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Chemical lonization:

For theory of operation, see the Concept Guide for the specific GCMS system

PCI

*Proton transfer
*Hydride abstraction
*Addition

*Charge exchange

NCI

*Electron capture
*Dissociative electron capture
elon pair formation
elon-molecule reactions
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Chemical lonization: Load the PCI Checkout method and then
select the default tune file

This is not the correct name...
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Chemical lonization: Load the PCI Checkout method and then

select the default tune file

- @
Run Status Sample ta me:
S— ELXTE © §

Dta File: —

Sequence Method Instrument

SERAEARAEPRER L LLTFD S

ell can 1-
A chromatogra: m

| [s-perireosed chromatograms

[ N ——

DE44308.5415625

od Instrument Sequence View Abot  Check i Help

2518 | [l instrument Control

Run Status:

@

e
e [ 10.00 | o | &5
Instrument Status: Data File: Run Time :

Sequence Method Instrument

{SRERKRPIOV L LLFPES
L300 1 i

Method Path

D/\MassHunter\GOMS\ I\methods\checkout

Method Fie

PCI_Demom

Do not save over the checkout method! Name it something
like PCI_USxxxxxxxx.M with the Xs being the instrument

serial number
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Chemical lonization: Load the PCI Checkout method and then
select the default tune file

View | Abot Checkout Window Graphics  Help
%] Instrument Control I - -
MSD ChemnStation Data Analysis

Instrument Control

— ot "Il MassHunter GC/MS Acquisition
b @ ' ‘ @ @ @ . o - B.07.02.1929
Data File: — 26-Aug-2014

Sequén(ﬁ Instrument

Ch-!n!amperalure m\n F Temperature (nlumn 1 Flow Cale lnn 2 Temperature MS Souree MS uuad

Scan 11 Scan 1-2

A Chromatogram
Supermpossd Chcmatograms

2 [} 55
Acquisition Time (min.)

450

560
Mass (miz)
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Chemical lonization: Load the PCI Checkout method and then
select the default tune file

. E 5 = = —|
Status ews ®
-
,_;_ M Acquisition "S, MassHunter
=l B | B.07.02.1929
| 26 26-Aug-2014
E
"
E
o || e i
¥ |
| J
|| i
il
: | Sl
T e > e ‘

These two screen captures show the menus available when PCI is selected.
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Chemical lonization: Purge the methane gas line

Vacuum fExecute Parameters Status View Abot  Graphics

Acquisition "|| MassHunter GC/MS Acquisition
4 | B.07.02.1929
26-Aug-2014

During new installation or methane tank replacement, it is necessary to purge
the regulator, trap, and tubing on the CI subsystem to remove any air or moisture.
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Chemical lonization: Purge the methane gas line

I'S.‘ MassHunter GC/MS Acquisition
B.07.02.1929 ”F

26-Aug-2014

e ==

Purge the line for six minutes. This is the default and should
not be overridden.

DE44308.5415625

P - ion of Cl FLow Controller opes

I - 59772 Ture - PC1 mode - Methane -
L

File Setup Tune Vacuum Execute Parameters Status View Abort Graphics  Help | ®

MassHunter GC/MS Acquisition

% B.07.02.1929 [ -
| 26-Aug-2014 '

RUN BUSY.630.gpurges. 344350 I

T € B B[

[rw.mn; for completion of C1 FLow Contraller operstion 285,360 ‘j
memg of CIFLow € peration: Purge Resgent A ........ RUM BUSY 630 gpurges, 76,360 ‘I
Uw.n.ng for completion of Cl FLow Contraller operatiors: RUN BUSY,630, 360 ‘l

I

Two seconds left...




Chemical lonization: Check the CI Tune Wizard.

73| B.07.02.1929
4| 26-Aug-2014

4 [ Shutoff: ON Gas A: OFF Gas B: OFF PFDTD: OFF Flow:0/20 Status: Mot Ready Prescure 9.37E-06

T e ®m Braw

Parameters Status  View Abort  Graphi

\cquisition

& | [Congure Cltune crtess.

T emulflw

This shows the status of the valves, flow and pressure.

DE44308.5415625

Select Cl Tune Wizard. This will step you through the
settings.




Chemical lonization: Check the CI Tune Wizard.

1 “ . 59774 Tune - PCI mode - Methane - RCIC
hil Fic Scop Tune Vewum Ewcutc Pameten  Ststes  View Abod  Guphics  Help

i

"|| MassHunter GC/MS Acquisition
307_ 21020
26-Aug

pechsu]

Actusl  Setpont  Limt
MS Source. 00 W0 300
MS Guad 150 B 200

[ N

B - 5577A Tune - BCl mode - Methane - PCICH
G

File Setup Tune Vacuum Execute Parameters Status View Abort Graphics  Help 9,

E| ok d

|| MassHunter GC/MS Acquisition
=m| B.07.02.1929
I 26-Aug-2014

=7 Select Reagent Supply Line.

p. @ Reaget Line A usualy Methane.

L Resgent Line B

Configure Ol tune critesie

emuf®

Source and Quad temps. For PCI the source MUST be at
300. Be patient and allow time for the entire source to

become thermally stable. At least one hour, but preferably
overnight.

Select Reagent gas.
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Chemical lonization: Check the CI Tune Wizard.

I |+ 5977ATune - PCT mode - Methane - FCIC

Vacuum  Execute  Para

|| MassHunter GC/MS Acquisition | MassHunter GC/MS Acquisition
B.07.02.1929 B =m| B.07.02.1929
Cl| 26-Aug-2014

u) Select Cl Polarity 1 |E=EEE)
o

I @ Postive kns
i Hegative lons
L

i|| (cmes

1
4 | [ Configure Cltune criters.

PCI or NCI.

Which gas is it? PCI tune REQUIRES Methane.

DE44308.5415625
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Chemical lonization: Check the CI Tune Wizard.

- 5377A Tune - PCImode - ac =Bl | %

] !\-a” : — ‘ E

I:. MassHunter GC/MS Acquisition
B.07.02.1929
Cl| 26-Aug-2014

[ Pag
& - =
& 5 Tune Control Limits =
%" E s
Tune Abund. Target, courts (1E42E6)
|: et = ol i T
Fal A starting flow value of 20 for PCI METHANE will be set. Pa
Peskwidih Taroel. amu (0.45-08):
[
' i o | Maxmum Repeler. V {1-5) |
= c A =
[ l Masdmum Smission Curent uA (10-310)
20
o 5
Maamum Bectron Energy, &\ (40240}
i" | ad i El
1 |
i@
a " )
‘ @ ‘ |
- .
ey

|| MassHunter GC/MS Acquisition
=m| B.07.02.1929

P
| |Astarting flow value of 20 for PCIMETHANE will be set.

& | A starting flow velue of 20 for PCI METHANE will be set.
—
"

e B u S
It will start with the flow at 20%. Defaults
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Chemical lonization: Check the CI Tune Wizard.

D' - 5377A Tune - PCI mode - Methane - PCIC

T e P i
E
|| MassHunter GC/MS Acquisition || MassHunter GC/MS Acquisition
B.07.02.1929 o - =m| B.07.02.1929
ll 26-Aug-2014 H 26-Aug-2014
g E
2 2
E 5y Enter Reagent lon Masses for Flow Adjustment o= I
Fesgent Mast 1 |
] |
2 o ' : d|
i 2 I L
[ Feagent Mass #3
i" Cod  Cew) ) °
s

4 |[pmethane

3 & ;_ lons for tuning can be either Reagent, Calibrant, or background ions.
a | - —— e - _
T e m ™ T e m s

Masses for flow adjustment. Use the defaults. PCI Tune lons. Use the defaults.

17=CHs*  29=C,Hy*  41=CgHg'

DE44308.5415625




Chemical lonization: Check the CI Tune Wizard.

I'S. MassHunter GC/MS Acquisition
B.07.02.1929
Cl| 26-Aug-2014

Pas
I: i Choose Mass o optimize B leuhisl
,,
Use mass #1 (41 amu)
i! R —
{
[ Use mass &3 (539 amu)
i“ == e
—

& || C1Autotune will optimize the selected ion.

N e

& PROGRAMS(C) _ [oaurtuu

Fie name: JSIINY

Save as type: | Tune Files (")

T e melllm

Optimize the middle mass ion. This is the default.

DE44308.5415625

Save the tune file. Please use the standard name or an

obvious file name like PCI1250¢t2018.U. Do not use any
unusual characters.




Chemical lonization: Check the CI Tune Wizard.

* 5877A Tune - PCl made - Methane - PCICHAL x

2, Save MS Tune File B
(O [ B+ MesHumer v GaMs v 1 v 5077 » = 7 g
Organize »  New folder
X Favorites Hisene
B Desitop ! citunes
8 Downloads citunes
4 Recent Places POF
= Daieu
Gl Libraries. [ ATunEw
¥ Documents ] b
; o Music | efe_atuneu
) Pictures | dftppu
H videos B
| nciché.u
1 Computer | ncichd_danu 11
& PROGR ) orteui 1
e pal] ] A, -4 Confirm Save As i
ok
e E—— e (I L
Save as type: | Tune Files (") " Do you want to replace it!
* Hide Folders e )R]
—

e B n[tls

- @

~n| B.07.02.1929
4| 26-Aug-2014

2 D:AMassHunter\ GCMS\I\S977\ Cleriteria.ot.

: 5977A
le : BCICH4.U

ce Temperature : 300
Quad Temperature : 150

T cmufw

Yes, overwrite the tune file if using the default file name.

Here are the PCI criteria that will be used.

DE44308.5415625
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Chemical lonization: Methane Flow Setup.

< S977A Tune - PCTmode - - = I - 59774 Tune - PClmode -
g [ e w B v e Vo o Pl Sk VoAb Gerbis
€1 Tune Wizard -
Pas Methane Flow Setup ] ~
b Methane Pre-Tune iciti PROFILE
M Acquisition
B Methane Flow Adgust
| Methane Flow Survey I 1
| rv——
Admit Cl Reagent
= Shut off CI Reagent ] s’ Dc Ak
CIHW Status ] 00 HED Enable
2008 EM Volts
Remove Exces: Calibrant (PFDTD) 5 ] il oo G
| Scan Speed
Averages
Closed Step Size:
0t Temperatures and Pressures
) JATA'R ™ ot L ) S Source 300 Turbo speed
Bl516 1718192021 ' 562 8B0I 2B 7BV 4 2434845 2-10 1234 MsQuad 150 Hivac
Mass (wz) Mess (mz) Mass (mz) Mass (mz)
Actusimfs  Abund Rel Abund
1750 1
Weh  Step Speed Thieshold Pesks  Base  Abundance  Totallon
2200 010 3 o 0 1750 1681944 17453959
% s T
Mass (miz
Torgetmfs Actusim/r  Abund Relabund  Bom/:  lsoAbund
00 1750 1682944  1000% 1850 20328
- | i v
& | setup Methane Flow ®

-

Setup, Methane Flow Setup.
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Chemical lonization: Methane

Flow Setup.

-

M FrOFLE

13141

Actualmfz  Abund Rel
1720 1,458,836
2910 2,594,345
4110 762

B1718192071  52627282930313238 VBV 24445
Mass (m/2) Mass (miz)

Alert

Be sure that the:
~Cl source and seal are installed

MS Parameters
Pos Mass Gain
1456 Mass Offset
1437 Amu Gain
1 AmuOffset
298 Width219
1300 DC Polarity
00 HED Enable
2008 EM volts
0.00 Extractor Lens
Scan Speed
Averages.
Closed Step Size

Temperatures and Pressures

M Source 300 Turbo Speed

MS Quad

150 Hivac

1000
919205

~System hi

M scan

Low
3605

Migh  Step  Speed  Threshold Pesks  Base
2505 010 s o 10 a13s

~Gas Lines are connected and purged

——

5 8 385 33 335

Targetmfz Actual mfz
17.00

29.00
4100 3135

475
Mass (miz)
Abund RelAbund  lsomy/z s Abund

TBBONL2H44
Mass (mz)

EEE T Frraeaes
Mess (mvz)

Alert

g Gas pressure stabilization complete.

Select OK to continue Methane Flow Setup.

MS Paramaters
Pos Gain
1436 Mass Offset
1437 Amu Gain
1 AmuOffset
288 Width219
1300 DC Polarity
0.0 HED Enable

2008 EM Volts
000 Extractor Lens
Sean Speed
Averages
Closed Step Size.

Temperatures and Pressures

MS Quad

150 Abund

Gas pressure stabilization complete.

Select OK to continue Methane Flow Setup.

That tip seal is critical. Newer instruments have a fixed tip
seal for both EI and CI applications.

DE44308.5415625
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Chemical lonization: Methane Flow Setup.

Tune

Vacuum  Execute Parameters Status View Abor Graphics Help

-

1500
1500 Amu Gain 1250
Filament 1 AmuOffset 12219
150 Width219

 5977ATune - PCI mode

Fie Setp Tune Parameters

Vacuum  Execute Ststus View Abomt Graphics  Help

- &

N PrOFLLE
MS Parametars

Pos Mass Gain -380

1500 Mass Offset -37

Electron Energy 1500 Amu Gain 1850
Filament 1 Amu offset 11998
Repeller 150 Width219 0.000
lon Facus 1270 DCPalarity Pos
Entrance Lens. 00 HED Enable on
EntlensOffset  20.00 EM Volts 4517
ton Body 0.00 Extractor Lens 000
Scan Speed 3

Averages. 5

PFOTD Closed Step Site 010

Temperatures and Pressures

I~y ms Source 300 Turbo Speed 1000
TR B BBRN BB BPNNRD | TBBDN QD485 MS Quad 150 Hivac 919205
Mass (miz) Mass (mz)
Actualm/z | Alet — — ==
1720
2000
4100 [ Methane Pre-Tune complete. o

Select 0K to i fust (1 28:27
Mscan ratio).

low  High Step  Speed  Threshold  Pellf
3605 4505 010 3 ° ke

o] [ oo

“ 02

NV

!

1270 DC Polarity
0.0 HED Enable
2000 EM Volts
000 Extractor Lens
Sean Speed
Averages
Closed Step Size.

Temperatures and Pressures
WS Source 300 Turbo Speed

Mass (mz)

13 12 15 16 17 18 19 20 21

EXEEEE-EEEE)

Mass (mz)
Actuslm/i  Abund
1720 17813

804

2 34445 2101 S Quad
Mass (mz)

TEE DL

150 Hivac

Threshold Pesks Base  Abundance
1 10 2930 296,064

Total lon
328793

Methene 28/27 ratio: 10 (Target=22 to 23) Flow = 19 Raising Flow to 20.

=

e
RSy

If the methane is off it will not continue from this point. It has
to see some ions.

17 = CH,* 29 = C,Hg* 41 = C,Hg*

DE44308.5415625
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Chemical lonization: Methane Flow Setup.

£.5677A Tone - PCimade - W
Stop
-
|| B (@)= M rromLE EE=
MS Parameters
lon Polarity Pos  Mass Gain 380
Emission 1500 Mass Offset 57
BectronEnergy 1500 Amu Gain 1450
Filament 1 Amu Offset 119.94
Repeller 150 Width219 0,000
ton Focus 1270 DC Polarity Pos
Entrance Lens. 00 HED Enable on s Lo
Ent Lens Offset 2000 EM Volts 18517 le Setyp Tume Vacyum [xecute Parameters Ststus  View Abort  Graphics  Help
000 Extractor Lens 0,00
Scan speed 3 ‘ ,'|"'
Averages s
‘ PEDTD Closed Stepsie 010 Wrome = e
Temperatures and Prassures MS Parameters
A s source 300 Turbo speed 1000 Jon Polarity e o
VU5 16171819071 56T BBONRB | 3738040 2434845 43-2-101 234 MSusd 150 Hivac 915605 o 1500 Mass OFfset 2
Mass (m'z) Mass (miz) Mass (miz) Masa (miz) Electron Energy 1500 Amu Gain 1850
Actual m/z Abund RelAbund  PwS0 Filament 1 Amu Offset 11994
1720 117913 100.0% 062 Repeller 150 Width219 0000
2900 222604  1888% 061 o Focus 1270 DC Polarity Pos
00 60,178 51.0% 061 Entrance Lens 00 HED Enable on
Ent Lens Offset 20,00 EM Voits 14517
lon Body 000 Extractor Lens 0.00
W a sanspecs >
Averages 3
Low  High  Step  Speed  Threshold Peaks Base  Abundance  Totallon POTD Closed Step Size 010
25.00 35.00 0.10 B 1 10 20.10 296,064 348,799
1 Temperatures and Pressures
‘A =9 MS Source 300 Turbo Speed 1000
08 WBHIEETIBRON BXTBBINRI AT AWIF A4 Q434445 43219012314 WS Quad 150 HiVec 9.19¢-05
Mass (miz) Mass (miz) Mass (miz) Mass (miz)
Actualm/z  Abund Rel Abund
a6 1720 117913 1000% | At ]
19.00 222,604 188.8%
4100 60178 510%
a4 Methane Setup is now complete
- oo Run C1 Autstune now.
low  Migh step Speed Threshold Peaks  Base  Abundand
| | 2500 3500 010 3 i 11 2910 100008
®s % #s & s ® 25 H N5 H N5 3 5 = @5 B/ W5 # M5 1
Mass (miz)
Targetm/z Actualm/z  Abund RelAbund  lsomfz s Abund sa Ratio o
7 710 22388 77% 2810 22,160 97.0%
2mp0 210 22160 75% 2010 295,064 1336.0%
29.00 20.10 296,064 100.0% 30.10 7,072 2.4% [ 13
Toa | CHE] 04
Methane reagent gas flow set to 20
02
Waiting for completion of CI FLow Controller operation: Reagent A on ... RUN,BUSY,306,gasa,3,22
Methane 28/27 ratio: 1.2 (Target=2.2 to 2.3} Flow = 22 Raising Flow to 23.
‘Waiting for completion of CI FLow Controller operation: Reagent A on . QUIT,IDLE0,gasa,0,23
Gas A flow:25 =>

Methane 28/27 ratio: 1.5 (Target=2.2 to 2.3} Flow = 25 Raising Flow to 26.

It may take some iterations...this one finished at 31%
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Chemical lonization: Autotune!

S i R Qe T - e
Stop Fle Setyp Tune Vscyum [xecute Pasmeters Seatus Yiew Abort  Graphics Help
[ » B
W proFLE
Moons S
MS Parameters
MS Parameters 1o Polerity Po5 Mass Gsin =2
Ton Polarity Pos Mass Gain 380 Emission 240.1 Mass Offset 33
Emission 1500 Wiass Offset -37 ElectronEnergy  239.0 Amu Gain 1387
BectronEnergy 1500 Amu Gain 1450 Flamant 1 Amu Offset 11900
Filament 1 Amu Offset Repeller 263 Width219 0082
Repeller 150 Width219 ton Focus 129.9 DC Polarity Pos
L Re ol Entrance Lens. 15.0 HED Enable on
_/5377A Tune - Pl made - Methane - y B EntlensOffsct 1539 EM Vohs 15173
Fle Setup Tune Vocuum [Execute Parameters Sutus View Abort Graphics Help fon Body 000 Extractor Lens o00
[ e -~ Scon Speed s
266 267 -1 Averages 3
e — - Mass (mz) Mess (mz) PFDTD Open Step Sze o0
W srofLE =s[@= 7 Actual m/,
WS Parameters s BepersursandPesmres
o Potarity Pos. Moss Gain 380 2690 b s o
Emission 1500 Mass Offset 37 s =
Electron Energy 150.0 Amu Gain 1450
Filament 1 Amu Offset 11984 [ @) = | Beaw P )
Repelier 150 Width219 oon
fon Focus. 127.0 DC Polarity Pos low  High  Step  Speed  Threshold Pesks Base  Abundance  Totallon Ent Lens Offset 23.966 (Maximum)
Entrance Lens. 0.0 HED Enable On 3500 70000 010 3 1 746 4110 762,112 1,708,005 Start stop Step Dwell Smooth  Points
EntlensOffiset 2000 EW Volts 14517 1 oooo 4opor 0999 50 n a L
" lon Body 000 Extractor Lens 000 =5 1
Y Lo J Scan Speed 3 08- 1 -
EIEE] FAEDEDES E R - 4-3-2-1 Averages 3 s i/ \
Mass (miz) Mess (miz) Mass () Wass (w/z) PEOTD Clased step Size 10 /
0 \
Actual m/z RelAbund  Pws0
. i Temperatures and Pressures s * \
2000 18§ &3 Flow and Gas sett - Jea poo :
4100 p o hscd ot -— 4 |
00 &0
Enterfow settng (0- 100) -
Mscan 50 Ratio
Low  High  Step Speed  Threshold Peaks [y
25.00 3500 o010 3 1 11 a I Smooth  Points ai
1 L /
o8- Enter Reagent lon Ratio. I
- 2
Mass  Min  Max  Mean std Dev 02
04 26800 16528 21238 19,020 6072
02
o . ‘ o] [ ]
"85 % 265 27 215 B 285 2 295 ) = Bﬂjj 2 14 16 1820 2 2% 2 0V M ¥ BO
Mass ()
Torgetm/z Actuslm/r  Abund RelAbund  kom/i  lsoAbund e low  Hgh Cumor -
27.00 27.10 32624 3.3% 2810 74496
18.00 28.10 74,496 7.4% 2910 1,000,064
2900 2910 1,000064  100.0% 3010 23812 04
A crpTuRE =1 CH 3
Mass  Min  Max  Mean  stdDev 02
sRRAN 41173 Ri4FA ©ALA S6An

These are entered for you. Tune starts when you click on
this OK button.

Autotune runs and the result should look something like this.

DE44308.5415625
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Chemical lonization: Manual Tune.

7150774 Tune - PG mode - Methane -

Fle Setyp Tune Vocyum [Pxecute Parameters Sutus View Abort Graphics Help Fle Setyp Tune Vacyum [xecute Pasmeters Satus Yiew Abort  Graphics Help
\ [l [ HL]
WA PrOFILE aE] = | Erawe W proFLE slE| = | Hraw = i=a
Ent Lens Offset 23966 (Maximum) Ent Lens Offset 23.966  (Maximum)
Start  Stop  Step  Dwel  Smooth Points Sttt Stop  Step  Dwell  Smooth  Points
o 20001 0999 50 1 0000 40001 0999 50 2 1
1 — 1 e e
\
) og o8 K
,_SQ_LAA, 0§ 0§ A
EXE: * ) 2 2 EX 3 3
Mass (mz) Mass m'z) Mass (mz) Mass (miz) Mass (mz) Mass (miz)
Adualm/z  Abund RelAbund  PwSO 04 L 2
4100 842381  1000% 063 g
680 343127 s07% 062 —
59890 99421  118% 062
02 02 :
W scan (=8] = M scan SlE= //
Llow  High  Step Speed Threshold Pesks Base Abundance Totallon Low Abundance  Totallon o . . -
000 5000 010 3 o 39 2910 2192384 4685274 LRI “ %= 10,00 2102388 4685274 ¢ 2 4 U TR O ] EEEEEEEEIE]
1 1 L
- Mass  low  High Cursor e Mass  low  High Cursor b
06: as.
585.00 730268476 268,476 595.00 330 76268476
04 0s-
A ot Tone- 5577 pchay A arrtune 57 porey |
0z e — 02 = —
. ) % Farameters Vaues | Pfie | Scan | Ramp | Capture | Dynamic | CI ;l 2 |
R EEREE R EEEEEEEL) o Poerty NGRS  MomGan 2| g AR EEEEEEEEEX] [ —
Memsiiels) Enssion 201 Mass Ofeet 2 Atual  Sepot e Emsson 201 MemOft ER
Targetm/ Actuslmft  Abund Relabund  kom/: lsoAbu MS Source w Targetm/z Actualm/z  Abund Rel Abund 1o Abd | Opentirs
2710 71,152 32% 2810 180, Bectron Energy 2399 Amu Gain 1387 27.00 710 71,152 2% 18034  Bectron Enegy 93 Aenu Gan 1387 & Admi Gas A B %
2800 2810 180224 8.2% 29.10 2.192,3| M5 Quad 150 w0 8. 24 8% 21924 AREESE = 3
29.00 2910 2192384  100.0% 50.10 54, Fiament 1 o oCltant 11800 29 2384 1000% 5 ‘ Fiament 1 e Offeet 11300
iz vianz19 i 20
Repeter 283 0082 Repelir 28 T =
B creTure BB caerure " PugeGes B 00 sec
Ve Polarty
Min  Max  Mean  StdDev P D fo Mass M Memn  $td Dev ol = = Purmpont
26800 16528 21238 19,020 5072 R 150 HED Enable on Tubo Pump Soeed 000 26800 16528 21238 19,020 6072 Fleralas 150 HED Enetie on Suoia
M 538 EM Vot 15173 ==
Ent Lens Offset 1539 EM Vol 15173 s =
Ton Body 000  Btractor Lena 000 000 Eeractor Lens 000 I
FFDTD Closed Cosed

Agilent
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Chemical lonization: Manual Tune.

7156774 Tune - Pl mode - Methane -

File

Setyp Tume Vacyum Faecute

Parameters  Seatus  Yiew Abort  Graphics

Help

Fle Setyp TIune Vacyum [Fxecute Parameters Sutus View Abort Graphics Help
\ [l [ Bl
PR [ RAMP 2 PRI - — =1 =
M =romE == |/ = @ M srome e e ——*— — =@
Ent Lens Offset 23966 (Maximum) -
\ st Stop  Step  Dwell  Smooth  Points e > &
001 0999 S0 -1 | Hde Eecc Fonwed Pit
1 i == -
: s | —— |
] = g MassHunter GC/MS Data Acquisition Help N
Getiing Started X
) \, @ Acquisttion Manual Tune CI Gas tab \
i : ;T::d s Status State of the CI Gas Flow system. \
3940 41 4 266 ﬁs 600 2 -1 2 XK
Anal, 2
Mass (m/z] Mass (miz) Wass (m'z) Mass (miz) Mess (mv2) : é":::":::f;'; i Operations area
Actual m/z Abund Rel Abund  Pw50 s | @ Tune the M: ™~
oy e il e G o : T b o Select an operation and click Apply. B
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[ m m 's the help file for this tab. Context itive help i
Pumpout. This closes the CI system and pumps away the Here’s the help file for this tab. Context sensitive help is
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Chemical lonization: Manual Tune.

7156774 Tune - Pl mode - Methane = 7159774 Tune - PCimode. =
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Cl gasis on, PFDTD (the CI tuning compound) is Open. Cl Gas On, PFDTD Off for ~45 seconds.
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Chemical lonization: Manual Tune.

15377 Tune - PCl mode - Methana ™

Fle Seyp Tume Vocuum [Pxecute Parsmeters Status View Abort Grophics Help Fie Seyp Iume Vacyum [ecute Porsmeters tstus View Gbot Grophics  Help
3 Ed
RAMP sIe - ROFLE S AP =
A ] TIIoe y‘mmw%* Ent Lens Offset 23.966  (Maximum) fl i Ent Lens Offset 23.966  (Maximum)
MWWWWW\ e Start  Stop  Step  Dwel  Smooth Points i i LTl o s VW WA Stat  Stop  Step  Dwell  Smooth Points
0000 40001 0988 50 2 a1 VN i 0000 saool 0998 50 2 1
1 i WO W 'lU Y B
b
0.8: \ 08 S Y
TR T T T / p \
06 \ 0§
3940 4 4 266 ] 600 2 -1 2 -1 2
Mess (ni2) Mass (m') Mass () Mass (m) Mass ()
Advalm/t  Abund RelAbund  PwS0 5 R s
a180 a7 1000% e
267.00 s 1000% ~
600.60 45 100.0%
02 02
— —_— 2
low  High Step Speed Threshold Pesks Base Abundance  Totallon low  High Step  Speed  Threshold Pesks Base Abundance  Totalion [ S - Y N
000 5000 010 3 o 39 2910 2192384 4685274 LRI EEEEEEEEE] 1000 &0000 010 3 0 700 2010 2084352 4479015 EEEEEEEEEE] EEEEEEEEIE]
1 L 1 !
= mass Low  High Cursor = o Mass low  Hgh Cursor £
0s- as- -
59900 730 268476 268476 I | 13 Manuai Tune - 5977 - PACHAU
04- 04-
- A MonaTune 97 POCHAU e o] = Paramates Volves | Profle | Scan | e | Capture | Dynamic C1
¥ ‘ % p— T e e ) oy For  MamGan = (. re—
" 12 14 16 16 20 22 26 2 28 0 32 38 3B B/ 40 ‘ lon Poiarty Pos Mass Gan 52 i 0 W0 10 220 250 300 30 &0 40 50 50 Emsson 2401 Mass Offsst E-) —
Mass (miz) Eximin 2001 Mass Offet = = M e M o Admt Gas A X
Targetmfs Actualmft  Abund RelAbund som/z 150 Abd] | - Operations Targetm/z Actuslm/z  Abund RelAbund  kom/z 1s0 Abund Iso Ratio i 2R3 Lol - L
2710 71152 3% 2810 1804  Bectron Enerey 295 AmuGsn 7 Acmt Gas A R 4100 s110 676572 1000% 24,568 36% n A — Admt Gas & x
2800 180224 8.2% 29.10 21924 5 267.00 15 oo% s 200% Purge Gas & —
29.00 2192384 100.0% 3010 56, Fiamert 1 A Offoet 11500 e L 599,00 3 00% Fapater 268 Wehz13 202 g - =
Purge Gas A W sec
| Repeler 265 wan2is o0 ——
B creTure ‘ Purge Gas B 0 sec B cstone = on Focus 129 OC Polsty Pos Pumpodt
Mass  Min  Max  Mean  StdDev | e fools ED bt Pumpout Mass  Min Max  Mean  StdDev Ertance Lers 0 On SN
26800 16528 21238 19,020 6072 Ertrancs Lana 150 HEDEnadle on ® suoic 26800 16528 21238 19,020 6072 e e S s 3
Ent Lens Ofet 53 EM vots 15173
lon Bocy 000 Btractor Lona %0 '
rroro G e
g CalVhesrowClOSED
B S0 Dare. Heo
Profile Mas: L complete — ——
Methane Off — Shut Off CI and then Apply, PFDTD Off. No Methane On, PFDTD still Off.
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Chemical lonization: Manual Tune.

15377 Tune - PCl mode - Methane ™
Ele Sewp Iwne Vocgum [recute Paameters Gt Yiew Abon  Graphics  Help
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Profile Mass 1 complete.

Methane On, PFDTD On. Scan range is 10-600. Methane On, PFDTD On. Changed Scan range to 35-600.
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Chemical lonization: NCI tune.

TR Tone - Wl mode - Methane
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Actual temps differ from current setpaints...click Apply to downoad.
i

absolutely have to be patient and let it get cooled down and
stabilized.
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Chemical lonization: NCI tune.
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Chemical lonization: NCI tune.
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Appendices follow...........

8500-8510 PFDTD Calibrant, 1 ml ~$200 USD
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Plumbing Cl

Methane pressure no more than 25psi — 10psiis fine
Ammonia pressure no more than 10psi — 3to 10is fine

Make it easier to troubleshoot in the future —
install a stainless steel 1/8” swagelok tee
(0100-0542 ~$71 USD) close behind the
MS and plumb both connections.

Typically for Methane

Typically for Ammonia

Stainless tubing from CI kit
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Here’s how to have the CI Reagent gas turn off automatically at the end of a sequence.
This has been tested in MSD Chemstation and GCMS MassHunter Acquisition.

’mmm—e default.sequencexml Last Modified: Tue Jan 1 00:00:01 2013
Method Sections to Flun Sequience Barcode Opiians
() Disable barcode for this sequence.
@)/l Methad @ On mismatch, inject anyway.

) On mismatch, dont inject; continue the sequence.

) On mismatch, don' inject; stop the sequence.

|| Overwrite Existing Data Files

Sequence Comment: [
Operator Name:  TWIht
Data File Directory:  C:\MassHunter\GCMS \2\DATA\ Browse...

Pre-Sequence Macros/Commands
Acquisition:

Data Analysis:

Paost-Sequence Macros/Commal

isition:

CIGASOFF

Data Analysis

Inject anyway, do not generate an emor or stop the sequence

e | [ (o= ] (a0 ]
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Factory checkout and IQ/OQ of the CI system require methane.
There is a PCI autotune for methane only.

Other gases may be used and help may be provided as paid consulting.
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Tips and tricks

» Helpful Troubleshooting Hints

El: After tuning make sure tune abundances for m/z 69 is at least a couple 100Ks and 502:69 ratio is at least 2.4%. Run air/water
check. Look at background specifically m/z 43-45, 207, 272 and PFTBA.

PCI: After tuning make sure tune abundances for m/z 267 is around 1M. Check background for m/z 19, 32, and 267. Check mass
assignments and peak widths with same tolerances as El. It is unlikely for PCI tune to fail. The biggest cause of failure is filament
alignment and degradation and a dirty source from samples. Source cleaning is normal user maintenance. All source parts are
normal customer replaceable consumables. If problems in PCI tune, switch back to EI mode and test the system. If El works, there
is nothing wrong with the non-Cl MS hardware.

NCI: After tuning make sure tune abundances for m/z 185 is at least 100K and m/z 449 is preferably above 10K. About half of the
NCI failures are due to low tune abundances and are normally caused by filament alignment, source pressure (check lens stack
assembly and column nut fittings tightness), air leaks, or dirty source from samples. Source cleaning is normal user maintenance.
All source parts are normal customer replaceable consumables. If NCI tune does not complete, switch back to PCI to verify that
PCI still works.

If you are stuck without a CI filament you can use an El filament. It is not optimum, but it will at least work.

When the instrument manuals are installed from the Agilent GC and GC/MS User Manuals and Tools DVDs the Operations Manual has a
large section:: Operating in Chemical lonization (Cl) Mode.
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Troubleshooting:

« Always use the highest purity reagent gases. Methane must be at least 99.9995% pure.

« Always set up the MSD with methane first, even if the application uses another reagent gas.

« Always verify that the MSD is performing well in El mode before switching to Cl. If you struggle with CI, switch back to El and verify instrument functionality.
* Make sure the Cl ion source and GC/MSD interface tip seal are installed.

« Make sure the reagent gas plumbing has no air leaks. This is determined in PCI mode, checking for m/z 32 after the methane pre-tune. A peak there
indicates an air leak. If such a peak is present, find and repair the leak before proceeding. Operating in the ClI mode with an air leak will rapidly contaminate
the ion source. (this is true for El, too, of course)

« Make sure that the peak at m/z 19 (protonated water) is less than 50% of the peak at m/z 17.
« Check the interface tip seal by looking at the m/z 28 to 27 ratio. The normal range for 28/27: 1.5 - 5.0.
 Confirm that the MS is generating “real” ions and not just background noise. It is nearly impossible to perform any diagnostics on the system in NCI. In NClI,

there are no reagent gas ions to monitor for any gas. It is difficult to diagnose an air leak and difficult to tell whether a good seal is being created between
the interface and the ion volume.

«Higher mass peakwidth values give better sensitivity, lower values give better mass resolution.

*Optimum emission current maximum for NCI is very compound-specific, and must be selected empirically. Optimum emission current for pesticides, for
example, may be about 200 pA.

*There is a PCI autotune for methane only, as there are no PFDTD ions produced by other gases in positive mode. That means that there is no Cl autotune
for other gases. PFDTD ions are visible in NCI for any reagent gas. Always tune for methane PCI first regardless of which mode or reagent gas you wish to
use for your analysis

«To isolate an air leak, start by shutting the gas select valve while leaving the isolation valve and MFC open (turn on Purge and Gas Off.) If abundance of m/z
32 decreases, the problem is “upstream” of the flow module.

«Since NCI is so extremely sensitive, air leaks that are not detectable in El or PCI can cause sensitivity problems in NCI. To check for this kind of air leak in
NCI, inject OFN. The base peak should be at m/z 272. If the abundance of m/z 238 is much greater than that of m/z 272, you have an air leak.

Problems:
» Dirty Source
> Air leak
» Didn't bake it out long enough
» Sagging or old filament
» Cl gas flow incorrect
» Bad tune file
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Troubleshooting:
How do | find the air leak?
1. Look for the last seal that was disturbed.
* If you just pumped down the MSD, press on the sideplate to check for proper seal. Poor alignment
between the analyzer and the GC/MSD interface seal can prevent the sideplate from sealing.
* If you just replaced the reagent gas bottle or gas purifier, check the fittings you just opened and
refastened
2. Check for tightness of seals at GC inlet and interface column nuts. Ferrules for capillary columns often
loosen after several heat cycles. Do not overtighten the interface nut. Agilent fingertight nuts are highly
recommended.
3. If any of the fittings inside the flow module (VCR fittings) were loosened and then retightened, the
gasket must be replaced. These gaskets are good for one use only.
4. Remember that most small air leaks visible in Cl mode are located in either the carrier gas or reagent
gas flow paths. Leaks into the analyzer chamber are not likely to be seen in Cl because of the higher
pressure inside the ionization chamber.

Magc  17.10 T Mace  20.10 “Mace 41,00

Ab 163354 PwSD 0.61 Ab 227524 Pw%l] 0.63 Ab '.‘.?283 Pw50 0.65
In PCI, a peak at 32 indicates a leak.
Operating with any air will quickly contaminate the ion source
and reduce filament life. .

A peak at 19, protonated water,
should not be higher than 50% of the 17 peak. V
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NCI lons of interest

NCI Tune ions:

» The ones used for tuning: 185, 351, 449
* The ones not used for tuning but are still present from the PFDTD Tuning Compound: 128, 129, 166, 228, 283, 517

NCI leak related ions
» Mass 235. Rhenium oxide. This is usually a sign of a leak in the GCMS or CI flow module. (Rhenium is part of the filament's alloy)

» Mass 238 in the OFN peak. Extract this ion in Data Analysis. OFN in the presence of oxygen or water, OFN loses CF2 (mass 50) and an
oxygen molecule (mass 16) gets inserted 272-50+16=238. Should be less than 5% of the OFN peak.

* Mass 254 in the OFN peak. Extract this ion in Data Analysis. OFN in the presence of oxygen or water loses CF2 (mass 50) and two
oxygen molecules (mass 16 x 2) get inserted 272-50+16+16=254. Should be less than 20% of the OFN peak.

NCI related contaminant ions

» Masses 106,127,148,162, 177, and 265 are found in the detergent used to clean some of the flow module valve parts, these may be
present in low levels if valve parts are not rinsed properly at the factory.

» Masses 148 and 221 (phthalates): found in rubber products such as inlet septum, gloves, and blue rubber caps on new columns.
* Masses 129, 113 and 57 come from inlet septum and result in a peak around 5 minutes.
» Masses 160 and 239 come from plastic tube used to package liners.
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Ammonia Cl plumbing

Ammonia pressure no more than 10 psi — ammonia may condense back to liquid if the pressure is too high.

For ammonia, the regulator must have a stainless steel diaphragm and all plumbing must be stainless
steel. Purchase a stainless steel 1/8" swagelok shutoff valve (0101-1028 ~ $200 USD ). It should be
plumbed as close as possible to the Cl flow module. That allows troubleshooting the Cl subsystem without
venting ammonia into the lab.

- T
The foreline pump MUST be vented to a laboratory exhaust! A

Typically for Methane Stainless tubing from CI kit

Typically for Ammonia
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Ammonia ClI

Key aspects of successful operation with ammonia reagent gas:

e High purity gas (99.998% or greater)

* Aconnection to the Cl reagent manifold that aids vaporizing of the ammonia reagent
» Cl gas lines set up so no condensed droplets can make it to the MS.

* Frequent mechanical pump oil changes — at least two to four times more than the typical once per year!
These additional pump oil changes are not covered by warranty or any hardware service contract.

«  Ammonia may never be used with an IDP dry scroll pump.

 The MVP 070-3C reciprocating pump may be used with ammonia — the C is for corrosive resistance
» Use the software for automatic shutoff of ammonia following a completed sequence.

* Be safe!
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Ammonia (NH3) gas Safety.

While the Agilent GC-MS is designed for safe operation under normal usage, Ammonia gas has the following
characteristics and extreme care must be taken to safely control its use.

* Flammable in the presence of open flames and sparks.

* Explosive (explosion limit 15-28 vol% in the air).

 Contact with chemicals such as mercury, halogen, silver oxide or hypochlorites can form explosive compounds.

* Irritant and corrosive

Ammonia presents a limitless number of dangers during the GC-MS operation. These include, but are not limited to:
» Combustion/explosion from leaking Ammonia.

 Health hazards from leaking Ammonia.

» Accumulation of Ammonia in the GC-MS and subsequent combustion/explosion. Ammonia can accumulate in the GC-MS in a
number of unstipulated or uncommon ways. All users must be aware of the mechanisms by which Ammonia can accumulate
and what precautions to take if Ammonia accumulation has occurred.

WARNING Use deliberate and careful judgment when shutting down the GC-MS. The GC-MS can also be shut down
accidentally by an internal or external failure. Even though the GC-MS is shut down, Ammonia still remains in the
plumbing and vacuum system. As a result, Ammonia may slowly accumulate in the vacuum pump line and possibly
vent through the foreline pump. Make sure the foreline pump exhaust is properly plumbed to vent.

WARNING The following are general precautions that should be taken to prevent dangers and effects of Ammonia
gas. Other precautions may be necessary depending on the setting and configuration in which you use the system.
Pay careful attention to safety management when using this system.

* Store in cool, well-ventilated area with containers tightly closed.

» Make sure the Ammonia gas line is without leaks.

* Periodically check equipment for Ammonia leaks using the appropriate devices (leak detector, pressure test, etc.).

* Eliminate from your laboratory as many ignition sources as possible (open flames, devices that can spark, sources of static
electricity, etc.) .

* Always turn off the Ammonia gas at its source whenever you turn off the GC-MS.

* Always turn off the Ammonia gas at its source before opening the vent valve or introducing ambient air into the GC-MS.

* Turn off the Ammonia gas at its source as soon as a power failure occurs. Do not resume operation of the GC-MS before
inspecting it for damage or irregularities.

* The foreline pump exhaust vent must always be connected to a laboratory exhaust.

* The safety for external gas line and venting is the customer's responsibility.
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