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Introduction

Semi-volatile organic compounds (SVOCs) are a broad
class of environmentally significant contaminants of global
interest. These compounds are found on a variety of target

MDL (IDL) Determination Reach MDLs in Scan That Were Formerly Approached Only in SIM

Full Scan Mode Analysis of Semi-Volatiles

Batch view showing results for 2-flurobiphenyl (Window 1.) The NIST library match score is 88.6. Window 2. shows a metric plot
for 10 injections of pyrene, fluoranthene, phenanthrene, 4-bromophenyl ether, and azobenzene in a 5 ppb standard (2.5 pg
injected). Window 3. shows calibration results for 2-methylnaphthalene.

As can be seen in the table below, sub-picogram scan detection is common with a few compounds showing picogram levels due
primarily to lowered compound target ion response. Compound chromatography also played a role in some cases (e.g.,
benzo[b]&[k]fluoranthene).

The system acquired a ten point calibration curve using the
following concentrations; 5, 10, 20, 40, 50, 80, 100, 200, 500,
800, 1000 pg/L. Following the analytical curve the system

analyte lists in GCMS methods such as the USEPA 8270

acquired eight replicate injections at the low point of the

and 525 methods and comparable methods elsewhere. curve to produce a MDL typical for an analytical laboratory. / indow 1. 4 g As . )
Although listed as targets that are appropriate for selected Replicate injections of a 5 ng/mL standard were used to 5 Agilent Masstiester Quantitative Analysts (Enimemestal i e GO SRR lame RT | Transition | AvgConc. | Std.Dev.  Conc/Std.  Conc.RSD — MDL Loa 10D AvgHeight  AugResp  Resp.RSD
. .torin (S”VI) mode in GCMS anal SIS scan mOde d t . . t t d t t I t (IDL) f h : File Edit View Analyze Method Update Library Report Tools Help Dav,
lon monitoring ysis, elermine an instrument detection timi o or eac = QuantitateBatch ~| @ : Layout: (5] B3 B8 B [A] [ RestoreDefauitLayout 1,4-dichlorobenzene 8.477 146 25604  0.0507 50.54 2 0133 05066 0.152 1447 2634 5.9
would provide .the ’fldvantage of full scan spectra for compound, Whgre IDL = tgq, x (RSD/100 %) x amount Baich Table 1,2-dichlorobenzene 568 145 25889 00744 34.82 29 01951 07435 02231 1350 2503 5.8
compqund .cc.)nflrmatlon. In the past, however,_ method measured. In this case, IDL represents MDL due to the use : Sample: 4] 6270 curvepoint 10 - 4] | ssmpletypes <at> v | compouns (8] 2uorabphens - ) s voore [Z)1 [T E | |[C]® & 2 smaeiconoundarom: <> Anthracene 13.662 178 23763 0.0471 50.49 2 01235 04707 01412 1960 3029 159
detection limits (MDL) could .not be. .reached using scan of non-extracted standards. Calibration was from 2.5 pg/L — £ Compoud Gl <Al 7 P S < 7 p . Benz[zjanthracene 17 228 2.894 0.094 30.78 32 0.2467 0.94 0.282 913 1600 233
mode. We report that the High Efficiency Source (HES) 1000 pg/L. F— S T - o  Nachialene.. 2lugrophenal £.354 112 18707  0.1018 18.38 54 02671 10177 0.3053 371 1036 10.3
represents a revolution in ion source design with greatly v Name A K ] N e L e e e e ) eI o enee o oo BT e e -
[P . 8270 curve point 1 | accustandard 5 ppb.D Cal 5 b 1MN220151:12 AM 50000y 11.2_| 5383 5.3656 5.3656 394 ; 0.2000] 10.062) 54305 : eng - - - - - . - - -
Znhan_ced Sﬁ”?'““?’ thaét\/%acn be r?Xplmted tOfPTOdUICG Scaln 8270 curve point 2| accustandard 10ppbD | Cal |10 | 10 117122015 1:43 AM 10.0000] 112 sas?; s3] seaa| 983 F 25.?F 0.2000] 10.062] 49370 F . F Aniline 7568 a3 3 0027 01123 17.83 55 02948 11232 0337 574 1354 51
8270 curve point 3 | accustandard 20 ppb.D Cal 20 20 111272015 2:14 AM 20.0000) 11.2_] 15374 19.2433 19.2433 96.2] 369 264 0.2000] 10,062 43248 ] .
etection limits for S that were formerly only 8270 curve point4 | accustandard 50ppbD | Cal |50 | 50 111272015 2:45 AM 500000| 112.| 47775|F | 57.4810] 57.4810] 1150] 35| | 262 | 02000 10.063] 24991 | so|r Bis(2-chloroethyl) ether 8.044 = 2.4355 0.1573 12.45 & 0.5183 13747 03524 838 1838 73
approached by SIM. 8270 curve point 5_| acoustandard 80ppbD | Cal__[80 |80 TT22015 316 AM 800000] 112 | 7042] | 823805 &23809] 1030] 38| | 264][ | 02000| T0062| e62z1] 129][ | 75| 2-chlarophenol 8.143 128 18842 0133 1413 71 03488 1333 04 412 942 97
gg;gcmwmtg ﬂwustaﬂ:azgw:g Ea: E ;gg mgg}gfgm g% ::; lggglﬂ; 13-;;;3 1%-;;;3 :-; i;EF ﬁ-:F gﬁ 13% ﬁ{ﬁ F : F 1,3-dichlorobenzene 23738 146 2.5532 0.0566 45.14 2.2 0.1485 0.5657 0.1697 1399 2575 5.9
curve point accustanda ppb. a ! : . ra z . . - . , , . .
Svstem stabilitv demonstrated by iniected standards 8270 curve point 8 _| accustandard 500 ppbD_| Cal__| 500 | 500 11122015 450 AM 500.0000] 11.2.| 338185|I | 4872883 487.2889]  975| 373|1 | 267l | _ 0.2000] 10.062| 37568 129|I | 81| | Dibienz[s, hlanthracene 22325 278| 5891 04339 13.5% 74| 11388 43391] 13007 224 570 3.3
m y ty yin 8270 curve point §_| accustandard 800ppb.D_| Cal | 800 | 800 11/122015 5:21 AM 8000000 11.2 | 638332|I" | 7758164 7758164|  97.0] 376|1 | 27.1] | 0.2000] 10.062| 44538] 129" 79| Benzyl alcohal 8.604 108 26224 06737 3.89 25.7 1768 67385 2,021 337 857 26.3
8270 curve point 10 [E anda Cal 1000 | 1000 1111272015 5:52 AM 1000.0000] 11.2_| 200776]1 | 971.6787| 971.6787 g7.2] o]l g?.*i- [ Um 10.062( 50182 [ . Dibenzofuran 12.203 168 7 5192 0.0787 3378 3 0.2066 0.7871 02361 7574 1004 105
~ ) mdl Spgb 10 5 ppb hidl 10.0 ac & 5 117122015 11:02AM 50000| 11.2.| 33%|1 |  4ee21|  ae621|  932| %65(1 | 268 | 0.2000] 10.062] 33431] 1a0[l | 82[T
A 7890GC coupled to a 5977B GCMS with the High A Chromstogrom Resus mdl Sppb 1 5 ppb Mal 1.0 ac_[s 5 11/12/2015 11:34 AM 50000] 112 | 3853[ | 47460] a74s0| 949] %3[ | 265[ | 0.2000] 10.082[ 43348[ 139[ [ 80| o-Lresol 8.732 108) 29833 09942 3 33| 26092 9.9416| 2985 =33 1834 4.2
. : co:QEYC x[@OC - d ARSI % s ) mdl Sppb 2 5 ppb Mdl 2.0 ac_[s 5 111272015 12.05 PM 50000] 11.2.| 3724l | 46766] _ a676| _ 935] 3.7|[ | 2531 | _ 0.2000] 10.062] 43342| 134]1 | 73|I Bis[2-chloro-1-methylethyl) ether 379 121 372 01907 13.51 51 05005 13072 05722 241 524 83
Effl(:lency Source Was Operated In Scan mode from 50 to 1121];_fEI-I:_Tz.:'-5-::r5rptl-»1:l?.[- mdlSppr SDDbMdllD Qc 5 5 11."12."2015123‘5“" 50000 "2 34‘-31 J_ 45220 45220 9E|.4 3?.5r 2?.4r 'D.m 10.%2 41'8?2 r " r p—ErE5D| 5924 11]5 24153 u553 3? 2? 1?133 5531]1 1959 4_39 1153 2?4
pling ' g T ool mdl Sppb 5 5 ppb Mdl 5.0 ac_[5 5 11122015 1:38 PM 50000) 112.[ 3708|"[ 4713s[ 47139 43| 365[ [ 273[| o0.2000] 10.062] 42587] 135[| 81[” N Nitroso-di-n-propylamine 8.353 70 2.8614 0.4853 6.14 16.3 1227 4.6583 13377 524 1348 0.4
phenyl phase GC column (DB-8270D column, 30 m x 0.25 - mal Sppb 6 5 ppb Mdl 6.0 ac_|s 5 111272015 2:08 FM 5.0000] 11.2 3490; 45928 45928 919 GF.AF 25.1F 0.2000] 10.062| 41131 F . F Hexachloroethane 314 117 2.4522 0.1367 18.24 55 0.3586 1.3665 0.41 503 758 52
- - - - - 2 mdl Sppb 7 5 ppb Md 7.0 ac_[s 5 11/122015 240 PM 5.0000] 1123310 23760 23760 &75| 37|l | 253 0.2000] 10.062| 40345 . .
mm "_d' x 0.5 ”m) was US_(?d as IS common in th's_ analy?'s- 22] mdl 5ppb § 5 ppb Mol D ac |5 5 11/1272015 342 PM 50000] 112| 3690|1| 45794 45754 916] 6|1 | 26| | 0.2000] 10.062] 4%621] 135(1 | el Nitrabenzene-D3 5188 81| 22607 00589 8.4 26| 01545 05887 0.1766 g6l 1838 6.2
Ongoing experiments utilize smaller i.d. and thinner film E Compomfmatbon ———___ —————— ——————— Jebmwecee e e T IR T B T T e S
1.8 Bl om | un & iy ] »l = . . . . . . . . A . . . . i .
8p5prOEcheS. _St_anda(;ds _we5re Tade. " dlthoromethane Iang 5 [e]e s+ px]3 de @ [A]E A FAF RSV VY W Ala 4 [2] o3 .l ]| Tpe: ikl | L) RA 2,4-dimethylphenol 9.602 107 1808 00786 2361 42 02003 07657 0.2297 531 857 85
.0 UL was Injected, via ML Syringe, In pressure-pulse 154 +EIC (1720) Scan accustandard 1000 ppb.D | 1720 . 1710..1700 . vm&an(‘11._2‘01-11.316mn.Z‘Gscans}accusla 2-flucrobipheny! - 10 Levels. 10 Levels Used, 10 Points. 10 Points Used. 9 QCs bis(2chloroethoxy}-methane 9771 a3 3 3003 00757 27 62 3E 22091 27968 0239 1142 1305 ig
splitless mode into a double-taper liner o 2 X0 Fhatimn. BEHEORIE X102, oo - 260 (10427 g M0 bt Seeentes 0 ko 2, 4-dichloro-phenal 5.87 162 13744 01568 876 114 04116 15684  0.4705 253 457 166
) . 8 095 8 11 Flakio =27.4 (104 5""J 5 14 720 g_ 1.8 Type Average of Response Factors, Origin:lgnore, Weight None e : orepnens : : : : : : : : :
" 5 I - § 17 agRF RSD = 6597041 1,2,4-trichlorobenzene 9.984 180 25619 0.0846 33.65 25 01836 0482 01939 1337 2057 6.7
3 g N ’8 s 9 Naphthalene 10.086 128 2.5072 0.033 76.08 13 00885 03295  0.0989 3723 5308 6.4
( ) oe = = 2 151
GC Summary ol 3 § 091 06 3 14 4-Chloroaniline 10.117 127 2,141 0.256 8.36 12 0718 25536 07679 795 1720 144
os1 3 3 08 041 13 Hexachlorobutadiene 10.218 227 2002 04507 4.44 225 11828 45088 1.352 553 621 25.5
04 o (ain 124
Run time 25 min. ool 074 024 11 4-chloro-3-methyl-phenal 10.629 142 26386 03667 7.2 138 096825 3.6673 1.1002 256 540 185
Oven Temperature > N O O O O O 064 o o 2 methylnaphthalene 10.863 141 24774 0.2275 10.89 5.2 0537 22747 06824 1857 2553 75
(Initial) 40°c HOId time 0.5 min' 1119 112 1121 1122 11.23 1124 11.25 1126 11.27 1128 1129 113 11371 1132 11.33 11.34 11.35 11.36 11.37 1133(:‘::'5"5?14 EIE-‘ 02 U:B- E_ﬂuuruhlphen?l 1124 1?2 22354 DDE.?E 3949 25 u1519 DE?E? 01?35 2355 3421 ?E
il 0.7
10 njctions of 5 ppb 2 Fluorobiphenyl (25 po e . —
:; Xalue ;g,oc; . :; colldT'me ger;:'::' 02 061 Dimethyl phthalate 11.635 163 22032 00793 7.8 36 0208 07825 02378 1601 2510 6.3
) alz . 0 mi min- 3 ate 0°C/mi — ﬁ'1_ o8l 2,6 Dinitrotoluene 1171 85 23334 03654 5.3 158 09896  3.6943 1.1083 143 200 183
:3 \I-/IOI Time 28“;:2' :3 :atl‘; o (1) (_:/m'“' eo s QEWCAE00 - MIABABNAE & e -i3 . 1 Acenapthylene 11.345 152 25816  0.2025 12.75 78 05315 20252 D07 2327 3693 78
alue old Time min. -t st o 1720 Ni ili
# Rate 25°C/min. #avalue  320° el e cerminene o awms| oem e e 1| ema] ime| D s s
. . i 11 111 112 113 114 115 11 111 112 113 114 115 100 200 300 400 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 P ' : ' ' : : : : :
#4 Hold T 8.5 =
old Time .5 min. = Acquisition Time (min) Aequisition Time (min) Mass-to Charge (miz) Relative Concentration 2, 4-dinitro-toluene 12.135 165 10127  0.2458 412 24 0.6451 24578 07373 142 208 15.4
\ Diethyl Phthalate 12.358 143 51855 03011 5.73 174 23848 50105 27032 3467 4373 21.5)
Agilent 5190-2293: 900 pL (splitless, single taper, ultra inert) i
I‘]; + 1 i’g [&=] [=] | Type: Averageof.. = Origin: 1. ~ Weight: N.. ~ | ISTD -C cc
MS Parameters :f‘;_ -ZI%‘ylnaphthalene— 10 Levels, T|D Levels Used, 10 Points, 10 Points Used, 9 QCs | - [ ]
11 . 9 «101] y=0002554"x
: 24 ¢ Window 2. o v Inject Less or Collect Less Sample Due to Sub-pg MDLs
T efrics Plot Z 1.4 Avg RF RSD = 5.345%91 ' '
Acquisition Mode Scan Normal or Fast Scanning Normal = 1 S T ' ' £ “IWindow 3 . : _ : : : :
Solvent Delay 3.0 min. EM Setting Mode Gain 0.1 i g e G P e . =] : Clearly, compound detection in scan mode is now able to discern amounts previously attained only in SIM mode. This advantage
. el " {Final Canc. - 4 Bromaphenyl ether Reslts ] 7 . . . e - ” .
Trace lon Detection ~ On ﬂ:: 52{3k ot kot 0 ¢ os) allows several analytical strategies to be explored and applied. The “inject less and get more” approach means one can do split
°a!j' ' : H 0.84
[Scan Parameters] i ool injections with accelerated run times if high concentration levels wish to be maintained. Injecting less sample would also put
Start Time 3'0 min' 1045 10 13 Ca— 8 10 ] o ] ‘ﬁ”g — 0 i T * H ' ' ! !’ 059 H H H “ 4 A H H “
: | G et ' ] i ' ' ¢4 less matrix in the liner, column, etc. and allow the analyst to “get more” runs before servicing is required. The “prep less and
Low Mass 50 High Mass 550 * . M H \ H N 034
. . . J 024 144 - . . . .
Threshold 75 A/D Samples 4 10 injections of 5 ppb 2-Methylnaphthalene (2.5 pg) :; y 02] save more” approach means processing less sample. This would save time and costs not only in prep but in solvent use and
MS Source 350°C Maximum 350°C 1‘ ; : 4 : : : : 7 o s disposal. These dramatically lowered scan MDLs/IDLs also suggest that SIM IDLs will be enhanced and so a combination of
o . o o 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 . . . . . . . .
| MS Qual 180°C Maximum 200°C ) 9 ) \\ R Corcansin both strategies is possible to result in the most time and cost effective analysis possible.
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