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Autotune - 5977
Tune timestamp: 1/28/2021 7:05 AM [UTC-05:00)

Obi-Wan Kenobi

C:\MASSHUNTER\GCMS'\11597 7\atuneH2_3mm2021.u UsS1534M023
A Ton Polarity Fos | PFTBA Open
| o Emission 34.6 | Mass Gain 17
J ! Electron Energy 70.0 | Mass Offset -25
Filament 1 | Amu Gain 2415
Repeallar 30.91 | Amu Offset 135.69
Ion Focus 79.5 | Width219 -0.033
Entrance Lens 20.2 | DC Palarity Fos
Ent Lens Offsst 13.23 | HED Enable On
| | Ion Body 0.00 | EM Violts 989.4
| f'. al Post Extractor 1 0 | Extractor Lens 0.00
Post Extractor 2 0 | Sean Spesad 3
i u 219 220 5 5 5 JetClean Flow Q0D | Avers 3
b aze [mefz) Mazz [m.z| Mazs [mez) bl aze mi'z)] Actual/[Setpoint] [d.uo] g
Actual mfz Abund Rel Abund PwS0 Temperatures and P res
69.00 343,938 10:0.0% 0.60
MS Soiurce 230 Turbo Speed 100.0
218.590 467,811 136.0% 0.62
MS Quad 150 | Hi Vat NJ/C
502.00 57,672 16.8% 0.62
Lo High Step Speed Threshold Peaks Base Abundance Total Ion
10.00 701.00 0.10 3 100 263 219.00 459,136 1,825,819
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B0 10 e0 o oz 30 30 o 450 &0 o sl 6
Iz mz)
Target m/fz Actual mfz Abund Rel Abund Iso m/z Iso Abund Iso Ratio
&9.00 69.00 328,448 100.0% 70,00 4,839 1.5%
219.00 219.00 459,136 139.6% 220,00 19,640 4.3%
502.00 502.00 55,424 16.9% 503,00 4 669 B.4%
Alr/Water Check: H20 ~1.3% N2 ~1.4% 02 ~0.2% 002 ~0.5% NZ/H20 ~108.0%
Column{1) Aow: 1.20 Columa(2): 0.00 mimin  Interface Temp: 250
Ramp Criteria:
Ion Focus maximum 90 wolts using lon 50Z; Elecron Multiplier Gain 100454862
Repeller madmem 35 volts using flon 219; Gain Factor  1.0046
Mass Gain Values{Scan Speed): 23(3) 34({2) 41(1) 66(0) 11B(FS1) 126(F52)
TARGET MASS: 50 69 131 219 414 S02 1050
A Offset 135.7 135.7 135.7 135.7 135.7 135.7 135.7
Entrance Lens Offset 13.2 13.2 13.2 13.2 13.2 13.2 13.2
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| Have a Tune Report...Now What?

Do | care about these numbers or
peaks?

Is all of this normal?!

What is this a mass spectrum of?

| don’t know what this is saying...

- Agilent




Demystify tuning and tune
reports

How often should | tune?

...and how do | determine
the frequency of tuning?

Troubleshoot problems
using the mass
spectrometer
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Autotune - 5977
Tune timestamp: 1/28/2021 7:05 AM (UTC-05:00)

Obi-Wan Kenobi

C:\MASSHUNTER\GCMS\1\5977\atuneH2_3mm2021.u US19534M023
\ Ton Polarity Pus | PFTBA Open
| o Emission 34.6 | Mass Gain 17
II ! Electren Energy 70.0 | Mass Offest -25
Filament 1 | Amu Gain 2415
Repeller 30.91 | Amu Offset 135.69
Ton Focus 79.5 | Width219 -0.033
Emtrance Lens 20.2 | DC Polarity Pos
Emt Lens Offsst 13.23 | HED Enabie an
| | Ton Bady 0.00 | EM Volts 9894
[ = Past Extractar 1 0 | Extractor Lens 0.00
|——|L—?-—\ Post Extractor 2 0 | Scan Speed 3
b 70 a9 220 sl 5 & JetClean Flow 0.00 | Avers 3
l .
Mae [z Mazs [mrz] Wz i) Maee =] Aetual[Setpoint] | [0.00] ges
Actual m/z Abund  Rel Abund PwW50 Tomperstures nd Pressurcs
£9.00 343,938 100.0% 0.60
MS Source 230 [ Turbo Speed 100.0
218.90 467,811 136.0% 0.62
MS Quad 150 Hi Vac N/ C
502.00 57,672 16.6% 0.62
Lovwr High Step Speed  Threshold  Peaks Base  Abundance  Total Ion
10.00 701.00 0.10 3 100 263 219.00 459,136 1,825,819
1
na
05
n4
0.z
u‘..___...ll| I Al . . | . L |. . . .
woe0 &l =0 w0 w0 #o 450 sho s slo R
Idare [mfz]
Target m/z Actual m/z Abund Rel Abund Isom/z Iso Abund Iso Ratio
£9.00 £9.00 328,448 100.0% 70,00 4,839 1.5%
215.00 219.00 459,136 139.8% 220,00 19,640 4.3%
502.00 502.00 55424 16.9% 503.00 4,669 B.4%
Alr/Water Check: H20 ~1.3% N2 ~1.4% 02 ~0.2% 002 ~0.5% M2/H20 ~108.0%
Column{1) Flow: 1.20 Column{2): 0.00 m{min Interface Temp: 250
Ramp Criteria:
Ton Focus maximum 90 wolts using lon 502;  Electron Multiplier Gain 100464.562
Repeller maximum 35 volts using fon 219; Gain Factor  1.0046
Mass Gain Values(Scan Speed): 23(3) 34(2) 41(1) 66(0) L1B(FS1) 126(F52)
TARGET MASS: s0 69 131 219 a1d 502 1050
Amu Offset 135.7 135.7 135.7 135.7 135.7 135.7 135.7
Entrance Lens Offset 13.2 13.2 13.2 13.2 13.2 13.2 13.2

- Agilent




Let’'s Start at the Beginning of Tuning

DE44363.5399305556 3.3 Agilent




Tuning Compound: Perfluorotributylamine (PFTBA)

Perfluorotributylamine

Location of PFTBA on 5973

DE44363.5399305556 ~£4- Agilent



Tune Report: PFTBA Fragments
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Tune Report: PFTBA Fragments
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Tune Report: PFTBA Fragments
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Tuning Compound:
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Perfluorotributylamine (PFTBA)

/PFTBA (perfluorotributylamine)

— Stable

— Volatile

— Fragment over a wide mass range
— 13C and ®N isotopes only

\_ Shown are typical values for STUNE.U
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Autotune - 5977

= - Tune timestamp: 1/28/2021 7:05 AM (UTC-05:00) Obi-wWan Kenobi

R eVI eWI n g a Tu n e R e p O rt C:\MASSHUNTER\GCMS\1\597 7\atuneH2_3mm2021.u US1934M023
§ Ton Polarity Pos | FFTBA Open

|| '\ e Emizsion 34.6 | Mass Gain 17

II l ! Electran Energy 70.0 | Mass Offset -5

Fllagian 1 | Armiu Gain 2415

30.91 | Arnu Offset 135.69
79.5 | Width21s -0.033

Profile data and E= N =
tune parameters = —

Review Iin sections

0 | Extractor Lens 0.00

J||

Each section contains important information: ] e e N N | M e :
Mazs [méz) Mazz [m/2] LEE U Mazt iz Actual/[Setpoint] [0.00]

* Profile data and tune parameters T Tl

 Scan data and isotope ratios o e S Sseed Tuwbod reks oo Aveme Toutt

1

« Atmospheric gases and instrument Scan data and

performance data ‘ isotope ratios
S ‘11-]" R mjuh Ny stkn R T
. . g Mazs [méz]
The quality or validity of a tune should not be rugstmis Awimis Amnd neAmd  mems lsoAwnd  aomaie
judged by a single parameter. o mom|  amm| e el e eom

Alr/Water Check: H20 ~1.3%
Columni{1) Fow: 1.30 Co
Ramp Criteriaz
Ton Focus maximum 80
Repeller maximum 35 w]

Atmospheric gases and
Instrument performance

Mass Gain Values{Scan Sped

TARGET MASS: data : om0
A Dffeat . 5.7 135.7
Entrance Lens Offssk 13.2 13.2 13.2 132 13.2 13.2 13.2

DE44363.5399305556



Section 1: Profile Data

Autotune - 5977

Tune timestamp: 02-Feb-18 3:44 PM (UTC-05:00) Leakmaster
C:\MASSHUNTER\GCMS\4\597 7\ATUNE.U Us1420L215
n Ion Polarity Pos | PFTBA Open
m Emission 34.6 | Mass Gain -669
Electron Energy 70.0 | Mass Offset -35
Filament 1 | Amu Gain 1145
Repeller 30.91 | Amu Offset 123.00
Ion Focus 20,3 | Width219 -0.023
Entrance Lens 22.7 | DC Polarity Neg
Ent Lens Offset 14.11 | HED Enable on
J Ion Body 0.00 | EM Valts 1135.0
L Post Extractor 1 0 | Extractor Lens 0.00
J T 1 |r T "ﬁ‘—. L'L —;—-LE'—@T Post Extractor 2 0 | Scan Speed 3
62 70 218 220 500 502 504 | -2
) j ) ) JetClean Flow 0.00 | Averages 3
Mass (m/z) Mass (m/z) Mass (miz) Mass (m/z) Actual/[Setpoint] [0.00]
Actual m/z Abund Rel Abund Pw5s0 Temperatures and Pressures
59,00 589,861 100.0% 0.60
M5 S 230 Turbo Speed 100.0
219.00 436,089 84.1% 0.60 ouree HrBe =pe
MS Quad 150 Hi Vac 9.01e-06
502.00 48,127 B8.2% 0.60

Visually confirm that the peaks are:

1. Symmetrical

2. Without spikes or noise

3. Without splitting, tailing or fronting

4. Peak widths are optimal—0.6 m/z at 50% height, and 1.0 m/z at 0% height

DE44363.5399305556



Section 1: Profile Data

Autotune - 5977

Tune timestamp: 02-Feb-18 3:44 PM (UTC-05:00) Leakmaster
C:AMASSHUNTER\GCMS\4\ 597 T\ATUNE.U Us1420L215
n Ion Polarity Pos | PFTBA Open
m Emission 34.6 | Mass Gain -669
Electron Energy 70.0 | Mass Offset -35
Filament 1| Amu Gain 1145
Repeller 30.91 | Amu Offset 123.00
Ion Focus 90.3 | widthz19 -0.023
Entrance Lens 22.7 | DC Polanity Neg
Ent Lens Offset 14.11 | HED Enable on
Ion Body 0.00 | EM Volts 1139.0
,J L LL Post Extractor 1 0 | Extractor Lens 0.00
T T 1| T < 1 T Post Extractor 2 0 | Scan Speed 3
68 70 218 220 500 502 504 | -2
) ) ) ) JetClean Flow 0.00 | Averages 3
Mass (m/z) Mass (miz) Mass (m/z) Mass (m/z) Actual/[Setpoint] [0.00]
Actual m/z Abund Rel Abund Pw50 Temperatures and Pressures
59.00 589,861 100.0% 0.60
MS S 230 Turbo Speed 100.0
219.00 496,089 84.1% 0.60 > —oures Hrbe =pe
MS Quad 150 Hi Vac 9.01e-06
502.00 48,127 B.2% 0.60

Review:
Peak widths are optimal — 0.6 m/z at 50% height, and 1.0 m/z at 0% height

Relative abundance — 69 and 219 m/z > 400,000 (400,000 to 600,000 counts), 502 m/z ~ 10%
of base peak

* For etune, 219 and 69 m/z may be similar in abundance

DE44363.5399305556



Section 1: Tune Parameters

Autotune - 5977

Tune timestamp: 02-Feb-18 3:44 PM (UTC-05:00) Leakmaster
C:AMASSHUNTER\GCMS\4\ 597 T\ATUNE.U Us1420L215
f n Ion Polarity Pos | PFTBA Open
m Emission 34.6 | Mass Gain -669
Electron Energy 70.0 | Mass Offset -35
Filament 1| Amu Gain 1145
Repeller 30.91 | Amu Offset 123.00
Ion Focus 90.3 | widthz19 -0.023
Entrance Lens 22.7 | DC Polanity Neg
Ent Lens Offset 14.11 | HED Enable on
Ion Body 0.00 | EM Volts 1139.0
! y Post Extractor 1 0 | Extractor Lens 0.00
L A~ SN — -
T T T 1| T 1 T Post Extractor 2 0 | Scan Speed 3
68 70 218 220 500 502 504 | -2
o ) o ) JetClean Flow 0.00 | Averages 3
Mass (m/z) Mass (m/z) Mass (miz) Mass (m/z) Actual/[Setpoint] [0.00]
Actual m/z Abund Rel Abund Pw50 Temperatures and Pressures
59.00 589,861 100.0% 0.60
MS Sour 230 Turbo Speed 100.0
219.00 496,089 84.1% 0.60 > —oures Hrbe =pe
MS Quad 150 Hi Vac 9.01e-06
502.00 48,127 B.2% 0.60

List of tune parameters for the source, quadrupole, and detector

Ion Polarity PFTBA Open Ion Polarity Pos | PFTEA Ion. Pc?larity Pos | PFTBA : Open
Emission Mass Gain -669 Emission 34.6 )| Mass Gain Emission 34.6 | Mass Gain 569
Electron Energy Mass Offset -35 Electron Energy 70.0 | Mass Offset Electron Energy 70.0 | Mass Offset -35
Filament Amu Gain 1145 Filament 1l Amu Gain Filament 1| Amu Gain 1145
Repeller Amu Offset 123.00 Repeller 30.91 )| Amu Offset Repeller 30.91 | Amu Offset 123.00
Ion Focus Width219 -0.023 Ion Focus 20,3 width219 Ion Focus 90.3 | Width219 -0.023
Entrance Lens DC Polarity Neg Entrance Lens 22.7 | DC Polarity Entrance Lens 22.7 i

Ent Lens Offset HED Enable on Ent Lens Offset 14.11 | HED Enable Ent Lens Offset 14.11}§ HED Enable on
Ton Body EM Volts 1132.0 Ton Body 0.00 | EM vlts Ion Body 0.00f] EM Volts 1135.0
Post Extractor 1 Extractor Lens 0.00 Post Extractor 1 Post Extractor 1 0 | Extractor Lens 0.00
Post Extractor 2 Scan Spead 3 Paost Extractor 2 Post Extractor 2 0 | Scan Speed 3
JetClean Flow . Averages 3 JetClean Flow 0.00 | Averages 3 JetClean Flow 0.00 | Averages 3
Actual/[Setpoint . Actual/[Setpoint] [0.001§ Actual/[Setpoint] [0.00]

DE44363.5399305556 R Agilent




Reviewing Atune and Etune Profile Data
How do additional lenses affect the tune data?

Atune.u Etune.u

Autotune - 5977 Extraction Source Autotune - 5977
Tune timestamp: 3/4/2021 4:28 PM (UTC-05:00) Obi-Wan Kenobi Tune timestamp: 3/11/2021 11:03 AM (UTC-05:00) Obi-Wan Kenobi
C:\MASSHUNTER\GCMS\1\5977\atuneH2 300.u UsS1934M023 C:\MASSHUNTER\GCMS\1\5977\etune_300.u Us1934M023
“ Ion Polarity Pos | PFTBA Open Ion Polarity Pos | PFTBA Open
‘ ‘ N Emission 34.6 | Mass Gain 9 Emission 34.6 | Mass Gain 21
) ‘ Electron Energy 70.0 | Mass Offset -25 Electron Energy 70.0 | Mass Offset -26
Filament 1 [ Amu Gain 2404 Filament 1 | Amu Gain 2417
‘ Hmu Offset 136.06 Repeller 1.00 u Offset 135.00
\ on Focus } idth219 -0.034 on Focus . idth219 -0.031
| | Entrance Lens 10.1 | DC Polarity Pos Entrance Lens 7.5 | DC Polarity Pos
14 Q4 HE i Eﬂih =
| Ion Body 0.00 | EM Volts 918.9 Ion Body EM Volts

J I n bL g Jg Post Extractor 1 0 | Extractor Lens 0.00 )j Post Extractor 1 Extractor Lens

= Post Extractor 2 0 | Scan Speed 3 Post Extractor 2 0 | Scan Speed 3

B 7 I 2'i8 ZéEI I EEIEI 562 564 2 o 2 JetClean Flow 0.00 | Averages 3 58 [ 218 220 500 sz 504 2 v 2 JetClean Flow 0.00 | Averages 3
Mass (m/z) Mass (m/z) Mass [m/z) Mass (m/z] Actual/[Setpoint] [0.00] ° Mass (m/z] Mass [m/z] Mass (m/z) Mass [m/z] Actual/[Setpoint] [0.00]
Actual m/z Abund Rel Abund Pw50 Temperatures and Pressures Actual m/z Abund Rel Abund Pw50 Temperatures and Pressures
69.00 538,135 100.0% 0.60 69.00 478,780 100.0% 0.61
218.90 366,411 68.1% 0.59 MS Source 300 Turbo Speed 100.0 519.00 447,048 93.4% 0.62 MS Source 300 Turbo Speed 100.0
MS Quad 150 Hi Vac N/C MS Quad 150 Hi Vac N/C
501.90 20,333 3.8% 0.62 502.00 29,005 6.1% 0.62
Actual m/z Abund Rel Abund Pw50 Actual m/z Abund Rel Abund Pw50
69.00 538,135 100.0% 0.60 69.00 478,780 100.0% 0.61
218.90 366,411 68.1% 0.59 219.00 447,048 93.4% 0.62
501.90 20,333 3.8% 0.62 502.00 29,005 6.1% 0.62

DE44363.5399305556 R Agilent




Autotune - 5977

Section 2: Scan Data and ISotope RatioS  rimcoamsems s e

A Ion Polarity Pos | PFTEA Open
r\ l '\ r_!_ Emission 34.6 | Mass Gain 17
II ! Electren Energy 70.0 | Mass Offset -5
Filament 1 | Amu Gain 2415
| Repeller 30.91 | Amu Offset 135.69
Ion Focus 79.5 | Width219 -0.033
Entrance Lens 20.2 | DC Polarity Pos
Ent Lens Offset 13.23 | HED Enable on
| Ton Body 0.00 | EM Volts 9894
Low High Step Speed Threshold Peaks Base Abundance Total Ion | I . Fost Extractor 1 0 | Extractor Lens 0.00
|- f
10.00 701.00 0.10 3 100 162 69.00 562,368 2,172,117 R A f 21"; T TR . Post Extractor 2 0 | Scan Speed 3
JetClean Flow 0.00 | Averages 3
Maze mfz) Mass [m/z| M azz [na) il ase [mifz) Actual/[Setpaint ] [0.00]
14
Actual mjz Abund  Rel Abund PwS0 Temperatures and Pressures
0.84 £9.00 343,938 100, 0% 0.60
MS Source 230 | Turto Speed 100.0
218.90 467,811 136.0% 0.62
0.6 MS Quad 150 Hi Vac N/C
8 502.00 57,672 16.6% 0.62
0.4- Low High Step Speed  Threshold  Peaks Base  Abundance  Total Ion
10.00 701.00 0.10 3 100 263 219.00 459,136 1,825,819
0.2
| 1
0L J‘_i_ - 11 bl T I' - L T n0d
50 100 150 200 25 300 %0 400 450 S00 S50 600 650
Mass (m/z) o
0.4
Target m/z Actual m/z Abund Rel Abund Iso m/z Iso Abund Iso Ratio 0z
£9.00 69.00 562,368 100.0% 70.00 6,281 1.1% I R I TH T ) ] o
219.00 219.00 481,152 85.6% 220.00 21,056 4.4% 0 10 te0 A 20 A0 MQE'][M] €0 40 500 w0 60 6
are
502,00 502.00 46,664 8.3% 503.00 4,612 9.9%
Target m/z Actual m/z Abund Rel Abund Iso m/z Iso Abund Iso Ratio
69.00 £9.00 328,448 100.0% 70.00 4,839 1.5%
219.00 219.00 459,136 139.8% 220.00 19,640 4.3%
502.00 502.00 55,424 16.9% 503,00 4,669 B.A%

AlrfWater Check: H20 ~1.3% N2 ~1.4% 02 ~0.2% COZ ~0.5% MN2/H20 ~108.0%
Column(1) Flow: 1.20 Colema{2): 0.00 mimin  Interface Terp: 250

Ramp Criteria:

Ton Focus maximum 90 volls using lon 502;  Electron Multiplier Gain 100464 862
Repeller maximum 35 volts using lon 219; Galn Factor  1.0046

Mass Gain Values{Scan Speed): 23(3) 34(2) 41(1) 66(0) 11B(FS1) 126(F52)

TARGET MASS: 50 (] 131 219 414 502 1050
Amu Offset 135.7 1357 135.7 135.7 135.7 135.7 135.7
Entrance Lens Offsat 13.2 13.2 13.2 13.2 13.2 13.3 13.2

DE44363.5399305556 R Agilent




Section 2: Scan Data and Isotope Ratios

Low High Step Threshold Abundance Total Ion
10.00 701.00 0.10 100 69.00 562,368 2, 1?2 117

15

0.8

0.6

0.4

02- ‘ {

ol J.d RPN L
50 100 150 200 250 300 350 400 450 500 550 600 650

Mass (miz)

Target m/z Actual m/z Abund Rel Abund Isom/z Iso Abund Iso Ratio
69.00 69.00 562,365 100.0% 70.00 6,281 1.1%
219.00 219.00 481,152 85.6% 220.00 21,056 4.4%
502.00 S02.00 45,664 8.3% 503.00 4,612 9.9%

Peaks: Between 100 to 250 when the system is clean and well equilibrated.

After maintenance, peaks may be elevated (300 to 400)
* As the system equilibrates, the number of peaks will decrease

High number of peaks (>600) = Detector noise or some form of contamination

Total ion: Summation of all ion fragment abundances. A high total ion current = leak or
contamination.

DE44363.5399305556 ~£4- Agilent



Section 2: Scan Data and Isotope Ratios

Low High Step Speed Threshold Peaks Base Abundance Total Ion
10.00 701.00 0.10 3 100 162 69.00 562,368 2,172,117

14

0.8

0.5

0.4

0.2+

ol Jll RTINS | 1l
50 100 150 200 2% 300 35 400 450 500 550 600D 650

Mass (m/z)

Target m/z Actual m/z Abund Rel Abund Iso m/z Iso Abund Iso Ratio
69.00 69.00 562,368 100.0% 70.00 6,281 1.1%
219.00 219.00 451,152 85.6% 220.00 21,056 4.4%
502.00 502.00 46,664 8.3% 503.00 4,612 9.9%

Isotope ratios: Used to confirm instrument

performance

DE44363.5399305556

Mass Comparison

Typical iIsotope

69/70
219/220
502/503

ratio (220% )
1.1%
4.4%
10.1%




Section 3: Atmospheric Gases and Instrument Performance Data

AlrjWater Check: H20 ~1.3% N2 ~1.4% 02 ~0.2% C02 ~0.5% NZ/H20 ~108.0%
Column{1) Alow: 1.20 Celumn(2): 0.00 mi/min Interface Temp: 250

Ramp Criteria:

Ion Focus maximum 90 velts using lon 502;  Eledron Multiplier Gain 100464862
Repeller maximum 35 volts using len 219: Gain Factor  1.0046

Mass Gain Values{Scan Speed): 23(3) 34(2) 41{1) 66(0) 11B(FS1) 126(F52)

TARGET MASS: 50 L) 131 219 414 502 050
Amu Offeet 135.7 135.7 135.7 135.7 135.7 135.7 135.7
Entrance Lens Offsat 13.2 13.2 13.2 13.2 13.2 13.2 i3.2

« Atmospheric gases (water, nitrogen, oxygen, and carbon dioxide) should be as low as possible.
— The ratio of nitrogen to oxygen in atmospheric air is 3.7:1.

— If the water is high, there will also be air present. Be patient and do not tune or acquire data until
equilibrated.

 Why are two GC parameters included?
— Tune parameters depend on flow rate and MS transfer line temperature

» For single quadrupole instruments, the gain factor is the detector gain needed to achieve the target
PFTBA abundance.

— Gain will be discussed in detail in a future webinar.

DE44363.5399305556



What to Look For? natotume - 5977

Tune timestamp: 1/28/2021 7:05 AM (UTC-05:00) Obi-Wan Kenobi
C:\MAESHUNTEW\}FHFHZUELU U51534M023
Ton Polarlty Pos | FFTBA Open
Emissian 34.6 | Mass Gain i7
Electron Energy 70.0 | Mass Offset -5
. Flament 1| Amu Gain 2415
Symmetrical smooth Repeler 3051 [ Amy Ofse 135,69
Ton Facus 79.5 | Width219 -0.033
peak Shapes Entrance Lens 20.2 | DC Polarity Pos
Ent Lens Offset 13.23 | HED Enabie
| Ton Body .00 | £H vors =4 Je——Reasonable EM voltage
Post Extractor 1 0 | Extractor Lens
,—.—2{?%%_ : Fost Extractor 2 0 | Sean Speed 3
TetClean Flow 0.00 | Averages 3
tazz w2 Actual/| Setpoint | [0.00]
Consistent mass 55,00 — Temperatures and Pressures
. . MS Source 230 | Turbo Speed 100.0
. 218.90 467,611
peak WIdthS 502.00 57,672 MS Quad 150 | H1 Vac Llt
Low High Step Base  Abundance  Total Ion
10,00 701.00 0.10 219.00 | 459,136 1,825 819
1 Proper absolute abundance
na
s
04

Low water and air i Ll L ,/Typical relative abundance

S0 =0 B0 6RO

mfz Iso Abund Iso Ratio

Correct mass assignments —tegaraia Actuni m/z 74 RelAbund

E9.00 &9.00 328448 100.0% 70.00 4,839 1.5% H
219.00 219.00 459,136 139.8% 220.00 19,640 4.3% Fproper ISOtope

502,00 S02.00 55424 16.9% 503.00 4,669 B.4% ratlos

AlrfWater Check: HI0 ~1.3% NZ ~1.4% 02 ~D.2% CO2 ~D.5% N2/H20 ~108.0%
Acce ptable COIU mn ﬂOW rate = coumn(1)Fow: 1.20 Column(2): 0.00 mymin Interface Temp: 250

Ramp Criteria:

Ion Focus maximumm 90 velts using isn 502;  Electren Multiplier Gain 100464,862

Repeller maximem 35 volts using lon 219; Gain Factor  1.0046 < Gal n Factor
Mass Gain Values{Scan Speed): 23(3) 34{2) 41{1) 66(0) 11B(FS1) 126(F52)

TARGET MASS: 50 &9 131 219 414 502 1050

Amu Offset 135.7 135.7 135.7 135.7 135.7 135.7 135.7

Entrance Lens Offsat 13.2 13.2 13.2 13.2 13.2 13.2 13.2

- Agilent

Tune into Your Mass Spectrometer




Demystify tuning and tune
reports

Tuning regularity

...and how do | determine
the frequency of tuning?

Troubleshoot problems
using the mass
spectrometer

DE44363.5399305556

Autotune - 5977
Tune timestamp: 1/28/2021 7:05 AM (UTC-05:00)

Obi-Wan Kenobi

C:\MASSHUNTER\GCMS\1\5977\atuneH2_3mm2021.u US19534M023
\ Ton Polarity Pus | PFTBA Open
| o Emission 34.6 | Mass Gain 17
II ! Electren Energy 70.0 | Mass Offest -25
Filament 1 | Amu Gain 2415
Repeller 30.91 | Amu Offset 135.69
Ton Focus 79.5 | Width219 -0.033
Emtrance Lens 20.2 | DC Polarity Pos
Emt Lens Offsst 13.23 | HED Enabie an
| | Ton Bady 0.00 | EM Volts 9894
[ = Past Extractar 1 0 | Extractor Lens 0.00
|——|L—?-—\ Post Extractor 2 0 | Scan Speed 3
b 70 a9 220 sl 5 & JetClean Flow 0.00 | Avers 3
l .
Mae [z Mazs [mrz] Wz i) Maee =] Aetual[Setpoint] | [0.00] ges
Actual m/z Abund  Rel Abund PwW50 Tomperstures nd Pressurcs
£9.00 343,938 100.0% 0.60
MS Source 230 [ Turbo Speed 100.0
218.90 467,811 136.0% 0.62
MS Quad 150 Hi Vac N/ C
502.00 57,672 16.6% 0.62
Lovwr High Step Speed  Threshold  Peaks Base  Abundance  Total Ion
10.00 701.00 0.10 3 100 263 219.00 459,136 1,825,819
1
na
05
n4
0.z
u‘..___...ll| I Al . . | . L |. . . .
woe0 &l =0 w0 w0 #o 450 sho s slo R
Idare [mfz]
Target m/z Actual m/z Abund Rel Abund Isom/z Iso Abund Iso Ratio
£9.00 £9.00 328,448 100.0% 70,00 4,839 1.5%
215.00 219.00 459,136 139.8% 220,00 19,640 4.3%
502.00 502.00 55424 16.9% 503.00 4,669 B.4%
Alr/Water Check: H20 ~1.3% N2 ~1.4% 02 ~0.2% 002 ~0.5% M2/H20 ~108.0%
Column{1) Flow: 1.20 Column{2): 0.00 m{min Interface Temp: 250
Ramp Criteria:
Ton Focus maximum 90 wolts using lon 502;  Electron Multiplier Gain 100464.562
Repeller maximum 35 volts using fon 219; Gain Factor  1.0046
Mass Gain Values(Scan Speed): 23(3) 34(2) 41(1) 66(0) L1B(FS1) 126(F52)
TARGET MASS: s0 69 131 219 a1d 502 1050
Amu Offset 135.7 135.7 135.7 135.7 135.7 135.7 135.7
Entrance Lens Offset 13.2 13.2 13.2 13.2 13.2 13.2 13.2

- Agilent




Tuning Frequency

( =1 day — 2 Wednesday - 3 Thursday — 4 Frno
‘ QuickTune or
Tune Eval
nday - 8 day — 9 Wednesday — 10 Thursday — 11 Friday —
ckTune or
ne Eval
iday — 15 sday — 16 Wednesday — 17 Thursday — 18 Friday —
. QuickTune or
Y Tune Eval
et
s 1day - 22 sday — 23 Wednesday — 24 Thursday — 25 Friday —
— = il QuickTune or
Tune Eval
day — 29 day — 30 Wednesday — 1 Thursday — 2 Friday
|
=

Follow Iab SOP

Major changes

Follow (regulated)
method criteria

‘It depends” (but
not daily)

DE44363.5399305556



What is a Major Change?

Changing
source

temperatures

New GC/MS
system

New column
installation

Running

g @ JetClean in

mp Online mode

= |

DE44363.5399305556

A

After source
cleaning

Change
carriergas @

-

flow rates / D

1.0=> 15
mL/min

Agilent J&W GC Columns

Changing
carrier gas
type (for
example, He
to H,)

Agilent



What Should | Do if | Fall into the “It Depends”?” Category
You don’t have to tune every day

Example month of tuning

Monday — 1 Tuesday — 2 Wednesday — 3 Thursday — 4 Friday — 5
QuickTune or
Tune Eval
Monday — 8 Tuesday — 9 Wednesday — 10 Thursday — 11 Friday — 12
QuickTune or
Tune Eval
Monday — 15 Tuesday — 16 Wednesday — 17 Thursday — 18 Friday — 19
QuickTune or
Tune Eval
Monday — 22 Tuesday — 23 Wednesday — 24 Thursday — 25 Friday — 26
L QuickTune or
X Tune Eval
Monday — 29 Tuesday — 30 Wednesday — 1 Thursday — 2 Friday — 3

DE44363.5399305556

How often do | tune?

* Depends on usage
* Once a week or less

How can | tune less often?

* Run tune evaluation
* Run Quicktune
» Update detector gain coefficients



How Do | Determine that | Need to Tune?

1. Have a Baseline

System start-u
 Tune system

Run Tune Evaluation
Run QC and cal samples

Autotune - 5977

Tune tmestamp: 1/28/2021 7:05 AM. (UTC-05:00) Obi-wan Kenobi
©5\MASSHUNTER\GCMS\1 1597 7\atuneH2_3mm202L.u Us1934M023 System Verification - Tune (Detector Optimization) Portion
y Fom Pty 7or [ | «105 . .
‘\ '\ I | ey 546 [ Wass G I Instrument Name Obi-Wan Kenobi
| [ | Erreer - e = a I ra Ion eC DC Polarity Positive
Fament T [Amucan s 9 Filament 1
| e EOC [T e Current Vacuum status :High Vacwum: <no gauges Torr Turbo:lo0k
lon ocis 795 [wanass EYE)
o T = 8 BaseFeak should be €8 or 218 ox
fon Boay 500 o voms ey 7 Position of mass €9 OK
| |, A = O e e Position of ox
T e \st» Post Extractor 2 0 [Scan speet B s Position of OF
e Fow o0 | aver B Position of 70 o
MaseInz) Mass (] Mt ] Masciniz) o
) (ol ) ) [0.90) Position of isotope mass 220 oK
Actual m/z Abund  Rel Abund Pwso Temperaturas 5 Position of isotope mass 503 OK
G200 sasssal  ieoow L Zafrwe oot o~ Ratio of mass 70 to mass €9(0.5 - 1.6%) 3
mes|  seen|  seow [X 150l s wd 4 Ratio of mass 220 to mass 219(3.2 - 5.4%) 3
s0200 672 e 942 Ratio of mass 503 to mass 502(7.9 - 3%) OK
Low High Step  Speed Thrashold Pesks  Base  Abundance  TotslTon 3 Ratio of 210 to €0 should be > 40% and is OK
1000 701.00 0.0 3 100 263 219.00 459,136 1,825,819 Ratio to €9 should be > 2.4% and is OK
2
T
Mass €8 Precursor (<= 3%) 0.40 =3
v 1 Mass 218 Precursor (<= £%) 1.07 ox
o | J 1 Mass 502 Precursor (<= 12%) 1.54 ox
04 ]
= s 597x 2ir and Water Check
Ll \ | L x10 . Tue Mar 23 18:23:39 2021 Instrument: Obi-Wan Kemobi
o | | c: - .
et uallt ( :ontrol { :heck C:\MassHunter\GCMS\1\5377\atunek2_300_21Marl2.u  US1934M023
Vassl) 11
Targetm/z  Actuslm/z Abund. Rel Abund Lo m/z oo Abund Tso Ratio 1 Testing for a leak in the system
T R T - 09 Batio of 47 te 22 L0y o=
- B N Ratio of 28 to €% (<l0%) OK
sizo0 su2c0 sz s05m s b o 08
AP Check: W20 ~1.3% N2 ~1.4% 02 ~0.2% CO2 ~.5% NA/NED ~108.0% Electron Multiplier Voltage c1a ox
Comn(a) Fow: 130 Cokime(2): 000 mUmin  Tntetacs Temp: 250 07
Ramp Crterie:
Ton Focus masimum 90 volts usg on 502;  Elechon Mallple Gan 100464 862 06
Repaller maximum 35 ks g on 219; Gal Factor 1.0046 g
o Gin Vlues(5can Spesd): 23(3) (2} 41(1) 66(0) LIBTL) 136(FS2) 05
TARGET Mass: s e 1 me e ;s
A ot usy|  wss ams ws7 ;s mss| am7 0.4 : tens
Tune pertion of System Verification passed.
Entrance Lans Ofset B2 n2  n: na ma n2 ;2 05
o — T I
o une eval repor
1 ) . -
]

i 15 2 25 3 35 4 45 & &5 6 65 7 75 B 85 8 95 10 105 11
Counts vs. Acquisition Time (min)

DE44363.5399305556 R Agilent




How Do | Determine that | Need to Tune?
1. Have a baseline 2. Review QC and CCV

System start-up
* Tune system

* Run Tune Evaluation
 Run QC and cal samples

Staying the same?

What are peak responses doing?

DE44363.5399305556

Agilent



How Do | Determine that | Need to Tune?

Peaks are steady 2. Review QC and CCV Peak responses drop

What are peak responses

Keep monitoring Let’s check a few things

doing?

Staying the same?

DE44363.5399305556 ~£4- Agilent



How Do | Determine that | Need to Tune?
Peak response dropping

Is QC failing? Run Tune Update gain
« Does inlet and Evaluation coefficients

column » Does the * Are QC
maintenance tune peaks back to

recover the :
peaks? evaluation normal?
' pass?

No retune No retune No retune
required required...but required

DE44363.5399305556

Quick Tune

* Do you need
to correct
mass axes

and detector
gain?

No retune
required

Retune

Agilent



How Do | Determine that | Need to Tune?

2. Review QC and CCV

What are peak responses

1. Have a Baseline

System start-up
Tune system

Run Tune Evaluation
Run QC and cal samples

doing?

3. Keep records

Build a profile of tuning
occurrence

DE44363.5399305556

Monday — 1 Tuesday — 2 Wednesday — 3 Thursday — 4 Friday — 5
&= I maintenance
start-up
Monday — 8 Tuesday — 9 Wednesday — 10 Thursday — 11 Friday — 12
Tune Eval_+ GC Tune Eval +
update gain maintenance QuickTune
coeff.
Monday — 15 Tuesday — 16 Wednesday — 17 Thursday — 18 Friday — 19
GC maintenance|  i:
+Tune Eval + | ... Newtune
QuickTune
Monday — 22 Tuesday — 23 Wednesday — 24 Thursday — 25 Friday — 26
GC Tune Eval_+
maintenance update gain
coeff.
Monday — 29 Tuesday — 30 Wednesday - 1 Thursday — 2 Friday — 3
areas = clean e sOUrce =
source - new tune




Autotune - 5977

Tumne timestamp: 1/28/2021 7:05 AM (UTC-05:00) Obi-Wan Kenobi
C:\MASSHUNTER\GCMS\1\5977\atuneH2_3mm2021.u U51534M023
" Ton Polarity Pos | PFTEA Open
|| '\ r o Emission 34.6 | Mass Gain 17
II ! Electran Energy 70.0 | Mass Offset -25
Filament 1 | Amu Gain 2415
. - Repeller 30.91 | Amu Offset 135.69
Demystify tuning and tune on o o5 [warers | —oon
Entrance Lens 20.2 | BC Polarity Pass
re O rtS Ent Lens Offsst 13.23 | HED Enable on
| | Ton Bady 0.00 | EM Velts 9804
I a Past Extractor 1 0 | Extractor Lens 0.00
;—ME—\ Pust Extractor 2 0 | Scan Spesd 3
&l 219 220 slo sl s ) JetClean Flow 0.00 | Avera 3
I azz [mdz] Mazz [mi'z] M azs i) az: [miz] Actual/[Setpaint] [u;_uq.] aes
Actusl m/z Abund  Ral Abund PwWS50 Temperatures and Pressures
£3.00 343,938 100.0% 0.60
MS Source 230 | Turbs Speed 100.0
218.30 457,811 136.0% 0.62
. . MS Quad 150 Hi Vae N/C
Tuning regularit e, w0
g g y Low High Step Speed  Threshold  Peaks Base  Abundance  Total Ion
10.00 701.00 0.10 3 100 263 219.00 459,136 1,825,519

...and how do | determine L

Lo | [. [
10 150I B T T 493[ S0 =0 g0 BW '

the frequency of tuning? » it

Target m/z Actual m/fz Abund Rel Abund Isom/z Iso Abund Iso Ratio
£9.00 &9.00 328448 100.0% 70,00 4,839 1.5%
219.00 Z19.00 459,136 139.8% 220,00 19,640 4.3%
50z.00 S02.00 55,424 16.9% 503.00 4,669 B.A%

Troubleshoot problems N 01 - G202 52450 0
using the mass Ramp Coari

Ion Foous maximum 90 volls using lon 502; Eledron Multiplier Gain 100464.862
Repeller maximem 35 volts using lon 219; Galn Factor 1.0046
S pe Ctro I ete r Mass Gain Values{Scan Spesd): 23(3) 34(2) 41(1) 66(0) 11B(FS1}) 126(FS2)

TARGET MASS: 50 &9 131 219 414 502 1050
Amu Ofset 135.7 135.7 135.7 135.7 1357 135.7 135.7
Entrance Lens Offsat 13.2 13.2 13.2 13.2 13.2 13.2 13.2

- Agilent

DE44363.5399305556




Can a Tune Really Tell us About Problems with Our Mass Spectrometer?

What can we learn from a successful tune?

* Are there any leaks?

« Source health

« Filament health/age

» Electron multiplier health/age

DE44363.5399305556 &2 Agilent



Autotune Report (SQ)

Extraction Source Autotune - 5977

Tune timestamp: 19/10/2016 3:18 PM (UTC+11:00) GCMSVIC04
D:\MASSHUNTER\GCMS\1\5977\etune.u US1622Q015
. \ b = e =
* The single quadrupole autotune process T I S
optimizes the source and EMV to achieve cepte hlvaas | e
between ~350,000 and ~600,000 for m/z 69 (or | Eonncs s | 537 | e eatie 1 —_on
the base peak out of the three target ions). on oty f000 Exiactor e |10
g getions) JU L L | L e
68 70 218 220 500 502 504 21012 PFTBA Open | Step Size 0.10
Mass (m/z) Mass (m/z) Mass (m/z) Mass (m2)
. . . . . . Actual m/z Abund  Rel Abund PW50 L —
» Gain is not taken into consideration when it e = == 0 s ey
sets the autotune EMV. w20 s sew  oes

AR T PP Tl ek R AP UL .t o

o HOWeVer, the gain and gain faCtor iS Air/Water Check: H20 ~25.7% N2 ~2.0% 02 ~1.0% CO2 ~1.6% N2/H20 ~7.8%
calculated for the EMV at the end of the i s sl i
autotune. Mty it wnis e il e S T R
ass Gainehacscan SO 12020 A1) J4(0),053(F5) SIS e P et b

Tune into Your Mass Spectrometer

DE44363.5399305556



What Can We Learn from R

Autotune Report (SQ) l E;';fj?f...i ‘75:57} | 3!
===

* Increasing Gain Factor... and EMV |

.
4
+ 4
* + -
: - ail
! ’ . . . .
4 Com P P p— -
H 4
n — L p— iy — g --.—d». L ¥ e e ’
creeping u < o | wmee : ) (- —
- ». ' e
p... e | s | = === .
B
e - - . e T
.

=] Em volts [4 2500
» Generally indicates that the source is I R R N L

getting dirty

« Usually happens over a shorter period S —

depends on the application ww~o s~ p;  Electron Multiplier Gain 1,000,000
(cep PP ) T: Gain Factor 10.0 1——4’100,000

e s e - - o~ &N wowm Lo~
—— P - e . - -~ —twe ey W
Sy -

- - - W et ey - B Saees Stgte Sae 13008 8

b - 1 e oy B S &2

s e e e e e - - -~
L R R ALl - - -, -he
— )
—eme o "

Tune into Your Mass Spectrometer DE44363.5399305556
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What Can We Learn from e —

Autotune Report (SQ) , T —
| ===
_ W =)
*Cleaning the source causes the tune L BEEET
algorithm to check and reset tune values _:'_.'—"."...'."“.:..7'—21‘ —i—— \
including the Gain. T ore——— oy
we w4 | EM Volts I+ 1200 I
1 E e — |
wwe wf-p; Electron Multiplier Gain 20,000
- | Gain Factor 0.20 t——400,000

Tune into Your Mass Spectrometer DE44363.5399305556

Agilent



What Can We Learn from e y— e

Autotune Report (SQ) l e o —
| BB

. . | | e ———
 EMV increasing but Gain Factor ) BRI
remains relatively unchanged ”.';T_'T..-'._"Z:.F‘/}"—'-‘T — ‘ \

! —— s 0o ok P o

e aada - RECE | ==
2w TEm vorts IT 000 |
e ‘ , et ! - PPN §

. It is able to achieve the ~500,000 without Bl
needing to increase the gain; however, an e wwsep;  Electron Multiplier Gain 23628.077

iIncrease of EMV is required to maintain =2 2 Gain Factor 0.2363 +=——=700,000
gain factor. v im0 \ ——

* Indicates our EM is aging, which
happens over several months

{
: !
{

* EM Is aging and needs to be replaced =0 e

Tune into Your Mass Spectrometer DE44363.5399305556



Can a Tune Really Tell us About Problems with Our Mass Spectrometer?

What can we learn from a failed tune?

* Problems with source installation or parts

« Column installation depth
« Are there any leaks?
« Attempting to tune too soon

DE44363.5399305556 &2 Agilent



Does Column Installation Length Really Matter?
Installation length: 1-2mm beyond end of transfer line (flush with the ceramic tip)

Column installed too far into MS Column installed (very) short in transfer line

» Compromised sensitivity Peaks begin to tail and lose response

* Problems with tuning

nnnnnnnnnnnn
une timestamp: 1/28/2021 7:05 AM (UTC-05:00) Obi-Wan Kenobi
C:\MASSHUNTER\GCMS\1\597 7\atuneH2_3mm20230 US1934M023

LU

= Normal column insertion distance
Blue = 50.8 mm pulled back into the transfer line

Agilent

DE44363.5399305556



Other Upcoming Mass Spec Webinars

Eliminate the Fear of Mass Spec | Agilent

Webinar Series

Eliminate the Fear of

Mass Spec

Title Date Time Presenter
How to clean an Agilent GCMS lon Source: A June 22, 2021 1MTAMPT/ Paul Salverda, GCMS Regional System Specialist,
comprehensive guide 2PMET Agilent Technologies, Inc.

Optimizing the GC to Get the Analytes to the MS June 24, 2021 1MTAMPT/ Matt Curtis, GC/MS Applications Scientist. Agilent
Efficiently 2PMET Technologies, Inc.

The Power of MS and MassHunter Software for June 29, 2021 11TAMPT/ rk Lokits, , GC/
GCMS 2PMET Agilent Technologies, Inc.

DE44363.5399305556


https://www.agilent.com/en/training-events/eseminars/etfms-webinars

Agilent University
Why training? What can we help with?

Agilent University: Labs who want Overtasked staff

« Trained over 38K students: 2019 faster and more Staff turnover

efficient learnin - : —
.  98% customer recommended 9 Pressure to improve quality and productivity

s options to help
* 4.6 out of 5 customer satisfaction  BeVEYTe a4l training

. 94% excellent & very good challenges Reduce costs associated with lab operations

Daily consistency with output and results

In-person Training

215 o

Virtual eLearning Classroom On-site or
Instructor Led self-paced Virtual On-site

Flexible and
convenient training
options when and
where you need it:

Trust Agilent for answers leveraging up-to-date knowledge and generally accepted practices for all your training needs

June 25, 2021



Contact Agilent Chemistries and Supplies Technical Support

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

* Option 1 for GC and GC/MS columns and supplies

* Option 2 for LC and LC/MS columns and supplies

« Option 3 for sample preparation, filtration, and QUEChERS
» Option 4 for spectroscopy supplies

» Option 5 for chemical standards

e Available in the USA and Canada 8-5, all time zones

* gc-column-support@agilent.com

» |c-column-support@agilent.com

* Spp-support@agilent.com

» spectro-supplies-support@agilent.com

« chem-standards-support@agilent.com

Page 39 Stop the Bleed: Tips and Tricks on GC Column Bleed DE44194.2740046296
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Help Diagnose the Issue with this Tune Report

Analyzer: Q1 Ion Polarity: Positive Width: Unit
Mta, |wa2] B30 ccanids T2HEEI0 pa 07D W (2] 258 00 ocunds ETE1EL1 palTT Mt Jwwa] B2 00 cwamnis 1EEST.T pw LY
2P e 2P
. BE . 13
 What do you see as possible :
¥ 1
. ac a5 ns
Issues? i g g
25 25 ot
- z 1 04
« What could be the possible : : :
ne ne '8 ]
CauseS? : B OmE B O RE B ®mE WM OmME M ¢ o OIS D3 RN I TRAD IED LD S ¢ N OHRS ENOMID KT MED NI 05 e
M4 vz M4 vz Mass iz
Mass (miz) ES00 counts TH34511 0 peaks & 14 threshald O
=10 %4
B.5-
E-
E.5-
[
4.5
EEL
s 35
L= 3_
2.5
2
151
14
DE: z = I .I.[ L] Al v 2 l ] 1
40 €D @0 100 130 140 150 190 200 200 20 260 D200 100 20 14D D 18D 400 420 440 460 400 500 EM 540 GED 5B0 €00 €30 GAD
Maaa (miz)
mjz Abundance Rel Abund Isotope Iso Abund I=o Ratio
09,00 7284910.5 100.0% 89.90 152549.3 2.1%
219.00 2315955.8 31.8% 220,00 117245.3 3.1%
264.00 7346336 10.1% 265.00 47270.8 6.4%
414,00 1672924 2.3% 415.00 16569.6 9.9%
50200 146866.6 2.0% 503.00 15847.6 10.9%

DE44363.5399305556




