Detection of Picogram and Sub Picogram Semi Volatile
Compounds by Full Scan GC/MS Using the High Efficiency
Source
“ A Game Changer”




Objectives

Evaluate new HES capability to produce scan detection limits for SVOCs that were formerly only approached
by SIM.

Determine instrument detection limits (IDLs) for a few SVOCs across the classes of compounds typical to this
analysis.

Tentatively identifying unexpected unknowns in samples that would escape SIM,

Included in a target analyte lists for GC/MS methods such as EPA methods 8270, 625 and 525 methods

-- Agilent Technologies
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The Source of New Possibilities
The Maost Powerful E1 GC/MS Source
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Source Radiator Assembly




Additional lenses improve ion Transition and Focusing
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This analysis was performed using the 5977B GC/MS with the HES.

The system tested a mixture of Semi volatile compounds which were purchase from
Supelco'™. The standards were prepared following a standard dilution scheme. The
extended calibration range of 2.5 pug/L — 1000 ug/L shows superior dynamic range.

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

Following the analytical curve the system acquired eight replicate injections at the
low point of the curve to produce a MDL typical for an analytical laboratory.

: Agilent Technologies




Analysis of Semi-Volatile Compounds

GC Summary
High Efficiency Source Autotune - 5977
= = Tune timestamp: 11/10/2015 6:09 PM (UTC-8:00) GCMS-App_S9778
Run time 25 min. I D:\MASSHUNTER\GCMS\1\5977\HES_Atune_300C_8270_.5.u US1519D004
Oven Temperature 1 ) {‘ Ton Polanity Pos | Mass Gain 2
re o : . Emission 100.0 | Mass Offset -24
"mt'al) 40°C I Hold time 0.5 min. ‘| Electron Energy 70.0 | Amu Gain 2378
Post run 40°C #1 Rate 10°C/min. Filament [ A offsen 142,50
o, n q | Repeller 7.49 | Width219 -0.020)
#1 Value 100°C #1 Hold Time 0 min. ‘ | e e
#2 Rate 25°C/min. #2 Value 260°C ‘ | | Entrance Lens 10.1 | HED Enable on
. . Ent Lens Offset 17.02 | EM Volts 1126.0)
#2 Hold Time 0 min. #3 Rate 10°C/min. | ‘ e T T
#3 Value 280°C #3 Hold Time 0 min. | ‘ In A Post Extractor | 19 | Scan Specd E
. i Post Extractor 2 31 | Averages 3
#4 Rate 25°C/min. | #4Value  320°C | LR ,i%s 7 5«:J| e R UM e e Tr
. Mass (miz) ass (mz) lass (mz) Mass (m'z)
#4 HOId Time 8'5 min. Temperatures and Pressures
Actual m/z Abund  Rel Abund PwS50
€00 4sass  1000% 059 MSSouree 300 Turto Speed 1000
Agilent 5190-2293: 900 pL (sph];less, single taper, ultra inert) | 2890 30532 66.6% 0.60 15 Quad 180 Hivoe 131e08
501.90 21,818 4.8% 0.60
MS Parameters Low High Step Speed  Threshold  Peaks Base  Abundance  Total Ion
10.00 701.00 0.10 3 100 148 69.00 451,136 1,602,474
Acquisition Mode Scan | Normal or Fast Scanning Normal Scanning @
Solvent Delay 3.0 min. EM Setting Mode Gain 0.1 e
Trace lon Detection On 4
[Scan Parameters] i
Start Time 3.0 min. olb, LJ' ol
. 00 10 10 2 B0 M0 4 0 50 60 6%
Low Mass 50 High Mass 550 ‘ s ()
Thres}‘OId 75 A/D samples 4 Target m/z Actual m/z Abund Rel Abund Isom/z Iso Abund Iso Ratio
MS Source 350°C Maximum 350°C 69.00 £9.00 451,136 100.0% 70.00 5,278 1.2%
Ms Qual lsooc Maximum zoooc 219.00 219.00 298,944 66.3% 219.50 13,379 4,5%
502.00 502.00 21,096 4.7% 503.00 2,098 9.9%

Parameters for SVOC analysis HES Autotune

Agilent Technologies




Linearity: Semi-Volatiles Analysis

2-fluorobiphenyl

2-methylnaphthalene

Relative Respons

iphenyl - 10 Levels, 10 Levels
J y=0.003695"x

R"2=0.99841381
Avg. RF RSD = 6.597941

Used, 10 Points, 10 Points Used, 9 QCs

Type:Average of Response Factors, Origin:lgnore, Weight:None

R? = 0.9984
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Analyze Batch -

Semi-Volatiles Analysis: Anthracene

Agilent MassHunter Quantitative Analysis (for GCMS) - 8270 HES SCS - 04-20-2016.batch bin
File Edit View Analyze Method Update Library Report Tools Help

]

Sample: i‘l mdi 5ppb 1 - ﬂ | Sample Type: <all= = | Compound: [4m] anthracene = [=] ISTD: Phenanthrene-Di0 ?é Sample/Compound Group: <All> -
Sample Anthrace Anthracene Results Qu. | Qu_ | Phenanthrene-D10 (IS | Qu.. | Qu_
¥ Data File Type | Level Acq. Date-Time Amt | Tot Amt |Exp. Cone.| RT Resp MI | Cale. Cone. | Final Conc. | Accuracy| Ratio| Rati| RT Resp Ratio| Ratio
accustandard 5 ppb.D Cal 1 11122015 1:12 AM 5 5.0000] 13.644 5253 5.2413 52413 104.8] 94| 19.5] 13.558 40207] S.0] 10.7
accustandard 10 ppb.D Cal 2 111272015 1:43 AM 10 10.0000| 713.644 7753 9.4556 9.4556 6| 11.7] 20.9] 13.559 32896] 9.8] 109
accustandard 20 ppb.D Cal 3 11122015 2:14 AM 20 20.0000| 13644 13236 18.2521 18.2527 91.3]| 11.5] 20.4] 13.559 29093] 83| 10.7
accustandard 50 ppb.D Cal 4 114122015 2:45 AM 850 50.0000] 13.645 41255 54.0919 54 0919 108.2| 11.7] 20.8] 13.559 30597|] 54 110
sccustandard 80 ppb.D Cal 5 11/12/2015 3:16 AM &0 B0.0000| 13.644 56244 76.9646 76.9646 26.2] 11.1] 20.9] 13558 34842| 89 10.7
sccustandard 100 ppb.D | Csl & 1112/2015 3:47 AM 100 100.0000 | 13.644 71544 81.8705 91.8705 91.9] 11.5] 21.8] 13559 31241| 54| 107
sccustandard 200 ppb.D Cal i 111272015 4:19 AM 200 2000000 | 13.644 127358(C 129.0659| 7189.0659 94.5] 11.6] 21.0] 13.559 27024] 9.2] 108
sccustandard 500 ppb.D Cal 8 111272015 4:50 AM 500 500.0000) 13644 332001 506.2679| 506.2679 101.3] 11.8] 21.8] 13.559 26308] 9.1] 108
sccustandard 800 ppb.D Cal 9 11122015 5:21 AM 800 BOD.OOOD) 13644 664835 B44 7751 844 7751 105.6] 12.0] 21.9] 13.559 31572] 83| 108
accustandard 1000 ppb.D | Cal 10 114122015 5:52 AM 1000 1000.00. 13.644 1145741 [T [ 1117.1332 1117.1332 111.7]| 125] 22.4] 13.559 41145| 53| 108
5 ppb Mdl 10.0 k] 11122015 11:02 AM 5.0000] 13644 2237 44187 44187 B23| 120] 20.6]| 13.559 20318 90| 109
» 5 ppb Mdl 1.0 1 11412/2015 11:34 AM 5.0000] 13.644 3943 49218 45218 584| 11.2] 21.4| 13.559 32142| 5.0] 10.7
5 ppb Mdl 2.0 1 11412/2015 12.05 PM 5.0000) 13.644 3387 | 48423 48423 96.8] 10.3] 17.5| 13559 28057| 28] 110
5 ppb Mdl 3.0 i 11122015 12:36 PM 5.0000] 13.644 3193 4.84%1 4.8437 97.0] 11.0] 20.8] 13.558 26416] 95] 11.0
5 ppb Mdl 4.0 C i 111272015 1.07 PM 5.0000] 13.644 2768 4.8515 4.8515 97.0] 124 20.7] 13.559 22891 ol
5 ppb Mdl 5.0 C i 114122015 1:38 PM 5.0000] 13.644 3555(C 47242 47242 45| 10.0] 21.0] 13.559 30189] 93] 109
5 ppb Mdl 6.0 C i 114122015 2:09 PM 5.0000] 13644 3228(C 47843 47843 95.7] 10.3] 21.0] 13.558 27069] 93] 106
5 ppb Mdl 7.0 C 1 11/12/2015 2:40 PM 5.0000] 13.644 2g62|C 4.8012 4802 960] 132] 22.9]| 13559 23910| 92)] 10.7
5 ppb Mdl 8.0 C 1 1141272015 3:11 PM 5.0000) 13.644 3313|[C 47903 47903 95.8] 109] 20.2| 13559 27744] 85.1) 1156
5 ppb Mdl .0 C i 111272015 3:42 PM 5.0000] 13.644 3519\ 46725 46725 93.4] 121] 22.6] 13.558 30213] 8.1] 111
T : = 8 | [e=] | Alﬁ il = | B 5 O | &2 05 o oA H g £ A EI ~+ 1 X~ [ | Type: AverageofResp.. = Origin: Ignore ~ Weight: None =
5 ppb Mdl 1.0 Anthracene mdl 5ppb 1 178.0 . 1520 . 1760 Anthracene - 10 Levels. 10 Levels Used. 10 Points. 10 Points Used. 10 QCs
= x102 3.297E-003| &= 1 @ 101 ¥ = 12463333 %
= ] = 2  28{R"2-038876311 . . -
o 1 o a 2 Type:Average of Response Factors. Origin:lgnore, Weight:None
o 3.644 i g Awvg. RF RSD = 7.278250
EREEE sthracene E 5 o
2 . =4.5218 2 2 22
a 0.8 o = 2
= = 2
;;,; 0.7 ﬁ 1 -g-
0.64 1.2
0.5+ 1.2
0.4 Ly
0.2
034 0.6
0.24 D44
014 0.24
o4
1 T T T T T T T T T T T T A
134 135 136 137 13.8 139 124 135 138 137 13.8 139 61 & 01 02 03 04 05 06 07 08 02 1 11 12 13 14 15 16 17 18 19 2 21
Acquisition Time (min) Acquisition Time (min) Relative Concentration
I |[Modified |[mdl 5ppb 1

|[Anthracene  |[20 Samples (20 total) Y

Agilent Technologies




Batch Table

-201 6.batch.bin

Restore Default Layout

Semi-Volatiles Analysis: Anthracene

Sample: l] mdl 5ppb 1 - ﬂ | Sample Type: <all> ~ | Compound: [#®] Anthracene ~ [=| ISTD: Phenanthrene-D10 E )v SamplefCompound Group: <all> -
Sample Anthrace . Anthracene Results Qu.. | Qu_ | Phenanthrens-D10 (IS | Qu_ | Qu..
w Dat= File Type | Level Acq. Date-Time Amt. | Tot. Amt. | Exp. Conc.| RT Resp. | Mi| Calc. Conc. | Final Conc. | Accuracy | Ratio| Ratio] RT Resp. Ratic| Ratio lSp|ked amount

accustandard 5 ppb.D Cal 1 114122015 1:12 AM 5 5.0000] 13644 5253 | 52413 52413 i) 94] 195] 13558 40207] 90] 107
accustandard 10 ppb.D Cal 2 11122015 1:43 AM 10 10.0000| 13644 7753 | 54556 5.45586 9464 11.7] 20.8] 13558 32896 98 TDB/
accustandard 20 ppb.D Cal 3 1141272015 2:14 AM 20 20.0000] 13644 13236 18.2521 18.2521 9134 115] 20.4] 13,559 25093 &8
accustandard 50 ppb.D Cal 4 1141272015 2:45 AM 50 50.0000) 13645 41255| 54.0919 54.0919 10828 11.7] 20.8] 13.565 =] 110
accustandard 80 ppb.D Cal 5 1141272015 3:16 AM 20 20.0000] 13644 seg44|C 76.9646 76.9646 962 11.7] 20.8) 13.558) 34842] 239) 107
accustandard 100 ppb.D Cal B 11122015 3:.47 AM 100 100.0000| 13.644 71ba4 91.8705 91.8705 91.9 1'[;__2—?.3'—17559 31247 941 10.7
accustandard 200 ppb.D Cal 7 1111272015 4:.19 AM 200 200.0000] 13644 127358 189.0659| 189.0659 ” 11.6] 21.0] 13.559 27024] 92] 108
accustandard 500 ppb.D Cal 2 11/12/2015 4:50 AM 500 500.0000| 13644 332001 [T 506.2679 2%/ 10139 11.8] 21.8] 13.559 26308] 9.9] 108
accustandard 200 ppb.D Cal 9 114122015 5:21 AM 200 B00.0000| 13644 664235 [ |_BeaT751 B44 7751 10560 120] 21.8] 13559 31572] 22] 108
accustandard 1000 ppb.D [ Cal 10 11122015 5:52 AM 1600 [TonToT ] 12644 7 THA1382] 1171332 1117 125| 22.4] 13559 41145] %3] 108
5 ppb Mdl 10.0 Qc 1 [11/12/2015 11:02 AM 5.0000] o= 2237 | 22167 | 22167 | seafi120] 208] 13589 Z0318| 8 ——> Ica Iculated amou nt|

> 5 ppb Mdl 1.0 4 1 11412/2015 11:34 AM 5.0000) |13.644 3943 4.5218 45218 ag4) 1121 21 41 43-5559 32142] 50) 107
5 ppb Mdl 2.0 1 1112/2015 12:05 PM 5.0000] J13.644 3387 48423 | —pEEE 968 10.3] 17.5] 13.55% 28057] 26] 110
5 ppb Mdl 3.0 1 1711272015 12:36 PM 5.0000] J13.644 3193 48497 48431 9704 11.0] 20.8] 13.558 26416] 9.5] 110
5 ppb Mdl 4.0 1 114122015 1:07 PM 5.0000] J13.644 2768 48515 4.8515 9704 124 20.1] 13.559 22891 9.9] 111
5 ppb Mdl 5.0 1 114122015 1:38 PM 5.0000] J13.644 3555 | L7242 47242 945 10.0] 21.0] 13559 30189] 93] 109
5 ppb Mdl 6.0 1 11/12/2015 2:08 PM 5.0000] J13.644 3238 47843 47843 957 10.3] 21.0] 13558 27069] 93] 1086 A
5 ppb Ml 7.0 1 [11712/2015 240 FM 5.0000] [12.644 2862 |1 28012 | 28012 | 960 [Saalaaelioses 32030]—021—10= > Ccuracy
& ppb Mdl 8.0 1 11412/2015 3:11 PM 5.0000) |13.644 3313 47803 47903 9589 109] 20.2] 13.559 27744] 9.1] 1156
5 ppb Mdl .D 1 111272015 3:42 PM 5.0000) |13.644 3519|C 4 BT 4.6725 9344121 226] 13.558 30213] 9] 111

ot fpxidg|lmmalElns | LS 0|20 dh s Als A
5 ppb Mdl 1.0 Anthracene mdl Bppb 1 . 1780 . 1520 . 17760

= x102 - 3397E+D02| = %1027 Ratio=11.2 (649 ¥ 8 %10 7
] 1 : = 1 Ratio=21.4 (1222 2 234

=] 3 o 1.4 =
= 14 H = : = 25

= RT=13544 = 2
S paq me=Anthracgne = = 2.4
= c.=4.5P18 = £ zz
o 0.84 = = 7

2 = =
= 074 = I
= & 1.6
05 ol
0.5 1.24
0.4+ &
0.84
0.34 0.6
0.2 044
014 0.24
P o4
0 T T T T T T T T T T T T -0.24

13.4 135 136 137 13.8 139 134 135 13.6 137 138 139
Acguisition Time (min) Acquisition Time (min)

R"2 =0.98876911

| Type: Averageof Resp

=

Origin: Ignore

* Weight: None v| ISTD

Anthracene - 10 Levels, 10 Levels Used. 10 Peints, 10 Points Used, 10 QCs
y=12463333"x

Type:Average of Response Factors, Origin:lgnore, weight:None
Awvg. RF R5D = 7.278250

01 02 03 04 05 €& 07 08 085 1 11 12 12 14 15 18 17

18 18 21
Relstive Concentration

e

Modified mal Sppb 1 Anthracene  ||20 Samples (20 total)




Semi-Volatiles Analysis: 2-Fluorobiphenyl

fim Agilent MassHunter Quantitative Analysis (Environmental Analysis for GC
File Edit View ethod Upd Library Report Tools Help

Quantitate Batch r B [<] Restore DefaultiLayout

Batch Table
Sample: W] 8270 curve point 10 ~ £ | Sample Type: <Ali> - - [=] ISTD: . IF =1 ||@ 2

Compound Group: <All> ~ Sample Group: <All> > ISTD: <All> ~ Time S AFmOUQt Accuracy
oun o

11/12/2015 1:12 AM
11/12/2015 1:43 AM
112 214 Al
45 Al
-16 Al

o

z

.opgl
i
i

ololololoof

J

N Name Data File
8270 curve point 1 accustandard 5 ppb.D
8270 curve point 2 dard 10 ppb.D
8270 curve point 3 accustandard
8270 curve point 4 accustandard
8270 curve point 5 accustandard
8270 curve point 6 accustandard
8270 curve point 7 accustandard 2
8270 curve point 8 | accustandard
8270 curve point
8270 curve point
mdl Sppb 10 Mdi 10.
mdl Sppb 1 ppb Mdi 1.
mdl Sppb 2 Mdl 2
mdl Sppb 3 Mdl 3.
mdl Sﬁb 4 Mdl 4.

RIS

D(DID D

332

38

kg

;

8121813 /slallal

g

|

o|o|ojojo|o|o]
glolololololo

iRk

&

SRR

MMM

ololh
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gielals(8ls

23S

i

RARARRIBRIRIR
(=] (=] (=] (=]ts] L] (=] Ls]

lolnalnolmln

O«
O

Sl
o

formati
o 2 Ax|9 dlE=AEMmes | LlR Al 25 8 4] 4 I[=] »| (=) [=] | Type: Averageof.. = Ongin: 1. = Weights N..
EIC (172.0) Scan accustandard 1000 ppb.D 172.0 . 171.0 . 170.0 = Scan (11.201-11.316 min. 20 scans) accusia 2-fluorobiphenyl - 10 Levels. 10 Levels Used. 10 Points. 10 Points Used. 9 QCs
x10 2] 11.24% min. 6.612E+005 x102 | Ratio = 38.0 (104.2 %) %10 27| Lib Match Score=88.6 *] y =0.003695° x
Ratio = 27.4 (104.€ %) 14 1720 2 ?Ai'f arepe of Responss Factors. Origin:lgnore, Weight:None
— . igin: . -
7 AYGRF RSD - 6.567821

.54
&
3]

4.
4.
4.
4

Calibration Curve

3
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2-fluorocbiphenyl - 10 Levels, 10 Levels Used, 10 Points, 10 Points Used, 5 QCs
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W2 |+ T P: [&a] [=] | Type: Averageof.. = Origin: I.. ~ Weight: N.. "'| ISTD | Qe ] cC

2 methylnaphthalene - 10 Levels, 10 Levels Used, 10 Paoints, 10 Points Used, 5 QCs
1| v =0.002954 " x \‘I’,
R"2 =0.99931258

1.5+ TypeAverage of Response Factors, Ongin:lgnore, YWeight: None
144 Avg. RF R5D = 5945991
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2ot QEY ¢ xMloe 2 -

%103 |+ EICI141.0) Scan 5 ppb Mdl 8.0
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MDLS: Semi-Volatiles Analysis

Avg
MName RT Transition Avg Conc. Std. Dev. Conc./Std. Conc. RSD MDL LOoQ LOD Avg Height Avg. Resp Resp. RSD
Devwv.
1,4-dichlorobenzene 8.8477 146 2.5604 0.0507 50.54 2 0.133 0.5066 0.152 1247 2634 5.9
1,2-dichlorobenzene 8.68 146 2.5889 0.0744 34.82 2.9 ©.1951 0.7435 0.2231 1390 2503 5.8
Anthracene i3.6e62 i78 2.3763 0.0471 50.49 2 ©.1235 0.4707 0.1412 1960 3029 15.9
Benz[a]lanthracene i7 228 2.894 0.094 30.79 3.2 0.2467 0.94 0.282 919 1600 23.3
2-flucrophencl &6.354 112 1.8707 ©0.1018 18.38 5.8 0.2671 1.0177 0.3053 371 1036 10.3]
Phenol-dS- 7.853 99 2.0789 0.1061 19.59 5.1 0.2785S 1.061 ©.2183 58S 1353 9.2
Phenol 7.872 sS4 2.0978 0.0753 27.85 3.6 0.1977 0.7533 0.226 60S 1206 2.7
Aniline 7.968 93 2.0027 ©.1123 17.83 5.6 0.2948 1.1232 0.337 974 1854 8.1
Bis(2-chloroethyl) ether 8.0445 93 2.4595 ©0.1975 12.45 a8 0.5183 1.9747 0.5924 836 1856 7.5
2-chlorophenol 8.149 128 1.8842 0.1333 14.13 7.1 0.3499 1.3333 o.4 4|12 942 9.7
1,3-dichlorcbenzene 8.378 i1s6 2.5532 0.0566 45.14 2.2 0.1485 0.5657 0.1697 1399 2575 5.9
Dibenz[a,hlJanthracene 22.325 278 5.8961 0.4339 13.59 7.9 1.1388 4.3391 1.3017 224 970 23.9
Benzyl alcohol 8.6042 108 2.6224 0.6737 3.89 25.7 1.768 6.7365 2.021 337 857 26.3
Dibenzofuran 12.202 168 2.6192 0.0787 33.28 3 0.2066 0.7871 0.2361 2574 39048 10.5
o-Cresol 8.732 108 2.9833 0.9942 E 33.3 2.6092 9.9416 2.9825 535 1434 34 2
Bis(2-chloro-1-methylethyl) ether 8.79 121 3.72 ©0.1907 19.51 5.1 ©.5005 1.9072 0.5722 241 684 8.9
p-Cresol 8.924 108 2.4153 0.653 3.7 27 1.7138 6.5301 1.959 489 1153 27.45
N Nitroso-di-n-propylamine 8.953 70 2.8614 0.4659 6.14 16.3 1.2227 4.6589 1.3977 s24 1448 20.49
Hexachloroethane S.14 117 2.4922 0.1367 18 24 5.5 0.3586 1.3665 0.41 503 798 5.8
Nitrobenzene-DS 9.166 82 2.2607 0.0589 2s8.4 2.6 0.1545 0.5887 0.1766 861 ie8s8 6.2
Nitrobenzene 9.192 77 2.1995 0.1304 16.87 5.9 0.3422 1.3038 0.3911 816 1458 9.3
Isophorone S. 484 82 2.0293 0.0875 23.2 4.3 0.2295 0.8746 0.2624 1078 1899 8.5
2,4dimethylphenol 9.602 107 1.808 0.0766 23.61 8.2 ©0.2009 0.7657 0.2297 531 897 8.5
bis(2-chloroethoxy}methane 9.721 S3 2.2003 0.0797 27.62 3.6 0.2091 0.7968 0.239 11482 1805 4§
2,4-dichloro-phenol 9.87 162 1.3744 0.1568 8.76 11.4 0.4116 1.5684 0.4705 253 as7 16.6)
1,2,4-trichlorobenzene 9.984 180 2.5619 0.0646 39.65 2.5 0.1696 0.6462 0.1939 1337 2057 6.7
Naphthalene 10.086 128 2.5072 0.033 76.08 i3 0.0865 0.329S 0.0989 3723 S908 6.
4-Chloroaniline 10.117 127 2.141 0.256 8.36 12 0.6718 2.5596 0.7679 795 1720 i4.
Hexachlorobutadiene 10.219 227 2.002 ©.4507 4,484 22.5 1.1828 4.5068 1.352 553 621 25.5
4-chloro-3-methyl-phenol 10.629 142 2.6386 0.3667 7.2 i13.9 0.9625 3.6673 1.1002 256 530 18.5
2 methylnaphthalene 10.863 141 2.4774 0.2275 10.89 9.2 0.597 2.2747 0.e824 1857 2953 7.5
2-fluorobiphenyl 11.24 172 2.2854 0.0579 39.49 2.5 0.1519 0.5787 0.1736 2365 3421 7.
2 chloronaphthalene 11.396 i1e2 2.3229 0.057 40.96 2.4 0.1495 0.569S 0.1709 1889 2857 8.
2-Nitroaniline 11.472 &es 2.0706 0.3219 6.43 is.s 0.8448 3.2188 0.9657 179 294 17.7]
Dimethyl phthalate 11.635 163 2.2032 0.0793 27.8 3.6 0.208 0.7925 0.2378 1601 2510 6.
2,6 Dinitrotoluene 11.72 88 2.3394 O0.3694 6.33 is.8 0.9696 3.6843 1.1083 143 200 is.
Acenapthylene 11.845 152 2.5816 0.2025 12.75 7.8 0.5315 2.0252 0.68076 2327 3699 F &
iline 11.896 92 0.465 o.3278 1.42 70.5 0.86032 3.2781 0.9834 119 215 25.
Acenaphthene 12.0248 is2 2.9098 o.4256 6.845 is.6 1.117 £.2561 1.2768 1163 1805 11.
2,4dinitro-toluene 12.135 16es 10.127 0.2458 41.2 2.4 0.6451 2.4578 0.7373 142 208 18.
Diethyl Phthalate 12.358 149 5.1659 0.9011 5.73 17.4 2.3648 9.0105 2.7032 3467 4979 23
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IDL’s Extractor vs HES

Bis(2-ethylhexyl)phthalate
Di-n-octyl phthalate

Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (a) pyrene

Indeno (1,2,3-cd) pyrene
Dibenzo (a,h) anthracene
Benzo (g h,i) perylene

b.70
1.18
2.46
4.39
3.40
10.82
b.03
5.43

£%- Agilent Technologies

3.00
3.01
1.48
0.83
1.04
2.58
3.18
2.86



These results suggest a significant improvement in linearity and system stability
at the lowest concentration level.

The HES of the Agilent 5977B GC/MSD offers the possibility of performing fewer
analysis by eliminating the need to perform SIM reanalyze samples which would
have been undetectable using a standard system. The detection limits are
superior when compared to previous systems.

The signal improvement provided a more stable platform to perform day to day
analysis over a wide dynamic range even at Sub picogram levels.

: Agilent Technologies




Three additional benefits for you as an instrument operator.

1. The ability to use smaller extraction volumes for liquid samples due to the
increased sensitivity of the new HES source design.

2.The ability to use small volume injections which reduces the need for inlet
maintenance

3. The Ability to Use high split ratios which allows you to use the system for
analyzing samples at the levels typically used in an environmental laboratory

: Agilent Technologies




Improved Linier‘l‘t‘y'Us'mg, the-Agilent 5977B GC/MSD, and a ngbh-Eﬁiclency Source For Organic Analysis

2 R ASMS 2016 : Agilent Technologies
Harry Prest, Melissa Churley And Dale Walker 'Agilent Technologies Inc., 5301 Stevens Creek Blud:; Santa Glara, CA 95051 USA XXXXX.

This poster demonstrates the use of the High Efficiency Source S e e G ety for GO LA SO0CE ks o e o | 0 | 00 |wesmge| s mrso
(HES) with its newly designed lenses, ion path, and magnet. Instrument Parameters I ': L3 :" """‘ e 'B’E e — e et | b
& | o] weenss | @] s e
These improvements provide for better system stability for 5975 HES 78908 GC —] 1 4<ichiorotenene 8477 46 25604 00807 st 2 0133 0506 0152 1447 2634 53
multiple sample types, including both Volatile and Semi 868 146 25889 00044 348 23 s oze  omm B0 2503 &
Sl 3] @icneoonin 1) | Swetpe > | Conpent 8] ordstent e - .
Volatile analysis. This source is available on multiple e L I el B BN o e awe oo s 2 omx oo own e s 189
instrument platforms. - osmie: ob EOmuT o BIEH o> [ | v ms ams oms 3 32 ome  o0s  om s 10 :3
Swn B, . e3¢ mw 1o owom 3 se o%n o7 oxss w1 % 103
The 59778 HES was used to analyze these samples. The data e oen 7853 9 209 01061 1959 51 omes 108 03183 585 1353 92
shows the benefits of the HES when used to perform typical e 7am s 20m ooy zss 36 omm  omm ome &5 146 )
Semi Volatile laboratory analysis. e 7588 s 20w  oun  us S5 omes  1um oW e s 8
e w:mumm]nm 804 s 2w ows  nas s oss  imo  osae  s% e 75
The Overall Linearity for the Semi Volatiles are shown here. omn 2<hirepherc ) . ime omm 1n 71 o imm 04w sa 57
The curve concentrations performed on the 59778 HES shows £ —= e 1.3sicncrcbansene a3 16 asm oo 4 22 omes  osesr  oww w8 55
a wide dynamic linear range as well as excellent low level R h sz | soomol iz L oo et o oei Hariracene 23s s ssme omw 1S 24 e ems 1w a2 s ns
seability forall compounds e e ] )52 3 sercyaconol 8506 18 2e2¢  oew 38 27 1% enes 2o T
= mumu—mmmun Dsersctran 2 w26 oow B 3 o  onm  ome a3 w8
B ocrescl e 18 2sm ossa 3 w3 aem ssas  2sms  ss o e 342
e——— ssi2<Moro-mechyiechy ther 78 m an oy s s1 osws  1sm  osm T 83
p<rescl a5 0 2asm oes 37 7 amm eso 1ss s us e
i Snalyih wes periormadiusing the SV 7B SC ME D e [hircso i propyamine 8553 M 281¢ 08 61 163 1w asss 137 s 148 08
HES, The system tested a mixture of Semi volatile compounds e 914 W 2em on7 182 55 03586 13665 041 503 % 58
which were purchase from Supelco'™. The standards were - 66 82 22607 00589 384 26 0155 05887 01766 861 1688 62
prepared following a standard dilution scheme. The extended e " - 9192 7 2109 01304 1687 s9 03 1303 o3 816 1458 33
calibration range of 2.5 pg/L — 1000 pg/L shows superior B \E" sRz|idlee asahnlen ] ¢ 21 @ @] moesenes ~ omgm: ™ & om  oos  m2 43 omss  ome  oxn e 19 85
o120 1 TOere, 0L s 167, 0o U 308 ;
dynamicrange] D | et shnt 52 w1 ooee s 2 oxm  oms  omw  s1 &w 85
| R KIS cenption s 5 200 oow  ua 35 ows o oms  ma 15 45
The system acquired a ten point calibration curve using the N ":;: SR s Ol e 587 1 13 o01ses 876 14 0ams 158 04705 53 57 166
following concentrations; 5, 10, 20, 40, 50, 80, 100, 200, 500, o a5 w0 2% ook 36 25 omse  os  oms  mw w9 &
o 1008 m asm om0 13 ooss o ER) 6
800, 1000 g/ - -
o 0117 w0z a3 1 oeme  asse  ores 7m0 e
Following the analytical curve the system acquired eight 15455 1ol s, 10 P, 0Pt e, 56 & o e 025w 20w ows; 4w s 1um 4 1392 s en ms
R o O e TR e B S0 g BRI T o b o N ke g 1082 1@ om0 72 3 oses e 1w s ms
DL typical for  analytical laboratory 85 By A S haagnae Focors Ong tgnre Vi ere : hos Nk 2 mechyinagh 088 w27 s iom 52 os  ame  oex  ww m 75
Eo1e o . o 2 crctisneny 12 m ams oo 3 25 omw  osw  ome s 78
o & " -:x 2 coronaphen ume e ams oo 4% 24 omss  osess  owos e aws 8
ffciencySource Atotune- 5577 i3 G b . 2 vcaniine e & 2006 oms  ee 185 oss  3ams oses 1 w7
e st Y i o " oimethylphalate 163 W 22m  oom s 35 o  oms ol 1 250 65
T b o ‘ 25 Dnrotcivene un s s o €3 15 osse  3ee 108 1@ 20 183
[ | 2 . 0 scens 118 s asme o s 78 osus  aom  oeme  my 7%
g3 e N A - 3 caniine 1185 %2 oss  ows i@ 705 os  3um osss i aus  me
H e o T i oo o) ¢ o om0 MM cenaphinene 102 12 29 026 68 146 1w a6 16 ue 105 118
8 I 2 4<introtcivene 21 s 0 o a2 24 oss1 247 omn w28 14
| K e s e sws cen _sn__pe awe sas i e _on )
| ECEECONE N N e S
e — zl e - yome = “
) 19 Loven. 1o Lot ar 30 s +
- ol m o e e These preliminary results suggest a significant improvement in linearity and system stability at the lowest concentration level.
1 3 The HES of the Agilent 53778 GC/MSD offers the possibility of performing fewer analysis by eliminating the need to dilute and
4 os reanalyze samples which would have been over range on previous systems. The signal improvement provided a more stable
oz platform to perform day to day analysis over a wide dynamic range.
il & _—
TERE R W E R R b % e o -
B -
™ T ™ S ™ R o -
\ J o

Agilent Technologies




