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LCP  MSD 

   .     

 MassHunter    ,  

       .
LCP(Local Control Panel)  Agilent MassHunter    
  MSD    MSD  . 

Agilent MassHunter    LAN(Local Area Network)  
 ,        

  .  LCP  LAN      
,         MSD   

  . LCP      .   
        . 
 

LCP   2    . Status( )  Menu( ).
Status( )     , MSD     

   . [Menu( )]   [No/Cancel( /
)]   Status( )  .

Menu( )  GC/MSD     ,   
          . 
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 .

          ,   
Status( )  .

[Menu( )]    [No/Cancel( / )]    
Status( )  .

[No/Cancel( / )]      Status( )  
.

[Menu( )]      .

[Item( )]      .

[Up( )]       (  

).

[Down( )]       

(  ).

[Yes/Select( / )]     .

[No/Cancel( / )]   Status( )  .
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  Menu( )      Status( )  

.     MassHunter     
     .

ChemStation Loading <  >

Agilent MassHunter     .

Executing < >tune

   (  = QuickTune( )  Autotune( )).

Instrument Available <  >

Agilent MassHunter      .

Loading Method <  >

  MSD   .

Loading MSD Firmware

MSD    . 

MSD       LCP     
.

Server not Found(    ) 
Check LAN Connection(LAN  )

Seeking Server(   ) 
Bootp Query xxx(Bootp  xxx)

  MSD  Windows   IP    
. MassHunter       

   ,       
.

Loading OS

     .
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< > Complete <  >

     .     
  .

Method Loaded <  >

  MSD  .

MS locked by <  >

MS  MassHunter     .

Press Sideplate

  MSD       .

Run: < > Acquiring <  >   

  ,      .
    
1   LCP    .

• Press Sideplate

• Loading OS

• Press Sideplate

• Loading MSD Firmware

2 MSD     MSD Ready( )    
.        . 
LCP 
    [Menu( )]      
   , [Item( )]       
 .  6   11     .
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     .
 6  ChemStation 

Run Method(  )      .

Run Sequence(  )     .

Run Current Tune(    

)

     (EI  

, CI  MassHunter    ).

# of Messages(  )        . 

       

(  20 ).

Release ChemStation 

(ChemStation )

MSD  MassHunter   .

Connection Status 

(  )

MSD  LAN   . 

Remote( ) = MassHunter     

Local( ) = MassHunter     

 

Name of Instrument 

(  )

MassHunter       

  .   MassHunter  

     MSD   .
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5977 MSD  
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Prepare to vent(  ) GC    [Yes/Select( / )]   

  .

Pumpdown(  )    .

Hi Vac Soft Start(   

 )

 8  MS  

High Vacuum Pressure 

(  )

     

Turbo Pump Speed(   

 )

   .

MSD Fault Status(MSD 

 )

        ( )

 'dec(10 )  'hex'(16 )  .

Ion Source Temp(  

 ), oC

    .

Quadrupole Temp(

 ), oC

   .

CI Reagent(CI ) CI    (  ).

 MassHunter    MSD     LCP  
MS    .
 9   

MSD IP via keyboard(

  MSD IP)

MSD  IP   MassHunter    

.

Gateway IP Address(

 IP )

MSD   IP  .
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3 EI(Electron Ionization)  
Subnet Mask(   

)

MSD    .

GC Comm IP Address(GC 

Comm IP )

IP   . 

ChemStation IP MassHunter   IP  .

GC IP Address(GC IP ) GC  IP  .

Ping gateway 

(  ping)

  .

Ping ChemStation MassHunter    .

Ping GC GC   .

 MAC Address(MAC ) MSD   MAC  .

Reboot with new network 

settings(   

 )

     .

 10   

Control firmware(  

)

MSD   .

Operating system(   

)

MassHunter      .

Front panel(  ) LCP   .

Log amplifier(  )   .

Sideboard( )   .

Mainboard( )   .

Serial number(  ) MassHunter      MSD  .

 9    ( )
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5977 MSD  
 11   

Reboot controller(  

)

LAN/MS   .

Test LCP?(LCP ?) 2     .

Test HTTP link to GC/MSD 

ChemStation?(C/MSD 

ChemStation   HTTP 

 ?)

HTTP   .
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EI GC/MSD 
50
GC/MSD ( 5(51 ) )  MSD    
  .    (O-ring)   
  .      . 

GC/MSD        GC 
 .          

 .        . 
   1~2mm      .

GC/MSD      .  
  GC  Thermal Aux #2     . 

  MassHunter        
.   ( )   . 

GC/MSD  250  350C    .  
     GC       
     .

EI GC/MSD  EI      . EI  
       . /  EI   
  . EI     (G3870-20542)  

. EI/CI     CI  CI  (G1999-60412)  
.

 

 “GC/MS    ”(38 ) .
GC/MSD   .      
.

5977 MSD  
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 5  EI GC/MSD 

/  

MSD GC 

 

    1~2mm  .
5977 MSD  
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MSD   
52
MSD      .

•     (      ).

•          .  
(              

  .)

• MSD       .

• GC/MSD  GC    .

•    GC   GC/MSD   
 .

• GC    GC/MSD   , GC    
  .

•  99.9995%      GC   
 .

•    ,        
     .

•      .
        .  
       .  

    ,  (  )  
 (11mm id)         

( )  .    .  
       .   

  .
    MSD        
 .      MSD    

  .    MSD     “  ” 
 .
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5977 MSD  
     MSD    .   
  .       (  

 ) MSD    .    
      .    

        GC/MSD   
  .      MSD  .

 MS        .

•   MSD   (   )

•   MSD   

•  G3397B      MSD   
( )

LCP      .
 

MSD     . MSD     
      .   

        .

 GC/MSD   GC  Thermal Aux #2  
   . 7820  GC       
   ,         
. GC/MSD      GC    
  .
  
   GC     .    
 GC      . EPC(Electronic 

Pneumatic Control)          
    .
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MSD        .     
    MSD      

 .        .  “
   ”(63 )  .
MSD 
     . GC  MSD , 
        .  MSD   

  MSD    .

MSD    .      MSD  
       .   

 50%       .
MSD    GC/MSD      
(100°C ). 100°C      .  

      .

    MSD        
.      MSD     

 .    MSD     “  ”  
.

      MSD   

.        .

  50%     .

       .  “5977  MSD   

”  .
5977 MSD  



EI(Electron Ionization)  3
  MSD    
5977 MSD  
        .  “LCP  MSD 
”(42 )  .

1 Instrument Control(  )     Edit Tune 
Parameters(   )   Manual Tune(  )  

 .

2 Values( )   MSD   .

3  Setpoint( )  Limit( )  ,   
 Apply( )  .

      ,   300mTorr 
      80%    . MSD 
      80%     

 .    100mTorr    
  100%  . 

MSD          . 
  MSD            

.
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3 EI(Electron Ionization)  
MSD       
56
      .    
   .       

       .

4 Instrument Control(  )  Instrument( )  Edit Monitors 
(  )   Select Monitors(  )   

. 

5 Available Monitors(   )     Add(
)     Selected Monitors(  )  

.     .

6 OK( )  .    Instrument Control(  
)      . 

7 Window( ) > Arrange Monitors(  )  ,   
    . 
5977 MSD  



EI(Electron Ionization)  3
5977 MSD  
8    Instrument Control(  )   
           

.

a Set Alarm(  )  .

b Warning Level(  ), Alarm Level(  )  Below Minimum(  
)    .

c     Monitor Label(  )   
 .

d     OK( )  .

9       .
57



3 EI(Electron Ionization)  
Instrument Control View(   )    
58
MSD    ( )    (*.u)  
.          

 .

1 Instrument Control(  )  Instrument( )    
MS Temperatures(MS )  .

2 Setpoint( )  Limit( )  MS Source(MS )  MS Quad 
(MS 4 )(  )  .

GC/MSD ,        . 
            

        .

 12    

EI PCI NCI 

MS 230 250 150

MS 4 150 150 150
5977 MSD  
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5977 MSD  
  200°C,   350°C    .
3           MSD
  Apply( )  .

4    Close( )  .    
Save MS Tune File(MS   )   . OK( )  

     ,     
OK( )  .     Cancel( )

 .
59



3 EI(Electron Ionization)  
MassHunter  GC/MSD   
60
1 Instrument Control(  )  Instrument( )>GC Edit Parameters 
(GC  )  .

2 Aux Heater(Aux )     . 
3 On( )    , Value °C(  °C)   . 

  280°C .  0°C  350°C .   
    .
GC/MS  GC         

  .

GC/MS          .
4 Apply( )    , OK( )   
   .

5        Save( )  .
5977 MSD  
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5977 MSD  
   G3397B     .
    ,     
      .    MSD  

   “  ”  .
1 MSD    ( “MSD  EI   ”(82
) ).

2 Tune and Vacuum Control(    )  Vacuum( )  
 Turn Vacuum Gauge on/off(   / )  .

3 Parameters( )  Manual Tune(  )      
 .

4 Values( )   HiVac  .
61



62

3 EI(Electron Ionization)  
EI          ( ) 
.  13           

.     30%    .

      , MassHunter   
            

 .

Instrument Control(  )  MS     
   .  LCP        
.

 13     

 , 
mL/min

  , Torr 
  

 , Torr 
 

 , Torr 
 

0.5 3.18E–06 2.18E–05 34.7

0.7 4.42E–06 2.59E–05 39.4

1 6.26E–06 3.66E–05 52.86

1.2 7.33E–06 4.46E–05 60.866

2 1.24E–05 7.33E–05 91.784

3 1.86E–05 1.13E–04 125.76

4 2.48E–05

6 3.75E–05
5977 MSD  



EI(Electron Ionization)  3
   
5977 MSD  
  MS      .

1         m/z 28  
 .

2 GC  [Prep Run(  )]  .
3 GC  1µL    [Start Run(  )]  .

4  m/z 28    .   .
5 Instrument Control(  )   Instrument( )  GC 

Parameter(GC )  .
6 Configuration( )   Columns( )  .

7    .
8 Calibrate( )   Calibrate Column(  )   

.

63
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3 EI(Electron Ionization)  
9 If unretained peak holdup time is known(       
)   Calc Length(  )   Calculate Column 

Length(   )   .

10  ( ,       )    
   .     

  .

11 Holdup Time(  )     .   
      .

12 OK( )        .

13 Calibrate Columns(  )   OK( )     
.

MSD            
 .

  

 (cm/s) = 100 L
t

--------------
5977 MSD  
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5977 MSD  
:

L =  ( )

t =  ( )

  

 (mL/min) = 

:

D =  ( )

L =  ( )

t =  ( )

0.785 D2 L
t

----------------------------
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3 EI(Electron Ionization)  
MSD  EI  
66
    MassHunter      
.  “LCP  MSD ”(42 )  .

1     .

2 Instrument Control(  )       
 .     ATUNE.U( )   

 . STUNE.U(  )      
 .

3     Instrument( )  MS Tune File(MS  )
  Select Tune File(   )   . Settings 

( )        . 

        . EI   
 EI      .

4 MS Tune(MS )   Select Tune Type(   )   
.

5 Tune MSD(MSD )     , Quick Tune(  
)        ,     

. 
5977 MSD  



EI(Electron Ionization)  3

5977 MSD  
6 OK( )        . MSD  
   Override( )      

.

7      . 

8    Checkout( )  Evaluate Tune(  )  
.

    Instrument Control(  )  Checkout 
( )>View Previous Tunes...(   )  .

MSD       View( )  
Tune and Vacuum Control(    )  .    

 MassHunter        
   .
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3 EI(Electron Ionization)  
  
68
 

• 1pg/µL(0.001ppm) OFN (5188-5348)

  

1   60      . 

2 GC   150°C,   1.0mL/min  . 

3 Instrument Control(  )     Checkout Tune 
(  )  .     

.

4     Checkout( )  Evaluate Tune 
(  )  .

      -   . 

   

1 1µL  OFN  ALS    .

2 Instrument Control(  )   Checkout( )  
Sensitivity Check(  )  .   Alert(

)   , ALS     OFN_SN  
  1  OFN     .

3       1   
.

4 OK( )    .

    .

rms        .  Agilent 
  www.agilent.com/chem    .
5977 MSD  
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 (5977  MSD)  
5977 MSD  
 

• FHT  (5188-5357)

1   ATUNE.U   MSD  .  “MSD  EI  
”(66 )  .

2 x\5977\PFHT.M  PFHT.M  .  X    
. 

3   .

4 FHT      2  .

5 Instrument Control(  )   Checkout( )  High 
Mass Check(  )  .

6   .

7    5   .  “PFHT  ”(70
)  .
69
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3 EI(Electron Ionization)  
 6  PFHT  
5977 MSD  
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5977 MSD  
  AMU     . 
   5     .

1 ATUNE.U   .

2 Instrument Control(  )  Instrument( )   Edit 
Tune Parameters(   )   Manual Tune(  )  

 .

3 Dynamic( )   Amu Offset(Amu )   .

4 Enable This Lens(   )  .

5    Voltage (V)( (V))   OK( )  .

6 Save( )     Amu Offset(Amu )   
. 

 ATUNE.U     ,     
ATUNEHIGH.U     .

ATUNE.U       Amu Offset(Amu )   
.      .

7 Done( )   Manual Tune(  )   .

8 PFHT.M       ,  .

9    (   ).   5  
     .
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3 EI(Electron Ionization)  
MSD  
72
MSD      .

   

          MSD   
.

   .      

    .
  

 

  

MSD             
 .       .
   .      .




5977 MSD  

../Videos/AnalyzerCoverOpen.wmv
../Videos/WindowCover_Open.wmv


EI(Electron Ionization)  3
MSD  
5977 MSD  
1 Instrument Control(  )     GC Parameters(GC 
)   GC Edit Parameters(GC  )   
. Oven( )      .  

Aux Heaters (MSD Transfer line) and Inlets(Aux (MSD  )  
)      . OK( )   
     GC  .

2 Instrument Control(  )  Instrument( )   Edit 
Tune Parameters(   )   Manual Tune(  )  

 .

3 Values( )   MS Source(MS )  MS Quad(MS 4 )  
( )   , Apply( )     MSD

 .
    MSD        
.      MSD     

 .    MSD     “  ”  
. 
73
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3 EI(Electron Ionization)  
      GC   GC/MSD   
    .
4 Instrument Control(  ) , Instrument menu(  )  MS 
Vacuum Control(MS  )   Vacuum Control(  )  

 .

5    ( “MSD  ”(72 )  )

6 Vent( )   MSD     .  
 .

7        3/4  , 
       .
  


5977 MSD  

../Videos/MSD_Vent.wmv
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5977 MSD  
    .   (O-ring)   
  .       .
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3 EI(Electron Ionization)  
 

76
 

•    

• (8650-0030)

• (8650-0029)

•    

• (9300-0969)

• (9300-1257)

• (9300-0970)

           
 .         

    (  123)  .
1 MSD   ( “MSD  ”(73 )   ).

2        .
 

  

  


5977 M
SD  

../Videos/AnalyzerOpen.wmv


EI(Electron Ionization)  3

5977 MSD  
3      .

          . 
    .     CI    

          
  .
    .    

 . MSD   .     

    .
  

 , GC/MSD      

.        .

          

.

4    .
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3 EI(Electron Ionization)  
 

78
 

•    

• (8650-0030)

• (8650-0029)

1        .  
 EI  CI   .  EI    

   .

 14    7(79 )   8(80 )  
  .   " "     

    .

 14   

   

 (2)  ,  (HTR)

 , (2)  , (RTD)

(2) , (FILAMENT-1)  1( )

(1) ,  (REP)  

(2) , (FILAMENT-2)  2( )

(1) ,  
(ION FOC)

  

(1) ,  
(ENT LENS)

 

 (2)   ,  (HTR)

(2)   , (RTD)

(1)  

(Xtr EI )

,  


5977 MSD  

../Videos/AnalyzerClose.wmv
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5977 MSD  
 7    

HTR
RTS

SOURCE

FILAMENT - 2

FILAMENT - 1

REP

ION
FOC

ENTR
LENS

HTR

RTS

QUADRUPOLE

 1  
 

 
  

 2  
 

   
( )

  
 

  
  

   
( )
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3 EI(Electron Ionization)  
 8    

FB =  

  
  

(FB  
 )

 1 
(FB   

)

  
(FB   

)

 
(FB  

 )

 2 
(FB  

 )

  
 

80
 (O-ring)  .  Apiezon L    
   .       

 .        . 
    5977  MSD      

.

2  .

3      .

4    .

5 MSD   .  “MSD  EI   ”(82 )  
.

6 CI           
  ,       .
5977 
MSD  



EI(Electron Ionization)  3

5977 MSD  
CI    (    )     
       .    

   .

         . 

      .
7 Instrument Control(  ) , Instrument menu(  )  MS 
Vacuum Control(MS  )   Vacuum Control(  ) 

  . Vacuum Control(  )   Pump 
Down(  )      .
81



3 EI(Electron Ionization)  
MSD  EI   
82
        .  “LCP  MSD 
”(42 )  .
MSD     ,  MSD   (  50) 
      .   
     .

    MSD        
 .      MSD    

  .    MSD     “  ” 
 .
1    ( “MSD  ”(72 )  )

2       .

  
3 MSD   .

4 MSD    Power on(  )  . 
5977 MSD  

../Videos/PumpDown.wmv


EI(Electron Ionization)  3

5977 MSD  
5       .     
  .

     .   1    
.        ,  

         .

6 MassHunter    .

7 Instrument Control(  )  Instrument( )   Edit 
Tune Parameters(   )   Manual Tune(  )  

 .

8 Manual Tune(  )   Vacuum Control(  )  .

9 Vaccum( )   Pump Down(  )     
. 
     GC    .   

      .
10   GC/MSD    GC  . 
  OK( )  .

      ( )  . 
   (*.u)   .
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3 EI(Electron Ionization)  
11 Okay to run(  )   MSD     
 2  . MSD       

    .
5977 MSD  
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MSD   
5977 MSD  
 

•  (5181-3308)

•   (05988-20066)

•  , 6.35mm × 7.94mm(8710-0510)

1 MSD  ( “MSD  ”(73 ) ).

2       .

3   .

4 MSD  GC    (5977  MSD    
  ).

5 GC  GC/MSD     .

6   ( “MSD  ”(72 ) ).

7     .
     .    

   .       .
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3 EI(Electron Ionization)  
86
8 MSD   .

9 MSD      .    50% 
   1Torr  . 

10 MSD   .

11   .

12 LAN,      .

 MSD      .      
MSD    . MSD       

      .
MSD        . MSD    

 ,  Agilent Technologies     

    .
5977 MSD  



Agilent 5977 MSD
 

4
CI(Chemical Ionization)  

 88

CI GC/MSD 89

CI 91

CI MSD  93

   EI  CI  94

 EI  CI  95

MSD  CI   96

CI    97

     99

    102

   105

CI     EI  108

CI   EI  109

PCI (  )  110

NCI (   )  112

PCI  114

NCI  115

CI    116

  5977  CI MSD  CI(Chemical Ionization)  
     .       
 .

      ,     
   . 

     CI     
 .      PCI(Positive CI)    
   NCI(Negative CI)  .
87Agilent Technologies



4 CI(Chemical Ionization)  
 

88
•    (      )  
.    99.9995%  .

• CI     MSD  EI     
.  “   ”(68 )  .

• CI   GC/MSD      . 

•       .  PCI  
   m/z 32     .

•         (
 ).
5977 MSD  



CI(Chemical Ionization)  4
CI GC/MSD 
5977 MSD  
CI GC/MSD ( 9)  MSD     
 .      (O-ring)   

  .      . 

    GC     .  
        .   

     .    1~2mm  
    .

    .    
  .    CI     

  .        
    . 

GC/MSD      .  
  GC  Thermal Aux #2     . 

  MassHunter        
.   ( )   .

  CI MSD  EI  . CI   CI  
 EI         .   
  EI     . 

  250~350C    .    
   GC         

   .
GC/MSD , GC        

  .

GC/MSD   .      
.

89



90

4 CI(Chemical Ionization)  
 

 9  CI GC/MSD 

  

   

MSD GC 

    1~2mm  .
 “GC/MS    ”(38 ) .
5977 MSD  
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CI 
5977 MSD  
     MSD      .  “
  ”(92 )  . 

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

GC/MSD     .
 EI  CI       ,  

MSD    2      . 

         

.

      PFDTD    
PCI  . PFDTD  NCI     . 

            PCI
 .

   . CI    .

 2600V  EMVolts(electron multiplier voltage)    
.   +400  EMVolts      

     .
CI     MSD  .  “   

”(68 )  . NCI     

 CI MSD   PCI  .
91



4 CI(Chemical Ionization)  
 15    

 EI

 N/A

 150 A 50 A 150 A 50 A 150 A 50 A 35 A

 150eV 150eV 150eV 150eV 150eV 150eV 70eV

1 1 1 1 1 1 1  2

 3V 3V 3V 3V 3V 3V 30V

 130V 130V 130V 130V 130V 130V 90V

  20V 20V 20V 20V 20V 20V 25V

EM 1200 1400 1200 1400 1200 1400 1300

 

 A A B B B B

 20% 40% 20% 40% 20% 40% N/A

 250°C 150°C 250°C 150°C 250°C 150°C 230°C

 150°C 150°C 150°C 150°C 150°C 150°C 150°C

 280°C 280°C 280°C 280°C 280°C 280°C 280°C

N/A    
92
 5977 MSD  



CI(Chemical Ionization)  4
CI MSD  
5977 MSD  
MSD  CI    EI      . 
  ,  ,  ( 16)       
    .

 16  CI  

 GC/MSD 

PCI 250°C 150°C 280°C

NCI 150°C 150°C 280°C
PCI   
  PCI    .

•       MSD    .

• m/z 28  27  (    )   
 .

•  m/z 19(   )  32     
  .

• MS      " "   .

NCI      . NCI  
    .      

       . 

          .

• PCI     20(1mL/min)  

• NCI     40(2mL/min)  
93



4 CI(Chemical Ionization)  
   EI  CI  
94
CI     MSD  .

NCI      CI MSD   PCI  .
1 MSD  .  “MSD  ”(73 )  .

2  .  “  ”(76 )  .

3 EI   .  “EI   ”(128 )  
.

           

 .      .  “  ” 

 .       .
4 CI   .  “CI/Xtr    ”(155
)  .

5 CI/Xtr   (p/n G1999-60412)  .  “CI/Xtr 
   ”(155 )  .

6  .  “  ”(78 )  .

7 MSD   .  “MSD  CI   ”(96 )  
.

5977 MSD  



CI(Chemical Ionization)  4
 EI  CI  
5977 MSD  
CI     MSD  .

NCI      CI MSD   PCI  .
           

 .      .  “  

”(123 )  .       

.

1 MSD  .  “MSD  ”(73 )  .

2  .  “  ”(76 )  .

3  EI   .  “EI   ”(128 )  
.

4       EI   
. 7(79 )  .

5 CI   .  “CI/Xtr    ”(155
)  .

6  .  “  ”(78 )  .

7 MSD   .  “MSD  CI   ”(96 )  
.
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4 CI(Chemical Ionization)  
MSD  CI   
96
        PCI   
.

1 EI MSD   .   “MSD  EI   ”(82
)  .

   GC     
  .

2 Manual Tune(  )   Values( )    
 (    ).

3 Manual Tune(  )   CI Gas(CI )   , Valve 
Settings(  )  Gas Valve A(   A)  Gas Valve B(  

 B),  ShutOff Valve(  )  .

4 PCICH4.U    (Manual Tune(  )    
 ) Values( )     .

NCI     PCI      .

5 GC/MSD  280°C  .

6 Gas A(methane)(  A( ))  20%  .

7   2      . NCI   
    MSD   .
5977 MSD  



CI(Chemical Ionization)  4
CI    

CI     GC/MS  .
5977 MSD  
1 Tune and Vacuum Control(    )   File( )  Load 
Tune Parameters(   )   PCICH4.U   .

2     CI        
 .          
.

  MSD    .  CI     
   ,    . Tune Control 

Limits(   )    17    .  
  .  MS    

       .
 17  CI      

 

 

 1x106 1x106 N/A 1x106 N/A 1x106

  0.6 0.6 N/A 0.6 N/A 0.6

  4 4 N/A 4 N/A 4

  , µA 240 50 N/A 50 N/A 50

  , eV 240 240 N/A 240 N/A 240
17  :

• N/A  .     PFDTD  PCI   
  CI      .

•     PCI   ,     
  .
97
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4 CI(Chemical Ionization)  
•         .  
    .    EMV  

    .

•        ,   
 .

•   NCI           
    .      

   200µA .
5977 MSD  



CI(Chemical Ionization)  4
     

 EI  CI       MS  

 2      .

MS       CI    

    .    MS    
  .
5977 MSD  
1 Manual Tune(  )   CI Gas(CI )   CI  
      .

2 Valve Settings(  )        
. Gas A Valve(  A )  Gas B Valve(  B )   Gas 

( )    A  B , Gas Name(  )   
 .
99



100

4 CI(Chemical Ionization)  
    6      (A  B)  
.         .

3 Flow( )      .    
  .   PCI  20%, NCI  40%

.

        .  
         

.

4     Shutoff Valve(  )  . 

   ( 10)       
.       .   

 6      .

  

CI      CI GC/MSD     
 .   MFC(Mass Flow Controller),   , 

CI  ,  ,       . 
 103  10  18  .

 (CH4)       (Swagelok)  
 .    Gas A(  A)  Gas B(  B)

 .          
     .   

25~30psi(170~205 kPa)  .

  MSD       EI   PFTBA  
     . 
5977 MSD  



CI(Chemical Ionization)  4
 10       

 18      

 A  B  A   
 

 B   
 

 
 

,  
  

EI 

 A

 B

MFC       100%   100%   100%  0%

 

 A(
) 

 B(
) 

 A
 

 B
 

 
 

 

 

 

 

GC/MSD 

GC 

CI  
5977 MSD  
Open( )  Closed( )    1  0  .
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4 CI(Chemical Ionization)  
    
102
CI           
. PCI(Positive Chemical ionization)     
.      NCI      

. 

      3   .   , 
     , m/z 28/27      
  

     . 

1 EI         
 .  “MSD  EI  ”(66 )  

.

2  .  “MSD ”(54 )  .

3 CI  .  “CI/Xtr    ”(155
) .

4   .  “MSD  CI   ”(96 )  
.

5  EI        .  
“CI    ”(116 )  .

6 Manual Tune(  )  Bake out MSD(MSD )   
Execute( )   Specify Bake Out parameters(  

 )   .  2    
  , OK( )    . 
 EI  CI       MSD

  2      .

MSD       CI    

    .     MSD   

   .
5977 MSD  



CI(Chemical Ionization)  4

5977 MSD  
7 Setup( )  Methane Pretune(  )    
 .   MassHunter   .

     m/z 28/27     
  . 

8       .

• m/z 32      .    
   .    . 
   CI      .

• m/z 19(   )   m/z 17   50%  
.

9   OK( )      . 
 11        
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4 CI(Chemical Ionization)  
     

m/z 19     m/z 32      . 
MSD       , m/z 19    m/z 17

 50%   .
5977 MSD  



CI(Chemical Ionization)  4
   
5977 MSD  
          
.       CI   5977  

MSD         .
    .    

.

         
    .      

5977     .    
        .
             

.   19  .
 19   

 /   PFDTD 
 

  : 
EI/PCI/NCI MSD     

 : 20% PCI 40% NCI

/PCI 17, 29, 41* 41, 267, 599 28/27: 1.5 – 5.0

/NCI 17, 35, 235† 185, 351, 449 N/A

/PCI 39, 43, 57 N/A 57/43: 5.0 – 30.0

/NCI 17, 35, 235 185, 351, 449 N/A

/PCI 18, 35, 52 N/A 35/18: 0.1 – 1.0

/NCI 17, 35, 235 185, 351, 517 N/A

*     PFDTD   .      

  .

†      .      . 17 

(OH-), 35 (Cl-)  235 (ReO3-).         . NCI    40%

        .
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4 CI(Chemical Ionization)  
 CI
106
        (C4H10)
   .       

  ,      .

         .  
     .
 CI
        (NH3)  
  .       

  ,      .

        NH4
+   

    .      
     .     

m/z 18, 35  52     ,  NH4
+, NH4(NH3)+  

NH4(NH3)2
+  .

MSD          
.

1  PFDTD    CI  .  “PCI (  )
 ”(110 )  .

2 Tune( )   Tune and Vacuum Control(    )  
Tune Wizard(  )     Isobutane( ) 

 Ammonia( )  .     
        .

3   Gas B(  B)  . (    
  )  Tune Wizard(  )   

     20%  .

           
 .      .

4 Execute( )  Isobutane( )(  Ammonia( )) Flow 
Adjust(  )  . 

PCI     CI  .
5977 MSD  



CI(Chemical Ionization)  4

5977 MSD  
NCI          
NCICH4.U   NCI   .   CI  

   "Agilent 5977  MSD      
 " Agilent   (5989-5170EN).
  MSD     .    

“CI ”  .

   5psig  .     

   . 

         . 

            

.          .
        .  CI  
      . (5977  MSD 

     .)

 5%   95%    5%   95%   CI 
  .        
  .
 CI
  CI    .    
  .
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4 CI(Chemical Ionization)  
CI     EI  
108
           

 .

           

 .         

     .  

 “  ”(123 )  .
1 Tune and Vacuum Control(    )  MSD  .  
“MSD  ”(73 )  .   

  .

2  .  “  ”(76 )  .

3 CI/Xtr    .  “CI/Xtr    
”(155 )  .

4 EI   .  “EI   ”(150 )  
.

5     CI      .

6 MSD   .  “MSD  EI   ”(82 )  
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