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Agllent Inert FIOW SOIUtlon Agilent UltiMetal Plus — TCD, FPD, NPD/FID jets

Agilent UltiMetal Plus inlet weldment, shell
and transfer lines

Agilent Ultra Inert inlet liner .

s

i
Agilent UltiMetal Plus ferrules ﬂ

Agilent UltiMetal Plus
capillary flow technology
devices, Ultimate union

Agilent J&W Ultra Inert GC column

Agilent Ultra Inert gold seal
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Is MS Method Development Different to Other GC Detectors
How do | know if my flow conditions, gain, and scan speed are right?
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Is MS Method Development Different to other GC Detectors?
What do we need to think about?

MS amenable parameters

Column dimensions Length x 0.25 mm x <1 ym

Column flow 1 to 2 mL/min** (**MS dependent)

Solvent delay Dependent on solvent, column, GC parameters
Source and quadrupole temperatures Analysis dependent

Column installation depth

Type of tune
Scan/SIM (MRM transitions — MS/MS)

Mass spectrometer dependent

Gain
EM voltage (MS/MS)

Januar y 20, 2020 Mass Spectrometer Optimization Agilent Restricted ’::' Agilent



InertPlus vs. High Efficiency Source Mass Spectrometers

InertPlus, extractor source High efficiency source (HES)

* Inert source body * Inert source body

Redesigned ion optics for greater ion
transfer efficiency

« Familiar source body design to 5975

« Extractor lens voltage bias can increase
lon transfer  When to use this?

— Low level analytes in clean matrices

Agilent
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Data Quality: What Are the Best Flow Conditions to Use for MSD?

% 5975C/Enhanc H _JessTQequivM / atune_Pesto.u / water_DCM) que TEMTION TIME LOCKED to Chiarpy ethyl (=N R =
Method  Instrument  Sequence  View  Ahort  Checkout  Window  Graphics  Help

-

Use constant flow methods

5977 Extractor, InertPlus, or older sources

« Suggested flow rate range: 1 to 2 mL/min
 Optimal flow: 1 to 1.2 mL/min

Columns

Contral Maode

On Actual Setpaint

5977B High Efficiency (HES) source
« Suggested flow rate range 1 to 1.5 mL/MiN | sewgevercas e anjaec | GO In

He @ 60 °C Oven

Haldup Titme 12446 rnin Out: MSD

29 rnox 250 pm % 0,25 pm

« Optimal flow: 1 to 1.2 mL/min )
<@tantﬂow D

Colurnn #1 Configuration

Change Calumn... Calibrate Colurmn...

. .

3.3 Agilent
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Data Quality: What Is the Proper Column Installation into MSD?

Agilent 5977 extractor or InertPlus, or 5975 MSD 5977B HES
Installation length: 1 to 2 mm beyond end of Installation length: 5 mm beyond end of
transfer line transfer line

5977 HES .
5 mm beyond transfer Ilneﬁ

. ‘
1T

1

Ceramic tip for 5977, 7000 or 7010 series Transfer line spring Transfer line cap
G3870-20542 G7005-20024 G3870-20543

January 20, 2020 Mass Spectrometer Optimization Agilent Restricted °::' Agilent



Data Quality: Choosing the Right Type of Tune

InertPlus, extractor source High Efficiency Source (HES)
 Atune * Atune

— Default, typical tune — Default, typical tune
 Etune - HES_ Atune

— Applies voltage to extractor lens — Applies voltage to all optics

— May get better sensitivity and S/N ratio — Increased sensitivity and S/N ratio

Agilent
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Data Quality: How Do | Know If My Scan Speed Is Right?

0=l Single Quadrupole MS Method Editor

Tune File

atune_Pesto.u E] [] Run Time ES0.00) min

T T 5 Salvent Delay 400 min

Tune EMY 1200 Detectar Setting

Ol Gas Valve _ Trace lon Detection

I Flaw b4 EM Setting Gain Factar -

Actual  Setpoint Gain Factar 2000
MS Seuce L Applied EM Voltage [v) 1497
MS Quad 150 [ EM Saver
Lirnit | Surn Lirnit 18 [Default] -
Acquizition Type lScan ']
Scan Time Segments
Time Start Masz | End Mass | Thieshold Scan Speed [ufs) ’[:S[CE::SEL?C] [EI_;'SC]le Vi F;?E]SIZE

3 4.00 35,00 500,00 100 = - 59 17015 01

SIk Time Segments

43 [M=7]
93 [M=6]
195 [MN=5]
391 [N=4]
781 [N=3]
1,962 [N=2

Ti G N Mumber | 6,250 [N=0] 2 Resolut Gain Calculated
ime roup Name of lons 10,000 [Fast] Hz) FSOMNON | Factor EMY
400 1 g 12500 Faster], 98915 [ Low |~

mmm Dest acquisition frequency

e~251t05Hz

Optimal number of points across peak

» 8 to 12+ points across a peak

Set scan speed at N=1 or N=2

* Frequency in 2.5 to 5 Hz range

» Generally most samples will have 8 to 12+ points
across a peak

=2 What about SIM dwell time?

 Default 100 ms = good start
» Depends on number of ions in time segment

» Watch frequency (scan/s) as you add ions or
change dwell time

Agilent Restricted

: Agilent
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Data Quality: How Do | Know If My Gain Is Right?

« Good practice: Start at gain 1 Process for testing gain levels: Do | need to

. . M . ?
+ Best practice: Choose lowest gain factor Increase my gain

for detection of most and least intense « Test gain factor in highest and lowest
lons over target concentration range concentration standards
— ldeal gain could be <1 — Choose most intense compound/ion
— Lowest suggestion gain: 0.3 — Run known standard at highest concentration

L : : : with gain = 1 (or current gain)
Avoid high gain for long periods of time — Is largest ion peak between 3x10° — 6x10°

— High gain can shorten life of EM counts?

— If yes, run lowest concentration standard
« Are all compounds detectable?

Gain Facta 2000 — If no, try a different drawout lens or
Aopled EM Volage I 1457 increase/decrease gain (for example, from
e gain 1 to gain 2)

Lirnit Surn Limit 128 (D efault) -
* Repeat process

Detectar Setting
Trace lon Detection

EM Setting [Gain Factor -

Gain selection: https://www.agilent.com/cs/library/technicaloverviews/public/5991-2105EN.pdf
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Data Quality: Source and Quadrupole Temperatures
Are they really that important?

Source Quadrupole
“Default” — 230 °C Default — 150 °C = Recommended
Recommended: 250 to 280 °C More forgiving than source temperature
Turn up the heat when: Turn up the heat when:

* Running PAHs — up to 300 or 320 °C * Running PAHs — up to 180 or 200 °C

May require optimization

« Watch peak tailing and increase source
temp by ~10 to 20 °C Recommendation for GC/MS.:
Source: 250 to 280 °C
Quadrupole: 150 °C

January 20, 2020 Mass Spectrometer Optimization Agilent Restricted
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If My System Is Leak-free, What Should My Air lon Abundances Be?

S B0TTB/Enhanced MassHunter - GasClean _isothermal M f hes_atune081218.u / GasClean_Afgu20l8sequences Y Th ese are j u St eSti m ateS

Method  Instrument  Sequence  View  Ahort  Checkout  “Window  Graphics  Help

: — H,0: ~2,000 counts (less is ok)

M FROFILE [= ] == |

— N,: ~10,000 counts (less is ok)*
— 0O,: ~3,000 counts (less is ok)
*Make sure to purge your Gas Clean filter

176 17.8 13 192184 275278 28 202284 216318 32 322324 04 02 0 02 04
Mazs [mdz) M azs [miz) M azs [mfz) Mazz [mdz]

b Aot gt High vacuum gauge pressure (for SQ):

25.00 3,980 213.5% 050
32.00 2,692 142.6% 059 5
~1 x10-° torrt
J3 Manual Tune - 5077 - hes_atune081218.u =]
Parameters - Profile | Scan | Ramp | Capture I Dynamic T
lon Polaity Pos Mass Gain 293 d d t ﬂ t
Masa 1 1800 epenaent on 1ilow rate
Emission _ Mass Offset 26
Mass 2 28.00 -
Electron Energy 700 Amu Gain 3001 Mass 3 ET Instrument Cantral
Filament 1 Amu Offget 13681 ‘wfindam +/ 050 Run Status: sample Name:
GasClean_filter_isotherma
Instrument Status
lon Focus 1436 DT Pty Pag | Avereges S _ D?Itlatgr‘limuseHE isotherm_L Run Time: 20.00
Step Size oo - - -
Entrance Lens 101 HED Enable On
- Sequence Instrument
Ent Lens Offset 14.94 EM Volts 1383 Frofile &

on Body 450 Exbastor Lens 1060 r 53 \
ﬁ W
PFTBA Closed  Post Extractor 1 8 @
o ) I:l _

Oven Temperature TIC Aux-1 Ternperature

Lurto Spoed (4

Inlet-F Temperature Inlet-F Pressure

M5 Source (*C) M3 Quad (*C) Scan 1-1

Repeller (V)
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Good Habit: Run a Manual Scan to Review Background Peaks
Understand what the normal scan range background looks like

Look at your normal scan range and an Mo Gl

* Lowy High Step speed Threshold  Peaks Base Abundance Total lon
extended Scan range 1D.EI1EI- Fa0.00 0.10 7 100 11 28.10 4,840 12,596
0.8-
 351to 500 and 10 to 700
0.4
« Use your normal threshold il
o o |5'n 100 150 200 250 300 350 400 450 500 550 GO0 SO
¢ Perform the Scan after Inltlal Set_up and Target myz Actual m,/z Abund HEIAhu::SS[mHZ:somfz Iso Abund Iso Ratio
after major changes (new column, source e
clean) '
J3 Manual Tune - 5977 - hes_atunedd1218.u
— Track the results in notebook or on computer Tt R e | e
Erizior [ 1000 W ass Offset 26 iz T
:::: E.Z; A\/n:mor:’:sl 1 Zauz; i::‘idd whﬂvﬂ
° lon Facus 1496 DiC Polarity Pos

Normal number of peaks in manual scan: i ——— T 0
~100 to 250 peaks . et —— 778

Post Exfractor 2 E0
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Good Habit for Filament Care: Have an Extra Pair (or Two) Ready

« Have (at least) two extra filaments ready
— More than one GC/MS system? Keep >2 on hand, depending on the
number of systems.
« Check filaments when you clean the source
— Look for discoloration behind the filament and unraveling of the coill
— Replace them as a pair*
« End-of-life filaments may cause diminished response or odd
artifacts in TIC
— Keep them, just in case the problem is not the filaments

Careful: High efficiency sources (5977B HES single quadrupole MS
and 7010 HES tandem quad MS/MS) have different filament designs
from 5977B InertPlus, extractor source and older MSD designs

January 20, 2020 Mass Spectrometer Optimization Agilent Restricted

Filament may fail soon

i',;:i: :::“-

252

Agilent 5977 InértPIus,
extractor, and 5975 filament
assemblies: G7005-6001




Good GC Habits and Flow Path = Happy MS
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Good Habit: Have System “Baselines”

x10 6 |+ TIC Scan SVOA_10ppm_CF_sampletest_3.d
8,
7.5
7,
6.5
5,
5.5
5,
4.5
4
3.5
3,

é EEEITINL AR REENEE

3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 2 27 28 29 30 3 32 33 34 3

Counts vs. Acquisition Time (min)

Known standard: Agilent Semivolatiles checkout standard 5190-0473

What kind of system baselines?
« System blank — Should only see a rise in baseline with temperature (column bleed)

« Solvent blank — May contain contaminant peaks (for example, phthalates, siloxanes)
— Best practice: Use the same bottle of solvent that was used for any dilutions/extractions

« Known standard — GC/MS checkout standard, DFTPP tuning mix, or known calibration
standard at easily detectable level for your system (for example, 1-10 ppm)
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Decreased retention

Let's Talk About Gas Quality and Filters

 Oxygen in carrier gas is detrimental to GC/MS 5
x105 A §
o Reduced response 134 UHP Helium carrier L

Injection 1

— Elevated background njection 20
10+

— lrreversible column damage

— Impaired electron multiplier functior | ]71 / -
T T ) J | f }

— Premature filament, liner lifetime 10 11 12 13 14 15 /s 17 8 19
=10 B ’
18- []xyge_n-dnped helium carrier
» Use UHP carrier gases iection 20 ‘ l
10-
— 99.9995% or greater jﬁj 1 e
» Use Gas Clean carrier gas filters .
10 11 12 13 14 15 16 17 18 19

GC/IMS filter
Agilent p/n
CP17973
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| Have Gas Filters and High-Quality Gas, but | Still Have a High
Background

;52SQTTBfEnhancedMassHunter-GasCIea.n_isothermaI.M,"hes_atune0812-13.uf‘GasClean._Agulﬂlﬁ.sequence.xl Use manual tune (before any eXperimentS) tO CheCk for
e et Swente S fen St Mide Seene T leaks/background

rMPROFILE [EE=] ° IonS 18, 28, 32 m/Z

ITAIATA

176178 18 182184 276278 25 282284 316G 32 322324 04 02 0 02 04

Mass [m/z) Mass [miz] Mazz [mdz) Mass [m/z)
J3 Manual Tune - 5977 - hes_atune081218.u [l
Patarmeters - Profile | Scan | Ramp | Capture | Dynamic

lan Polarity Pos Mass Gain 393

_ — Mass 1 13.00

Emission _ Mass Dffset 26 ——

Mass 2 28.00

Election Energy 0.0 Amu Gain 30m Mass 3 T mm

Filament 1 Amu Offset 138.81 Wwindow +/- 0.50

Fepeller 8.22 Width213 nooo | Speed 49[N=7] ~

lon Focus 1435 DC Polariy Pos | Averames 9

[ [ Step Size o010
Entrance Lens 101 HED Enable On

Ent Lens Dffgst 14.94 EM Yalts 11353 Frofile
lon Body 4.50 Extractor Lens 10.60
FFTBA Cloged  Post Extractor 1 )
Puost Extractor 2 1]
WS O O [ oee | [ Hee |
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| Have Gas Filters and High-Quality Gas, but | Still Have a High
Background

Use manual tune (before any experiments) to check for
leaks/background.

* lons 18, 28, 32 m/z
60,000 counts for N, is definitely high

.
?\'2 S87TB/Enhanced MassHunter - GasClean_isothermal b f hes_atune081218.u f GasClean_Agu2ll8.sequence x
Method  Instrument  Sequence  View  Sbort  Checkout  “Window  Graphics  Help

Sei=]|

M FrOFILE

/

JATAA

Mass [m/z)

Actual m/z

176178 18 182184 276278 25 282284 31638 32 22124
Mass [miz]

Abund Rel A

02 0 02 04
Mass [m/z)

What to check:
1. Verify gas fittings are leak-free

158.3 0.55
25 00 51,919 493535 8% u]
—
52.00 2,436 193.2% 0.58 .
Water/methanol mixture (external to GC/MS only)
Paramet alugs
lon Palarity Pas Mass Gain 393 L k d
s 5o eak detector
Ei Mass Offset 26
mission [AONG Mo 2 w0
Election Energy 0.0 Amu Gain 30m Mass 3 2Z0n
Filament 1 Arnu Offset 138.81 Window +/- 050
Repell 8.22 Width219 0.000 Speed 49 [N=7F] -
lon Focus 1436 DC Polariy Pos | | Averases ¢
Step Size o010
Entrance Lef 101 HED Enable On
Ent Lens Offset 14.94 EM Yalts 11353 Profil
lon Body 4.50 Extractor Lens 10.60
FFTBA Cloged  Post Extractor 1 )
Post Extiactor 2 50 i
WS O O [ oee | [ Hee | |g I e

Jan

uary 20, 2020
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| Have Gas Filters and High-Quality Gas, but | Still Have a High
Background

F?JESQTTB,-‘EnhancedMassHunter-GasCIea.n_isothermal.Mf‘hes_atuneﬂﬁll-lﬁ.uf‘GasClean._.t'l\gulﬂlﬁ.sequence.m Use manual tune (before any eXperImentsl) tO CheCk fOr
. I leaks/background.

[ M eeore \ * Jlons 18, 28, 32 m/z

60,000 counts for N, Iis definitely high
What to check:
1. Gas line fittings (done)

176178 18 182184 276278 28 202 204 318318 32 322324 04 02 0 02 04
azs miz) Mazs [miz) Mazs (m/z]
Actual m/z Abund Rel Abund Pwi0

2. Check the vent valve, MSD transfer line nut and side

2500 61,919 49355 8% 0.60

S2.00 2,436 195 2% 0.58 door
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Use Leak Detector or Electronics Duster to Find Your Leaks

Why use a leak detector? Typical Electronic Duster
_ . Components and lons
« High sensitivity
F CH, 1,1- miz
- Recommended for leak detection in gas plumbing T
and fittings i ] - (T »
; trifluoroethane 69
3

r/ 1,1,1,2- iz
_74,: tetrafluoroethane 69,83
F

Use electronics duster

* Hold can upright (don’t spray liquid)
« Spray short bursts around possible leak points

* “Live” tune profiling for ions to pinpoint leak

Agilent G3388B leak detector

link
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http://www.agilent.com/store/productDetail.jsp?catalogId=G3388B

Using Electronics Duster to Find System Leaks: Manual Tune

i&SQ?FB;‘EnhancedMassHunter—GasCIean_isnthermaI.Mfhes_atuneI]81218.u,’DBDBlSa.sequence.xml NaVIgate to MSD Manual Tune In the Data
Method | Instrurnent | Sequence  Wiew  Abort  Checkout  MWindow  Graphics  Help ACqUISItlon

InletdInjection Types...

Edit Monitors,..

i nstrun  |nstrument > Edit Tune Parameters

GC Parameters...
l | Run Tirmne: 2

Run 5 . arne:
G5C Real-Time Plots... an_filter_isotherma

GC Configuration...

Instr :
GC ShowyHide Status ouseHe_isotherm_L

Maintenance... o ° VIeW > Tune Vacuum ContrOI
Metho

Sleep

Wifake =
Backflush Wizard '

A% Tune File...

S Edit Pararneters..,
ME Temperatures...
e

— Parameters > Manual Tune

MS Wacuurm Contral. .. Colurnn-1 Flow Calc. Owen Tem

Tune bSD..

Edit Tune Parameters.., |

I Scan 1-1
Suvitch Ion Source Filament.,

ﬂ Chrar Configure MS Gases...

MassHunter data acquisition
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Using Electronics Duster to Find System Leaks: Manual Tune

3 5077E/Enhanced MassHunter - GasClean_isothermal M / hes_atunel81218.u / 0808183 sequence.xml 43 Manual Tune - 5977 - hes_atune081218.u
Method  Instrument  Sequence  Wiew  Abort  Checkout  Window  Graphics  Help Pislsls Valugs | Profile |5°‘5” |Hamp|capt“re|0y”ami°|
lan Palarity Foz M azz Gain 393
Mass 1 £3.00
e Ermnizsion _ Mass Offset -26
’—| Mass 2 £3.00
MPROFILE EI - Electron Energy 70.0 A G ain 3001
Maszs 3 g3.00
A ﬂ ﬁ‘ ﬂ Filarnent 1 Amu Offset 13201 \wWindow +4- 050
Fiepellsr 822 wWidth219 0.000 Speed 43 [N=7] -
lon Facus 1456 DT Polarity Pz Averages 3
Step Size Q1o
Entrance Lens 101 HED Enable On
Ent Lens Offset 14.94 EM Volts 11353 Frafile
lon Body 4580 Eutractor Lens 10,60
rr ~r 1, *1r.*r‘'‘\—r— 1.1 1. ‘"1 ‘'~ T1_ "~ T1_ "1 ‘" TIT_ "1 ' T *"TJI_*" T " T1_‘*" 711! FFTBA Closed  Post Extractar 1 3
ESE E82 B9 BA2E634 BREEBE B3 BAZ2E94 926328 B3 832834 04 02 0 02 04
b azz [mdz] b azz [mdz] b azz [mdz] b azs [mdz] Post Extractar 2 E0
Actual m/z Abund Rel Abund Pw50
e oo | U EechonEnergy (5010 2416, 8tep 0005
65,10 53 Q8. 1% i
53.00 a3 90.7% MS Off | soe T | Done | | Hep |
=

Use Profile tab to watch the main ions (69 and 83 m/z for my electronics duster)
« Spray short bursts at vent valve, transfer line, and side door
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. ELIMINATE
Check the Transfer Line Nut for Leaks RETIGHTENING WITH
COLUMN NUT

N
rw
L A

« Using a graphite/vespel ferrule

— Install with the flat end of ferrule facing the MSD,_3

* Nut “loosens” with heat cycles
* If you find a leak:

— Tighten in small increments and then check again until no leak

— Try to not overtighten the nut

« If you have to apply a lot of pressure, vent and check the ferrule/threads

. i Crushed end of column
Be careful with the transfer line nut

» QOver-tightening damages transfer line threads, column

» Audible squeaking = over-tightening
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Self Tightening Column Nuts: No Leaks, No Downtime, No Frustration

« Spring-driven piston continuously presses
against ferrule

Standard column nuts new fitting

« Automatically retightens when ferrule shrinks L Slght baseline rise.duns
- Wing design for finger tightening /
« Easier and faster to install

Collar holds column in place

No tools needed

1000000

)% T T
3.00 400 &) 13.00 14.00

Agilent Self Tightening (
4500000

* Mo bassline rise
* No air leak

J— Mo retightening

T A_J\J J | L )

3.00 4.00 5.00 6.00 7.00 B.00 9.00 10.00 11.00 12.00 13.00 14.00

For mass spectrometry

transfer line _
For GC inlet or detector

January 20, 2020 Mass Spectrometer Optimization Agilent Restricted



Easier Installation into the Mass Spectrometer with the New Self
Tightening Column Nut and Collar
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Good Habit: Check Other Connection Points in the GC

. Check the inlet
— Installed with a quarter turn with a wrench

 Inlet nut may need slight tightening after
heating cycles

— Or, preswage flexi-metal ferrules
— Or, use Self Tightening column nut for inlet

« Use graphite/vespel ferrules with self-tightening i
nuts {
- Check CFT connections O

« Use leak detector or electronics duster

— Short bursts of electronics duster at each
connection point
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Remember to Do Pre-emptive Maintenance, so This Doesn’t Happen
to You

Known, good run
Recent run

methampehetamine
MDA
oxycodone

MDEA

MDMA

Trazadone

T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T
2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 min
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START FINISH
Step 1 Step 2 Step 3 Step 4 Step 5

What does a
working Half split the Make repairs, Put the system

Develop steps

to prevent re-
occurrence

GC/MS look problem as necessary back together
like?

Thank you for your attention
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40% off GC and LC Columns, Sample Preparation Products, and Chromatography,
Dissolution, and Spectroscopy Supplies.

Please reference promotion code 1592 when ordering.

ORDER TODAY - this promotion only lasts thru January 28t, 2020!

**Valid in US, Canada, and Mexico ONLY. Valid on orders up to list price USD$10,000. Product exclusions may apply. Subject to change without notice**

HAPPY NEW YEAR

“ii- Agilent
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Switching Methods from High Flow Rates or Different Column
Dimensions

Method translator
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Too Many Peaks Case Study: What Are These Repeating Peaks?

103

8.5
7.5
6.5

5.5

45
4]

35 ..
3

2.5
2]

1.54

0.5

] 15 2 25 3 35 4 45 5 55 & 65 7 75 8 25 [ 95 10 105 1 115 12 125 13 135 14 145 15 155 16 165 17 175 18
Counts vs. Acquisition Time (min)

Is it column bleed?

Are these peaks from my solvent?
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Septum Maintenance: TIC of an Inlet Septum

103
9.
854
2
754
74
6.5
5
5.5
54
45
4
3.5
34
2.5
2
154
1
0.5
04

e

Common ions for
siloxane

molecules

147
207
281
355

25 g 95 10 105 1 115 12 125 13 135 85 16 165 17 175

Counts vs. Acquisition Time (min)

45 5 55 & 65 7 75 8

Septa contamination in wash vials or inlet liners can be diagnosed by looking for siloxane polymers in your total ion
chromatogram. Each peak in the chromatogram corresponds to a cyclized (ring structure) siloxane molecule. These
molecules fragment with very similar patterns.

=104 |
g
5
4l
2
3]

14
591

04 P .
-0 T T T
50 60 TO B0

Example spectrum:

3551

730 2070

2810

147.0
2211

133.0 151.0 0
961 1183 1765 %7 3270 3410
L I Ly |||L. IL 1%.9 aly .||L |.|L th 29.:5.1] 3-!:.1{:' ||JI| Ll
— 1 1 T —1 T T T T T T T T T T T T T T 1 T T T T T T T_ T T
90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 250 300 310 320 330 340 350 360
Counts vs. Mass-to-Charge (miz)

2430
|L. Ly

: Agilent

January 20, 2020
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One Last High Background Discussion: Troubleshooting Column Bleed

40,000~

Have you installed or conditioned the column?
Column bleed y

] Are you exceeding the column’s upper

] temperature limit?

] Is your column’s film size too thick?
20,0001

Could leaks be present in your flow path, or
Original chromatogram are your carrier gases contaminated with air?

Do you need to change your split vent trap?

T | T T T | T T T T | T T T | T T T T T T T | T T T 1 T T T T I T T T T T | T T
11.50 12.00 12.50 13.00 13.50 14.00 14.50 15.00 15.50 16.00 16.50

Good habit: Save a chromatogram from immediately after the column was installed. Overlay the problematic
chromatogram with your reference chromatogram to determine whether column bleed may be a problem.
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What Steps Should | Follow When Troubleshooting?

40 Januar y 20, 2020 Mass Spectrometer Optimization Agilent Restricted 2% Agilent



Follow a Logical Troubleshooting Procedure

START
Step 1 Step 2

What does a
working Half-split the

GC/MS look problem
like?

January 20, 2020 Mass Spectrometer Optimization

Step 3

Make repairs,
as necessary

Agilent Restricted

Step 4

Put the system
back together

FINISH
Step 5
Develop steps

to prevent re-
occurrence

Agilent



Troubleshooting Starting Points

* Do method parameters match what you see in/on the system
Check
paran?e(::ters

» Are sample/wash vials dirty or have particulates?
» Watch syringe moving/make an injection, or remove syringe and manually pull up solution.
ACEEBEE « Try a manual injection to rule out the autosampler

» Determine if users have completed normal maintenance recently

Recent * Change liner, inlet septum, syringe, trim column
maintenance?

 Generate a tune report to see if the current tune is working. This does not change any
eIAVEs Pparameters.
check

* Inject a checkout sample you know

S © Do you observe the expected peaks in the expected sizes at the expected retention times?
know

U U A 2 U

January 20, 2020 Mass Spectrometer Optimization Agilent Restricted



