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Chromatographische Grundgleichung
Auflosung
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a = Selektivitat < stationare Phase

N = Effizienz (Trennleistung) - Saulendurchmesser,
Saulenlange, Gastyp

kK’ = Retention (Retentionsfaktor) - Filmdicke, Temperatur
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Agilent GC Phasen

GrolRer Selektivitatsbereich

* Unpolare Phasen - reine Siloxan- und substituierte Siloxanphasen

— DB-1, HP-1, DB-5, HP-5, V4-1, VF-5, DB-1ht, DB-5ht, ms-Phasen, HE-
Phasen, Ul Phasen

* Phasen mit mittlerer Polaritat - substituierte Siloxanphasen

— DB-35, DB-35ms, DB-17, DB-200 DB-210, DB-624, DB-1301, DB-1701 ms-
Phasen, HE-Phasen

» Polare Phasen - hoch substituierte Siloxanphasen und Polyethylenphasen
— DB-23, DB-225, HE-Phasen

— Polyethylen Glycol: HP-Innowax, DB-Wax, VF-Wax ms, DB-Wax etr, HP-
FFAP, DB-FFAP, HE-Phasen

« Saulendimensionen
— 1d: 0.05-0.53 mm
— Langen:10 — 60 m bzw. bis 150 m

Agilent Technologies



Parameter fur Geschwindigkeit und Auflosung

Resolution | Capacity

Column length C Decrease] _Increase | Increase

Internal diameter Increase<: Decrease ) Increase

- - "\
Film thickness Decrease) Increase | Increase
elium

Carrier gas Nitrogen -
2 Hydrogen J
Velocity Increase | Optimum -
Temperature Increase | Decrease
Speed Saulenparameter Trennbedingungen
« kurzere Saulen * anderesTragergas
f? o kleinerer SaulenID  + hohere Tragergasgeschw.
* dunnere Schicht * schnellere T-programmraten
@
Capacity Resolution
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Saulendurchmesser — Theoretische Trenneffizienz

Total Plates  I.D. (mm) n/m
@m N~ 112,000 0.05 23,160

- ~ 112,000 0.10 11,580

0.25 4630

- N~112,000  0.32 3660
k=25 |

High-efficiency GC 0.18 6,660
~ 112,000 0.20 5830

~£%- Agilent Technologies




Optimierung des Massentransfer

Verkirzung des Diffussionspfads zur Wand

Summenkurve
van Deemter

Massentransfer-

/\

u
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Probenkapazitat

|.D. (mm) Kapazitat (ng) Filmdicke (um) Kapazitat (ng)

0.05 1-2 0.10 50-100
______ 9 _1_9____________f'_1_§______ 0.25 125-250

0.18 2599 1.0 500-1000

0.20 35-70 3.0 1500-3000

0.25 80-160 5.0 2500-5000

0.32 110-220

0.32 mm I.D.
0.45 600-800

0.53 1000-2000
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Methodentransfer - Freeware

#'v GC Method Translation - 530320_mxd

Criterion: © Translate Only " Best Efficiency ¢ Fast Analpsiz Nnne| |Speed gain: 2.27176

=l EHlE 7 Original Method Translated Method
Column
Length. m 30 ~ 18.2
Internal Diameter. Lm [~ 320
"~ Film i+ Unlock
Thickness. 1Lm 0.5
Phaze B atio . 153.8
Carrier Gas | Helium ll Helium ;I
" Enter one Setpoint = Unlock 1
Head Pressure, psi - 4. 989 . 11.409
Flow Hate. IanJ’min 'I h 37 " 31646
Outlet YVelocity, cmizec h0.65 82651
Average Yelocity, cmfsec 43 . &”B
Hold-up Time, I min - I 1.16279 . 0.522989
Outlet Preszure [absolute], pEi 14.696 [~ 14.696
Ambient Pressure [abzolute], pEi 14.696 [ 14.696
Oven Temperature | 1-ramp Program Hamp Final Final Hamp | Final Final
Rate | Temp. Time Rate | Temp. Time
“CA ity C ik “C ity “C ik
Initial 100 1 100 0.440
Ramp 1 4.5 325 15000 10223 |325 6603

P S ample Information | Hone ™ I




Pefferminzol

17.7 min
WUULJJLMJ\LU thdmmi A -9.7 min (0.18 mm, He Carriler)
(0.25 mm, He
Mh wu‘jm Carrier) 27i4 -
Time (min)
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Pefferminzol

10.6 min
M l A -16.8 min (0.18 mm, H, |
d Carrier) I

’ \ 17¢.7 min
MULLMJLMJLU ML}LMJ i A -9.7 min (0.18 mm, He Carriler)
(0.25. mm, He
MMMM Carrier) 27i4 -
RIS PP
Time (min)
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Pefferminzol - Auflosungsuberprufung
| \ ‘\

A -16.8 min (0.18 mm, H, Carrier)

|

A -9.7 min (0.18 mm, He carrier)

| | l ﬂ 17.7 min
| U e r |
o b
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Optimierung unter Beibehaltung der Auflosung

Compound Resolution

Compounds 0.25 mm 0.18 mm 0.18 mm
Helium Helium Hydrogen

Sabinene

1.52 1.59 1.56
B-Pinene
a-Terpinene

1.61 1.73 1.86
p-Cymene
Speed Gain N/A 35% 61%

Agilent Technologies



GC:
Sampler:

Carrier:

Inlet;

Inlet Liner:

Retention Gap:

Y-splitter :

Columns:
1
2

Oven:

Detection:

Probe:

Chromatographische Bedingungen
Contract Laboratory Program CLP Pestizide

Agilent 6890N

Agilent 7683B, 5 L syringe (Agilent part #5181-1273), 0.5 pL
injection

Hydrogen ( flow programmed , 69 cm/sec at 120° C, ramped at
99ml/min to 106 cm/sec at 4.4 minutes, purified through a Big
Universal Trap Agilent part # RMSH-2)

Split/splitless; 220° C, pulsed splitless (35 psi for 0.5 min, purge flow
of 40 ml/min on at 1 minute, gas saver flow 20 ml/min on 3 minutes
Deactivated single taper direct connect (Agilent part # 1544-80730)
5m x 0.25 mm ID deactivated (Agilent part # 160-2255-5)

Quartz deactivated (Agilent part # 5181-3398)

20m x 0.18mm x 0.18um DB-17ms (Agilent part # 121-4722)
20m x 0.18mm x 0.18um DB-XLB (Agilent part # 121-1222)
120° C (0.32 min); 120 ° C/min to 160° C; 30 ° C/min to 258°C (0.18
min); 38.81° C/min to 300° C (1.5 min)

HECD 320° C; nitrogen makeup; constant column + makeup flow 60
(ml/min)

CLP Standard; organochlorierte Pestizide in Elutionsreihenfolge: Tetrachloro-m-

Xylol, a-BHC, y-BHC, B-BHC, D-BHC, Heptachlor, Aldrin, Heptachlorepoxid, y Chlordan,
aChlordan, Endosulfan1, 4,4 DDE, Dieldrin, Endrin, 4,4DDD, Endosulfan2, 4,4DDT, Endrinaldehyd,

Endosulfansulfat, Methoxychlor, Endrinketon, Decachlorobiphenyl

Agilent Technologies



Analyse: CLP Pestizide - 0.4 pg/Komponente

20

" DB-17ms 20m*0.18mm*0.18 um v

N Agilent PN #121-4722 |
278 16 |

250
225 12 }
200 1 { [\
175 U‘ 3 6 57 8 10 ‘ ‘

‘ | " \" M I \ \ ‘
150 | ‘\ w 4 \\ M | - “\‘ “‘ || H ‘

\ | |
125 A (‘\ “ JH H . M‘J ‘\J B \ N L_J “ } )L
0o :

~  DB-XLB 20m*0.18mm*0.18 um; Bestétigucngsséulﬂ 6 min

Agilent PN #121-1222

400
21
350 19
16

300 1 1213 15‘17

| 2 14 h |18
250 ‘l‘ :T . 5"6 ”7 8, 9‘[‘11 H \ “ |

| \ [ .

200 \ \ \ I \ l “ H

L I L . 6min
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Agilent 7890A: Heart Cutting und Backflushing
Analyse: PCDDs, PCDFs, PCBs in Fischol

No Cut
ECD 1 @ W
restrictor solenoid valve
] (off)

SIS Inlet (——1 Pcm

41.040 psig @ 20.160 psig :
DB-XLB Deans Switch

4_L _J Cutto Column2 CFT

ECD 2
@ =IO T

restrictor solenoid valve

(on)
['S/S Inlet | »
41.040 psig @ l 20.160 psig
DB- XLB_J
| ECD 2 I @
DB-200
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Analysenbedingungen

1. Saule: J&W DB-XLB, 30m*0.18mm*0.18 um, PN 121-1232
2. Saule: J&W DB-200, 30m*0.25mm*0.5 um, PN 121-2033
Liner: Agilent deactivated, single tapper PN5062-3587
Inlet: Split/splitless bei 330C

T-Programm: 1 min - 80C, 50C/min bis 200C(0min), 10c/minbis290C (5min)
Detektoren: ECD bei 340C

ECD make up: N2 mit 60 I/min

Tragergas: H2

T fOr Backflush:290C fur 2.4 min

Optimal durchfuhrbar jetzt mit den neuen flexiblen Metallferrulen
Appl.Note: 5989-6095

Agilent Technologies



Heart Cutting zur Isolierung von PCBs von Fischol
gespiked mit Aroclor 1260

|
Saule 2: DB-200 153 180
P/N 122-2033 138
25
?Og 101 118
ECD1 A,ECD1A,FrontSignal (CHUANHONG FIS 5
Hz 10 28 52 w
j " \‘}a NT Y T h\

Saule 1: DB-XLB
P/N 121-1232

7 N 4 /N
HeartCuts 28 52 101 118 153 138

| | | | | |
16 18 min

T LML
1

80
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28 Verbindungen aus der Toxikologiedatenbank

b
10 12
/ 8 17
1"
7
1 6
2
3
! 5
\W/ L’h ]L

1 2 3 4 5 6 7 8
1 Amphetamine 15 Codeine
2 Phentermine 16 Lorazepam
3 Methamphetamine 17 Diazepam Instrument Conditions

44 Niccjtme 18 Hydrocodone Carrier: Helium fixed pressure 35.0 PSI
5 Methylenedioxyamphetamine(MDA) 19 Oxycodone Inlet: splitless 1 pl 280 °C, total flow 56.4 ml/min, 3 ml/min
6 Methylenedioxymethamphetamine(MDMA) 20 Temazepam switched septum purge, gas saver off, 50 ml/min after 0.4 minutes
. . . . Inlet Liner:  dual taper deactivated (Agilent p/n 5181-3315)
7 Methylenedioxyethylamphetamine 21 Dlac?tylmorphme Column: Agilent J&W DB-35msUI 15m x 0.18mm x 0.18um
8 Meperidine 22 Flunitrazepam (Agilent p/n 122-3832U1) 35 PSI constant pressure mode
9 Phencyclidine 23 Nitrazepam Back-flush:  post run: 1 min. 1 psiinlet, 75 psi aux EPC
10 Methadone 24 Clonazepam Oven: 100 °C (9.25 min) to 345 °C (40 °C/min, 2.25 min hold)
. MSD: transfer line 300 °C, source 300 °C, quadrapole 180 °C scan mode

11 Cocaine 25 Alprazolam NPD: Blos bead 300 °C H, 3 ml/min, 60 ml/min air, 11 ml/min
12 SKF-525a (RTL Compound) 26 Verapamil makeup + col flow
13 Oxazepam 27 Strychnine CFT Device: 2-Way splitter with solvent venting between MSD and NPD
14 Tetrahydrocannabinol 28 Trazodone

- Agilent Technologies
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Applikationsbeispiel — Aromatische Solventien

* ASTM Unified aromatic solvent methods D16
— Combines 10 ASTM aromatic methods into one
— One method can be used for up to 16 different sample types
— One capillary GC column replaces up to 6 different columns.

— Due to demands for increased productivity, many QC / QA laboratories need to
analyze large number of samples every day. Faster analysis is highly desirable for
increased sample throughput and therefore lower cost per sample.

1 heptane 8 1,4.dioxane 150-xy|ene 22tr_idecane ]

2 cyclohexane 9 yndecane 16 propylbenzene 23d!ethylbenzene isomer
3 octane 10ethylbenzene 17p-ethyltoluene  24diethylbenzene isomer
4 nonane 11 p-xylene 18 m-ethyltoluene 25n-butylbenzene

5 benzene 12m-xylene 19t-butylbenzene 26 a-methylstyrene

6 decane 13 cumene 20s.-butylbenzene 2/ phenylacetylene

7 toluene 14dodecane 21 styrene

Agilent Technologies




Aromatische Solventien

geschwindikeitsoptimierte Methode

Saule HP-Innowax, 20 m x 0.18 mm x 0.18 um
Tragergas Helium @ 33.00 psi constant pressure mode
Split/Splitless @ 250 ° C
Inlet
100:1 to 600:1 split Verhaltniss
70 ° C (3 min);45° C/minto 145 ° C (1
Ofentemp min)
1
Detektor FID@ 250 ° C
Datenrate @ 50 Hz
Injektion 0.2 bis 1.0 puL
3 4
23,5, | 26
5 6 19 21 25
2 27
7 9 11 18 18 | o 22
10 2 13 14 15
17
I ] 8 L
5 o 15 2 25 3 35 4 4 min
4.5 min

53 Agilent Technologies




Lebensdauerbetrachtung: Applikationsbeispiel
Umwelt- und Lebensmittelanalytik— CLP Pestizide

5989-7616EN
Agilent Appl. Note
EPA Methode: 22 CLP Pestizide

« Die Bedingungen fur schnelle GC wurden routinemassig mit 0.18 mm |.D. Saule
uber 9 Monate hinweg eingesetzt. Die Saulen wiesen die gleiche hohe
Lebensdauer auf wie die zuvor eingesetzten 0.32 mm I.D. Saulen.

Stationary Carrier | Run Time | Method Translation

Phase Column Description Gas (min) Mode Comments Productivity Gain

Coelution of one compound pair
Method 1 DB-XLB  |30m x 0.32mm x 0.25um He 16 A, and 90% coelution for another

compound pair B
Compound pair A baseline 19% faster than Method 1 and

Method 2 DB-XLB  |20m x 0.18mm x 0.18um He 13 Translate only resolved and compound pair B a vast imrpovement in
80% based line resolved resolution
Compound pairs A and B still
Method 3 DB-XLB  |20m x 0.18mm x 0.18um H2 8.5 Tranlate only resolved with no change in 47% faster than Method 1
selectivity
Method 4 DB-XLB  |20m x 0.18mm x 0.18um H2 7 Fast Analysis Slight loss of resolution 56% faster than Method 1

60% faster than Method 1
Method 5 DB-XLB  |20m x 0.18mm x 0.18um H2 6.5 Optimized method Maintained similar resolution with more than twice as

many samples analyzed

Agilent Technologies




Ultra-Inert Saulen
Agilent J&W DB-5ms, HP-5ms, HP-1ms, DB-1ms,
DB-35 ms Ultra Inert

Minimiertes Saulenbluten ist nur die halbe Miete flr die Spurenanalytik

Ultra-hohe Inertheit ist far aktive Verbindungen ebenfalls unerlasslich fur
die Spurenanalytik

Der gesamte Probenpfad, nicht nur die Saule, muss sich durch ultra-
Inertheit auszeichnen: Ul Liner, Ul fexible Metallferrules (UltiMetal Plus),
etc....

Ultra Inert Inlet Liner

Ultimetal Inlet Weldment, Shell
and Transfer Lines

Aﬁns Clean Gas Purifier

Ultra Inert Gold Seal
Ultra Inert GC Column

Agilent Technologies




Grunde fur ultra-inerte Saulen und einen ultra-
inerten Probenpfad

Bessere Sensitivitat Bessere Richtigkeit und Genauigkeit

Reduktion des Rauschens Reduktion des Peaktailings erhoht die

Injektionssystem (Septa, Liner, Reporduzierbarkeit der Integration

Geringere Fehlerbreiten - kleinere RSD
Ferrules....)

Trager-und Detektorgase Bessere Auflosung fiur komplexe Analysen

Leaks  Temperatur Hohere Peakkapazitat
Saulenbluten

Erhohung des Signals

Probenkonzentration und -grosse
inerter Injektions/Detektionsport
Gasgeschwindigkeit
Temperaturrate

Sauleninertheit

Agilent Technologies



Herausforderung: neue Testbedingungen

GC: Agilent 6890N

Sampler: Agilent 7683B, 0.5 pL Spritze (Agilent PN # 5188-
5246), 0.02 uL Splitinjektion

1

2. 1-Octen

3. n-Octan Carrier: Wasserstoff constant pressure 38 cm/s

4 Inlet: Split/splitless; 250% C, 1.4 ml/min. column flow,
split flow 900 ml/min., gas saver flow 75 ml/min. on

5. n-Nonan at 2.0 min.

Liner: Deactivated single taper w glass wool (Agilent PN
# 5183-4647)

Saule A: 30m x 0.25mm x 0.25um 5%-Phenylsaule

Saule B: Agilent J&W DB-5ms Ultra Inert 30m x 0.25mm x
0.25um (Agilent part # 122-5532Ul)

Ofen: 65 Grad C isotherm
(ursprunglicher Grobtest 120 Grad isotherm)

Detektion: FID at 325% C, 450 mil/min. air, 40 ml/min.
hydrogen, 45 ml/min., nitrogen makeup

7. 1,2-Pentanediol
8. n-Propylbenzol
9. 1-Heptanol
10. 3-Octanon

11. n-Decan

Agilent Technologies




“schwache” aussagekraftige

Proben Proben
OH

O

Propionsaure

2,6-Dimethylphenol

NH, CHj
H,C CH, X
»
N
2,6-Dimethylanilin 4-Picolin
ursprunglicher Grobtest verfeinerter Grobtest

~£%- Agilent Technologies




Herausforderung: neue Testmischung

PA 4

. Agilent J&W DB-5ms Ultra Inert

275 5
25 2

225 ;)
20

17.5
15

125

10 J\\\ S N J L -
0 2 4 6 8 10 min

pA
25
2

3 8 Mitbewerbersaule

20

175 | E -Picolin|  Trimethyl phosp

15

hat v
I 10 (\

12,5
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DB-5ms Ultra-Inert und klassische DB-5ms
Gleiche Selektivitat gilt auch fur andere Ul Saulen.

Retention Index von1-Methylnaphthalen

1371.8
| | DB-5ms Ul
|
| * |
J\ | . \\ |
I s A |
‘ | | | | \ 1‘ |
10 ‘ 10 | ‘
5 \\JJL_.J\\L‘ JLA_JL J \‘\ H‘_ . 5 N . E“ )\ /“ )‘g_ﬂ
DB-5ms 1324.8 13%.9

Retention Index von 1-Undecanol
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Ultra Inert Applikation - Semi Volatile Analysis
EPA 8270 GC: Agilent 6890N/5975B MSD

Sampler: Agilent 7683B, 5.0 L syringe (Agilent part # 5188-5246), 1.0 uL splitless injection, 5 ng on
column
Carrier: Helium constant flow 30 cm/s
Inlet: Split/splitless; 260° C, 53.7 ml/min. total flow, purge flow 50 ml/min. on at 0.5 min., gas saver off
N-nitrosodimethylamine Inlet Liner: Deactivated single taper w glass wool (Agilent part # 5183-4647)
Aniline Column: DB-5ms Ultra Inert 30m x 0.25mm x 0.25um (Agilent part # 122-5532UI)

1,4 dichlorobenzene-D4 Oven: 40° C (1 min) to 100°C (15% C/min), 10°C to 210°C (1 min), 5° C/min. to 310° C (8 min)
Benzoic acid Detection: MSD source at 300° C, quadrupole at 180° C, transfer line at 290° C, scan range 50-550 AMU
Naphthalene- D8

Acenapthene-D10

2,4-dinitrophenol 6
4-nitrophenol 5
2-methyl-4,6-dinitrophenol ‘
pentachlorophenol 18
. 4-aminobiphenyl
. Penanthrene-D10 ‘

16 17

© o N oA~ DN-=

— -
- O

- -
w N

. Benzidine ‘ |

. Chrysene-D12

. 3,3’-dichlorobenzidine 13 15
. Benzo [b] fluoroanthene 10

. Benzo [K] fluoroanthene

. Perylene-D12

e I G G
0 N O g N

5.00 10.00 15.00 20,00 25.00 30.00
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Pestizide und Flammschutzmittel (US EPA 527)

GC/MSD Bedingungen

1. 1,2-Dimethyl-2-nitrobenzene . - .
2. Acenaphthalene-D10 Sample: Pesticide/PBDE standards 1 ng with 5ng IS/SS on column
2- Rimefhoate Column: DB-5MS Ultra Inert 30m x 0.25mm x 0.25um (Agilent part # 122-5532U1)
. razine
5.  Propazine Carrier: Helium 52cm/sec, constant flow
6.  Anthracene-D10 Oven: 60°C (1min) to 210°C (25°/min), 20°C/min to 310°C (3 min)
7. Vinclozoline
8.  Prometryne Injection: Splitless, 250°C, purge flow 50ml/min at 1min, gas saver 80ml/min on at 3 min
9. Bromacil MSD: Transfer Line 290°C , Source 300°C, Quad 180°C

10. Malathion

11. Thiazopyr

12. Dursban 1 2 6 23 25 30
13. Benthiocarb

14. Parathion

15. Terbus sulfone

16. Bioallethrin 9-14

17. Oxychlordane

18. Fenamiphos (_A_\ 2

19. Nitrophen ' ‘ 17 |

20. Norflurazone \ ‘ 24

21. Kepone | %
22. Hexazinone 7 \ 2 |
23.  Triphenyl phosphate 1e " 2

24, Bifenthrin ‘ - |

25. Chrysene-D12 3 | 21 33
26. BDE-47 \ | | 2
27. Mirex \ 18

28. BDE-100 45 ‘ 31
29. BDE-99 19 |

30. Perylene-D12 \ | I ‘
31. Fenvalerate ‘ | \

32. Esfenvalerate ‘ ‘

33. Hexabromobiphenyl

34. BDE-153

22

5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00

- Agilent Technologies
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Pestizide in Orangenol

Analysis was carried out on the Agilent 7890A/5975 GC/MS or 7890A/7000 A (Prototype) GC/MS/MS equipped with either a 7683 or 7683B
Series ALS, split/splitless injection port and triple-axis detector. An Agilent J&W DB-5ms Ultra Inert 15 m x 0.25 mm x 0.25 um column
(Agilent part # 122-5512Ul) was used. The initial GC oven temperature was 70° C, which was held for 0.67 minutes. The oven was then
ramped by 75° C/minute to 150° C, held for 0 minutes and ramped by 9° C/minute to 200° C and held for 0 minutes before ramping by
24° C/minute to 280° C and holding for 3 minutes. A six-minute post-run at 320° C was used. Pressure was held constant at 10 psi
throughout the run and a split ratio of 10:1 for a 1uL injection. An open ended 4 mm helical liner was used (Agilent #5188-5396). The inlet
temperature was 250° C and transfer line was set to 280° C. In the case of both detectors the source temperature was set to 300° C and
the analyzer to 180° C.

%108 |+ TIC MRM [ - ] 200ppb_OIL_final_MRM_0D2.d —
725 5730 w04 '.k-:e PMS ]« 24,9, SHI (9 9050l o 4038~ - Tetraqjﬁfon )
7 1
ey Carbaril : 200 ppb Tetradifon in Orange QOil (1:10 split)
E.25 a8
g = SIN for quantitating transition m/z 356 — 229
o] 1 Signal to Noise ratio: 400:1
5 05
4754 45
454 00;
4254 03
4 0
3.754 o I
354 a
3'23: Phenanthrene-D10 (2 ppm) o S VU RO, - {_fﬂr,__lnmww
2?5_ 5 1 15 25 kL] 4 “‘l;..h‘:« A.,P::‘;]n-p.q [ 1] % BY 9% 0 s
55 4741
225
2
1.75- Chlorpyrifos
1.5+
1.25
i ?15 . 2,4 D Ethyl ester B.402 Ethion
054 Tetradifon
0.25 4084 4964 8.751
04 S A Pt

35 38 4 42 44 45 48 5 K2 54 HE 52 6 62 E4 EE 68 7 72 74 TE 78 8 82 ©S4 B8E 88 9 92 94 95 98 10 102
Countz wz. Acquisition Time [min)
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Chlorierte Losungsmittel / Desinfektionsprodukte
EPA 555.1 standard mit “Dual-Column” Konfiguratizcﬂan (5pg on column)

Hz |
600
1 Column1
e 4 16
: 5 1 18
400 - 19 1. Chloroform
] 2 1z 2. 1,1,1-Trchloroethane
300 3 1 3 10 13 17 3. Carbon Tetrachloride
] 15 4. Trichloroacetonitrile
200 3 I 5. Dichloroacetonitrile
] 1_ L | ﬂ | 6. Bromodichloromethane
100 R | J o | T 7. Trichloroethylene
i | | | | | | | | | | | | ' | | ' 8. Chloral hydrate
) 9. 1,1-Dichloro-2-propanone
10 e a 5 i0 min 10. 1,1,2-Trichloroethane
16 11. Chloropicrin
Hz ] 12. Dibromochloromethane
. 20 13. Bromochloroacetonitrile
BO03 14.1,2-Dibromoethane
] 15. Tetrachloroethylene
o] ColumnZ 1 16. 1,1,1-Trichloro-2-propanone
] 5 19 18 17. Bromoform
4IZII]E fi 18. Dibromoacetonitrile
. A g 12 - 19. 1,2,3-Trichloropropane
300 ] 2 I } 20. 1,2-Dibromo-3-chloropropane
. 7 ‘ 14
2003 | |\ | | | L | fm M
103 'uL. J I ‘L____JlL Il L
T T T T I T T T T I T T T T I T T
‘IIZI 15 20 25 30 min

GC/Dual ECD: 7890A/G2397A equipped with QuickSwap column flow technology

Sample: 0.5ul injection of 0.02ug/ml EPA 551.1 Standard

Sule 1: HP-1ms Ultra Inert 30 m x 0.25 mm x 1.0 pm (Agilent P/N 19091S-933Ul)
Saule 2: DB-1301 30 m x 0.25 mm x 1.0 ym (Agilent P/N 122-1333)

Carrier:

He 25.057 cm/sec constant flow; Oven: 33°C (14 min) to 60°C (5°C/min), 15°C/min to 275°C (7 min)

- Agilent Technologies




“Dual-Column” Konfiguration (5pg on column)
EPA 551.1 Standard

Inlet Detector 1 Detector 2

Inlet Retention gap

Column 2
i{_{ GC oven
Two-way splitter without makeup gas connections Plumbing diagram for the two-way splitter without
CFT = Capillary Flow Technology makeup gas

Optimal durchfuhrbar jetzt mit den neuen flexiblen Metallferrulen

Agilent Technologies



EPA 551.1 Standard

L T _
Resolution = W =0.787

25 pg on column

Resolution = =0.734

t=the differencein elution time between the two peaks
W =theaverage peakwidth, atthe baseline, of the twao peaks

Hz A f
] |
2500 I
] | Bromodichloromethane
] | RT13790
2000 | | l'r'|
; I
1500 [
: 0.5 pg on column
1000 NN S
Resolution W 0.825
7] - t=thedifference in elution time betereen thetwo peaks
500 W =theaverage peakwidth, at the bassling, of the two peaks
— 140
[ TTT T[T
125 1275
) r
Figure 6. Enlarged chromatogrs || Bromodichloromethane
Method critenia for co | | | RT 13.542
| f
120 | | ,
| Trichloroethylene
1 RT 13.769
T U |\ Avg peakwidth=0.275 min
n-pbq—ﬁmﬂj
5_
T T T T T T T T T T T
12 13 14

Figure 7.

Enlarged chromatograms of the low and high range EPA551. 7 standards on the Aglent J&W HP-Tms Ukra fnert 30 m = 0.25 mm = 1.0 ym capilary

Hz —

1400
] Bromodichloromethane
— RT 13.540

1200
. |

1000 “

800 H

500 H Trichloroethylene
] ‘ | RT13.775

400
] | | | |'|

00— Avg peak width = 0.32 min
: )\l H

13 13.5 14 min

GC column. Method critena for column performance is a resolution greater than 0.5 between bromodichloromethane and trichloroeth ylene
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Ultra Inert Liner & Ultra Inert Flexible Metall Ferrule

Eigenschaften: Ul Liner

1. Agilent Ultra Inert “vapor deposition
process”

2. Permanente Deaktivierung

3. Ultra Inert deaktivierte Glaswolle
4. QC: Lottest

5. beruhrungsfreie Handhabung

Agilent Technologies



Ultra Inert Liner- Endrin & DDT Degradation
Pestizidanalytik

HZ: 7 Breakdown d Peak identification:
] - Endrin  DDT | DDE* <=
2000 Tst |n]e.cjc|c:-n.: 1.2 2.5 9 Endrin
1 101 st injection 12.2 3.0 3 DOD* <4
] 2 2 4 Endrinaldehyde* <umm
3000 5. DDT
] I 6. Endrinketone® <mmm
2000 1 *Breakdown products
1000—: ] 1 2 W L 6
U: 1 L_fj | 6
_| I I I I | I T I I | I I I T | I I I T | I I I I |
) b 7 8 9 min

9990-7380EN

Agilent Technologies



Vergleich: Ultra Inert Liner - Endrin Degradation

100 Injektionen Endrin Degradation:
Liner Konfiguration: Splitless, single taper liners OHNE Glasswolle
Deaktivatierungsvergleich: Ultra Inert, Agilent Proprietary und Restek Siltek

30

EPA Degradationslimit Lineraustausch
25 l
20

15

10 -

N308€.-066G

% breakdown for Endrin

kein Liner Austausch

0 T 1
0 50 100
Injections
==¢= Agilent Ul Liners (n=16) == Agilent s tp Liners (n=8) =4 Restek Siltek gooseneck Liners (n=8)

Agilent Technologies




Vergleich: Degradation von empfindlichen
Organophospho Pestiziden

Agilent Restek Restek
Ultra Inert Cyclosplitter Splitless
mit Glasswolle TR - = ohne Glasswolle
Acephat e flew L il e
SN e — [\ L
D% /"P‘/\ 36 KR i id 3.6 KR 4 36 38 4 gz

r’C_N 5—CH, 1010th Blth hith
CH, }L
KX 3.8 Kﬂ, 36 3.8 i 3k 3.8 i 4
IF=AT il 2y
Omenthoat A _k ‘
Q O=—CH, T T T T T T T T T T T T T T T T T T T T T T T T
a e b8 o . b4 ¢ 4 B » 0 B .8 B 5.2 £ 4 B
\\E—CHE—E/ \U—CH, 10ith hith Rlth
EH,—N'J
42 5 Bz | 64 48 & B2 | B4 B

%
; 49 & 52 5.4

50 ng/ml Ultra Inert Liners mit Glaswolle liefern gleiche oder bessere
Peakformen als die Mitbewerber Produkte:
- Ul liner: widerstandsfahiger gegen Matrixkontamination
- Ul liner: bessere Datenqualitat mit kleinerer Anzahl an

5990-7706EN Linerwechseln

Agilent Technologies




Ultra Inert Liner & Ultra Inert Flexible Metall Ferrule

Eigenschaften: Ul flexible Metall

Ferrule

1. Neues Design mit optimalen
Kompressionseigenschaften zur
Minimierung von Saulenbruch und
Deformation des Fittingsitzes

2. Permanente UltiMetal Deaktivierung
fur eine ultra-inerte Oberflache -
Spurenanalytik

3. beruhrungsfreie Handhabung

Agilent Technologies



Bisherige Metallferrule

Kompression des bisherigen Metallferrule

1400 4.05E-01
ot 4.00E-01
=0.400 s - 4.00E-
1200 |- o
'h ,«’ - 3.95E-01
1000 | O‘"
1 - 3.90E-01
2 500 - 3.85E-01
c |
% - 3.80E-01
. 600 i
X - 3.75E-01
400 - 3.70E-01
- 3.65E-01
200
- 3.60E-01
0@ 3.55E-01
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35

DISPLACEMENT
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Flexible Metallferrule (FMF) vs bisherige Metallferrule

MEASURED ID CONTRACTION
bisherige Metallferrule versus FMF
0.60
. FMFbrsSLIID
0.55 #= B bisherigen Metallferrule
A A
~ % A B
0-50 T X A '
-~ i"' * = = Linear (FMFbrs540ID)
0.45 ¢ ~'< o = = Linear (SILTITEID)
_ . ’—*fa e~ V= 0.00042x+0.51004 — — Linear (FMFss410ID)
£ N
€ 040 - % -
- » - O * e
a N ~~ -
a < X~ 5 —-_ s
0.35 'I\\ X‘X‘*X--.__ =~ L 400,035
= X~ x~ X ~ 4 | V= -0-00036x+0.3997p
0.30 TRk
K~ X
- x 4y
0.25 y = -0.00105x + 0.39333 =& X 400,026
0.20
0 50 100 150 200 250 300 350 400 450
SWAGE ANGLE (Degree)

. Agilent Technologies




Designmerkmale des Flexibles Metallferrules

Einkerpungen reduzieren die
Formsteifigkeit wahrend der
Kompression und verbessern
die ID-Verengung (Kontraktion).

Breites ID

Grossere Kompressionsband

Offnungen
ermoglichen ein
leichteres

Einfuhren der 4
Kapillarsaulen

Engere Spezifikation des
Ferrule-IDs und
geringere Toleranzen
(30%)

Der Winkel eliminiert Reibungskontakte

mit der Wand sodass die Kapillare leichter
in den Bereich eingefuhrt werden kann, in
dem das Kompressionsband erzeugt wird.

Agilent Technologies




Praktische Vorteile des neuen Designs

I

|

=)

— |
[ L

. .

2
-
=

>

|

[ 4

Die neuen Ferrule (Familie) konnen fur alle
Agilent GC-Saulen inkl.
Ultimetal-Saulen eingesetzt werden

Die neue UltiMetal Plus
Oberflachenbehandlung erzeugt ein ulta-
inertes Ferrule; eine Inertheit, die Uber die
der bisherigen Metallferrule hinausgeht

:

_ =

=

'N

|

n a [J o
L J
[ H ]

T1

H

H‘u

Jeder ID hat sein eigenes Design, ist also
optimiert auf den jeweiligen Saulentyp

Die macht das Einordnen leicht,
Verwechslungen sind nicht moglich.

Agilent Intellectual Property: Gebrauchs-
& Designpatent angemeldet

Agilent Technologies




Endrin/DDT Degradationstest

(ECL
Method
Inlet: Splitless mode. 250°C. Kontrolle
1uL injection volume

Column: HP-5MS Ul, 15m x 250um x 0.25um, HP-5MS Ul
CF= 1mL/min, Helium

Oven 120C, hold 1.0min
30°C/min to 220C, no hold
8C/min to 280C, hold 1min

2Xx
ferrule

Test

MECD: 280C, Makeup (N,) = 60mL/min

1m of HP-5MS Ul

250pm
Sample: 50ppb Endrin / 100ppb DDT in iso-C8 DEACT

Performance Metrics
1. % Breakdown of Endrin and DDT individually
2. % Breakdown of Endrin and DDT combined

Agilent Technologies




Flexible Metal Ferrule vs bisherigem Metallferrule
Endrin-DDT Zerfall - Testresultate

0.25mm ID Ferrules UM+ / Endrin-DDT Breakdown
B Vorkontrolle
) altes Ferrule B bisheriges Ferrule
: Higher breakdown O  FMF + UM
B Nachkontrolle
0.25mm D Ferrules UM+x_ _....__,' Endrin-DDT Breakdown
Erri(r:zz;s]r:s :g;’ cl

__altes Ferrule__
Higher breakdown

Average % Breakdown (n=6)

Flexible Metal Ferrule
Low breakdown

Agilent Technologies
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Compare current vs new Agilent ferrule

Current Ferrule Agilent
Flexi-Metal Ferrule
Computer aided Design

Finite Element Analysis

Stiff, prone to cause
damage to column

Small ID compression (40 More flexible
to 60um) — leaks
Less column damage

Tolerances poorly

controlled Large range of

ID compression
Quality issues (100 to 120um) — less leaks
*mixed inventory
=not-fitting Agilent design alleviates current
=column crushing quality issues
=leaking

Agilent Technologies




Metal (Siltite) Ferrules in Agilent Systems 659
o Fastest growing family of GC ferrules

o Connections with Capillary Flow Technique devices

0 Secure leak free connections LTM columns

o GC/MS transfer lines

We experience high scrap rate due to non-fitting ferrules
for LTM (Low Thermal Mass modules)

Computer aided theoretical modeling of Siltite design

*Design flaw identified

ID spec and tolerance
recommendations

made to supplier but was
considered too costly

Agilent Technologies




New Dial Packaging
Agilent

-V a -

Touchless dial package

o Easy column insertion
0 No lost ferrules

0 No contamination risks

© 053mm
PN xxxx-xxxx
Wi - il | Rotate Lid
\ 2.~'nse;t Column ¥ Q—(f
] . Hemov:e Ferrule % .
ra Inert Flowpath branding Clear installation instructions
1d Aqgilent website details on box & Aqilent website

'.::' Agllent Technologies Agilent Confidential



High-Efficiency GC Saulen — Bestellnummern

65 Saulen sind verfugbar: 43 7” cage und 22 5” cage

Stationary |Part Number 1.D. Length Film Part Number Stationary |[Part Number 1.D. Length Film Part Number
Phase (7" cage) (mm) (m) Thickness (5" cage) Phase (7" cage) (mm) (m) Thickness (5" cage)
(um) (1m)
DB-1 121-1012 0.18 10 0.18 121-1012E DB-35ms 121-3822 0.18 20 0.18 121-3822E
121-1013 0.18 10 0.40 121-1013E 2By 121-1722 0.18 20 0.18
121-1022 018 20 018 121-1022E DB-17ms 121-4722 0.18 20 0.18 121-4722E
121-1023 018 20 0.40 HP-50+ 19091L-577 |  0.18 20 0.18
121-1043 0.18 40 0.40 121-1043E DB-23 121-2323 | 018 20 0.20
HP-1 190912577 | 0.18 20 0.18 190912-577E DE225 2222 0515 20 UAY
DB-1ms S G 5 S R DB-624 121-1324 0.18 20 1.00 121-1224E
HP-1ms 19091S-677 0.18 20 0.18 19091S-677E DB-1301 1211313 0.18 10 0.40
DB-5 121-5012 0.18 10 0.18 121-5012E pE-1Tot 1210713 218 10 040
121-0722 0.18 20 0.18
121-5013 0.18 10 0.40 DB-WAX 1217012 018 1 018
121-5022 0.18 20 0.18 121-5022E o = G P e R
121-5023 0.18 20 0.40 121-5023E P — N A0 B e
121-5042 0.18 40 L 121-7042 0.18 40 0.18 121-7042E
HP-5 19091J-577 0.18 20 0.18 19091J-577E 121-7043 018 20 030
RERLE 121-5522 0.18 20 0.18 121-5522€ HP-INNOWax | 19091N-577| 0.18 20 0.18 19091N-577E
121-5542 0.18 40 0.18 DB-5.625 121-5621 0.18 20 0.18
121-5523 0.18 20 0.36 121-5622 0.18 20 0.36
HP-5ms 19091S-577 0.18 20 0.18 19091S-577E DB-VRX 121-1524 0.18 20 1.00
DB-XLB 121-1222 0.18 20 0.18 121-1222E 121-1544 0.18 40 1.00 121-1544E
121-1232 0.18 30 0.18 DB-608 121-6822 0.18 20 0.18

SGMS Meeting 2007
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Agilent J&W 5Sms Ultra Inert Saulen

19091S-577Ul
19091S-133UI
19091S-213Ul
19091S-233Ul
19091S-413UI
19091S-431UI
19091S-433UI

HP-5MS Ultra Inert 20m, 018mm, 018um
HP-5MS Ultra Inert 30m, 0.25mm, 0.50um
HP-5MS Ultra Inert 30m, 0.32mm, 1.0um
HP-5MS Ultra Inert 30m, 0.25mm, 1.0um
HP-5MS Ultra Inert 30m, 0.32mm, 0.25um
HP-5MS Ultra Inert 15m, 0.25mm, 0.25um
HP-5MS Ultra Inert 30m, 0.25mm, 0.25um

SGMS Meeting 2007
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Kundenaussage

Customer Testimonial — Lisa Wool at EPA in her article
published in Journal of Chromatographic Science:

Fast analysis conditions were used routinely in the
laboratory over a 9-month period with surprisingly
good durability... They (0.18 mm I.D. columns)
typically lasted approximately as long as what was
typically seen in the past with the 0.32 mm 1.D.
columns... Twice as many samples were analyzed in
that same time frame.

SGMS Meeting 2007

Agilent Technologies




Detektorvoraussetzungen fur HE Saulen

Seit: Seit 6890 MSD

6890 FID, NPD, FPD, uECD, TCD und Sampling rate — Scan Geschwindigkeit:
fur alle spateren

2" (n=0-7)
fiir 0.25 um ID 22 oder 23 =
Sampling rate — 1 Kanal: 4 Wiederholungen pro SCAN
200 H Datenpunkt fir den Massenbereich
z von 35-450 sind das 3 Datenpunkte
Minimale Peakbreite: pro Sekunde
0.001min = 0.06 Sekunden Fiir 0.18 mm ID: 2" =

2 Wiederholungen pro SCAN-

Sampling rate — 2 Kanale: Datenpunkt, fiir den Massenbereich

100 Hz von 35 - 450 sind das 6 Datenpunkte

. _ pro Sekunde, liefert 12 Punkte fiir den
Minimale Peakbreite: 2 Sek-Peak und 24 Punkte fiir den 4
0.002 min = 0.12 Sekunden Sek-Peak

Mittlere Peakbreite HE Saulen: 2-4 Sek / Min.: 13 Datenpunkte pro Peak

SGMS Meeting 2007
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Schnelle PCB Analyse

geEsignse_ PCB00006.D\ECD1B (*) Siule:
Ser07 | | HP-5MS, 12 m x 0.20 mm i.d. x 0.33 ym
8e+07 | | Splitless Injektion
7e+07 3 .
| PGB 180 Tragergas:
6e+07 AROCLOR 1260 | 8.4 psi Wasserstoff (angepasst via RTL).
' PCB 153 pcB 138
56407 | T-Programm:
4e+07 | | 70°C - 1 min - 50°C/min - 150°C - 6°C/min
’ 200°C - 16°C/min - 320°C
3e+07 |
| . micro-ECD Detektion
26+07 |
’ PCB 31 | |
1e+07 \
PCB 28‘/ | [ [
0 Il | |

10.00 10.50 11.00 11.50 12.00 12.50 13.0013.50 14.00 14.50 15.00 15.5016.00 16.50

Agilent Technologies




Response

De+O7
Se+O7
T e+O7
Se+O7
S5e+0O7
e+ 0O7
Be+0O7
2e+ 07

Response o7

Schnelle Analyse PCB aus Bodenextrakt

PCBOOOOS.- D\EC DO 1B ()

PCEe 1380

Standard

o

10.
Time Be+07

2.5e+07

2e+07 4

1.5e+07

1e+07

5000000+

PCB 31

PCB 28 /
~a

Bodenextrakt

o
10.00 10.5011.0011.5012.00 12.5013.0013.5014.00 14.50 15.00 15.50 16.00 16.50

Time

g Agilent Technologies



Organophospho Pestizide mit & ohne “Analyte
Protectant” - Ultra Inert Liner mit Glaswolle

Matrix: Olivenol, Quechers H mit AP
“Analyte Protectant”. Gulonolacton
Saule: DB-35ms Ul B ohne AP
- _ [ bt et
LA Overlay: - i i i 18
" 1st, 50t | 100t Injektion Telng= 04
lf§ ohne AP mit Ul liner g1 Thithods
= e
7
) m:ﬁl I OIM AW O 420 430 Time Talne =1 Talng=24
prvees exzellente J "3
a - .
" R Reproduzierbarkeit ‘
- e VETFDEssert die Robustheit
Wiatris G0 Injectiondk Gl
] Wzt S Injection R100 der Methode
:l‘l- - - |-
! Weniger Linertausch e
wm s e weGeringere Kosten WEOUE LB ATme 480 60 SODEN Tme S GEEBEEEETee 63 10 1N 740 Tine

Fur die Pestizidruckstandsanalytik erzielt
man bessere Signalhohen mit “Analyte

Protectant”
5990-8235EN (100 Injoktion]

Agilent Technologies




Forensische Drogenanalytik

Ultra Inert Liner

Peakformen ) "tetferl'_‘ t
Restel Basegmseneck splitless liner with wool ot- ?- o .
Reproduzierbarkeit
A_ ReStek Tailing B Liner 1 Liner 2 Liner 3 Liner 4 Liner 5 Liner 6 Mea
h I\ Compounds  (Lot1) (Lot1) (Lot 1) {Lot2) (Lot3) (Lot 4} RF
Hestelc IP SemiVolatile goosenack splitlesslmerwﬂh wool Methemphetemine (3) 0.875 0876 0882 0940 0955 0304 080

MDMA {6} 0807 0789 0783 0848 0874 0841 0824

A B Phencyclidine (9) 0.494 0510 0494 0488 0509 0521 0503
e k N J\“/ k Cocaine (11} 0636 0645 0647 0637 0660 0668 0649
Oxazepam (13) 0.050 0055 0052 0055 0062 0.057 0.05
Restelc Sky gooseneck splitiess liner with wool Codeine (14)  0.096 0098 0095 0090 0099 0102 0.09
A
Restek Sk Oxycodone {19) 0.073 0071 0.070 0076 0082 0.080 0.07
A ) y - !.l/ Temazepam (20) 0.101 0121 0115 0088 0096 0104 0.104
\é Geisterpeaks j L Heroin (22)  0.097 0099 0096 0095 0100 0.102 0.098
Nitrazepam (23) 0.038 0032 0.037 0034 0037 0036 003
Clonazepam (24)0.035 0035 0.034 0032 0034 0033 0.03¢

(&% 6 ! Trazodone (28) 0.061 0065 0.064 005 0060 0.064 0.062
J |

L o

Methamphetamin MDMA = Ecstasy

AgilentUltra [nertsingle taper splitiess Imer with wool {p/n 5140

Itra Inerte Liner fiir DoA:
Bessere Peakform, keine Degradation
Reproduzierbarkeit heisst bessere Datenqualitat

9990-7596EN
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Umwelt: Semivolatiles mit GC/FID, EPA 8270

|5990-7381EN

Fur die EPA 8270 Applikation schiutzt Glaswolle Saule und Detektor aber empfindliche

Verbindungen konnten mit Glaswolle leicht degradieren.

Glaswolle der Ultra Inert Liner heisst bewiesene Linearitat fur schwierige EPA 8270
Verbindungen und optimaler Systemschutz. Keine Signalunterschiede im Vergleich zu Linerrn

ohne Glaswolle!

=)
—
=
—

0913,

Identisches Signal mit oder

1618,

l l ohne Glaswolle

/-E

m 5
w20
= 40
m 50

|dentisches Signal
uber den gesamten
Konzentrationsbereich

Gute Linearitat

P

“on column”

w0
wyeonol

Vil 0 w00 |

weono |

Wi 0 W ool

weonal

w00 |

4-Aminobiphenyl Pentachlorophenol Benzidine ,
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Ultra Inert Applikationsbeispiel - PAH Analyse

GC/MSD Bedingungen
Sample: 10ug/ml PAH Standard PN # 8500-6035
Column: DB-5MS Ultra Inert
30m x 0.25mm x 0.25um (Agilent PN # 122-5532Ul)

Carrier: Helium 45cm/sec, constant flow - i E 01 2553 P DB
L 78 00 (277 80 o 27 PAH.204 DNDATASIM MS
Oven: 55°C (1min) to 320°C (25°%/min), hold 3 min o
e Benzofby + (k) Muoranthene
Injection: Pulsed splitless, 300°C, 40psi until 0.2 min, purge flow o e
450/ Benzo{gh iperylens
. . [Banzolaipyrens |
30ml/min at 0.75 min W senutsnrcens
3504
Gas saver 80ml/min on at 3 min 0
250
MSD: Transfer Line 280°C , Source 300°C, Quad 180°C 0
1504
1. Naphthalene 100
2. Acenaphthylene ®
3.  Acenaphthene e oo T R R R T R e e R e T e e
4. Fluorene
5. Phenanthrene
6. Anthracene 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
7. Fluoranthene
8. Pyrene
9. Benz[a]anthracene
10. Chrysene Enlarged View

11. Benz[b]fluoranthene

12. Benzlk]fluoranthene

13. Benz[a]pyrene

14. Indeno[1,2,3-cd]pyrene
15. Dibenzo[a,h]anthracene
16. Benzo[g,h,i]perylene

Agilent Technologies




Agilent J&W Ultra Inert - PAH Analyse

GC/MSD Bedingungen
Sample: 10ug/ml PAH Standard PN # 8500-6035
Column: DB-5MS Ultra Inert
30m x 0.25mm x 0.25um (Agilent PN # 122-5532Ul)

Carrier: Helium 45cm/sec, constant flow
‘ |
Oven: 55°C (1min) to 320°C (259/min), hold 3 min 8 9 10 12
7 11 |
Injection:  Pulsed splitless, 300°C, 40psi until 0.2 min, purge flow b "
. . 3 4
30ml/min at 0.75 min , | (—
. . \ |
Gas saver 80ml/min on at 3 min ‘

MSD: Transfer Line 280°C , Source 300°C, Quad 180°C ‘
1. Naphthalene
2. Acenaphthylene ‘ , ‘
3. Acenaphthene 600 700 800 900 1000 11.00 12.00 13.00 1400
4. Fluorene
5. Phenanthrene
6. Anthracene 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
7. Fluoranthene
8. Pyrene
9. Benz[a]anthracene
10. Chrysene Enlarged View

11. Benz[b]fluoranthene

12. Benzlk]fluoranthene

13. Benz[a]pyrene

14. Indeno[1,2,3-cd]pyrene
15. Dibenzo[a,h]anthracene
16. Benzo[g,h,i]perylene

6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00

Agilent Technologies




Lebensdauerbetrachtung: Applikationsbeispiel aus
der Umweltanalytik — EPA 8270 - Semivolatiles

— Schnellere GC Methode mit DB-5 20m x 0.18 mm 1.D.
— Reduktion der Analysendauer von 25 Min. auf 17 Min. => 30% schneller

Column # Column Column Column
Diameter Length Film Changes/ Cost/ Cost/
(mm) (m) (um) Month Month  Sample

0.25 30 025 1.3 642 $ 1.53
0.18 20 036 20 820 $ 1.41
0.18 20  0.36 1075 §$

* Dieses Testmodel wurde mit unseren Kunden ermittelt.

 In diesem speziellen Fall,Vergleich von 0.18 mm vs. 0.25 mm, musste die Saule
mit dem kleineren Durchmesser aufgrund der Matrixbelastung 1.5x bis 2x Mal
ofter gewechselt werden und trotzdem konnte eine 9% ige Reduktion der
Kosten pro Probe erzielt werden.

Agilent Technologies




Grob Testmischung und Analysenbedingungen

© O NS gk owbdb-=

1-Octanol
n-Undecane
2,6-Dimethylphenol
2,6-Dimethylaniline
n-Dodecane
Naphthalene
1-Decanol
n-Tridecane

Methyl decanoate

GC: Agilent 6890N

Sampler: Agilent 7683B, 5 pL syringe (Agilent part
# 5181-1273), 1.5 ML split injection, 4 ng
each component on column

Carrier: Hydrogen constant pressure 38 cm/s

Inlet: Split/splitless; 250% C, 1.4 ml/min.
column flow, split flow 75 ml/min.

Liner: Deactivated single taper w glass wool
(Agilent part # 5183-4647)

Column A: 30m x 0.25mm x 0.25um 5%-Phenyl
Saule

Column B: Agilent J&W DB-5ms Ultra Inert 30m x
0.25mm x 0.25um (Agilent part # 122-
5532UI)

Oven: 120% C isotherm

Detection: FID at 325% C, 450 ml/min. air, 40
mi/min. hydrogen, 45 ml/min. nitrogen
makeup

Agilent Technologies



Grob Test Mischung

oA 1
& { 1 sAgilent J&W DB-5ms Ultra Inert

Agilent Technologies




