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CI

HP

HP 5973 MSD

:

MSD #:

________________________

HP 5973 MSD 

HP 5973 MSD
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G1999A = CI ( )

HP
,

, HP

,  (1234-1234)
,  (12345-12345) 

HP ,

( )

HP 5973 M S  
(MSD) Safety Class I 

IEC 1010-1 

.

MSD

, MSD

,

,

X
Z
H
P
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1    

HP 5973 CI MSD , HP 
5973 MSD CI CI

CI/MSD ,
.CI

Perfluoro-5.8-dimethyl-3,6,9-trioxidodecane(PFDTD)
,

CI

CI

 

CI
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HP G1999A( CI HP 5973 MSD) ,

, CI

(scan)
CI 75:1 RMS 1 100pg/ l (m/z=183.1)

CI 500(1 RMS 1 l 1pg/ l m/z=272)

SIM)
CI 10:1 RMS   1 l  100fg/ l m/z=183.1)

CI 10:1 RMS   1 l   1 fg/ l m/z 272)

SIM
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1    

CI HP 5973 MSD

Matheson Swagelok

G1999 80410

)

0.06m3,56 UHP99.97
3321 3320
J05

Swagelok SS-200-7-2

0.17kg) 99.5%
3321 3320
J05

Swagelok SS-200-7-2 

)

0.17kg) .99.99%
 3332 

l J05 
, SS-200-7-4 
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1    



2

12
14

16
EI/CI GC/MSD (CI ) 20
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HP 5973 MSD CI PCI NCI

.

HP 5973 MSD

• CI
• EI/CI GC/MS
•
•
• HED
• GC/MSD

(HP 59864B CI

MSD
CI

.

CI EI CI
EI CI

EI
1 2

.

CI CI
.

/



2    

13
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2    
CI

CI

CI EI EI CI

CI (0.5mm),
EI

CI

.

CI 

CI 

CI 

CI i

CI 
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CI

15
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2    
CI

CI 

CI

 

CI 

CI 

 lens

CI

CI 

CI

CI 

CI 

CI  insulator
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CI EI/CI GC/MSD
(MFC) CI

swagelok , VCR
VCR ,

GasA GasB .

•

• GasA GasB
• Gasoff Purge Gasoff MFC

0% Gasoff GasA GasB

• :
.

• Purge MFC 100

• 5ml/min
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2    

•
 

• CI PFDTD
. 

• MSD EI PFTBA CI
. 

 

(  

CI

EI/CI GC/MSD

PFDTD ,
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6 Gas off
Purge

Purge Gas off

MSD
Gas off

CI ion
source

Gas A
(Methane)

supply

Gas B
(Other gas)

supply

Mass
Flow

Controller

Gas select
valve A

Gas select
valve B

Restrictor

PFDTD
vial

Calibration
valve

Isolation
valve

EI/CI
 GC/MSD
interface

Green
light

Amber
light

GC column
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2    

:

GasA GasB  GasA  GasB  , EI

 (LEDs)

Gas A ( ) On Off On Off Off Off

Gas B ( ) Off On Off On Off Off

Purge ) Off Off On On On Off

Gas Off( 
)

Off Off Off Off On On

 A

 B

MFC On → setpoint On → setpoint On → 100% On → 100% On → 100% Off (→0%)
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EI/CI GC/MSD CI

21

EI/CI GC/MSD CI

CI GC MSD

CI MSD EI .

CI

CI

CI

/

CI

CI

GC
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2    
EI/CI GC/MSD CI



3

 

,22
23

24
26
28

28
29

30
32

33
33

33



22

3    

CI EI CI
 

EI 70eV

EI

CI

 
, CI

EI CI
CI CI

CI
,

m/z19 H3O+

CI
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23

A. G. Harrison, Chemical Ionization Mass Spectrometry, 2nd Edition, CRC Press, INC. 
Boca Raton, FL (1992) ISBN 0-8493-4254-6.

W. B. Knighton, L. J. Sears, E. P. Grimsrud, “High Pressure Electron Capture Mass 
Spectrometry”, Mass Spectrometry Reviews (1996), 14, 327-343.

E. A. Stemmler, R. A. Hites, Electron Capture Negative Ion Mass Spectra of 
Environmental Contaminants and Related Compounds, VCH Publishers, New York, NY 
(1988)   ISBN 0-89573-708-6.
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3    

EI , PCI
EI ,

, ( )
, PCI " ",

PCI

0.8 2.0 Torr

•
• (H-

•
•

EI PCI PCI
(MH+) ,
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3    

:

BH+ + M → MH+ + B

B M

CH5+

MH+

CH

B + H+ → BH+ 

Kcal/mole 127Kcal/mole

195Kcal/mole
207Kcal/mole
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27

 

H2 100 H3
+ (m/z 3)

CH4 127 CH5
+ (m/z 17)

C2H4 160 C2H5
+ (m/z 29)

H2O 165 H3O+ (m/z 19)
H2S 170 H3S+ (m/z 35)
CH3OH 182 CH3OH2

+ (m/z 33)
i-C4H10 195 t-C4H9

+ (m/z 57)
NH3 207 NH4

+ (m/z 18)

 PCI

   
(kcal/mole)

  
(kcal/mole)

  185    211
  188    165
  202    186
  178    185

2-   197   l80
  179    185
  190    180

   121  n-   207
  198    179
  175    187
  140  -2   180
  141    167
  190    187
  182   
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3    

, (H-)
, H-

, .
CI

CH5
+ C2H5

+ , :

R+ + M → [M-H]+  +  RH

CI R+ CH5
+ C2H5

+, M , R CH5
+ , 

[M-H]+ + CH 4+ H2, M-1 ,
H -  [M-H]+

,
CI

MH+ m/z=299 [M-1+]  
m/z=297  

 [M+C2H5]+  [M+C3H5]+ M+29 M+41
CI

-
 NH4

+, [NH4NH3]+,  [NH4(NH3)2]+.  NH4
+,

[M+NH4]+ M+18
H2O NH3, 18 17



3    
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X+·  + M  → M+·  + X

X+ M

X+·  + e–  → X
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3    

NCI
.

•
•
•
• -

-

+ e- (230eV) → + e- ( ) 

CH4 + e-
 (230eV) → CH4+ + 2e-

( )

PCI
NCI

CI
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3    

HPECMS NCI
10-1000  

CI CI

MX + e-  → MX¯·
MX

MX-·  → MX + e-

-
-
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33

 

MX + e- ( )  → M· + X¯

M·  + X¯  → MX + e-

MX + e- 
( ) → M+ + X¯ + e-

-
- -

2-4

M + X¯  → MX¯

X¯
- -
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CI

CI ,37
CI MSD 38
CI MSD 39
MSD 40

GC EI/CI GC/MSD 42
CI EI 44
EI CI 45

CI 46
CI 48
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4    CI

CI

CI HP5973 CIMSD

• CI MSD

• CI GC

• CI

• CI

•

CI MSD CI



4    CI
CI

37

CI

CIMSD

• CI GC/MSD

• EI

• MSD

•

• 99.97%  
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4    CI
± CI MSD

± CI MSD

CI MSD HP5973MSD
MSD

1 HP59864B

2 Diagnostics/Vacuum Vacuum Vent
Gasoff

MSD

MSD (5955-

5398)

MSD  

MSD Top view

MSD EI Gas off



4    CI
CI MSD

39

CI MSD

: , Torx T-15 (8710-1622)
, Torx T-10 (8710-1623)

MSD
(CD-ROM)

CI

1

2

3

4

5 3Torx T-15

6
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4    CI
MSD

MSD

MSD

1 View Diagnostics/Vacuum Control

2 Vacuum Pump Down

3 MSD OK

4

 

10 15
9

5 GC/MSD  

6 CI/MSD , PCICH4.U, EI ,
ATUNE.U 

7

MSD MSD HP5973MSD

MSD
MSD

(5955-5398)



4    CI
MSD

41

8

9 GC

10  

11 GasA Purge GasA Purge

12 PCICH4.U.CI ,

13 GC/MSD 320

14 .

15 Purge Purge

16 Gas A 20%

17 2 NCI

.
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4    CI
GC EI/CI GC/MSD

GC EI/CI GC/MSD

 (G1099-20030)

0.27-mm id, for 0.10-mm id (5062-3518)
0.37-mm id, for 0.20-mm id  (5062-3516)
0.40-mm id, for 0.25-mm id (5181-3323)
0.47-mm id, for 0.32-mm id (5062-3514) 
0.74-mm id, for 0.53-mm id  (5062-3512)

 (05988-20066)
, 1/4-  open-end (8710-0510)

MSD

1

2 1cm

3 1mm
1mm 

4 1/4
 

5

6
EI/CI EI

7 1/4

EI/CI EI



4    CI
GC EI/CI GC/MSD

43

 

0 1 mm

CI
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4    CI
CI EI

CI EI

1 Gas off

2 MSD 38  

3

4 CI 48

5 CI 46

6 EI

7 CI

8 MSD 40

 

HP5973



4    CI
EI CI

45

EI CI

CI MSD PCI NCI PCI .

1 MSD ) 38

2

3 EI

4 CI 46

5 48

6

7 MSD 40

HP5973MSD 98
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4    CI
CI

CI

1 EI

2 CI

3

4 CI

5

6  

 



4    CI
CI

47

CI

 

CI GC/MSD

CI 

CI

CI

CI
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4    CI
CI

CI

:  (G1099-60412)

CI CI
 

1 MSD 38

2

3 49

4 CI

5
 

6
HP

,



5

CI

CI 51
CI 52

54
CI 56

CI 57
CI 58
CI 59
CI 60

61
6

64
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5    CI

CI

HP 5973 MSD CI

• CI

•
• PCI NCI

•

CI
CI

PCI NCI



5    CI
CI

51

CI

MSD CI EI

• CI  

• PCI m/z32

• PCI 250 NCI 150  
106

• GC/MSD PCI 320 NCI 280

PIC

• m/z28/27

• m/z19 32

• MS

NCI NCI
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5    CI
CI

CI

1

2 File Load Tune Values

3  PCICH4.U.

4

MSD CI



5    CI
CI

53

.

CI, Edit MS Pparameters

a a

a a a a a

b , 1x106 1x106 N/Ac 1x106 N/Ac 1x106

d 0.6 0.6 N/Ac 0.6 N/Ac 0.6
4 4 N/Ac 4 N/Ac 4

 e 240 50 N/Ac 50 N/Ac 50
, eV 240 240 N/Ac 240 N/Ac 240

a. PCI
b.

, method EMV
c. PFDTD CI

d.
e. NCI 200

µA
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5    CI

PCI NCI , NCI
 

20%
m/z 28/27

 

1 GasA GasA

2 20%

3 62

4 Set up Methane Pretune
m/z 28/27

5
• m/z 32

CI

• m/z 19 m/z 17

6
m/z 28/27 1.5 5.0

EI CI MSD
2  

CI
, MSD ,



5    CI

55

: m/z 19 , m/z 32 ,

MSD , m/z 19 m/z 17
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5    CI
CI

CI

, MSD ,
Perfluoro-5,8-dimethyl-3,6,9-trioxidodecane(PFDTD)

GC/MSD
PFDTD

CI PFDTD PCI
PFDTD NCI , CI

PCI

EI CI
2

CI
EI

N/A
 150 µΑ 50 µΑ 150 µΑ 50 µΑ 150 µΑ 50 µΑ 35 µΑ

150 eV 150eV 150eV 150eV 150eV 150eV 70
1 1 1 1 1 1 1 or 2
3 V 3 V 3 V 3 V 3 V 3 V 30 V
130 V 130 V 130 V 130 V 130 V 130 V 90 V
0 mV/amu 0 mV/amu 0 mV/amu 0 mV/amu 0mV/amu 0 mV/amu 0 mV/amu
20V 20 20V 20 20V 20 25
1200 1200 1200 1200 1200 1200 1200

Gas Off Off Off Off Off Off Off On
A A B B B B N/A
20% 40% 20 40 20 40 N/A
250°C 150°C 250°C 150°C 250°C 150°C 230°C
106°C 106°C 106°C 106°C 106°C 106°C 150°C
320°C 280°C 320°C 280°C 320°C 280°C 280°C
Yes Yes No Yes No Yes Yes



5    CI
CI ( )

57

CI ( )

1 PCICH4.U

2 54

3 Tune CI Autotune
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5    CI
CI

CI

1  NCICH4.U 
) 

2 Setup Select 
Raegent Gas

3 Tune CI Autotune



5    CI
CI

59

CI

: Benzophenone), 100 pg/µl (8500-5440)

1  PCICH4.U  

2 Purge off GasA 20%  

3 Manual Tune CI 54

4 CI Autotune 56

5 PCI sensitivity method: 1 µµµµl 100pg/µµµµl 

6 S:N > 75:1 RMS
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5    CI
CI

CI

: , 1 pg/µl (8500-5441)

1 MSD EI

2  NCICH4.U  

3 Purge Gas A,  90 min

4 Purge Gas A 40%

5 Manual Tune CI Autotune 60

6 NCI 1 µµµµl of 1 pg/ml 

7  S/N > 500:1 RMS



5    CI

61

HP 5973 MSD Reference Collection  

:

Gas A Gas B  
Gas A 

 
Gas B 

 
EI  

 (LEDs)

Gas A ( ) On Off On Off Off Off

Gas B ( ) Off On Off On Off Off

Purge ( ) Off Off On On On Off

Gas Off ( ) Off Off Off Off On On

 A Open Closed Open Closed Closed Closed

 B Closed Open Closed Open Closed Closed

MFC On → setpoint On → setpoint On → 100% On → 100% On → 100% Off (→0%)

Open Open Open Open Open Closed
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5    CI

:  (HP 59864B)
(8120-6573)

1 100

2 MSD 40  

3

4 GAUGE  

 X.X – X – X 10  Torr

MSD  8 × 10-3 Torr 9
 8 × 10-3 3 × 10-6 Torr

' Ô

,

 MSD 
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HP 59823B

PCI  

250°C
106°C
320°C
1ml/min

MFC (%) (Torr)

 

10 5.6 × 10 -5 6.5 × 10 -5 4.7 × 10 -5

15 7.7 × 10 -5 9.2 × 10 -5 6.7 × 10 -5

20 9.8 × 10 -5 1.2 × 10 -4 8.5 × 10 -5

25 1.2 × 10 -4 1.4 × 10 -4 1.0 × 10 -4

30 1.4 × 10 -4 1.8 × 10 -4 1.2 × 10 -4

35 1.6 × 10 -4 2.0 × 10 -4 1.4 × 10 -4

40 1.8 × 10 -4 2.3 × 10 -4 1.6 × 10 -4

45 2.0 × 10 -4 2.6 × 10 -4 1.9 × 10 -4

50 2.2 × 10 -4 3.0 × 10 -4 2.1 × 10 -4

60 2.7 × 10 -4 3.5 × 10 -4 2.5 × 10 -4
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5    CI

CI HP 5973 MSD

,

.

/  PFDTD 

/ PCI 17, 29, 41a

a.   PFDTD

28/27: 1.5 – 5.0 41, 267, 599
/ NCI 17, 35, 235b

b.
 17 (OH-), 35 (Cl-), 235 (ReO3

- )
 NCI 

40%

N/A 185, 351, 449
/ PCI 39, 43, 57 57/43: 5.0 – 30.0 N/A
/ NCI 17, 35, 235 N/A 185, 351, 449

/ PCI 18, 35, 52 35/18: 0.1 – 1.0 N/A
/ NCI 17, 35, 235 N/A 185, 351, 517



5    CI

65

CI

CI
CI

NH4
+

. m/z 18,35 52, NH4
+ , 

NH4(NH3)+, NH4(NH3)2+

MSD

1 PFDTD CI

2 Setup Select Reagentgas Isobutane Ammonia

3 PCI

4 Gas B

Purge 20%

5 Setup isobutane  ammonia Flow Ajust

PCI

6 NCI NCICH4.U  NCI
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5    CI

CI

5% 95% 5% 95%

NCI

CI

5 psig

CI 5 5 /
96



5    CI

67



68

5    CI



6

69
70

74
75
76

77
78

79
81

PFDTD 83
84

m/z19 85
m/z32 86

87
88

89
90

91
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PCI/NCI HP 5973 MSD HP 5973
MSD G1090 90001 CI MSD

 

CI
CI CI

NCI
PCI NCI

EI MSD
GC

•
•
•
•
•
• ( > 1mm )
•
• EI CI
• EI EI CI
•
• CI

EMV
EI energy  



6    

69

CI

1: “ ”

• MSD
•

•
•

2: “ ”
CI EI

• NCI PCI

•

• CI EI

3: “ ”

• MFC Purge Gas 
Off) m/z 32
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6    

?

95

250°C
106°C
320°C
1ml/min

MFC (%) ( )

10 5.6 × 10 -5 6.5 × 10 -5 4.7 × 10 -5

15 7.7 × 10 -5 9.2 × 10 -5 6.7 × 10 -5

20 9.8 × 10 -5 1.2 × 10 -4 8.5 × 10 -5

25 1.2 × 10 -4 1.4 × 10 -4 1.0 × 10 -4

30 1.4 × 10 -4 1.8 × 10 -4 1.2 × 10 -4

35 1.6 × 10 -4 2.0 × 10 -4 1.4 × 10 -4

40 1.8 × 10 -4 2.3 × 10 -4 1.6 × 10 -4

45 2.0 × 10 -4 2.6 × 10 -4 1.9 × 10 -4

50 2.2 × 10 -4 3.0 × 10 -4 2.1 × 10 -4

60 2.7 × 10 -4 3.5 × 10 -4 2.5 × 10 -4
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m/z 19
m/z 17 MSD m/z 19

m/z 32 (O2).

CI CI EI CI
NCI m/z 272 m/z 238
m/z 272



72

6    

?

1
• MSD GC/MSD

•

2

3 VCR

4 CI
CI

5
• Gas Off Purge ),

Gas Off Purge

• MSD GC

15

VCR
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73

CI

CI ion
source

Gas A
(Methane)

supply

Gas B
(Other gas)

supply

Mass
Flow

Controller

Gas select
valve A

Gas select
valve B

Restrictor

PFDTD
vial

Calibration
valve

Isolation
valve

EI/CI
 GC/MSD
interface

Green
light

Amber
light

GC column

:

Gas A Gas B
Gas A Gas B EI

Gas A ( )
Gas B 
( )
Purge ( )
Gas Off 
( )

A
B

MFC → → → 100% → 100% → 100% (→0%)
Isolation
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6    

250°C
106°C
320°C
1ml/min.

MFC (%) ( )

10 5.6 × 10 -5 6.5 × 10 -5 4.7 × 10 -5

15 7.7 × 10 -5 9.2 × 10 -5 6.7 × 10 -5

20 9.8 × 10 -5 1.2 × 10 -4 8.5 × 10 -5

25 1.2 × 10 -4 1.4 × 10 -4 1.0 × 10 -4

30 1.4 × 10 -4 1.8 × 10 -4 1.2 × 10 -4

35 1.6 × 10 -4 2.0 × 10 -4 1.4 × 10 -4

40 1.8 × 10 -4 2.3 × 10 -4 1.6 × 10 -4

45 2.0 × 10 -4 2.6 × 10 -4 1.9 × 10 -4

50 2.2 × 10 -4 3.0 × 10 -4 2.1 × 10 -4

60 2.7 × 10 -4 3.5 × 10 -4 2.5 × 10 -4



6    

75

10 – 40 amu m/z 19 (> m/z 17)

54 m/z 32

HP

95 HP
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6    

54

54 m/z 32

MSD
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77

10 psi (70 kPa) 3 – 10 psi (20 – 70 kPa)

GC

GC/MSD
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6    
( )

( )

:

• 82
• PFDTD 84
• 85
• 85
•
• m/z 19 86
• m/z 32 87
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79

PCI .

PCI

MSD

•

• NCI

•

•

•

•

• 75

MSD EI CI

•

•

•

•

•

•
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6    

PCI PFDTD

• PFDTD

•

•

•

•

NCI

• NCI

•

• PCI

NCI PFDTD

•

•

• PCI

NCI

•

• PCI

NCI OFN m/z 283

•

•
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81

CI

8

NCI  

1 CI 2
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6    

m/z 32 19
m/z 32 m/z 31 m/z 19 m/z 32

0.016inch

.

/
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PFDTD

83

PFDTD

PCI

PFDTD

PFDTD.
0.5cm

10 psig (70 kPa)

CI

PFDTD

PFDTD
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6    

GC

HP 6890 GC

CI

( PCI) m/z 32
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m/z 19

85

m/z 19

m/z 19 m/z 17

60

/
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6    
m/z 32

m/z 32

m/z 32

m/z 19

/
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87

• CI
•
•
•
•
• m/z70
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6    

MSD

m/z 32 m/z 19 
> m/z 17 MSD 40

m/z 32

PCI m/z 32

20 psi (140 kPa)

CI
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3000 V CI
3000 V, 3000V

CI

PCI 250°C NCI
150°C CI 106°C

CI

EI
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6    

m/z 28/27 1.5 5.0

54

CI
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91

CI

PCI m/z 32



92



93

7

 

95
96

/ 97
CI 98
CI 100

101
103
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HP 5973 MSDs HP 5973 MSD Hardware Manual
MSDs ,  

HP 5973 MSD Hardware Manual (G1099-90001) Before 
Starting  

MSD

CI
MSD CI CI

CI EI  

 

MSD



7    
CI

95

CI

CI EI HP 5973 MSD 
 

CI EI
,

CI EI  HP 5973 MSD

• CI
•

•

MSD

 HP 5973 MSD 
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7    

 

1

2

3
 

4

,

2-3
6



7    
/

97

/

: /  (G1999-80410)
1/8 5180-4110
1/8  (5180-4116)

 (8710-1709)

/ 4

1 /

2

3

4

5

6  
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7    
CI

CI

:  (8500-8130)

1 Gas Off  

2 MSD

3 GC  

4 MSD GC

5

6

7 PFDTD(8500-8130) 0.5cm

8

9 MSD GC

10

11 MSD 40  

12 100
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99

 PFDTD 

1

2 Gas A

3  Purge

4 Diagnostics ,Vacuum Control Vacuum  Purge Cal Valve  
CI

.
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7    

:  (HP 59864B)
 (8120-6573)

MSD CI

1

2

3

4

5 MSD

MSD

 

 HP 5973 CI MSD HP 59864A



7    

101



102

7    

 (8710-1709)

1 MSD

2

3  

4

5

6 MSD

.

MSD
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GC/MS 106

CI 108
110

113



104

CI HP 5973 MSD CI
HP 5973 MSD

 

HP 5973 MSD HP ,

• MSD  
• CI

• HP

•
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HP HP
<http://www.dmo.hp.com/cagcat/pub/HOME.htm>

HP  
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8    
GC/MSD 

GC/MSD 

CI/EI GC/MSD G1999-60400
G1999-20410

/ G1099-60107
G1999-00405
G1999-20401
0515-0383
0515-0380
G1999-60401
G1999-60412

(Vespel) 5181-3308
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GC/MSD 

107

CI 
G1999-60401

CI
G1999-00405

CI 
G1999-20401

/
 G1099-60107

CI
G1999-20410

CI 
G1999-60412

CI 

0515-0383

 
interfacmanifold 0515-0380

O
0905-1405
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8    
CI

CI

 

 HP

G1999-65001
CI (tested) G1999-65402

CI G1999-20444
CI G1999-20446
CI G1099-80053
CI G1999-20431
CI G1999-60412
CI G1999-20443
CI  (set) G1999-20445
CI G1999-20432
CI G1999-20433
CI G1999-20430
CI G1999-60414

G1999-60454
05971-20126
G1999-20021
G1999-20021

M3 X 4L RTD 0515-2903
, M2 × 8L 0515-1046
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8    
CI

CI 

CI
G1999-20444

CI
G1999-20430

CI  
(set)

CI 
G1999-20446

05971-20126

CI 
G1999-20432

CI 
G1999-20433

CI 
G1999-60414

CI
G1999-60412

CI
G1099-80053

0515-1446

G1999-20454

CI  
G1999-20445
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 HP 

CI G1999-65450
G1999-60456

PFDTD 8500-8130
05980-20018

O- 1/4 0905-1217
G1999-80405

CI G1999-60462
G1999-65461
0370-3401

 PCA G1999-65005
0101-1006
G1999-80402
G1999-60464
G1999-80401

VCR 1/4 0100-1436
VCR 1/4 0100-0468

CI G1999-60440
G1999-20422

/ G1999-80410
1/8 7157-0210

G1999-00411

, 1/8 ,20 / 5180-4110
, 1/8 ,20 / 5180-4116

1/8 20 / 5080-8751
,20 / 5080-8751
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8    

G1999-80401

0101-1006

G1999-00411

G1999-20422

CI 
G1999-60440

G1999-60456

7157-0210

G1999-65461

G1999-80402
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HP

Blank, graphite-vespel( -vespel) 5181-3308
GC/MSD

0.3-mm id, 85% Vespel 15% graphite, for 0.10-mm id columns 5062-3507
0.4-mm id, 85% Vespel 15% graphite, for 0.20-mm id and

0.25-mm id columns
5062-3508

0.5-mm id, 85% Vespel 15% graphite, for 0.32-mm id columns 5062-3506
0.8-mm id, 85% Vespel 15% graphite, for 0.53-mm id columns 5062-3538

0.27-mm id, 90% Vespel 10% graphite, for 0.10-mm id columns 5062-3518
0.37-mm id, 90% Vespel 10% graphite, for 0.20-mm id columns 5062-3516
0.40-mm id, 90% Vespel 10% graphite, for 0.25-mm id columns 5181-3323
0.47-mm id, 90% Vespel 10% graphite, for 0.32-mm id columns 5062-3514
0.74-mm id, 90% Vespel 10% graphite, for 0.53-mm id columns 5062-3512
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 HP  

, 100 pg/µl 8500-5440
 HED G1099-80018

 (100)  5880-5400
G1099-00015

 
 8650-0030
 8650-0029

/   G1999-80410
, 1 pg/µl  8500-5441

PFDTD 8500-8130
 8660-0791 

, 20-ft 1/8” ID ,  7157-0210
Wipes, 300/  9310-4828

5180-4110
5180-4116

, 1/8-inch , 20/ 5080-8751
 20/ 5080-8751

 8710-1709
8710-1710



8    

115



116

8    



A
Adduct ion   28
Alignment, analyzer and CI interface, checking,

CI , 48
Ammonia

increased maintenance required 94
maintenance caution  22
PCI spectrum of methyl stearate PCI

. 24
purity specification  10

B
Background, air and water  55

checking for at startup  54
effect on NCI sensitivity NCI  32
effect on PCI, PCI 24
troubleshooting  70

Background, chemical
effect on PCI sensitivity PCI  24
minimizing by avoiding unnecessary tuning

17
Ballast, foreline pump  96

C
Calibrant vial, CI, refilling CI

Calibration valve, CI CI  17
Cautions, inside front cover
Charge exchange, PCI PCI  29
Chemical background

effect on NCI  NCI  30
Chemical ionization 

hardware overview  12
methane reagent gas  22
molecular ion  22
overview  22
references , 23
water contamination , 22

ChemStation
using to pump down the MSD MSD , 40
using to set up methane reagent gas flow

, 54
using to vent the MSD, MSD  38

CI autotune  CI , 56
Methane PCI only , 57

CI calibrant vial  CI
refilling,  98

CI calibration valve    CI , 17
purging , 99

CI filament,   CI 14
CI interface   CI

heater clamp   , 20
installing a GC column , 42
tip seal , 14

CI interface tip seal  CI
installing ,  48

CI ion source CI
cleaning,   95
installing , 46

CI operation  CI , 35, 49
CI autotune CI , 56
general guidelines , 37, 51
installing the CI interface tip seal CI , 

48
installing the CI ion source CI , 46
NCI autotune NCI , 58
PCI autotune  PCI , 57
setting up methane gas flow , 

54
setting up the software for , 52
start up in methane PCI first PCI , 

51
typical pressure readings , 63
using other reagent gases , 64
using the reagent gas flow control module

, 61
CI reagent gas flow control module  CI

see Reagent gas flow control module  

CI repeller  CI , 14



CI spectra CI
classical , 12
endosulfan methane NCI  endosulfan NCI, 

31
methyl stearate methane and ammonia PCI

PCI, 25
Control panel, reagent gas flow control module

, 16
Covers

reinstalling , 39
removing , 39

D
Detection limits

high in PCI    PCI , 24
lower in NCI  NCI  , 30

Dummy filament  , 14

E
EI overview   EI , 22
EI/CI GC/MSD interface. See CI interface      EI/CI  GC/

MSD      CI
EI/CI GC/MSD interface. See CI interface      EI/CI GC/

MSD , CI
Endosulfan, EI and NCI spectra        Endosulfan EI

NCI , 30

F
Flow control display, reagent gas flow control module  

, 17
Flow control module  , 16

schematic , 18
state diagram , 19, 61

Foreline pump
ammonia use requires frequent oil changes  

, 96
ballasting , 96
minimizing damage from ammonia

, 96

G
Gases, reagent. See Reagent gas   

Gauge controller
abnormal or blank display , 62
connecting , 100
connecting to the triode gauge tube

, 100
indicated vs. actual pressure , 

62
monitoring pressure with , 62
pressure range , 62

Gauge tube. See Triode gauge tube

GC column, installing in the CI interface  GC
CI , 42

GC/MSD interface, CI  GC/MS CI, 20
tip seal , 20

GC/MSD interface. See CI interface  GC/MS , CI

H
Hardware Reference , 11
Hardware reference , 11
Heater clamp, CI interface CI , 20
High pressure electron-capture mass spectrometry. See 

Negative CI . CI
HPECMS.See Negative  CIHPECMS, CI
Hydride abstraction   , 28
Hydrogen carrier gas

danger of ignition by triode gauge tube
, 62

hazards during pumpdown , 40
warning for venting , 38

I
Interface. See CI interface CI
Ion source, CI. See CI ion source CI
Isobutane, purity specification , , 10
Isolation valve , 17



M
Maintenance , 93

CI ion source cleaningCI , 95
cleaning reagent gas supply tubing

, 102
connecting the vacuum gauge controller

, 100
foreline pump , 96
increased need for ion source cleaning

, 94
methane/isobutane gas purifier /

, 97
purging the CI calibration valve after refilling the 

PFDTD vial     PFDTD
, 99

refilling the CI calibrant vial
, 98

Methane
PCI methyl stearate spectrum   PCI

, 24
setting up gas flow , 54

Methane, purity specification , 10
Methane/isobutane gas purifier /

, 12
replacing , 97

Methyl stearate, spectra for methane and ammonia PCI
PCI , 24

Monitoring vacuum manifold pressure
, 62

MSD Reference Collection CD-ROM         MSD
CD-ROM
CI ion source cleaning    CI , 95

N
NCI. See Negative CI      NCI, CI
Negative CI  CI

analyzer voltage polarities reversed
, 30

autotune , 58
buffer gas , 30
dissociative electron capture , 33
effect of contamination , 32
electron capture , 32

ion pair formation , 33
ion-molecule reactions , 33
sensitivity , 32
theory , 30
thermal electrons , 30

Noise declaration, inside front cover

P
Part numbers, inside front cover

See also Parts   
Parts, 103

CI interfaceCI , 106
CI ion sourceCI , 108
ferrules , 112
flow control module , 110
GC/MSD interface    GC/MSD , 106
miscellaneous ,   113
reagent gas flow control module

, 110
to order , 104

PCI. See Positive CI     PCI CI
PFDTD,   PFDTD  8 

avoiding persistent background of    
, 17

Positive CI  CI
addition , 28
charge exchange , 29
hydride abstraction  , 28
reagent ion background , 24
theory , 24

Pressure
CI ion source   CI , 14, 24
indicated vs. absolute , 62
Ion source, for C I CI, 12
monitoring vacuum manifold , 62

Proton affinity
importance in PCI  PCI , 26
organic compound table , 27
reagent gas table , 27

Proton transfer , 26
Pumpdown

hydrogen carrier gas warning , 40
procedure , 40



Pumpout slots, in CI ion source CI
, 14

R

Reagent gas   
ammonia, using , 65
carbon dioxide, using for NCI buffer gas

NCI , 66
CI theory overview , 22
cleaning supply tubing , 102
delay in turning on , 18
isobutane, using , 65
no negative ions , 30
plumb methane to Gas A Gas , 16
plumbing into the CI interface CI , 

20
purity specifications , 10
specifications   , 10
using other reagent gases , 64

Reagent gas flow control module
, 16

Gas A, always methane    Gas A , 16
Gas Off , 16
isolation valve , 17
mass flow controller , 16
operating , 61
schematic , 18
state diagram , 19, 61
VCR fittings   VCR , 16

Reagent gas, regulators , 10
Repeller, CI   ,CI ,  14

S
Sensitivity

PCI affected by reagent ion background
PCI , 24

specifications , 9
verifying NCI performance NCI , 60
verifying PCI performance PCI , 59

Sequencing, not appropriate for CI methods using differ-
ent reagent gases or gas flows

, 50

Shutdown. See Venting ,
Specifications

reagent gas purity , 10
sensitivity , 9

Startup
See also Pumpdown
methane pre-tune showing acceptable levels of air 

and water
, 55

setting up methane flow , 54
setting up the software for CI operation CI

, 52
too much air and water , 55

State diagram, reagent gas flow control module
, 19, 61

Switching
from CI to EI operating mode CI EI , 44
from EI to CI operating mode EI CI , 45

Symptoms of malfunctions
can not complete autotune , 90
excessive noise or low signal-to-noise ratio

, 84
high electron multiplier voltage

, 89
high pressure with reagent gas flow

, 76
large peak at m/z 19   m/z 19 ,  85
no or low PFDTD signal, but reagent ions are normal

 PFDTD , 
83

no or low reagent gas signal , 
81

no peaks , 79
peak at m/z 32      m/z 32 , 86
peak widths are unstable , 91
poor vacuum without reagent gas flow

, 75
pressure does not change when reagent gas flow is 

changed , 77
pressure-related symptoms, overview

, 74
reagent gas ion ratio is difficult to adjust or unstable

, 88
signal-related symptoms, overview



, 78
tuning-related symptoms overview

, 87
T
Thermal electrons, in NCI NCI , 30
Triode gauge tube

connecting a gauge controller to
, 100

ignition of hydrogen by , 62
implosion hazard , 62
monitoring high vacuum pressure , 

62
turning on , 62

Troubleshooting , 67
See also Symptoms of malfunctions

air leaks, determining presence of leak
, 70

air leaks, finding location of leak
, 72

common CI-specific problems CI
, 68

tips and tricks , 69
Turn on

See Pumpdown

V
Vacuum gauge controller

connecting , 100
monitoring pressure with , 62

Vacuum manifold pressure
monitoring , 62

Valve
CI calibration    CI , 17
gas select valves , 16
isolation , 17

VCR fittings   VCR , 16
introducing leaks by loosening , 72

Vent cycle. See Venting
Vent program. See Venting
Venting , 38
Vial, Calibrant

caution against solvent use , 98
caution to purge calibration valve after refilling

, 98
W
Warnings, inside front cover
Water

contamination of CI systems by , 22
detecting in CI   CI I, 55, 85
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