 4) and the other
critical pairs peaks 11-12 and
peaks 14-15. For laboratories
that already have a 100%
methyl polysiloxane equivalent
SolGel-1ms column, the
separation of the 16 PAH's and
in particular the 4 critical pairs
can be easily achieved in less
than 24 minutes. Figure 5
shows the separation of the
most commonly monitored
PAHs on a SolGel-1ms column.
Note the baseline separation of

the difficult Phenanthrene (5)
and Anthracene (6) and also
the superb low bleed profile at
325°C. This is the maximum
temperature of the USEPA
method 525. Figure 5 also
shows excellent separation of
other critical pairs; peaks 9-10,
11-12 and 14-15. The bleed
profile of each chromatogram
at 300°C or greater is excellent
and all three columns are
thermally stable to 370°C. This
allows each column to be
"baked out" without damage to
the stationary phase ensuring
any high boiling contaminants
do not interfere with the
retention times and elevated
baselines of target compounds
in future analyzes.

Figure 1. shows the GC Elution order of PAH Structures on BPX5.
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BPX5 replaces...

BPX5
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Figure 2. NORMAL BPX5 Column
Chromatogram showing Polynuclear Aromatic Hydrocarbons (PAHs) using a )
conventional 30m x 0.25mm ID BPX5 column with a 0.25 micron film. Separation of 5
Phenanthrene (5) and
Anthracene (6) with a 6
- 3 resolution facor of 2.8. —
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CONDITIONS:
Phase: BPX5, 0.25pm film Average Linear Velocity: 35cm/sec at 65°C
(PAH) Standard:  5ng/pL in dichloromethane Injection Mode: Splitless
Column: 30m x 0.25mm ID Purge On Time: 0.5min
Initial Temp: 65°C , 1min Purge On (Split) Vent Flow: ~ 60mL/min
Rate 1: 25°C/min to 140°C Injection Volume: 1uL )
Rate 2: 10°C/min to 290°C Injection Temperature: 240°C Separation of Indeno
Final Temp: 290°C, 11min Autosampler: Yes (1'2’3‘_°d) pyrene (14)
Detector Type: FID, 300°C Liner Type : 4mm ID Tapered FocusLiner and Dibenzo (a,h)‘
Carrier Gas: He, 17.5psi Liner Part Number: 092003 anthracene (15) with a
Carrier Gas Flow :  1.5mL/min Column Part Number: 054101 resolution factor of 1.2.
Constant Flow: On
Figure 3. FAST BPX5 Column
Chromatogram showing separation of Polynuclear 1. Naphthalene
Aromatic Hydrocarbons (PAHs) using a FAST BPX5 column. 2. Acenaphthylene
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CONDITIONS:
Phase: BPX5, 0.10pum film Average Linear Velocity: 40cm/sec at 70°C
(PAH) Standard:  5ng/uL Injection Mode: Splitless
Column: 10m x 0.10mm ID Purge On Time: 0.5min
Initial Temp: 70°C, 1min Purge On (Split) Vent Flow:  10mL/min
Rate 1: 30°C/min to 160°C Injection Volume: 0.5uL
Rate 2: 20°C/min to 320°C Injection Temperature: 240°C
Final Temp: 320°C, 1min Autosampler: Yes
Detector Type: FID, 320°C Liner Type : 2.3mm ID Tapered FocusLiner
Carrier Gas: He, 45.1psi Liner Part Number: 092111
Carrier Gas Flow :  0.467mL/min Column Part Number: 054099
Constant Flow: On







SolGel-1ms

o DB-1 e Ultra-1
100% dimethyl polysiloxane (equivalent) ® DB-Petro e SPB-1

o HP-1 e SPB-1 Sulfur
Figure 5 shows the separation of the most commonly e HP-1MS e Petrocol DH
monitored PAH’s on a SolGel-1ms. o Rix-1 e CP-Sil 5CB

Note the excellent separation of peaks 14 and 15 as
well as the superb bleed profile at 325°C.

Figure 5. SolGel-1 Column

Conditions:

Phase SolGel-1ms, 0.25pum film Average Linear Velocity 39cm/sec at 65°C
(PAH) standard 10 ng/mL in dichloromethane Mode of Injection Splitless

Column 30 m x 0.25 mm ID Purge on Time 0.5 min

Initial Temp 65°C, 0.5 min Purge on (Split) Vent Flow 60 mL/min

Rate 1 25°C/min to 140°C Injection Volume 0.2uL

Rate 2 10°C/min to 325°C Injection Temp 250°C

Final Temp 325°C, 15 min Autosampler No

Detector Type Mass Spectrometer Liner Type 4mm ID Double Taper
Carrier Gas Helium, 9.7 psi Liner Part Number 092018

Carrier Gas Flow 1mL/min Column Part Number 054795

Constant Flow On

10

11 13 15 16

“J—_JQL_A b\t ; L

| | | | | | | | | | |
4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00

The BPX5 column shows exceptional performance in the analysis of the 16 polynuclear aromatic hydrocarbons of the
USEPA methods 525, 625, 8100 and 8270, achieving separation of all of the critical pairs in less than 26 minutes.
The separation of select critical pairs can be achieved on SolGel-1ms and BPX35 with excellent resolution. Each column is

thermally stable to 370°C allowing bake out after analysis of any high boiling contaminants.
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POLYNUCLEAR AROMATIC HYDROCARBONS
US EPA METHODS 525, 8100 and 8270

Ordering Information

ID Length Film Thickness Temperature Limits Part No.
(mm) (m) (um) (°C)
SolGel-1ms™ 0.25 30 0.25 0 to 370/380 054795
60 0.25 0 to 370/380 054793
0.32 30 0.25 0 to 370/380 054798
60 0.25 0 to 370/380 054794
BPX5 0.10 10 0.10 -40 to 360/370 054099
0.22 12 0.25 -40 to 360/370 054112
25 0.25 -40 to 360/370 054113
30 0.25 -40 to 360/370 054142
50 0.25 -40 to 360/370 054114
0.25 15 0.25 -40 to 360/370 054100
15 1.00 -40 to 360/370 054121
30 0.25 -40 to 360/370 054101
30 0.50 -40 to 360/370 0541025
30 1.00 -40 to 360/370 054122
60 0.25 -40 to 360/370 054102
0.32 15 0.25 -40 to 360/370 054144
15 1.00 -40 to 360/370 054152
25 0.25 -40 to 360/370 054119
25 0.50 -40 to 360/370 054125
30 0.25 -40 to 360/370 054145
30 0.50 -40 to 360/370 0541205
30 1.00 -40 to 360/370 054145
60 0.25 -40 to 360/370 054146
60 1.00 -40 to 360/370 054154
0.53 12 1.00 -40 to 360/370 054130
15 1.00 -40 to 360/370 054147
15 1.50 -40 to 350/360 0541347
15 3.00 -40 to 350/360 054159
25 1.00 -40 to 360/370 054131
30 0.50 -40 to 360/370 0541345
30 1.00 -40 to 360/370 054148
30 1.50 -40 to 350/360 0541348
30 3.00 -40 to 350/360 054160
60 1.00 -40 to 360/370 054158
60 3.00 -40 to 350/360 054164
BPX35 0.10 10 0.1 0 to 360/370 054699
0.22 15 0.25 0 to 360/370 054713
30 0.25 0 to 360/370 054714
0.25 15 0.25 0 to 360/370 054700
15 1 0 to 360/370 054703
30 0.25 0 to 360/370 054701
30 0.5 0 to 360/370 0547025
30 1 0 to 360/370 054704
60 0.25 0 to 360/370 054702
60 1 0 to 360/370 054705
0.32 15 0.25 0 to 360/370 054723
15 0.5 0 to 360/370 054718
15 1 0 to 360/370 054716
30 0.25 0 to 360/370 054724
30 0.5 0 to 360/370 0547158
30 1 0 to 360/370 054717
60 0.25 0 to 360/370 054725
0.53 15 0.5 0 to 360/370 054734
15 1 0 to 360/370 054736
30 0.5 0 to 360/370 054735
30 1 0 to 360/370 054737
For information on SGE’s complete range of GC accessories, please refer to our latest catalog, or contact your nearest 55 E
SGE office or distributor.
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