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OVERVIEW

The results of this study show how the Thermo Scientific
ISQ™ Series Single Quadrupole GC-MS system can meet
United States Environmental Protection Agency (U.S. EPA)
8270D Method requirements. Thanks to the extended
dynamic range detection system, the method range was
0.2-200ppm using the same column. The new Thermo
Scientific™ Instant Connect Helium Saver Module was
assessed in this study to show that significant financial
costs savings can be realized throughout the lifetime of the
GC-MS instrument without compromising the instrument’s
performance.

INTRODUCTION

The U.S. EPA released the first Semi-Volatile Organic
Compounds (SVOC) method by Gas
Chromatography/Mass Spectrometry (Method 8270) at the
end of 1980, which is a common method used in almost all
environmental labs looking to analyze semi-volatile organic
compounds in extracts prepared from many types of solid
waste matrices, soils, air sampling media and water.! Since
then, single quadrupole mass spectrometers have become
much more sensitive and the source fragmentation has
changed. Many original assumptions? about the origin and
nature of the ion species have proven to be wrong or
require correction, while the new generations of the mass

spectrometers have proven to provide more response in the

high-mass region,? resulting in adjustment of the tuning

criteria to be met.* To adjust to these changes, the EPA has

changed the ion abundance criteria for the passing of
DFTPP in EPA Method 8270D.

METHODS

Tuning for DFTPP

The ISQ system was tuned with a built-in EPA 8270D
specifically designed tune (DFTPP Tune). This assures
fulfillment of all method requirements in terms of ion
abundance criteria. A tune verification DFTPP solution was
injected to verify that the ISQ system met the tuning
requirements shown in Figure 1. The Thermo Scientific™
TraceFinder™ Environmental and Food Safety (EFS)
software and Thermo Scientific™ Dionex™ Chromeleon
Data System (CDS) software, with the Environmental
Reporting package, automatically reports tune evaluation
performance with Pass/Fail indicator (Table 1).

Figure 1. Chromatogram and Spectra of Tune Mix.
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RESULTS

Table 1. Result report for DFTPP.

Eval Mass lon Abundance Criteria % Relative Abundance  Pass/Fail

= e D s e cr el e ol Gese et AT b Calibration (Splitless Method 0.2ppm-50ppm)

70 less than 2% of m/z 69 05 Pass .

= i L il L e 24 jo The average relatl_ve response factors of the 76 targeted .

19 e o e e e 75 = compounds and six surrogates were calculated by analyzing
=4 g oS Sham damaiet I the nine calibration standards from 0.2 ppm to 50 ppm in

B i e Bl NN T = methylene chloride. Six compounds had Response Factors
443 greater than or equal to 15% AND less than or equal to 24% of miz 442 181 Pass

%RSD >20% and required an alternative curve fit. The %RSDs
of those compounds calibrated using average response factors

Sample Preparation and r2 values for the six alternative fit compounds are shown in

Standards (Restek 8270 MegaMix Cat. No. 31850,
AccusStandard Internal Standard Cat. No. Z-014J,
AccuStandard Surrogate Cat No. M-8270-SS) were
prepared in methylene chloride and the internal standards
were spiked at a concentration of 5 ppm for both the
splitless and split methods. Spiking the range of 0.2 to 200
ppm with the same concentration of internal standards
eliminated the necessity of preparing two different sets of
calibration standards. Table 2 contains the calibration levels
of both methods.

A volume of 1 pL of the calibration standards was injected
for all methods. Figure 2 shows the chromatogram of the 5
ppm calibration standard acquired in splitless mode.

Table 2. Calibration Standards for Split and Splitless

Methods.

Figure 2.

Calibration Standard ~ Splitless Split

Conc, ppm Conc, ppm
Cal 1 0.2 2.0
Cal 2 0.5 5.0
Cal 3 1.0 10.0
Cal 4 2.0 20,0
Cal 5 5.0 35.0
Cal & 10.0 50,0
Cal 7 20,0 100.0
Cal & 35.0 200.0
Cal 9 50,0

Chromatogram of 5 ppm Standard.
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Table 3.

Table 3. Relative Response Factor %RSDs for the 76
targeted compounds and internal standards, as well as r?,
for linear fit calibrations (splitless method 0.2ppm-

50ppm).

Compound

M- Nifros odimethylamine
Pyridine

2-fluorophenol surrogate)
Phenctdb(s urogste)
Aniline

Phencl

Bis( 2-chior oethyl) ether
Phenc| 2-chlore-

Benzene, 1,3-dichloro-
1,4-Dichloroben zene-D4
Benzene, 1.4-dichloro-
Benzyl alcohal

Benzene, 1,2-dichloro-
Phencl 2-methyl

Bis{ 2-chior ois opropyljether
Phenc| 3&4-methyl

M Nifros o-di-n-propylamine
Bhane, hexachbro-
Mitrcbenz ene-D5 s urrogate)
Benzene, niro-

isophorone

Phencl Z-nirc-

Phencl 2,4-dimethy |

Bis( 2- chior ethaoy)methane
Phenol 2.4-dichloro-
Benzene, 1,2 4richloro-
Naphthalene

Map hth alene-D&

p-Chior canilne
1,3-Butsdiens, 1,1,2,3,4,4 hexachloro-
Phencl| 4-chlore- 3-methy -
Naphthalene, 2-methyl
Naphthalene, 1-methyl
Hecachlorooy clopentadiens
Phencl 2,4,5-fichloro-
Phenc| 2,46 fichloro-

2 flucrobipheny || s urragate)
Naphthalens, 2-chloro-

2= Nifr caniline

1,4 Cinitrobenzens
Dimethy | phthalate

Benzene, 1,2-dinirc-

2, E-dinitrotoluens

‘acenaphthy lene
1,2-Dinitrobenzens

2-Nitr caniline
Acenaphthene-d10
Acenaphthens

2,4 dinitrophencl

Phenal 4-nitro-
dibenzofuran

2 4 dinitrotoluene

Phenol 2,35 & tetrachloro-
Phenol 2.3.4.6-tetrachioro-
Diethy | Phthalste:

& chlorophenylphenylether
fluorens

4-nitreaniline:

4,6 Dinitro-2-methylpheno|
dipheny lamine
Azpbenzene

2,4,6tribr omophenol (s urrogats)
4 bromophenylphenylether
hexschlorcbenzens
Phenol pentachbro-
Phenanthrens
phenanthrene-DO10-
Anthracens

Carbazole

Din-butyl phthalate:
Flucranthene

Fyrene

p- Ter pheny d 14 s umr ogate)
Benzy | buty | phthalate
Bis{2-ethylhexy | adipate
Benz[s]anthracens
Chrysens

Chrysene-M2

bis{ 2-ethy hexy jphthalate
di- n-octyiphthalate
Benzo{bjfuoranthene
Benzo] k}fluor anthens
benzo{aipyrens
Perylene-02
Indenol1,2,3-cdjpyrene
dibenzofs hlanthracens
Benzolghiperylens

824
1485
808
578
TE7

18.15
878
1232

56
8.5
7
Ta8

981
Toe

WRSD

0.e887

0.8857

0.5965

0.5945

0.9863

0.9%6



Calibration (Split Method 2 ppm-200 ppm)

The average response factors of the 76 targeted compounds
and six surrogates were calculated by analyzing eight

calibration standards with concentrations ranging from 2 ppm
to 200 ppm prepared in methylene chloride. Seven compounds
had Response Factors %RSD >20% and required an alternate

curve fit. The %RSDs of those compounds calibrated using
average response factors and r2 values for the seven
alternative fit compounds are shown in Table 4.

Table 4. Relative Response Factor %RSDs for the 76
targeted compounds and internal standards, as well as r?,

for alternative fit calibrations (split method 2 ppm-200

ppm).

Compound
N-Ntrosodimethylamine
Pyrdine
2-fiworophenol{surrogate)
Phenol-d6|surrogate)
Aniine
Phenol
Bis{2-chioroethy!) ether
Phenol, 2-chioro-
Senzene, 1 3-dichioro-
1 A-Dichio robenzene-Da
2ene, 1 4-dichioro-
Senzyl alcoho
Benzene, 1,2-dichioro-
Phenol, 2-methyl-
Bis{2-chioroisopropyijether
Phenc!, 3&3-methyl-
N-Ntroso-d-n-propylamine
Ethane, hexachoro-
Nitrobenxene-D5{s urrggate)
Benzene, nitro-
isophorone
Pheno!, 2-ntro-
Phenol, 2 A-dimethyl-
Bis[2-chioroethoxy jmethane
Phenol, 2 a-dichioro-
zene, 1,2 A-tric hioro-
Napithalene
Naphthalene-D8
p-Chioroanii ne
13-Butadiene, 1,123 4, &-hex
Phenol, 4-chioro-3-methyi-
Napithalene, 2-methy!
Napithalene, t-methy’-
Hexachiorocyc opentadiene
Phenol, 2,4, 5-trichioro-
Phenol, 2,4,6trichioro-
2-fiuorob phenyt [surrogate)
Napithalene, 2Chioro-
2-Ntroandine
1 A-Dinitrobenzene
Dimethyl phthalate
Benzene, 1 3-dintro-
2,6-dintrotoluene

%RSD

631
108
43
418
4359
548
448
a%a
503
601
509
$21
478
877
485
592
623
45835
1058
1024
518
192
482
BS7
548
574
574
653
6.02
552
826
657
735

1039
792
645
816

1703

53

1158

rl

05991

0.%28

09978

Cmpound
xenaphthylene

1 2-Dintrobenzene
3Nitroanine
Acenaphthene-d10
Acenapithene

2,4-d nitrophenol

Phenol, 3-ntro-

d benzofuran

2 4-dnitrotoluene
Phenol, 2,35, 6tetrachior
Phendi, 2,34 &tetrachior
Digthy! Pithalate
Schorophenyiphenylethy
fivorene

&nitrognifine

4 6-Dintro-2-methyipheno!

dphenylamine
Axcbenzene

2,4 5-tribromophenc! {su
&-bromophenyiphenyf eth
hexachi orcbenzene
phenol, pertachioro-
Phenanthrene
phenanthrene-D10-
Anthracene

Cardbaxole

Di-n-buty! phthalate
Fuoranthene

Pyrene
p-Terpheny-didsurogat
Benzyi buty! phthalate
Bis (2-ethylhexyijadipate
Benzajanthracene
Chrysene

Chrysene-D12
bs[2-ethythexy! jphthalat
d-n-octyiphthalate
senx{bjfivoranthene
Benx((k]fluoranthene
benzofa)pyrene
perylene-D12
ndeno[1,2, 3cdjpyrene
dbenzofa hjarthracene
Bend[ghijpenyene

659
1511
1842

723

788

581
1865
1758
1233

783

783

9.13

133

813
924
1323
637
572

632

723
1125
689
783
683
638
697
6.16
TA3
6.17
1049
485
87
706
626
651

615
691
706

ossel
aess2

Q9583

asss1

Thermo Scientific™ Instant Connect Helium Saver Module

Method 8270D was also tested with the Instant Connect Helium
Saver Module (P/N 19070013). Depending on the experimental
conditions, the Helium Saver module allows up to 14 years of
GC and GC-MS operation from a single helium cylinder. The
inlet is supplied with two different gases; Nitrogen is used for
the septum purge and split flows with only Helium supplying the
analytical column. Because of this innovative and patented
solution, Helium consumption is dramatically reduced.

After time for equilibration, the GC-MS tuning mixture was
injected and passed the criteria for EPA Method 8270D.
Standards for a calibration curve (0.2-50 ppm and 2—200 ppm)
were injected, and the data processed. Table 5 shows the
results for splitless method and Table 6 shows the results for
split method. In both configurations (SSL and Helium Saver)
and for both methods (Split and Splitless), less than 10% of
compounds required an alternative curve fit. All the others had
RSD% less than 20% with linear fit.

Table 5. Calibration results using the Helium Saver in
splitless mode.

Compound %RSD compound %RSD s
N-Nitrosodi methylamine 6.62 acenaphthyl ene 7.34
Pyridine 1058 1,2-Dintrobenzene 1657
2-fiuvorophenol(surrogate) 6.37 3-Ntroaniine 1908
Phenol-ds{surrogate) 4.82 Acenaphthened 10 399
Aniine 1352 Acenaphthene 468
Phenol 541 2 A-dinitrophenol 0.9838
8is(2-chioroethyl) ether 1724 Pherol, 4-nitro- 0985
Phenol, 2<chioro- 6.34 dibenmfuran 621
Benzene, 1 3-dichioro- 58 2 A-ginitrotol vene 0.9842
1A-DichlorobenzeneD4 2.53 Phenol, 2,3,5 6-tetrachioro- 0.9962
Benzene, 1 A-dichloro- 5.17 pherol, 2,34 S-tetrachior 1462
Benzyt alcohol 1838 Diehy! Phthalate 568
Benzene, 1 2-dichioro- 535 achiorophenyiphenyleths 532
Phenol, 2-methyi- 6.17 fluorene 243
Bis{2-chiorois cpropyf jether 4.53 a-ntroaniline 1969
Phenol, 3&3-methy'- 7.47 4 5-Dinitro-2-methyiphena 0.5883
N-Nitroso-di -n-propyl amine 7.58 diphenylamine 612
Ethane, hexachioro- 6.39 Axberzens 601
Ntrobenxene-DS{surrogate) B.57 2A,6tribromophenol (st 16.16
Benzene, nitro- 8.85 4-bromophenyiphenyfethd 854
isophorone 5.52 hexachioroberzene 548
Phenol, 2-nitro- 1707 Pherol, pentachioro- 0.9871
Phenol, 2 4-dimethy- B.as Fheranthrene 712
Bis{2-chioroethoxyjmethane  B.87 phenanth rene-D10- 295
Pheno, 2 4-dichioro- B.56 Arthracene 1218
Benzene, 1,2 d-trichioro- 5.36 Cadbazoe &86
Nap'thalene 581 Di-n-buty! phthaate 658
Naphthalene-D8 2.41 Fuoranthene 845
p-Chioroaniline 5.82 Pyrene 7.82
13-Butadiene, 1,123,44-hex 4.82 p-Terpheny!-did(surrogatl  7.49
Phenol, 4-chioro-3-methyl - 8.96 Benzy butyl phthalate 581
Napithalene, 2-methyl 5.85 Bis[2-ethyhexy Jadipate 211
Naptthalene, 1-methy- 6.54 Benz[ajarthracene 57¢
Hexachlorocyciopentadiene 0.995% Chrysene 68
Phenol, 2,3, 5-trichi oro- 1352 Chrysene-D12 459
Phenol, 2,4, 8-trichi oro- 8.81 bis{2-ethylhexy)phthalat  7.08
2-fluorob pheny! [surrogate) ] di-n-octylphthalate 7.82
Naptthalene, 2-chioro- 5.66 Benzo(t] fluoranthene 888
2-Ntroaniine 1731 8enzo[(kjfivoranthene 1128
1A-Dinitrobenzene 0.9962 bendf{ajpyrene 7.47
Dimethy! phthalate 5.88 Perylene-D12 538
Benzene, 1 3-dntro- 17.9 Indenc(1,2 3<d]jpyrene 802
2 5-ginitrotol Lene 118 dibenxa Hanthracene 599

8enzo[ghi jperylene 7.43



Table 6. Calibration results using the Helium Saver in Table 7. EPA Method 8270D minimum relative response

split mode. factors and those produced by the Thermo Scientific ISQ
Compound %RSD ' Compound *%RSD 4 Single Quadrupole system.
N-Nitrosodimethyl amine 552 acenaphthylene 7325 — —
Pyridire 1309 L2-Dinitrobenaene 17.76 spitess | S |Spit(10:)| PLTeLm
Saver
2-fluorophenolsurrogate) 602 INitroaniine 1805 Compound EPA 8270D Thermo | Thermo | Themo | Thermo
Minimum Response| Minimum | Minimum | Minimum | Minimum
Phenol-d{sumogate) $.71 Acenaphthene-d10 413 PPhenol 08 1990 2.805 2,603 2.767
Andline 613 Acenapithens 736 b ether 07 1.499 2225 1.929 2434
Prenol 552 2.3-dntrophendl 09%s Phenol, 2-chioro- 08 1516 1884 1882 1.869
Phenol, 2-methyl- or 1412 1802 1719 1771
8is{2-chioroethyl) ether S59 Phenol, &-nitro- Qss78 Phenol, 384-methyl- 06 1.495 1933 1767 1.807
Prenol, 2-chioro- 717 dbanzofuran &89 IN-Nitroso- i 05 1.110 1.886 1.254 1,579
Ethane, hexachioro- 03 0.530 0.439 0.716 0.690
Benzene, 1.3-dichlaro- 728 2a-dnitrotoluens 1832 Benzene, nitro- 02 0.316 0.469 0.404 0471
14-Dichiorobenzene-Da 326 Phenol, 23,5, 6tetrachioro- asss? 04 0708 0989 0.869 0.995
Benzene, 1.4-dichioro- 513 Phenol, 234 6tetrachlar  17.05 Phenol, 2-itro- 01 0.160 0.170 0.152 0.157
Senzyl alcohd o Dethyl Prehala = Phenol, 2.4-dimethyl- 02 0.380 0.453 0430 0.465
< - te L B 03 0432 0589 0.530 0.586
Benzene, 1.2-dichlaro- 895 achorophenyiphenylethe 511 PPhenol, 2.4-dichloro- 02 0.282 0.260 0.313 0.288
R A 668 851 : o7 1.085 1247 1176 1.260
2-methyl- d fluorene bcl 001 0.464 0.493 0.407 0,546
&S{ZMW)QM 828 Snitrcantine 1917 1.3-Butadiene, 1.1.2,3.4.4-hexachloro- 0.01 0.112 0.118 0.175 0.116
Phenol, 4-chioro-3-methyl- 02 0.342 0.304 0.382 0418
Prenol, 3&3-mathyl- 542 4 6-Dinitro-2-méthyiphenol Qgs87 2-methyl 04 0785 0730 0726 0724
N-Nitroso-di-n-progylamine 731 dpreryiamine 724 005 0.236 0128 0213 0044
= PPhenol. 2.4,6-trichloro- 02 0.345 0.322 0.372 0.208
Ethang, hexachioro- 932 Axcbenzene 728 PPhenol. 2.4,5-trichloro- 02 0.324 0.286 0.368 0.300
Nitrobenzene-DS{s urragate) 1002 24 6-tribromophenol (st 14853 2-chloro- 08 1232 1.388 1314 1.349
hramopreny lphenyl 7 2-Nitroaniline 001 0.335 0.406 0.339 0455
DS S = - it e Dimethyi phthalate 001 1361 1511 1.442 1.482
tsophorone &7 hexachlorabenaene 152 2,6-dini 02 0.220 0.250 0.258 0.242
Iprenol, 2-nitro- 1478 henol, pertachl aro- as®m1 09 1o09 | 2216 | a0ms | 216
3-Nitroaniline 001 0.208 0.336 0.428 0.541
Phenol, 2.4-dimethyl- 59 Fhenantirens 855 b oot 00 | oo | ooss | ooss
B15{2-chioroethoxy jmethane 564 phenanthrene-D10- 385 09 1312 1574 1383 1417
Prenal, 2.4-dichioro- 596 fnthracene 557 2.4 02 0.304 0.327 0.316 0330
> D 08 1840 1907 1811 1.863
Benzene, 1,2.4-tric hioro- 667 Carbazole 839 PPhenol, 4-nitro- 001 0.167 0.042 04124 0.055
prtha butyl Diethyl Phthalate 001 1335 1676 1508 1518
A ane L S phttalte Lz 4 04 0.740 0.600 0.692 0.621
Naphthalene-08 354 Fiuoranthene 725 la-ntroaniline 001 0.306 0.360 0315 0.296
p-Chioroandling 555 Pyrans 805 [Fluorene. 0.9 1.434 1.647 1471 1470
13-8utadens,1.1234,0hex 715 pTemhenyldidsurogat 625 o0 | osm | omr | omo | ome
Prenol, 4-chioro-3-methyl- 732 Benayl butyl phtralate 552 4 01 0477 0332 0.241 0.206
01 0.324 0.256 0.283 0.267
Naptthalene, 2-methy! 532 Bis (2-ethyihexyljadipate 632 -~ 0o o101 sorr | ooss | oo
Naphthalene, 1-methyl- 815 Benz{ajanthracens 737 07 1.125 1335 1.289 1.275
Hexachlorocycl open Chryse |Anthracene o7 1270 1138 1272 1.347
tadene 09965 P 89 Carbazole 001 1070 1.407 1.008 1.156
Phenol, 2.4, 5-trchioro- 1206 Chrysene-D12 431 Di-n-butyl phthalate 0.01 1.314 1.856 1517 1.626
L 24,6 trchion thyihe: 7 06 1263 1123 1.268 1234
P':w 2A 6 uss us{z.‘ M ’mmht 62 IPyrene 0.6 1.072 1.326 1.296 1.487
2-fluorodiphenyl [surogate) 73 d-n-actyiphthalate 538 Benzyl butyl phthalate 001 0.4% 0.906 0677 0.847
Napithalense, 2-chloro- 768 Benxo(bifluoranthens 655 Bi 001 0.741 1.225 0941 1.144
nl 772 o klﬂ Chrysene o7 1.025 1110 1.164 1.102
2-Nitroaniing 1772 8anxf(kfluoanthene §18 08 1.068 1228 1471 1.124
1A-Dinitrabenens 1953 benzo(a)pyrens 74 D 0.01 1.465 2673 2084 2413
Dimetid Peryl o7 1364 1417 1502 1432
phthalate 255 ne-uiz 2 o7 1202 185 1586 1396
Benzene, 1, 3-dinitro- 18389 Indeno|1.2.3-cdpyrene 823 o7 1353 1.420 1500 1414
2, 6-dintrotoluene 1359 dbenzofa hjarthracens 715 indenof1.2.3-cdlpyrene 05 1600 1704 1727 1.866
bivenzola 04 1393 1.645 1472 1617
Benx{ghijperylens &8s lBenzolg.h.perylene 05 1302 1560 1.406 1636

Minimum Response Factors

EPA Method 8270D requires a minimum relative response
factor (RRF) for any point of the calibration curve for several
compounds in the targeted list. Table 7 presents those
minimum relative response factor requirements and the
minimum RRF across all curves performed on the ISQ
single-quadrupole GC-MS system.



CONCLUSION

* The Thermo Scientific ISQ Series Single Quadrupole GC-
MS systems are the perfect solution to perform the EPA
8270D Method. Thanks to the extended dynamic range
detection system, the ISQ system allows you to cover a
0.2-200 ppm range with the same column and liner.

» 76 compounds were reported and each fulfilled the EPA
8270D requirements in terms of minimum response factors
and linearity.

« Thermo Scientific™ Dionex™ Chromeleon Data System
(CDS) software, with the Environmental Reporting package,
offers unparallel flexibility, scalability, and compliance. The
Thermo Scientific™ TraceFinder™ EFS software is tailored
to support compliance with EPA 8270D Method
requirements offering a full complement of standard reports
including DFTPP Tune Check report, Breakdown report,
Internal Standard Summary report, Tentatively Identified
Compounds report, various quality control reports for check
standards, laboratory control samples, matrix spikes,
surrogate recoveries, and more.

* The Thermo Scientific Instant Connect Helium Saver
Module is a unique tool that can be used to reduce the cost
per analysis, without compromising the results. The Helium
Saver Module makes the laboratories more efficient and
environmentally friendly, saving 90% of Helium during each
run.

» The ISQ system also incorporates a new source design that
lets your system stay cleaner, longer.

*  When the instrument finally requires cleaning, the new
source design can be fully removed—including all of the
lenses and the repeller—through the front vacuum interlock,
without venting the system. This allows you to clean the
source, swap it, or change ionization type, and be ready to
run samples within minutes, not hours or days.
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