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INTRODUCTION
United States Environmental Protection Agency (USEPA) Method 8270 is an analytical method for the
detection of semi-volatile organic compounds in solid
waste matrices, soils, air sampling media and water
samples, by gas chromatography with mass
spectrometry (GC-MS). The method measures a
mixture of acids, bases and neutrals in sample
extracts. The complexity of these extracts demand a
robust instrument that is easy to operate and
maintain. Adding to method complexity is the
uncertainty in both cost and supply of helium, forcing
laboratories to consider hydrogen as a carrier gas.
Hydrogen is not an inert gas; it is reactive and can be
an explosion hazard if allowed to build up in the GC
oven or manifold of the MS.

A pulsed split injection was used to minimise contact
and residence time of compounds in the inlet. This is
critical in hydrogen carrier gas due to its low viscosity
and tendency to react with dichloromethane and
form HCL.

The SCION helium free analyser will ensure safe
routine operation, with no performance change when
operating under EPA Method 8270 specifications.
SCION’s unique axial ion source provides excellent
robust operation and minimises unwanted
protonation and spectral distortions. In addition, the
GC with split/splitless (SSL) injector and inert pathway
prevent compound degradation and reactions with
the hydrogen carrier gas. This application note
demonstrates the exceptional performance of the
SCION GC-MS when operated under Method 8270
specifications.
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EXPERIMENTAL
Table 1 details the operating parameters used
throughout this application note. Please note, when
using hydrogen carrier gas for the first time, more
hydrocarbon background will be observed, but this
will reduce with operation. The initial background can
be reduced significantly by increasing the ion source
temperature to 350°C, hydrogen column flow at
4mL/min and filament turned on for four hours.
Calibration standards containing 76 target
compounds were used. The calibration ranged from
1ppm to 200ppm for the majority of compounds.
Internal and surrogate standards were added at a
concentration of 40ppm, in dichloromethane.

The single goose-neck 4mm open inlet liner is
preferred with Method 8270. As the liner does not
contain glass wool, compound degradation is
eliminated especially when using hydrogen as a
carrier gas, due to its reactive properties.
Table 1. Analytical conditions of the GC-MS
Conditions
S/SL

Carrier Gas
MS
Scan Range
Ion Source
Transfer Line

290°C, pulsed split 0.5µL (40psi for 0.3min,
70mL/min)
Single goose neck 4mm open inlet
SCION-5MS 20m x 0.18mm x 0.18µm
45°C (hold 3 min), 25°C/min to 100°C (1 min),
10°C/min to 310°C
Hydrogen 1mL/min
SCION Select Helium Free
45-500Da
330°C
300°C

RESULTS
In order for hydrogen to be used as a carrier gas, the
specifications of Method 8270 must be met. These
specifications include tuning of the instrument,
resolution, calibration, peak shape (Gaussian Factor)
and system performance checks (SPCCs). Additionally,
dichloromethane must be used as solvent to minimise
degradation in the inlet. The GC-MS system must also
produce mass spectra that match the NIST library and
demonstrates robust operation when heavy matrices
are analysed.
The SCION analyser can be auto-tuned with a tune-totarget feature for decafluorotriphenylphosphine
(DFTPP) , as required by the EPA method. Figure 1
shows the spectra for DFTPP acquired during the tune
report. The set criteria for the DFTPP tune can be
found in table 2. All requirements were met and the
tune passed inspection. The DFTPP concentration was
50µg/mL with a 1µL injection.

Fig 1. Mass spectra of DFTPP

Table 2. Tune acceptance criteria and true values
m/z
51
68
69
70
127
197
198
199
275
265
441
442
443

Acceptance Criteria
30-60% of m/z 198
<2% of m/z 69
Present
<2% m/z 69
40-60% of m/z 198
<1% of m/z 198
base peak
5-9% of m/z 198
10-30% of m/z 198
>1% of m/z 198
<mass% of m/z 442
>40% of m/z 198
17-23% of m/z 442

Value
46.95
0.02
40.10
1.44
40.96
0.33
100
6.93
21.40
2.34
87.90
68.94
17.02

Once the system has been tuned, a calibration series
was analysed. EPA Method 8270 implements a
calibration range of 0.5ppm to 160ppm, however, at
the request of a laboratory that require EPA Method
8270 at a level from 0.075ppm to 30ppm, a calibration
at this range was also analysed. These low
concentrations show the excellent capability of the
system to detect the compounds lower than those
tested by EPA. As recommended by the method,
internal standards were used at a concentration of
40ppm. The SCION SQ Mass Spectrometry software
has a unique feature, Compound Based Scanning
(CBS), in which SIM ions for compounds are stored in a
library. The scan information, compound retention
times and individual dwell times are all stored and are
easily selected and loaded directly into a data
acquisition method allowing both simultaneous mixed
scan mode.
Table 3 details the retention times and SIM ions used
throughout this application.

Table 3. Retention time and SIM Ions of method compounds
Compound Name
Retention Time
SIM Ion
N-Nitrosodimethylamine
3.639
74
2-Fluorophenol
5.177
112
Phenol-d5
6.106
99.1
Phenol
6.119
94.1
Bis(2-chloroethyl)ether
6.212
93
2-Chlorophenol
6.290
128
1,4-Dichlorobenzene-d4
6.542
152
N-nitroso-di-n-propylamine
7.071
70
Nitrobenzene-d5
7.312
82
2,4-Dimethylphenol
7.892
107
2,4-Dichlorophenol
8.237
162
Naphthalene
8.524
128
4-Chloro-3-methylphenol
9.597
107
2-Methylnaphthalene
9.867
142.2
1-Methylnaphthalene
10.071
142.2
2,6-Dimethylnaphthalene
10.248
156
2,4,6-Trichlorophenol
10.491
196
2,4,5-Trichlorophenol
10.563
196
2-Fluorobiphenyl
10.673
172
2,3,4-Trichlorophenol
10.698
196
Biphenyl
10.885
154
Dimethylphthalate
11.633
163
Acenaphthylene
11.841
152.2
Acenaphthene
12.242
153.2
2,3,5-Trimethylnaphthalene
13.139
170
Diethylphthalate
13.278
149.1
Fluorene
13.444
149.1
Azobenezene
13.853
77
2,4,6-Tribromophenol
14.023
330
Hexachlobenzene
14.731
284
Pentachlorophenol
15.240
266
Phenanthrene-d10
15.658
188.1
Phenanthrene
15.714
178.2
Anthracene
15.834
178.2
Carbazole
16.281
167
1-Methylphenanthrene
17.188
192
Di-n-butylphthalate
17.195
149.1
Fluoroanthene
18.555
202.2
Pyrene
19.089
202.2
Terphenyl-d14
19.544
244.3
Butylbenzenephthalate
20.784
149.1
Chrysene
21.975
228.2
Benzo(a)anthacene
22.062
228.2
Bis(2-ethylhexyl)phthalate
22.176
149.1
Di-n-octylphthalate
23.649
149.1
Benzo(b)fluoranthene
24.376
252.2
Benzo(k)fluoranthene
24.436
252.2
Benzo(e)pyrene
24.945
252.2
Benzo(a)pyrene

25.047

252.2

Perylene-d12
Perylene
Indeno(123-cd)pyrene
Diben(ah)anthracene
Benzo(ghi)perylene

25.171
25.224
27.469
27.531
28.149

264.2
252.2
278.3
278.3
276.2

The calibration data, comprising of correlation
coefficient, relative response factor and relative
standard deviation, for calibration check compounds
(CCC), as specified in Method 8270, can be found in
Table 4. All quality control and system performance
check samples passed the method requirements.

Table 4. Calibration data for SPCCs and CCCs
QC Compounds
Corr. Coeff.
RRF Value
Phenol
0.9980
0.772
1,4-dichlorobenzene
0.9985
0.980
N-nitroso-di-propylamine
0.9991
0.719
2-nitro-phenol
0.9968
0.116
2,4-dichlorophenol
0.9981
0.114
hexachlorobutadiene
0.9991
0.315
4-chloro-3-methylphenol
0.9958
0.147
Hexachlorocyclopentadiene
0.9998
0.178
2,4,6-trichlorophenol
0.9997
0.142
Acenaphthene
0.9997
1.16
2,4-dinitrophenol
0.9993
0.070
4-nitrophenol
0.9940
0.134
pentachlorophenol
0.9994
0.082
Di-n-octyl phthalate
0.9998
0.199
Benzo(a)pyrene
0.9993
1.57

RSD %
11.9
7.6
8.5
13.3
8.4
7.0
9.8
3.9
8.0
4.9
14.5
6.8
14.2
4.6
14.8

A biodiesel sample containing all 76 of the specified
compounds were ran. The overall RSD% was 8.5%. The
calibration curves of hexachlorocyclopentadiene, a
system performance check compound, and pyridine, a
EPA specified compound, can be seen in Figures 2 and
3.
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Fig 2. Calibration curve of hexachlorocyclopentadience

R² = 0.9998

0

20

40

60

80

100

Concentration (ppm)
Fig 3. Calibration curve of pyridine
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Figure 4 shows the calibration response factors for
nine active compounds analysed. All response factors
were less than 10% showing minimal reactivity when
hydrogen is used as a carrier gas and dichloromethane
as a solvent.

Fig 4. Calibration response factors of active compounds

When using hydrogen as a carrier gas, spectral quality
can be compromised due to unwanted protonation or
other reactions in the ion source. However, the Scion
axial ion source, helium free package, minimises these
reactions allowing good quality library matches to
NIST. During this study, all seventy six compounds
were detected using automated library search against
NIST. Figure 5 illustrates an example library match for
1,2,4-trichlorobenzene with a match of over 96%.

EPA Method 8270 performance was tested using
repeated injections of a contaminated sludge extract. A
total of fifty injections were made, with the injection of
the continuing calibration check (CCC) after every ten
injections. The calculated concentration of the
surrogates (target 40ppm) and the % recoveries in
responses of the compounds were compared to the
initial injection. Figure 6 shows the percent differences
observed for the CCs.

Fig 6. recovery % of calibration check compounds

The observed differences in concentrations throughout
the fifty injections were considerably low. This
demonstrates that the SCION SQ mass spectrometer is
a robust instrument even when hydrogen is the carrier
gas of choice.
Figure 7 shows the recover of a surrogate standard over
ten injections. The observed concentrations and %
difference of a 40ppm 2,4,6-tribromophenol surrogate
are also detailed.

Fig 7. Target and observed concentrations with % difference of 2,4,6tribromophenol.
Fig 5. Spectra match of 1,2,4-trichlorobenzene

CONCLUSION
EPA method 8270 is a challenging method covering a
wide variety of compound classes and matrix types. As
the cost and scarcity of helium rises, laboratories seek
to amend methods to the use of hydrogen carrier gas.
Due to its reactivity, hydrogen must be able to safely be
used during GC-MS operation.
The SCION SQ has demonstrated excellent performance
for method 8270, ensuring all qualitative and
quantitative aspects of the method pass, and exceed,
specification, when hydrogen is used a carrier gas. The
axial ion source and pulsed split injection technique, of
the SSL injector, produced excellent library searchable
mass spectra whilst also passing quality control criteria,
even in heavy matrices. Additionally, the robustness of
the ion source and sensitivity of the instrument allow
lower reporting limits in challenging sample extracts,
thus eliminating the challenges associated with EPA
method 8270.
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