


/C) Time robbers in the GC/MS lab

* Looking for leaks
* Frequent leaks affect sensitivity, damage column, shift peak retention times
» Locating leaks can be tedious

« Unplanned maintenance
* Qver time, deposits on MS source impair performance

» Closer inspection of routine tune reports can proactively identify need for source
maintenance

« Sample reruns/reworks

* Enabling greater sensitivity helps prevent poor peak shape and contamination




o= (GC/MS Time Robber #1:
Leaks
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/° Where to look: common leak sites
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/° Where to look: common leak sites




/° Where to look: common leak sites
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WARNING: Cool all heated zones
below 100C then turn off H> carrier
gas before opening vent valve.
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/° Where to look: common leak sites
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Hunting for leaks: the analyzer side plate

Tip 1: Ensure seal integrity at the side plate o-ring
» Factors that disturb seal integrity [

« Sticking/dislodging upon opening
« Aging and wear

» Physical obstructions: dust, lint, metal fines

« How is it fixed and prevented?

» Using gloves, gently manipulate o-ring within groove to
ensure uniform surface

Image taken with analyzer door removed I

for better visibility

 Visually inspect seal integrity prior to pump down

Agilent GCMS
Side plate o-ring
P/N 0905-1442
link

» Replace worn or damaged o-rings

» Wipe o-ring perimeter with lint-free tissue Front thumbscrew

« Stop using thumbscrews

* Can create metal fines with excessive use

\

* Only use during shipment/relocation Rear thumbscrew

R
ST

 Ensure MS is well-ventilated

» Periodically vacuum beneath outer covers



http://www.agilent.com/store/productDetail.jsp?catalogId=0905-1442

Hunting for leaks: the analyzer side plate
Don’t let this happen to you!

A
Selicial=]>

Gee - sanen
VU A R

Agilent



Hunting for leaks: the vent valve
Tip 2: Forgetting to retighten- or overtightening- the vent valve

« How does this happen?
 Easily overlooked
« Urge to overtighten fittings
« Why is it bad?
« Overtightening compresses 0o-ring

* Prevents leak-free seal formation

 How is it fixed?

 After venting, retighten vent valve before
maintenance

« Tighten gently to avoid cross-threading

* |f leaks are persistent, replace vent valve o-ring

Agilent MSD Vent

-ri WARNING: Cool all heated zo
Valve o rmg below 100C then turn gf? '32 éarr;%sr
P/N 0905-1014

gas before opening vent valve.
link

Agilent


http://www.agilent.com/store/productDetail.jsp?catalogId=0905-1014

Hunting for leaks: transfer line interface EHMINALE

AG|LENT SELETIGHTENING

. . - . . . COLUMN NUT
Tip 3: Tight, but not too tight...Better yet, self-tightening g
-
g .
 Why is it bad?
« Over tightening damages transfer line threads, column
» Audible squealing - overtightening
« How is it fixed? ‘
- StafdialgRE10nG aoitsand e inamled - Stop overtightening
o0 Before justinstalled , : :
» Stripped transfer line threads require replacement by
o A service engineer .
10008 M MJ J“ | “LLJ U  Just tight enough- use MS tune to check = [

400 injéctions later. ..

and after 25 injections » Switch to self-tightening MS column nuts

After

peed to retighten + Spring-driven piston continuously presses against ferrule

;l » Easily installed, no tools
S R B TN ‘aﬁ{u = » Benefits- longer column lifetime, lower column bleed

;‘ \“ﬁm * Avalilable for Agilent, Perkin Elmer, Shimadzu, Thermo
@ g

500000
100000

B.00
’ i

For Agilent MS transfer line P/N 5190-5233




A critical
connection

connection

between the column and MS is critical
to achieving a leak free seal and
getting good chromatography.

i 8
dun 5O

Just tight enough!
Overtightening damages
fittings and your column.
Periodically retighten bras|
column nuts, or switch to
self-tightening.

Right side up

Installing the ferrule the
wrong way is a common
cause of leaks. The widest
part of the ferrule should
oriented toward the MS.

e ——

Focus on your
ferrules

Even experts get

%, distracted. Try to take
an extra moment to
ensure you grab the
right ferrule from
others you might have
on hand.

The Facts on
Ferrules

Short selfies and
brass barrels

Self-tightening column nuts need
short ferrules. Brass column nuts
require barrel-shaped ferrules t@
Use this mnemonic device to

help you remember.

Double check the
diameter

Make sure the
ferrule diameter
accommodates your

T

Part No: 5062-3508
Ferrue, 0.4mm 85/15% Precond VespeV:
Graphite (10/pK) fits CotiD 100 - 250um

Made in USA 04241012

e cOlUMN’s ID. Using

a 320um ferrule on

HP-5MS Ul | a 250um column

wnm | o om | will result in a leak.

30 | 0.2500.25 I""'l'""l""'l'"ﬂ""l'"l'"ﬂ'l

o Recycling is great for
%‘” the environment, but
not so good for

ferrules- their ability to make a
leak free seal declines with age
and wear. Never reuse ferrules.

Graphite doesn’t go

Pure graphite ferrules are
a no-go with GC/MS- it's
too soft, permeable, and
has a tendency to flake or
crumble. Always use
Vespel®/graphite ferrules
for GC/MS applications.

: Agilent




Hunting for leaks: weapon of choice
Tip: Arm yourself with the best...or in a pinch, what's nearby

« A good leak detector is a mass spectrometrist’'s ¢ If you don’t have a leak detector, use electronics

best friend duster instead

» High sensitivity » Hold can upright (don’t spray liquid!)

« Recommended for leak detection in gas plumbing and » Spray short bursts around likely leak suspects
fittinng

« Spray just enough

“Live” tune scanning for ions to pinpoint leak
Typical Electronic Duster
Components and lons
\l/ 1 1- m/z
£ difluoroethane 51,65

F
F F 1 1 1' m/z
trifluoroethane
F

1,1,1,2- m/z
_7<F tetrafluoroethane 101
F

Agilent G338B Leak Detector ] N 10 02 283¢ 3122 T
) CFREAEMOFC

Electronics

Duster

st and Lint Remove

L..

: ~7ﬁ )
n “-/ g

/

st

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

p Hunt for leaks in manual tune mode

 From MS tuning interface

* In Agilent's MassHunter Acquisition,
Vacuum/Tune Control window

Select Parameters > Manual Tune
Click Scan tab on right-hand side

Set low m/z = 10, high m/z = 100 amu
Ensure PFTBA valve closed

Click Scan

Spray common leak sites, watch scan
window for large duster ion spikes

o bk w bR

7. Exit manual tune screen, do not save
parameters

8. Return to acquisition

[ |
rd il
M scan (o[ =] =]
Low High Step Speed Threshold Peaks Base Abundance Total lon
10.00 10000 0.10 3 100 26 2910 4,195 22,116

14
0.8
0.6
0.4
0.2

II|| : - I L || - II|‘||I 1 : : : : :
15 20 25 30 35 40 45 BD 55 6D BE VD Y5 BD 85 80 9%
Mass (miz)

Target mfz Actual m/fz Abund Rel Abund Iso m/z Iso Abund lso Ratio

89.00 7070 150 0.0%
219.00
502.00

i3 Agilent




< GC/MS Time Robber #2:
Taking tune reports for granted

75 Agilent



«|l» Tuning tip #1.:
Tune routinely to monitor MS performance

J U * Frequency depends on how often MS used

« Recommend at least weekly
* Provides comparison points over time

* If method calibration/response factors are a concern, use QuickTune
« Adjusts mass axis, peak width, and EM voltage only

o] « No adjustment of mass abundances

Tune M5D

QuickTune -

Autotune (Atune. )

Extraction Source Tune (Etune.l)

HES Autotune (HES_Atune.u)
BFE Autotune (BFE_&tune.L)

Low Mass Autotune (Lomass.U)

Standard Spectra Tune (Stune.l]
DFTPP Tune (DFTPP.U) |__

BFB Tune (BFB.L) 67686970 71 §7 63 69T0 71 8 69 ?b% '

Mass [m/z) Mass [m/z) Mass [m/z]




(tQ)) Tuning tip #2:
Tune before AND after changes to GCMS

* Provides reference point in case something goes wrong
« Compare tune pdf files over time and look for differences
» Use these to troubleshoot, what changed from one tune to the next?

« Examples:
» Repair or preventative maintenance
» After cleaning MS source (changed abundance)
 Inlet maintenance (ensure no leaks)
* New column installation/column trim
« Change gas filter or cylinders

» Quickly catch contaminated gas tank

* Filament switch

2
{—"“ « Vacation or prolonged period of downtime

* On Agilent 5977 and newer models, pdf copies are automatically created

» Default pathway: D:\MassHunte\GCMS\1\5977\PDF

. .

2% Agilent



((Q)) Tuning tip #3:

Create a maintenance GC method and cool MS tune file

 Create cool.u tune file

» Load your normal tune file
» Adjust quad and source temps <100°C

 Save as cool.u

 Create a Maintenance.m GC method

» Lower heated zones (set points <100°C, ideally cool enough to enable handling)

* Oven, inlets, mass spec transfer line, etc.
* Do NOT turn off carrier gas flows

» Specify cool.u tune file in MS section of method

File Tune Vacuum Execute

MassHunter Gt_,

Parameters | Status  Diagnostics  View  Abort  Graphics  Help
Manual Tune... -
Edit M5 Temperatures... m
Update EMV Gain Coefficients
MS Temperatures
etune_cool100.u
Actual  Setpaint Limit
M5 Source 230 250
M3 Quad 150 100 200
[ Apphy ] [ Close ] [ Help

« Load Maintenance.m GC method before venting MS, or even program into end
of sequence for convenient cool down

i3 Agilent



¢l Tuning tip #4:
Monitor tunes for signs of a dirty source

Extraction Source Autotune - 5977

A » Tune timestamp: 5/12/2017 08:59 AM
/ Tune ion peaks sharp and symmetric? Ry T
\ Peak Ion Polanty Pos | PFTBA Open
Emission 34.6 | Mass Gain -121
* 502 ion mass usually declines first Sl / Geon ey | 700 [ o E
* Peak widths (Pk50) are usually ~ 0.6 amu Repeller 0.50 [ Amu Offser 123,51
Ion Focus 89.8 | Width219 -0.040
Entrance Lens 12.6 | DC Polarity Pos
|,

/ Consistent primary tune ion abundances?
< \ - Atune, HES Atune: m/z 69 ~450,000 — 600,000 BRI R RS

Ent Lens Offset .73 | HED Enable On
Ion Body Volts 17114
Post Extractor Extractor Lens -2.10
m@;n Speed 3
JetClean Flow 0 I Averages 3

Temperatures and Pressures

MS Source 300 Turbo Speed 100.0
MS Quad 150 Hi Vac NC

Abund Rel Abund
393,194 100.0%

. Etune: m/z 219 ~450,000 — 600,000 e | bl
Consistency is key

Relative abundances within accepted values?

Peaks Base Abundance  Total Ion

S 219.00 511,616 2,018,432

* 502 ion relative to m/z 69 > 3%
« Consistency is key

|

/ EM voltage consistent from last tune? .
\/ » As source grows dirtier, EM voltage increases ollus

P ! I
5 100 w0 200 250 30 w0 4lo 4«0 500 650 sb0 60

+ Max voltage is 3000V Vess ()

° Target m/z Actual m/z Abund Rel Abund Isom/z Iso Abund Iso Ratio

Consistency is ke

695.00 65.00 402,944 100.0% 70.10 7,956 2.0%
,/ Is background free from excessive peaks? e o g o e = ke
O-
. . } . . Air/Water Check: H20 ~8.4% N2 ~2.8% 02 ~0.4% CO02 ~2.7% N2/H20 ~33.3% ;ai\o
e EXcessive peaks can indicate source contamination ?R:‘""'"c(r‘i"“?” 1.20 Column(2): 2.32 mi/min Interface Temp: 300
mp eria:

lIon Focus maximum 90 voits using ion 502; Electron Multiplier Gain 22093.593

Repeller maximum 35 volts using ion 219; Gain Factor 0.2209
Y

/ ISOtOp|C ratlos W|th|n expected Valuesf) Mass Gain Values(Scan Speed): -120(3) -117(2) -102(1) -62(0) 26(FS1) 26(FS2) 26(FS3)
TARGET MASS: 50 69 131 219 414 502 1050
/ e 502 isotopic ratio ~ 10.1% (120%) Amu Offset 1233 1233 1233 1233 1233 1233 1233
Entrance Lens Offset 13.7 13.7 13.7 13.7 13.7 13.7 13.7

: Agilent




() Case Study
Monitoring tune reports over time
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5/12/17 Set up run for Alex's 15 samples.

Alex thinks samples are very concentrated.

Tune results:

Peak shape: smooth and symmetric
Etune ion abundance: m/z 219,526K
Relative ion abundance: m/z502,7.2%
EM voltage: 1711

# Background peaks: 282

Isotopic ratio: m/z502,10.1%

Extraction Source Autotune - 5977

Tune timestamp: 5/12/2017 08:59 AM
C:\MASSHUNTER\GCMS\1\5977\gtune.u

f A
2 1A J y
J 1 ! 1 1
6 70 218 20 500 502 504
Mass (w2 Mass (mz) Mass (m/z)
Abund Rel Abund
393,194 100.0%

526,022 133.8%
28,165

Ton Polarity Pos | PFTBA Open
Emission 34.6 | Mass Gain -121
Electron Energy 70.0 | Mass Offset -37
Filament 1 | Amu Gain 2147
Repeller 0.50 | Amu Offset 123.31
Ion Focus 89.8 | width219 -0.040
Entrance Lens 12.6 | DC Polarity Pos
Ent Lens Offset .73 | HED Enable On
Ton Body Vokts 1711.4
Post Ex Extractor Lens -2.10
Post Ex O Scan Speed 3
JetClean F 0 | Averages 3
Temperatures and Pressures

MS Source 300 Turbo Speed 100.0
MS Quad 150 HiVac NC

Base Abundance  Total Ion
219.00 511,616 2,018,432

]
50 100 w0 200 20 3o B 4o

Mass (m2)
Target m/z Actual m/z Abund Rel Abund
65.00 65.00 402,944 100.0%
215.00 215.00 511,616 127.0%
502.00 502.00 26,584 6.6%

|
450 s0 sb0 b0 &0

Isom/z Iso Abund Iso Ratio
70.10 7.956 2.0%
220.00 22,776 4.5%

503.00 2,686 10.1%

G

Air/Water Check: H20 ~s.‘ ~0.4% €02 ~2.7% N2/H20 ~33.3% )
Column(1) Flow: 1.20 Column(2T™ 232 mi/min Interface Temp: 300 @ﬁ

Ramp Criteria:

Ion Focus maximum 90 volts using ion 502; Electron Multiplier Gain 22093.593

Repeller maximum 35 volts using ion 219; Gain Factor 0.2209
Mass Gain Values(Scan Speed): -120(3) -117(2) -102(1) -62(0) 26(FS1)

26(FS2)  26(FS3)

TARGET MASS: 50 69 131 219 414 502 1050
Amu Offset 123.3 1233 1233 1233 123.3 1233 1233
Entrance Lens Offset 13.7 13.7 13.7 13.7 13.7 13.7 13.7




«||» Case study
Monitoring tune reports over time

Extraction Source Autotune - 5977
Tune timestamp: 5/15/2017 07:49 AM
C:\MASSHUNTER\GCMS\1\5977\etune.u

Ion Polarity
| Emission
Electron Energy
Filament 1
faple '5/15/17 Set up run for Alex's next 10 samples-
et 'Observed extra particulate in samples before prep.
Srone Tune results:
} N Post Extractor 1
’ 5'; lrIL . |; “: '.‘.J:J; = ‘kﬂ‘ bﬂT T Post Extractor 2 .
LK s L S | Peak shape: smooth and symmetric
Actual ms Abund Rel Abund PwS0 Temperatures and Pressures
" . . 5 S Source 300 Turbo Speed 100.0 . -
8 ] e 0 e e Etune ion abundance: m/z 219, 553k
29,065 7.7%
Step  Speed Threshold | Peaks  Base  Abundance  TotalTon Relative ion abundance: m/z 502 7 7%
0.10 3 215.00 521,600 1,657,570 g °

EM voltage: 1985

0t # Background peaks: 181

|l : | L 3 5
T ko e Wk ® & & W %k e @ Isotopic ratio: m/z 502, 10.8% |
Mass (miz) |
Target m/z Actual m/z Abund Rel Abund Isom/z Fl"idayls Tune |
£9.00 69.00 364,672 100.0% 70.00 219 Abund._ 526'(
219.00 219.00 521,600 143.0% 220.00
502.00 502.00 26,928 7.4% 503.00 Rel. Abund.- 7.2%
fwater Check of EM Volts- 1711
Air/Water : H20 ~1. 2 ~0.9% Of ~0.1% CO2 ~0.8% N2/H20 ~70.0%
Column(1) Flow: 1.20 Colu Gup®i/min  Interface Temp: 300 #Bkgrd- 282
Ramp Criteria: Iso Ratio- 10.1%

Ion Focus maximum 90 volts using ion 502; Electron Multiplier Gain 18954.442
Repeller maximum 35 volts using ion 219; Gain Factor 0.1895

Mass Gain Values(Scan Speed): -131(3) -129(2) -114(1) -8%(0) -1(FS1) 0O(FS2)  O{FS3)

TARGET MASS: 50 69 131 219 414 502 1050
Amu Offset 124.9 124.9 124.9 124.9 124.9 1245 1249 J
Entrance Lens Offset 13.7 13.7 13.7 13.7 13.7 13.7 13.7 — y




(| ) Case study
Monitoring tune reports over time

5/16/17 Set up test run for method development.
o | Tune results:
: A ‘Peak shape: 502 slightly jagged
: A Etune ion abundance: m/z 219, 79K
: A 'Relative ion abundance: m/z 502, 3.6%

'EM voltage: 2175

~—

~—

# Background peaks: 266

~—

~—

A Isotopic ratio: m/z 502, 8.2%

~—

Friday's Tune Monday's Tune
Bunk-ro24Koking gHEuAbGhenB836urce, reran
Abund.and &l lookeBeoddburtarfellisequence.
EM Volts- 1711 EM Volts- 1985

- #Bkgrd.- 282 #Bkgrd.- 181

- TIsoRatio-10.1% TIso Ratio- 10.8%

-

Extraction Source Autotune - 5977
Tune timestamp: 5/16/2017 08:34 AM
C:\MASSHUNTER\GCMS\1\5977\ETUNE.U

[Ion Polarity
[Emission
|Electron Energy
Filament
Repeller

lon Focus
Entrance Lens
J ) | Ent Lens Offset

| Ton Body
| ,.'- 2 Post Extractor 1

A | [Post Extractor 2
JetClean Flow

68 70 | 218 20 |S00 502 504 | -2-10 1 2

Mass (mz) Mass (mvz) Mass (mz) Moss (mz)

Actual m/z Abund  Rel Abund PwS0 Temperatures and Pressures
69.00 89,978 100.0% . MS Source 300 Turbo Speed 100.0
150 Hi Vac NC

79,848 88.7%
3,208
Lo Speed Threshe Abundance  Total Ton
10.00 A 0. 10 69.00 82,240 456,266
08 N3,
?°°
1
04
02 l
1 Lona ..l_ Pl ek ! . .
50 100 1 .:O ’)J 250 300 350 40 40 500 550 60C 650
Mass (m/z
Target m/z Actual m/z Abund Rel Abund Iso m/z Iso Abund Iso Ratio
69.00 69.00 82,240 100.0% 70.10 1,709 2.1%
219.00 215.00 74,536 90.6% 219.90 3,246 4.4%
502.00 502.00 2,875 3.5% 503.00 236 8.2%
Air/Water Check: H20 ~16~ ~2.4% CO2 ~2.1% N2/H20 ~39.2% 0
Column(1) Flow: 1.20 Column(2Z] 2:32 mi/min Interface Temp: 300 o \\0
Ramp Criteria: 2
Ion Focus maximum 90 volts using ion 502; Electron Multiplier Gain 51173.341
Repeller maximum 35 volts using ion 219; Gain Factor 0.5117
Mass Gain Values(Scan Speed): -130(3) -129(2) -116(1) -85(0) 3(FS1) 3(Fs2) 3(Fs3)
TARGET MASS: 50 69 131 219 414 502 1050
Amu Offset 125.0 125.0 125.0 125.0 125.0 125.0 125.0

Entrance Lens Offset 12.5 12.5 12.5 12,5 12.5 12.5 125




«|l» Case study
Monitoring tune reports over time R

Tune timestamp: 5/16/2017 08:34 AM
-~ g C:\MASSHUNTER\GCMS\1\5977\ETUNE.U

[Ion Polarity
[Emission
|Etectron Energy
Filament
| Repeller
5/16/17 Set up test run for method development. Reoekr
i Entrance Lens
Tune results: | Ent Lans Offset
- : ) | Ton Body
et Sl . _,_F'I .\w_ l,l Post Extractor 1
@ 70 | 206 20 |0 s B4 | 2017 |
i | | 5 a Mass (mz) Mass (miz) Mass (mz) Moss (mz)
| A Peak shape: 502 slightly jagged e 2 sk e
69.00 89,978 100.0% 0.61 MS Source 3':) Turbo Speed 10:/-2
i [ : . : 79,848 88.7% Rel. 150 Hi Vac
£l A Etune ion abundance: m/z 219, 79K e : spand

Speed  Threshe Base Abundance  Total Ton

0 Peaks
100 266 69.00 82,240 456,266
‘
)
0%y
50

1 " 1
300 3/ 400 450 S0 550 600 650

-

A ‘Relative ion abundance: m/z 502, 3.6% w.. : 0.10

At

~—

~—

0

3
- 08
it 'EM voltage: 2175 26
JA

# . 2 02
Background peaks: 266 L _'L,J ol

5 100 150 20 2

2

W 1 - = Mass (m/z
A Isotopic ratio: m/z502,8.2%
- t Target m/z Actual m/z Abund Rel Abund Iso m/z Iso Abund Iso Ratio
69.00 69.00 82,240 100.0% 70.10 1,709 2.1%
it 219.00 215.00 74,536 90.6% 219.90 3,246 4.4%
. ! 502.00 502.00 2,875 3.5% 503.00 236 8.2%

— " - Air/Water Check: H20-16~ ~24% CO2 ~2.1% N2/H20 ~39.2% o-
—Torenoi-tookimggreat—¢teared-soaree, Terar— Column(1) Fow: 1.20 Columm BT miimin _ Interface Temp: 300 S
) 1 Ramp Criteria: 2
Iu”e u“d u” IUUHEd QUUd- SIUI |Zd seque”cz- Ion Focus maximum 90 volts using ion 502; Electron Multiplier Gain 51173.341

AL
Repeller maximum 35 volts using ion 219; Gain Factor 0.5117
Tune passed. Started sequence. - '

e 1 Mass Gain Values(Scan Speed): -130(3) -129(2) -116(1) -85(0) 3(FS1) 3(FS2) 3(FS3)

-
TARGET MASS: 50 69 131 219 414 502 1050

. Amu Offset 125.0 125.0 125.0 125.0 125.0 125.0 125.0
Entrance Lens Offset 12,5 12.5 12.5 12,5 12.5 12.5 125




(| |») What could have happened

Extraction Source Autotune - 5977
Tune timestamp: 5/17/2017 08:07 AM
C:\MASSHUNTER\GCMS\1\5977\ETUNE.U

Ion Polarity Pos | PFTBA Open
Peak Emission 34.6 | Mass Gain -130
Shape Electron Energy 70.0 | Mass Offset -37
Filament 1 | Amu Gain 2118
Repeller 1.10 | Amu Offset 123.44
Ion Focus 85.9 | Width219 -0.051

Entrance Lens 7.5

'J Ent Lens Offset 13.02

r\ . Ion Body 8.50
\LI L‘I"‘-l ULJ(“ s Pl AV J\f\,\v"’ Uh.\_l x:m:; g

68 70 | 2l 2o slo sz sl

Mass (mz Mass (mz) Mass (miz)

JetClean Flow 0

Temperatures and Pressures

Rel Abund
100.0% 300 Turbo Speed 100.0
80.0% 150 Hi Vac N/C
4.1%
Speed  Threshold Base Abundance  Total Ion

18.10 372,928 3,733,245

L, |

;
0 10 w0 200 z o B alo Lo sl sho sho %

Mass (mvz)
Target m/z Actual m/z Abund Rel Abund Isom/z
69.00 69.00 106,184 100.0% 70.10
219.00 219.00 88,920 83.7% 220.00
502.00 502.00 3,990 3.8% 503.50

Air/Water Check: H20 ~351.2% 2 ~50.9% CO2 ~50.7% N2/H20 ~42.2%
Column(1) Flow: 1.20 Column(2): 2.32 mi/min Interface Temp: 300

Ramp Criteria:

Ion Focus maximum 90 volts using ion 502; Electron Multiplier Gain 1824322.268
Repeller maximum 35 volts using ion 219; Gain Factor 18,2432

Mass Gain Values(Scan Speed): -126{3) -124(2) -284(1) -210(0) 762(FS1) -968(FS2) 1548(FS3)

TARGET MASS: 50 69 131 219 414 502 1050
Amu Offset 123.4 123.4 123.4 1234 123.4 1234 1234
Entrance Lens Offset 13.0 13.0 13.0 13.0 13.0 13.0 13.0

'5/17/17 Received samples for rush turnaround.
- Tune results:

Peak shape: really jagged

Etune =
Relati §7 8 s‘! a“l
EM vo .___,_; ki

#H BGCL\:,. vuriu pedks: 628

Isotopic ratio: m/z502,6.2%

Tuesday's Tune
219 Abund.- 79K
Rel. Abund.- 3.6%
EM Volts- 2175
#Bkgrd.- 266

Iso Ratio- 8.2%




o< (5C/MS Time Robber #3:
Poor Sensitivity
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@ Improving sensitivity tip #1
Stop the bleeding

 Signal to noise relationship @

» Excessive bleed - noise Background
& Bleed

» Reduces spectral strength and quality

=

Sensitivity

» Potential sources of bleed or excessive background in GC/MS.:

Analytical column Problematic consumables Bad gases

* Leaks - bleed « Poor quality « Poor quality
« Look for bleed ions in mass - Overtightening : ][—_léle (}f filtration, or not changing
spectral background - Not changing often enough lter often enough

;' Aﬂ Ll bt Tl -y

Agilent



Improving sensitivity

First aid and preventative medicine for column bleed

« Choose the right column

* |nert columns and liners are essential for trace GC/MS

» Better bleed levels

» Greater sensitivity for active analytes

« More runs before maintenance, source cleaning
* Choose the right dimensions

Thick films + GC/MS >  YouR worsT
NIGHTMPARE

« Treat your column right

* Oxygen is toxic to your column

oxygen e “" :

8 ==

« Maintain gas flow when installed in GC
« Cap column when not in use

* Prevent leaks (self-tightening column nuts!)

» Use and filter high purity gases

DB-5ms Ultra Inert

Semivolatiles by GC/MS A \

»
Blue trace: Agilent Inert Flow Path column and consumables - ‘ =I
Black trace: Competitor column and consumables

40,000

‘ Less column bleed,
[ ‘ even at 320°C

) \
\_,\J \ WA, *\h’v“‘J LM M AL

T T T T T T T T T T U s e e B
11.50 12.00 12.50 13.00 13.50 14.00

Column: Agilent JW DB-UI 8270D, 20m x 0.18mm x 0.36pm, P/N 121-9723
Liner: Agilent Ultra Inert single taper with wool, P/N 5190-2293
For detailed information, see Agilent application note 5991-2745

1. Triethylamine

4
2. Pyridine
3. 4-Methylpyridine
4. N.N-dimethylacetamide

Competitor low bleed 5% column




@ Improving sensitivity tip #2

Take care of your consumables

Removed during PM
y .
» Don’t overtighten your septum nut ’ /
- 13 ”
» Compresses septa - chunks in flow path = “bonus” peaks c— N
« Replace routinely to prevent coring /N‘“ p
» Choose high gquality vials and caps , -
] [ 4 R
/ . - .
. . ¢ ¥ -
» Poorly constructed vial septa - siloxanes - bleed peaks | IM -,
. i . . i v ——
« Low quality vial = leach contaminants into sample
» Choose the right cap/septa for your solvent
High performance
septa Thin PTFE PTFE/Silicone*  PTFE/Silicone/PTFE* PTFE/Red rubber Flouroelastomer Butyl
Temperature range 40°Cto300°C*" Upto260°C —40°Cto200°C —40°Cto200°C -40°Cto90°C —40°Cto260°C -50°Cto150°C
Use for multiple No No Yes Yes No No No
injections
= Agilent A-l.._ine. Price More expensive :zgomical Economical Most expensive Very economical  Economical Economical
T & Certified Vials
i - -“ Less stress, Resistance to coring  Excellent None Excellent Excellent None None None
( # o s Recommended for No No Yes Yes No MNo No
,”’F g storage
%, Best for High temperature  Superior Most common Superior performance  Chlorosilanes, Chlorinated Organic
’/0"tco /“em\i\“ headspace chemical HPLC and GC for ultra trace analysis, more economical solvents, higher  solvents,

G \ applications inertness, analyses, not as  repeat injections, and  option for single  temperatures acetic acids,
short cycle  resistant to internal standards injections impermeable to
times, coring as P/S/P gases

) Ax\ and single
& \\\ injections
* Agilent silicone is platinum cured (versus peroxide cured), making it more inert and less likely to interact with samples.
** For up to 1 hour.

-5~ Agilent




« Oxygen in carrier gas is detrimental to GC, resulting in: 8 uue weiium carir

Improving sensitivity tip #3

Bad gas stinks

Reduced response

Elevated background

Irreversible column damage
Impaired electron multiplier function
Premature filament, liner lifetime

Excessive source maintenance

» Use UHP carrier gases
* 99.9995% or greater

» Use high quality, GC/MS gas filters

» GasClean gas filters remove oxygen and water

« Monitor gas filter indicators

Replace when needed

Correct any leaks present

Decreased retention

Reduced response

x10°) A
Injection 1
Injection 20
104
24
10 1
x10°) B
184
Injection 1
Injection 20
104

Oxygen-doped helium carrier

=

10 1

Indicator changes color from the top down
If the indicating material changed color from the top down
there is a leak upstream of the filter in your gas line, or
your gas quality is poor. Check for leaks at the cylinder,
regulator, and fittings, and check your gas quality.

P

Filter material

12 13

Filter material

Indicating material
original color

Indicating material
calor change

Indicator changes color from the bottom up
If your filter’s indicator changes color from the bottom up
shortly after installation this indicates a leak downstream of
the filter in your gas line. Check for leaks between the filter "
and your instrument. GCIMS filter
Agilent P/N CP17973




Improving sensitivity tip #4
Check yourself before you wreck...your chromatography

5 O Lowest recommended ion to start a scan range

« Scanning masses <50 problematic due to common carrier gas contaminants:

A 00 00 oo

Water, m/z 18 Nitrogen, m/z 28 Oxygen, m/z 32 Carbon dioxide, m/z 44

1 O Minimum recommended number of points, “scans” across a peak for quant

llllllllllllllllllllll

{=sl=ab-anl=sl=sT=nl 1
463 464 465 466 4.67 468 463 464 465 466 4.67 468 4.63 464 465 466 467 468 463 4.64 4.65 4.66 467 468
Time Time Time Time

23 272 M 270
6 scans on peak 10 scans on peak ~17 scans on peak ~30 scans on peak

4 Recommended number of SIM ions searched for a given compound







Contact Agilent Chemistries and Supplies Technical Support

1-800-227-9770 Option 3, Option 3:

* Option 1 for GC/GCMS Columns and Supplies

* Option 2 for LC/LCMS Columns and Supplies

* Option 3 for Sample Preparation, Filtration and QUEChERS
* Option 4 for Spectroscopy Supplies

e gc-column-support@Agilent.com

» |c-column-support@agilent.com

e  spp-support@agilent.com

* spectro-supplies-support@agilent.com

Agilent
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