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Trace GC Ultra
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TRACE 1300 — Modular Concept

Detector modules
FID, TCD, ECD, NPD

Inlet modules
SSL, SSL bkf,
PTV, PTV bkf

Patent pending
ermoFisher
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TRACE GC 3H#EIT (Injectors)

-
or
HEMAEE  RUEHIRTIR BENER AR
e o i TR B R Packed and
True cold on- gs:;ln:tz:; BEST PTV wide-bore columns
column split/splitless
ThermoFisher
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Splitting Point

WFATE
5 mmE %

injector :
Chamber Ll Liner H
'I 92
\_L " Carrier
Terminal N Pathway
Fitting ik

16

Length of Column
Inside Injector = 10mm
BAE

ThermoFisher
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gARliN=

o it bE(split ratio) = Zr ¥ ¥t & (Split vent flow) / FFifIH
(column flow)
o 3it B (Split ratios)id # i 50:1, 100:1, 30:1, Z£ & 7.

o i
SR E = 100 mL /min, FEE = 2 mL /min
L = 50:1 or ~ 2% HIEE S # R8BS B

ThermoFisher
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TR € = ————
TP
BRI KE = 5 mm
L
EAEEE
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gty transferred

90%

1min time>
injector to column transfer in splitless mode
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AA: 910290 487ES
N: 1658 e
100 1217201
880
€ Spiit RT: 5.36
360 AA: 68918
2 SN: 1312
£
210
g
]
&
20
0
RT: 5.94 NL:
'AA:B934606 3.34E6
100 SN: 1301 To Ms
1217b01
RT: 5.36
& AA: 362796
SN: 1100
Splitiess
60
40
20
L
0 — . . R - : \
1 2 3 4 5 6 7 8 q
Time (min)
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o JREBLRNAR
o JRDHE IR BN
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— R WiE R
o REERREFERE
— 5 i
— R Gl i )
o AT R SSLEERE R AT
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—precolumn using a special liner
o TAERERE
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Septum purge line

Forced air cooling

VALAaY,

Column
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FHFE (Inlets)  ELER

OC SSL PTV
BkitRE | AR | EPTHEA
T +++ + ++
PUFE 5 4 Re 7] - ++ e
S IATRERE A 4 - +
S5iEH S YR s +++ + +
EANEPERE 3RS - ++ P
RiEHE (TIEH T AR ) - + -
KRR BERERE +++ + 4+
HOHEH (RGE) ++ o+ +
HHGEGCH A
(i 7212 4) i +t tt
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LML (R 2
35 5 U I
0 H 7

R = 2(tgo—1tgy)
W, +W,

—

Wi —

/B E (Resolution)
/

[y
e,
I

Resolution of packed (zop) and capillary (bottormn) columns

MR=1 I, H5%MES;

‘é'lel.SElﬂL Sy BIFREE N99. 7%, AIMNFRELL
BE OIS AR m I PR
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F - IpHAL, N,

J / b,
0.00 tR - Time 1%
t 2 t 2
R EWER, N, =554° ( ) 2, N, =16
5 b -
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A N,, =100000

N,, = 25000

Signal

Ny, = 7000

\

\\ N,, =1000
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Time

Ay |
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A 9§ EEN —
MR- = 2, HETP
— oL
— N
KL E N=16
Height Equivalent of a Theoretical Plate, HETP =L =ID
th
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2LV (Van Deemter) 512

Zre bk =AU e T 1 R A
fi 1‘//&\, i% *}i _"E‘|—‘[— E (Height equicalent to a theoretical Plate):
XH: HETP=A+B/up +Cp

w o= BRI
(T HETP= (5 12 305

ISR CURNAT AR K, U A

Neff= Lcol / HETP

ThermoFisher
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B. AT HL

initial concentration profile
L »

concentration profile
after diffusion

SHEF DT R

ThermoFisher
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C. f&JifH 71

MOBILE PHASE

36

equilibrium \ S
concentration : actual concentration
L/

STATIONARY PHASE

HmAsNSHBERERS
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m m
c HETP V
m m

E=ASRIVRCE DS SETE

STTFEMEFFZREAT CRRTED , —BITEHAETLKRE
B 5930-60 cm/sec.
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S 6 Van Deemter B 520

N2, TLERK, AFEIRIK
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ErLABNE RS TR E
B, RIS EE TR 5

BEo

HETP
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HiEE S

4z, OD
L LB o
P4z, ID
Bk, L
BB v, =101 KR -
N column = ”T N Vphase =Veoumn™ Vgas
SR Voo = 02 mtcx p=ro= _ 25010
4 phase df
ThermoFisher
39 SCIENTIFIC

0 0 Sk

#H W422-4mm D, 1/8”-1/4” fl #pZ6mm
WH 2-3KK

B, I8N, Silcosteel®

WEE  1/16” (4M2) x 0.050” (K 42)
$7) 7% & 10-50 mL/min

ThermoFisher
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GANEEE ] o

YARA EEAE (Silcosteel®)
42 0.32-0.53 mm ID, 5-100% K
FE3fi % 2-30 mL/min

( ) EOREHEE
BERNSE
REMEEEHERES
ELIE TR B
FEE AR R R
ThermoFisher
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FHAR AT

YARA EEAEE (Silcosteel®)
K42 0.10-0.25 mm ID, £ 4:10-100%
K% 0.5- 1.5mL/min
EHEERNNE

B ORBHE

LSRR 4 ) R BT A
BHER
D RBIREA R
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I AR K i F A PR e 3

L. [ e AR %
AW, SRR R (R

O7r BAERNEAL >, B AR VEEDEA . S A
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@ rEWAIEA R, ORI E E . S H R
PER/NIUFP L E R A, ARE /DN 0 5 e 0
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I AR K i F 2 PR e 3

2. HRKHESE

B IRE KX 4R B 40 B (O BERERIE EL F AR 22
(BAUMRRIN I ¢ t HEERD t, RERIE.
(1) HEK f 6 PR S0 6 R 2 40 B HL RT3 T, R TR
PB4 T4 R4 1]
(2) B GHHITHKE R A1 3K,
(3) TR SR A 43 8 J8E A A 9 03 M R KBS
.

ThermoFisher
44 SCIENTIFIC

22



I AR K i F A PRI e 3

3. AR R )%

(1) WA/ NMERGE S, (HAREOR, EREBRN, foir
BEFEE R .

(2) BB AT T R B A B R ME B Clnge vism)
AR o BRI e, AR E RS EER
B A BB R, R ERR A P T B

(3) VB 0 4 AT ] T PR AR v b ) WD SR v 0 1 . (A
EAR, =HuhmRER KRB, JFEAARRATERR A E
R B TS I, HAE AR BEUR.

ThermoFisher
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Trace Oven

Trace GC Oven

71000 Z{FRIEGC I LR + TR DR + TR TSRS BT

ThermoFisher
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FEIR AR

Temperature (° C) Temperature (° C)
400 400
Heat-up rate
300 300 T Trange °C TRACE 1300
50to 70 125
70to0 115 100
200 200 115t0 175 80
175 to 300 50
300to 450 35
100 100
T T T T L] ] L] L]
1 3 5 7 1 2_ 3 4
Time (min) Time (min)

BAER - RERETFE. AT A

ThermoFisher
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A PR 975 1

T Hr: TG H T 5 5 0 B KR &)
o TEBAHTIL AR PR R A

o FHEEFBHO

PR THR: XA 5 R A

- ATEZHREAFTHA

o kDSBS T AL i A A

Temp Temp

ﬁ“///f_

Time Time

ThermoFisher
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B R E R L (DCC)

DCC A S
—Constant Flow 1EJi
—Flow Programmingf% &It &
—Constant Pressure/H &
—Pressure programming#2 /7 & /]
—Surge pressurefik i & 77
—Automated leak checking F /5 I

R T ALV R 45

49

ThermoFisher
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PR B RA A 7 RAT (BE KME)

Description

Column length (m)

Column 1D {mm) m
0.25 |

Flm thickness (um)

Accurate 1D tool
MNote: column length must

be known =

50

ThermoFisher
SCIENTIFIC
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»

FEVEOY: D E AT R (SEBR KIH)

ThermoFisher
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MRS

Column length {m)
Column ID (mm)

Film thickness (um)

Accurate ID tool

Note: column length must
be known

ThermoFisher
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AP AR GE (SEPR KIE)

EUVALUATING R COLUMHL
Frezsure (4@
Temg 29 Door OP&n
Meazured Flow 8,83

ThermoFisher
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AP AR GE (SEPR KIE)

e
£
o LAl

b ¥
D 4

ST

€=
L S Do |

g g |

LTI
S

RITITICT
> LArTEID

paserast ocoluman?
i » ey " E

RIGHT COLUMH IHFDH:E

ACTUAL SETPOINT

THE S 13 2 AR T IR SR PR KARL A 2R i

ThermoFisher
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Deviations from this chart wil
T dug to dmensional tole
s,

2.0, Large deviations
cected values il
ks in the septum or
umn femiz or 3 plugging

o Chapter 4 of the
™ GC Opersting
Hanual for mare information
‘2bout zolumn evalustion

@ Thermouest

mer 155

GC K Factor Quick Reference

Helium Carrier Gas Theoretical K Factors
GOLUMN 10 frmm|

COLUMN LENGTH {m)

K R

5
6
T
8
9
10
15
0
rs
E
35
4
45
50
55
60
L]
i
1
80
85
%
95
100 2rs £ B 68
105 222 158 w5 587

ThermoFisher
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TRACE GC 1300 & 1310%5] 28445

ThermoFisher
SCIENTIFIC
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Trace GC Ultrafs il 28

NPD ECD FID FPD

PID

] E KB TR I8

ThermoFisher
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Trace 1300 &%

58

NPD
TCD q (4
3

ECD

ThermoFisher
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#ERMWEE (TCD)

> B e

> AR Hm i
) 4 ot
> R 2 e

> A R 2

ThermoFisher
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AXIEE AR g (FID)

> 18 H ﬁéiﬁiﬂlﬂ Ceramic
> BT -
> o AN 2
> BAEE b
Al
L]
ThermoFisher
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R (NPD)

SEEXENRIPHE AR | | ey B

> B TR [W

> R R .

> T 'T'
Source vertical

R

1) X8 N« PALAYIEAEBEE: X P AR XS N I 10 £,
X C JRF 11104-104£%
2) REESEm: 5 FID X P N RURIEREUZEMLE, NPD 735052 FID ) 500
£ 5F P); 50 f%(%F N) -

ThermoFisher
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il gs - (ECD)

> PR IEAR B purge e anoge
> JERER

> BT ‘

> Y P AR

> TR ©Ni —

Make-up

[

Make-up to mix
with column - ECD cell
effluent

Column effluent

ThermoFisher
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emission region

FUTEN S -

S 394 nm P 526 nm

63

KA R % (FPD)

I HIFE et 77 TR FFIESE R AT I 15, L LS FET

Sn 610 nm

ThermoFisher
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BTk ZE  (PID)

i

GC Ml  mOE

> JEFEPEAR M
> AR TE
> BT RGN B

64

> R EE A R 2
> DUAP AT 3 UVET

ThermoFisher
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Bk BB A I 28 (PDD)

PDD
operating principle |

Discharge Gas
Inlet

Discharge Zone

Collesting Electrode

Capillary Column

F T i Al S A A 2% 5 1) 4 b
0 BR AT 1A ppb(viv) 2%

ThermoFisher
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For N 2% 38 5

HARLHLER |

WIE AL TCD, ECD, PID
i E Rk 28 FID, NPD, FPD

AR Rt
| TCD, ECD, PID | | FID, NPD, FPD |
A |

i#F %Y TCD, FID, (PID)
1% $&4%: ECD, NPD, FPD,
(PID)

ThermoFisher
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Matching a sample with a GC

Ak TCD, PDD, PID
wEEY TCD, FID, PDD, PID
AR A ECD,
TRMEY NPD,
T ED FPD, PFPD,
S E FPD, PFPD, NPD,
TREMLEY TCD, PDD,
. Ut vl

St

o

ISQEA LGy Jo JA HE

ThermoFisher
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“The basis in MS (mass spectrometry) is the production of ions,
that are subsequently separated or filtered according to their
mass-to-charge (m/z) ratio and detected. The resulting mass
spectrum is a plot of the (relative) abundance of the produced
ions as a function of the m/z ratio.” (i i F3ERE R4 ¥, X
W6 i 4% o e B A 20 B E i R ST R I . 45 B B R
A BT B AT B R A 3 it AR D

69

Niessen, W. M. A.; Van der Greef, J., Liquid Chromatography—Mass
Spectrometry: Principles and Applications, 1992, Marcel Dekker, Inc., New
York, p. 29.

DU B AT o 15 A5 P 2L R 78

Rl

7 I
i Cr

70
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BT URA

T 22

BB

lonized Sample Molecula
Electron

ThermoFisher
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EIJFH &

AB+e > AB +2e” A TET
PR

AB+e > AT +B+2e” F

—/N70 eV HBF #H 6750 kJ/mol
d Rk —fR7E 100 2] 1000 kJ/mol
FE, BEgITH

ThermoFisher
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73

Yield (%)

Abundance

100

150

200

250

50
Electron Energy

01 ABC=M /\ M* [ 20ev

o
100 ml\/p 40eV

\

1000 —

‘ C+ @Np 706V

(Compound Dependent)

ThermoFisher
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BI Jii o5 B A0 3 22 40 2R 45 3 bh e

100 74
87
504 ?
143 171
43 129 183
1 55 69 | 83 101 115 ‘ | 157 ‘ | 214
ol el | | |

40 50 60 70
{Text File) BPX5b04# 11071

80 90 100 110 12

t T T T i T T T T T T
0 130 140 150 160 170 180 190 200 210 220 230
-11093 RT-48.96-49.05 AV:23 SB: 77 48.71-48.85 , 49.30-49.47

100-] s
87
ﬁ
0| 4 ////A\\\\////\\\\v////\\\\////A\\\\////\\\\v////\\\(y///
55
143 -
69 183
83 101 129 214
T W O | ]
ol Ll oy Wy o h ‘ | , i
7 T T f T 7 T 7 T T T T T T T AT T
4 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230

Hit 1. MW:- 214 CAS# 111-82-0 C13H2602 (xcalibur) Dodecanoic acid. methyl ester (CAS)

ThermoFisher
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IR AR

o JRMNASIN ()
CH,+e” — CHj,CH;,CH,
CH, +CH, - CH; +CH,
CH§+CH4 —>(32H;r+H2 m/129
CH, +CH, = C,H, +H,
— C,H; +H, +H
Cﬁﬂ+CH¢9Cﬁg+H2 m/z41

ThermoFisher
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IR AR

o TR, iy TR RT
M+CH! — IM+H] +cH,
M+C,H! = [M+H] +C,H,

o i TER DT
M+C,H: - M-H] +C,H,

o ME RN

M+C,HE = M+,
M+C,H: - IM+c,H [

ThermoFisher
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EI & PCI i & bh 55

Z 2K HIH, E ScanEl+
hl
105
100 -
77 ‘\\"‘-QJI Y
o 151 182 ||
76 |78 106 152 A o
‘ 7 P 181 | 183
0 i i L 1l
T L T T T T T T T T 1
TR Scan Cl+
183
100 o e Cl+
% 184
10? o on 2/23
0 T T T T T ’ T L 'I T T T T 1
I Scan Cl+
200
100 /A Cl+
% 3 183|201
| e
50 100 150 200 250 300 350
ThermoFisher
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T vs. SR

Cl

T

B {5 B>
ST EWE
7R B R

78

El

{0

HREEZ
R EW % E

ThermoFisher
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Tk

o PN (F )

CH,+e" ->CH] +e +e~

\ AT
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TSR

* Resonance capture

[M]

 Dissociative resonance capture
[FT
e : thermal electron

ThermoFisher
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EI fil NCI #% & Lb %5

360
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100~ <l
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a
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ISQVU KA MS

ThermoFisher
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Trace ISQ & T &

- ° P
pF "

P
. RF Lens/Lens 3

Lens 1

\ K
Repeller \

\ . \ Ton Cartridge Sleeve

Repeller Nut 1
Lens 2
Locking Ring \_/
\ p \ Ton Volume
\ Repeller Insulator

Repeller Spring

ThermoFisher
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U B AT o 15 A5 P 2L R 78

Atmosphere
HRERS: ‘ N
(GC, E itk BT T Fol ﬁﬁﬁﬁ
BEFF..) ‘ ok

Full Scan 434t 1
Selected Ion Monitoring (SIM) 3% 3 25 - I 452 =X
ThermoFisher
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DU AT 73 M o

AR IR E T ﬁf

+/-

[

=/+(U+V,cosut)

87

(U+V,cosmt)

ThermoFisher
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Full Scan

900 -
800
700 4
600
500

o

a
400 1
300
200 1

100 A

REDC Scan Line

100 200 300 x 520 600 700 800 900 1000

0 1000 2000

RF

3000 4000 5000 6000 7000

| —m/z100 —m/z500

—m/z1000 \

88
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900 -
800
700 ay
600
500
(8]
[=]
400
300
200

100 -

DC
o« —— = constant .
RF

FHHEEE: 6,000amu/s
JR BTG 1-800amu

89

0 T T T T T T \ )
0 1000 2000 3000 4000 5000 6000 7000
RF
\ —m/z 100 —m/z 500 —m/z 1000 |
ThermoFisher
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Full Scan 1 SIMH R 8 b3

RT. 6.13-

850 gg

HL:

23665
TG M
Full Scan
5]
v
T ]
H 1 752
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< 87 LT 69 70T Y gy TEFm o s an
: B 64 L ! 73
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i RT:B41 i
Ak 147844 \0ES
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100- 125010350
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4 #&Full scan / SIMZ 5 [F] ) 3427

e SIM scan
e e R A AR B

mﬁf{ il e Full scan

S N v
GCOIMIE e o FIR AR A iRt B AT S
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N

/
40 60 80 100 120 140 160 180 200 220 240 260
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Trace ISQ A1 ITQ fkyf IE 7 CLi& 4 (PPINICI)
TE A2 & 4 [ B 3R 45 1E CTRI 7 L 1
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FEAER J7 12 7P L e A U 4% 18 2

Method Setup
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TR TS B & T
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GC PRt
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o RF PG — & MS B A4 o I KRR
o RSP fE <9 ° A MK B
o ST OB E @ ° BRI % 400°C %
° BRI % 400°C
TR KL fGHmHE
Marathon TR-Blue
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4 ¥ TraceGOLD GC
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BEAE i k—TraceGOLD

o T #£5% Phenyl MS #4541
o BTV TR IR U 24K
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= Blank (Deactivated Tubing)
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—— —r
P —— ——

ThermoFisher
120 SCIENTIFIC

60



TraceGOLD Sil &%

2. HERKIR

3. MhaEs

B EBE | = ERERE

TG-5 MS 330°C / 350°C
TG-5 SilMS 330°C / 350°C
TG-17 MS 300°C / 320°C

TG-17 SilMS ~ (340°C / 360°C
1G-624 MS 240°C
TG-624 SilMS  |320°C

ThermoFisher
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TraceGOLD Amine & %)
« TG-5MS AMINE At H Tt Ak & 453 B 195 % A 35k H B SR r 4R 0ot
* TG-35MS AMINE Ak FH T8t A6 4 20 T (135 %0 24 8 FH R SR Ak AU
o WS HrppmZI KISy, AR, T, =ik, OREE
o WATH T MGG (Bl VLR S kA St &
&M
B 9 ‘E’.i!i}: TG-5MS Am[neJﬂm %0.32mm x1.0pm
u%fgs Li??ccgn?;mgﬁmuw;
5 S EETN o
1,0 =, &5
13 RE: 40cm/min
SRR, 104l
8 " P 533t 251,300°C
5 10 1. 7Rk B ¥R
2. R 0. -RE -
7 12 3. ey 10. 2-FEE B
4 B 126 Z“REER
5 R 12 BET
6 2-F & 13 2-EEEERE
1=
I ‘ I é IIII M InI‘J[ES IIIII IB ‘ I I W‘D
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GC 7]k $

100% £ & FID, NPD o BT, EmHiEE e  AEMT R LA
o GTBKk o K, HABHEEIR
o WHEFH o THREERRGITY
85% Vespel / 15% 58 NS Fl Gtz o  SAHEGK o NREEEfIH]
o NS R o TEVIURRBEIEIA i 25 SR
e
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GC ¥ HRH — AL & R HER 1

Fisher Chemical GC Resolv S A5 2.3 & F &7
AV mf P @b i 85

Methanal Mg 4 M57-4
Acetone 3l aL A928-4
Methylene Chloride Z5HE aL D150-4
Hexanes o 4 H307-4
Carbon disulfide, low benzene ZiEE 500mL 1500185500

Fisher Chemical THi 2% S A8 &, 2 75 71

m¥mE hRmE Wi 5S
Water, GC Headspace * 1L W10-1
DMS0, Dimethy Sulfoxide, GC Headspace —HETR 1L D139-1
DMF, N,N-dimethylformamide, GC Headspace -~ R A I L D133-1
DMAC, N,N-dimethylacetamide, GC Headspace nN-— R B L D160-1
NMP, N-Methyl-2-pyrrolidone, GC Headspace N-FR E-2-IE kS R 1L N140-1
ThermoFisher
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GC ¥ HRH — BRI & R 1

Fisher Chemical Optima £ #5 &= 27, HPLC, GCi# F
TR A
Acetone FER A929-1 A929-4
Acetonitrile 2B A996-1 A996-4
Ethyl Acetate LB B E196-4
n-Heptane R H360-1 H360-4
Hexanes o5 H303-1 H303-4
n-Hexanes,95% F2¥m, 95% H306-1 H306-4
Isooctane S¥iR 0301-4
Methanol FREE A454-1 A454-4
2-Propanol STEE AdB4-4
petroleum Ether R E120-4
Toluene BRE T231-4
Tetrahydrofunan M 0E I T427-1 T427-4
Water ki W7-1 W7-4
ThermoFisher
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GC ¥ HRH — AL & R HER 1

Fisher Chemical:fk 255 B 43 #1iA 7
-} a

s s

Acetone AR A0-4 A/DBO3AS ABO3NT

Acstonitrile ZH AB2315 AB23/T

Cyclohexane PYe (5534 /80335 C/893317

iyl acetate IRk E/0903/15 E/0037

Hexanes Eck H300-4 HO40315 H403A7

lsooctane Rz 02974 H/0408/15 H40817

Methanol e Ad50-4 M/4053115 M/405317

Methylene Chloride Stabilized e D424 DABSIAS DABRIAT

n-Pentane,95% it PHO24/15 PHo24A7

Petroleum ether 40-607TC RihE P4g0-4 P/2002115 Pr0g2n1

Petroleum ether 60-801C RikE P/2084115 Pr20g4nT

Sodium suifate anhydrous 1kg TRERS §/6660/60

Toluene i T/232345 Tr232317

1 nermorisner
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GC H AT

o pr ) 2
A AT

BT = B Ak R &

10*Iml B&,  75-38830
Bis{trimethylsilyltrifluoro- NO-=RERE-RBE 5g T5-38828 AR TIERR
acetamide(3STFA) 100g xTs-38820  BRTHUBELHEEN

10°ImUER 1538831
Bis{trimethylsilyl)trifluoro- NO-=RERE=H OB 10g T5-38832 ERTHEUBELNLED
acetamide|BSTFANLY% trimethylsilane 1% = REFHE 58 T5-38833 fon=Ea. 9T &8
choloride [TMCS) 100g XTs-38834  RREHE. ERELE
Bis{trimethylsilyltrifluoro- NO-=RERE=H OB 1w0smER 1538840 i
acetamide(BSTFA[+L0%TMCS 10% =RETHE

10°ImUER, 1548910
N-methyl-N-{trimethylsilyljirifluore-  N-FIE-N-ZBRE=F 7B 10g T5-48911
acetamide(MSTFA) 25mL T5-48913 BERSMIEEY

100mL XT5-48914
Bis{trimethylsilyl)trifluoroacetamide  N,O-Y% = EEZ Bt H(854) 10%1mL T5-38336 HER R R AR
Ne-methyl-N-ftert-butyldimethylsilyl)  N-RENTE_REREZH2HE 10%1mL T5-48827 RERTE bt e
trifluoroacetamide{MTBSTFA)
Hexamethyldisilazane (HMDS) FEECEAR 58 584770 FRAA MR RN
2% Methoxylamine hydrochloride i 10mL T5-45950 BEEBRARRELAE
in pyridine (MOX )

TMERRENER = REENEENREHER

ThermoFisher
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GC H AT

EREEAL i

LyEtd Eaak Ak W5 it

wamEE  teeeno0 AR B BE BB
N-methyl-bis{trifluoroacetamide | nRET (ZE7RE) 25mL T5-49703 URB kst =a
(MBTFA) 100mL XTsgTe RERE

e T5-49701
Heptafluoro-buyryl imidazolelriel)  LETREE 58 i1 HRE. Ak
Trifluoroacetamide imidazole(TFAI) SEORRY W0HmlEE,  To-4888 HEE  MEDRERTE
Trifluaraacetic anhydride(TFAA) SELEH 100g XT567363 BB

0ImEE  Te65193
Pentafluoraprapionic anhydride LEREH 152 AT-65192  BZBHE
(PFA) 100g XT565191

0mEH,  Toe360
Heptafluorabutyric Anhydride (HFAA) LETEHA 15g XTS63163  EZBHE

100g XT5-63162
Pentafluoroprapanol (PFPA) LERE 0FImER, 165195 Sk ERTeomsie

131
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GC H AT

S 177
YA

BF3-Vethanol
Pentzfluorobenzyl Bramide (PFBE)|

Eaih i
Sl R 10
bt Ao %

N eDimettylformamide dimethyl acstl OMFDMA) N _EERME_RELE 2

Trimethylphenylammonium Hydroxide, 0.2M in

i
RERESENAEERE ol

= &

s TR TEE
s Bak, b el
e O
T EEERRUORL

methanol (MethElute reagent) 0.M P wom  BE
Sodim tetraethyborate mZEdES Ig w00 ZEH BER
b 363830050
ThermoFisher
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GC-MS & M #r

AL S

NS “esesre

40 =] g0 100 120 140
Maphth[2,3-bloxirene, decahydro-

Micrasoft Windows™ Yersion of the NIST Mass Spectral Search Program
for the MIST/ERPAMIH Mass Soectral Librare. Distributed by the Standard

MSHS

AREREWEEHTEMERR, thin, NIST, Wileys.
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FE I HT-NARA

PR B A2 LA T 5K

(a) AFEFAETHEZWR;

(b) S HILE o>1 BR LBEEIE 5

(o) AERFERENZERN;

(d) Hghr BNA THMA DML, BIHDERN.
DA ECH]: AR —EBKEEW, IA—EBATIm

mi=fi'Ai . om, =m, fi'Ai
ms fsAS fsAS
i fi':l A
¢,% =" x100 =—L:As yq00 =" LA 109
fsAS

ThermoFisher
S TI

141 CIEN FIC

N AR R

(a) WAMERIERERR, RIEFFMEFENFTFRINEEBSE RN

A K
(b) BNRBERDY, MELTHRRE, NEEGAMERXFNRES
Bro

(c) FH R ARE T R B BRI AR IO BB 2, -

A o
L X A
AS

c; % =
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BRI L= (73
REFRFeRE EREEAEHBER R 0 2 0 I 7 — B
B A e TH AR A A0
H— L% EREEAEHBER P A 215 B A th
BT A 40 4 i ER W 2
WK IE BT A i
S bR ik 82 1E A 30 28 £ ma) B2 HEED AR
RXF 8R4 B B 4 4y 1 R IE NBEFRIFHRENSE
T BT A B0 T AR A T 3 EEHMHBBERE
T HBT A AR
A EREEAEHBER T FE W R N — A~ 4L 4y
RXF 8R4 87 B 4 43 1 R IE HERAGERESETIEER
182 1E K 90 2% FX) e oL
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GC/GCMS AR AT A= 7k Hh) I FH Ak

rd
| [ppmmer]  [gaes] [
J J J J J
fe ke Aoy HW 2k |mmskm | | voCs]
RAEY) &%

\ = j]gif%
AL
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GCMS W FH Z 4

2l SV N =38 o S ES S o 1

s AIKEL B R

R BEEL ORI ORI
Sent TP 7

oA 255 RO s
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f5il—. GBT 19648-2006

o TRRANEESEH 500 AR 245 b AR A 2 b B B0 - UM 3 - o 1k

AR B 20g

[ mdomLZJf. iSg NaClii 5B |

|
E505min

122 HEIGHR

122 HEIGHR
ZEnvi-18 2;
S
| e, R4S A ImL |

| Envi-Carbf:(0.5g)/ Sep-Pak NH,F:(0.5g)1 1k |
\ Envi-Carbf:(0.5g)/ Sep-Pak NH,F:(0.5g)1% 1k | |

| LI+ HIE G+ 1)25mLilk e |
[ 2+ A G+ 2smLilk | |

St = e 3 ER
[, 2 SmLIE i A Btk \ AWK, Sk (342) e iml. |

ThermoFisher
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51— . QuEChERS Jyi%

« QuEChERS /& &/

o 20034F, HHSEELOY BRI FIRSS H0 [ M. Anastassiades 5T & 1 — i,
FAT(E AR AR BR H TAL B 5 vk S B i i = AR 2 2 5 BB o br, A%V AT

> QuEChERS:.
o RECHEMAKEBR TN, 20064 KB ZS B4 HIE T AR SANCO#:
{E$57 -

o A R DURABEE, AT RIRAIN T B IR-RE RN 0T £, TR
pH BUBAL S BRI s K IR D U & (Bildn, R ANER A
FEERIAREG) [NFEAR, YRR o iS5 Vi

o HEZUPPGRAIS 1% LRI AIERSE,  FINATCKTRIR B 5 oK IR R

B0, BEJE EERAPSAMITC KB B 0, i B EIEVR R HERE R, B AL

e
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QuEChERS /72
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5] —.. GBT 19426-2006

W R AR 49T MR 24 S AR SR A 2 i B B R E

WEEL R SRR 15g

| 30mL/K40°CH % 7% 15min |

[ miomLHEIBAS0mLA R |

\ FHA40mLCH,CLIRI2IK, WRYFHEEURE 41 1mL |

| Envi-Carbl: (0.5g) +%3ESep-PakNH, H: (0.5g) XKLL

~—| ZIE+H R (3+D) 2SmLuER % |—

S LN DS

W4, 2X SmLIE CREiE A 20K

BART Lﬂn+7k (342) EA 1mL

GC-MSHllE
(497
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GCMS W FH Z 4]

LB G PP RARERED T

« GC%M
FEFETHE: 80°C (Imin) , 20°C/min &
- Trace 1310+1SQ 180°C, 5°C/min %230°C, 20 °C/min &
NG 2R N —_—
L | SSLIEFELT, MSH 2 280°C (15min)

MBCE : s
Triplus RSH
riplus RSH H a3 2% SERELL. JELE280°C, it ] Lmin

R WARS (99.999%)
BIREER | TG-5 MS, B, 2 mL/min
BRSE | 30m, 0.25 mm, 0.25um

o MSH 28
BT IRIEE290°C;
A2k [E 280°C
SIMR A,

HE | ATRATE

ThermoFisher
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GCMS W FH Z 4

KB PP RAREED T

{7 B 5} (8] K iﬁﬁ%?r Gigd:p)
ERET
9.27 a-BHC 181,183,219%*
9.83 p-BHC 181*%183.219
9.99 y-BHC 181*%183.219
10.52 o0-BHC 181* 183,219
1571 p.p’-DDE 246* 248318
1691 p.p’-DDD 235%237.165
17.00 0,p’-DDT 235*237.165
17.73 p.p’-DDT 235.237* 165

ThermoFisher
152 SCIENTIFIC




GCMS W FH Z 4]

LB SRR EE ST

30 N . _

» 10ppb F AT fh 1

.

16-

12 "'

6 ’t

4 1L

Time (min)
ThermoFisher
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GCMS W FH Z 4

K2 FELRBRAR - UBR R AT RE B3 A1 81 Rl 25k B

BRI 1 A Ay — R S AL (045 0 FBIE R

SMATTIZ ORI, tIUSEPA 3640A, R C12 ‘ s
B REARHERAGPC e 7, T4 Rump ”‘““’53'”"’5 t
B ARZGTRE, WGB/T 19650-2006. Purge Gas \ -j
SN/T 0123-2010. o Dstacter
SN/T 2149-2008. SN/T 2915-2011. ‘ l C;) ,d)
gl \@-

— vy N PTVIn'echth
H i 5 FriE P IGPC kit N B GPC, BI7E ' 4‘
FERFEGSE, TR AN RFhERE, Wik, K
WHE—RINMER, BEHEEGC/MS #1745 B 1. B 1060 0
M 2GPC Wb E R 2, TEAEHR KRN . . i
e ey Thermo Fisher Online-GPC-GC/MS43#T £ 4t

REAS IR RGPC #eff: R — R .
5 G AL A B 5 o AR 2 R D 1 R

ThermoFisher
154 SCIENTIFIC




GCMS W FH Z 4]

HREE
MERRZBRY IR min, SEHBHRI 109 L,
A TOMLZBE. g Sfesh. g RATBRE, BEERE
min, Zatx, BImL _E5F7&, A QUECHERS #7142 (150mg
FoKEERH, H0mg PSA, 50mg C18) , &% 2min, B L&
Fi 3 GPC-GC/MS 2M4f7,
UEEFH
GPC %1+
GPC #£. Shodex EV-200 (16pm, 2.0mm x 150mm)
B BEE: Rok=3:7
iR 40C
FiE. 0.1ml/min
S 10l

155

K2 FELRBRAR (1B R AT RE BR 3 A1 81 Rl 2k B

GC/MS &4+

FigE: GuardGOLD (5m x 0.53mm, P/N. 26050-0553)

&M, TG-5MS (5m x 0.25mm x 0.25um)

43474 TG-5MSSil ( 30m x 0.25mm x 0.25um,

P/N. 26096-1420)

PTV #7420, 73z 1.5mL/min

PTV ## O FHEF K. 120C (8min) -145°C /s-320°C
(30min)

PTV iR Foriaets, J07edE 20 10min

#£BFER: 80°C (10min) -10°C /min-150°C  (Omin)

-5°C /min-310°C  (Omin)
FhRi%EE: 300C, BFREE. 300C
Elmode, TSIM 7754

ThermoFisher
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GCMS M. FH Z 4

- EX

POPs/ 2543 (Persistent Organic Pollutants) 465, XN REAEAHLIS YL
Yo, ER-RAEKIAREE, A EBE, RS, @ % R
B CRAN Ky A5 GRS KRBT NS eI 58 RAg PR s a3 1R
SRIBLN A BB NTE I

o Fh

RFA EPE KRR, . FAKIRA BE. KIR . BARAW . ANER.

ZEE, ZEMRTRIAFER, ZEMR IR, o NE RO B-SEIF

Oty y-NEIRCHE N7« HEEE . NIRBCR. NIRRT, LRI

HAEE. EHEEWR. SRR EEmRE. WRPCKRE . HIRPORREL
21F &Y.

ThermoFisher
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Rl 7 M 2 SRR L 2 GBS (R AT AL B VR iRE

Hdh
BC-# 0 A BR
[ FRER (soml: 1-HFk: ok |
| MR (I AR (R |
[ AR |
\
e
[ PBDEs# %}
NRBEEEHE
WIS (62, 15mmID
< | _SmPBDEEKEME
PBDEs{X B ]
30gBiobead £ -
2mmiD) [_pcoprsimnti |
PCBs{X B
ThermoFisher
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GCMS M. FH Z 4

L1 REMEFZREEE (PBBs) FIZ R Kt (PBDEs) KR 77: - S48
{033 5 v

> JiETEE
AARHERE T VZERA R P 1070 22 BRIBCHE AN 107 22 VR IBC AR Tk 2 B O £ 3 o 1 )
SETT . ABRUEIE VRGP 1070 2 SRR AN 10 22 JRIBCA it 25 BRI

ThermoFisher
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GCMS W FH Z 4

> A 2% %A

a) (0iEA:: TR-SMS AFEBMEF, 15mX0.25mm (i.d.) XO0.1pm, HAH2H.
b) (AREAIRE: 110°C(2 min) — 40° C/min200°C 340°C(2 min).

c) BEFECIEE: 280°C,

d) k- Fa i E: R A 300°C,

e) H/<: A/, 4i)F>99.999%, 1.2 ml/min.

f) AR 1.0l

o) MR A AR

h) B 5 : EL

i) L REE: 70eV.

DR AR (SCAN) Hik#Ff &7 BNt (SMD .
k) EFERE T (m/z) « BB T o0 BEALFIRA2. .

) AN AER : 3.0 min.

i) BERFASA]: 80 ms.

ThermoFisher
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FAl BEREFNSFE. TENEHEESFRAEMRR
e Aa P ATE : ﬁ?ﬁ%?/@u I 7 15 R
ER EfE (mg/kgd
1 —IRERE CiHBr 233.1 231.9 152.2 232.0 233.9 5
2 ZIRERE CiHaBr 312.0 3118 152.2 309.8 | 313.8 5
3 SIREEE Ci:HBr3 390. 9 389. 8 230.0 387.8 | 391.8 5
4 PR R CizHBr4 469. 8 309. 8 307.8 309.8 | 467.7 5
5 FIRERE Ci:HsBrs 548.7 387.7 386.7 545.6 | 549.6 5
6 FRIRERE Ci:HBrs 627.6 467. 6 465. 6 625.5 | 627.5 5
7 HIRERE Ci:HBr7 706. 5 545.6 543. 6 703.4 | 705.4 5
8 JVRERE Ci:HBrs 785.4 625.5 623.5 627.5 | 783.4 5
9 FLIRERE CiHBrs | 864.3 703. 4 701.4 705.4 | 863.4 5
10 +REEE CizBrio 943.2 783.3 382.6 785.3 | 943.1 5
ThermoFisher
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GCMS W FH Z 4

FA2 BERIFMNSFE. TENTHEESFRNERR
e | wewsn | AT | 4TR — AT amn el
EE E (mg/kg)
1 — IR FEE CiHBr0 249. 1 247.9 141.0 249. 9 251.9 5
2 TR R CreHBr20 | 328.0 327.8 168. 0 325.8 329.8 5
3 IR RS CiHiBr0 406.9 405. 8 246.0 403.8 407. 8 5
4 IO 8 — A% CiHBr0 | 485.8 325.8 323.8 483.7 485.7 5
5 IR HRE CieHBrs0 564.7 403.7 401.7 561. 6 564. 6 5
6 TR EREE Ci2HBrs0 643.6 483.6 481.6 483.6 643. 5 5
7 LR HERE CieHBr70 722.5 561.6 559. 6 563. 6 721. 4 5
8 SR —ZERE CiHBrs0 801.4 641.5 639. 5 643. 5 801.3 5
9 FLIR T ERE C1oHBr50 880.3 719.4 717.4 721.4 | 879.2 5
10 FIR T ERE Ci2Brio0 959. 2 799.3 797.3 799.3 959. 1 5
I nermorisner
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BtE
VAR I

ThermoFisher
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ISQiH 1%

— P IE RS T A G

B %R JE /iFore B F#HIon Gauge (Torr)
pressure (mTorr) * <7 e-5 Torr
< 80 mTorr
70L 10-50 2-4 e-5
250L 10-50 1.9 e-005(2h), 1.2e-005 (12h)
200L/200L 10-50 8e-6 to 1.0e-5

FER: HE= 1ml/min
o TETFNLE T3 %0 N 2 Eil 2)< 200 mTorr. 75 W3R A
IR K Bt 75 A AR 2

ThermoFisher
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WIER- 28 =1 % (PFTBA)

<3 NIST Ms Search 2.0 - [Name search]

TlHe search View Tools Options Window Help = x|
WmE= ?

PFTBA c\eaﬂ ﬂ [mainits =] [From mainLis

&

i

00

(o-Furfuryiohs nyldims thyloming
PG
PG
PG 12 219
FG-2a, a-methyl ester, friacetate

o
3150 g I.\ 00| s lre 314 3s4

I

PGE 30 80 130 180 230 280 330 380 430 480 530 580 430 480
POE1. methylester, methoxyoxime. bi || (mainib) Perfiuorotributyia rine

PE!. methylester, methoxyoxime. bi
Pos-2-methyxime, methyl ester, dic
POE-2, 0xime. ferakis(trimethyEill- de
Polu-his-metnn2

Palu-his-phe a2

PalL-his-voinn2
o-Gheobphensidide

POME

PGMEA

o-Guaiacol

FH3

erlLorotributylormine

5-7 NIST#: 233506 [D#: 25711 DB: mainib
7 TECS, HODOC, NIH, EINECS, IRDB
Jopan AIST/NIMC Dafabase- SPeCtrum MS-IW-3054

Ph 543 2]-Butanamine, 11223344 A-nonafluore-N,N-bis(nonafiuorobuty)-
43

Phi778
Phocsfoperane
1

cefur
Phoenthine [Horm]

4FC 47

5 Fluorinert FC 43

& Fivorocarbon FC 43

7 Hepfacosafluorotributylomine
e gn

) 4 &
Lib. Search | Other Search Names | Compare ‘ Librarian WSuS

For Help, press F1

165
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ISQ i =

B8 untitled - Thermo Xcalibur Instrument Setup
Fle I15Q Help

D|=(d & xl2|

Method Selup
Methed type: Acquisttion - Use

*\Sui MS transfer line temp.: 250 3 =
lon source temp.: 250 El: e
[~ Acquisition threshold: El

Scans

acquisition metheds to acquire data.

lonization mode: |EI - Run completion

13 i ~ :
Cl gas type: ’—_| * GC run time Prebe run time
r : :
Cl gas flow: ,—:| e Stop after: El min

» | |Groups

Time | Mass List or Dwell or Sc

TriPlus
Autozampler

(min) | Range (amu} Times (ssc)

an Time | Total Scan

Tune File Name (min} | Time (sec)

AutoTune_El

166
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Air and Water Check

BH Real-Time Scan [=1ES

£3Cal. Gas » | FlamentOn  § Filament OFF | (i) Save to File

=
=g
- 241

Peak intensity: 1.16E+07

2 [ Air and Water Spectrum ]

182

ThermoFisher
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Air/water

Scar 174 TIC: 17048 jakel-E)

1 18

H

40

o 18 a0 2 3 FH 40 45 B 55 B0 ES FLUNRY - B : | N R
2SR (it )

ThermoFisher
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Air/water

Ecart 670 TIC: 1.0es8 ASaT
100 Fa: ]
50
v
40
0 14 18 Jﬂl
(RARANIRIR RN NN R NN N R AR R R N RN RN RN AN NN RN NN R RE R
10 15 i) = 1] » 4 45 =0 g5 BO =] i1} Fia] [:ln] " a0
> = iz [AZ E=RN N
=R KEE (D= IR)
ThermoFisher
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Air/water
Scan 283 TIC: 1.0e+3 2.5e+8
100+ 279 320
504
401
141
G0
D’|IIII|IIII|IIII|IIII|IIII|I\II|III\|IIII|\III|III\|IIII|\III|II\I|IIII\\III|IHI|
10 15 20 a5 a0 a5 40 45 B0 53 E0 ES 70 75 =] a5 =01]
P = S [AZ B N
AR KEE (O EIMR)
ThermoFisher
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ISQ 1 - %

A Untitled - Thermo Xcalibur Instrument Setup

File ISQ Help
Ded & x|

Method Setup

MS transfer line temp.: 250 =5°C lonization mode:
lon source temp.: 250 =5°C Cl gas type

™ Acquisition threshold: 3 Cl gas flow:

Scans

Method type: Acquisttion - Use acquisition methods to acquire data

BN

Run completion

’—_| ¢ GC run time " Probe run time

3 mbimin

" Stop after: 3 min
» |Groups

Time | Mass List or Dwell or Scan Tore Fie M
({min) | Range (amu) Times (sec) e ame

TriPlus
Avtasampler

Time | Total Scan
(min) | Time (zec)

171
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B Real-Time Scan

lament On ¢ Filament Off Save to File

CI

ECE <= (

549 598

172
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B Real
£22Cal. Gas -

G- FlamentOn  § Filament Off Save to File

=
=g

G ]
eak intensity: 3.53E-07 [ ]

1311

100.1 2642

0
—

Ll

49 99 1

1 1 L

g
"
&
.
g
3
&
N
m

ThermoFisher
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General L Resolution | Tergets | D
enerel || lonSowce | Lenses | Resalion | Tergets | De  goer | jnSorce | Longes | Pesofin | Tagels | Deledo | Diagnastics

lonization made & ion polarity: El+ -
W Ture lses

T
gas type: N
Ogasfows [0 mLimin Desice Mass St Skop | Step mh Lvle;sure Thisshod It detecter it ’3_ «10°

[Buwton =] [0 e a2 | -
Do x| [0 o B2 0w B
Custam = | |15 Wolts 0s 2 o 1k
Custom  =| |75 Volis 000 1
ES 0o 2 8 B

/" Emission cunent

Electran energy:
Electron lens positive voltage.

Electron lens negative voltage:

¥ Setion source temperature:

ThermoFisher
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Edit Tune Type

Name: [EI Full Tune | OK I

Description: Complete El tuning. Tunes and sets detector gain to 311075, Starts with last saved Cancel
tune.
Type: " Tune and diagnostics ‘" Diagnostics only

General lon Source Lenses Resolution Targets Detector Diagnostics Report

I Communication Check
|~ Detector Check

I Filament Check

— ide Frequency Check
¥ Leak Checl

I~ Lens Check

[~ Power Supply Check
[~ 01 Frequency Check
[~ RF/DC System Check
[ Temperature Check

[T Wacuum System Check

ThermoFisher
175 SCIENTIFIC

Diagnostics

Filament Check Pass

Lens Check Pass

Leak Check Pass

Power Supply Check Fass

RFDC Check Fall- Rod Polarity: Rod A ls not greater thanrod B

Temperature Check Pass

Dretector Check Fall - Multiplier noise too high.

Wacuum Check Pass

Communication Check Fall-

lon Guide Frequency Check  Pass

Q1 Frequency Check Pazs

ThermoFisher
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File Iﬁ Help
Ol Show Group Settings
— Aukatune. .. M
i I o e
I iew Tune Repart Daily Tune Check [built-in]
IETCET || E1 Default Tune (builtin]
El Full Tune [built-in]
Cl- Tune [I:uuil_t-ir_'|]
\EI+ Tune [built-in] Copy...
Tures resolution, mass, lenses,
detector zensitivity, Does not tune
detector gain.
Cloze
ThermoFisher
177 SCIENTIFIC

e Daily Tune Check (built-in): %1% H T & Bl —XiRERI S ECRES . ERT
FHRBPRME S, ZREREE R R, WERISOPRYF, &nT LUEAH 1%
YA LIS A8 7538 5 Baa S B S S S EC R R

¢ Daily Tune (built-in): i {81 H T X RGHEAT IR EE, &0 AR IS HSOP
AU B SR i Daily Tune, W R ML RIS ASE BN RS B, WL H T
FENT I EI Default TuneE{Full Tune.

 EI Default Tune (built-in): %1 T 00— MO SO, oz
HIRTHE AN BRI 1, T HAE RS R R N T S H T . 45
FURBHT VAR S, BRAINEAT T R T L A Z A A . %
A P AR R R R S R

+ EIFull Tune (built-in): iZ 71 T % K G754 EHTA R
A, ZREFER RIS, EERIRAR LTS5 BTE s S5 s I S5
BATEFAL . “Daily TuneEDaily Tune Check Vi 145 RAHAL, AL 1%
WAL, B PR ST T e, N EEHTEIFull Tune. HFi%
;ﬁﬂi“éﬁﬂﬁiﬁ&, FrUABRIERS ISOPE B3R, B, AHEFAN HHZ ST &
A

ThermoFisher
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VEVEHR S 2@ vk 2

1SQ Tune Results

Lab: Therma Fisher Scientfic Instrument Name: 1SQ 110506
Tune Completed - S

atSep 17 14:27:41 2011 InstrumentiD: 1103110
Tune File: Default_EI_2011-09-17-14-27-41 isqhmne User Default
Starting Tune File: (Factory Tune)

miz 69.07 miz 219.00 miz 501.93 Ellon SourcaTypa El
Int 59.019.032 Int 21.644.962 Int 517,669 Folarty Fositve
Farmoss P oes FuvHmMo.57 Elactron Lens Volage 18 W
Electron Energy 70 ev
Emission Curent 50 pa

lon Guide Frequency 18939
@1 Frequency

Multiplier Volage

Detector Gain 30x10~6

MS Transfer Line 2500*'C

Filament Selecton TSE MR B e
lon Source Temperatre 250.0 "C

Foreline Pressus 66 mTom

lon Gauge Pressure 89 =x10*-8Torr

e

R BRI

Full Scan Spectrum Mot Acquired

Mass Theon, Abundsnee Relative Abundance Isotope Mass Theoreseal  Isotope Abundance Isotope Rase
Isotope Mass
s9.00 32.691.224 70.01 70.00 487.870 1.9
218.98 1,781,675 219.86 219.99 697.600 507
501.96 260,009 503.05 502.97 29,243 125
Air/ Water Check H2O (%18/69) 17.08 Leak Check: 2.08% of reference
Mz (%2869 2060 <6%
02 (%32/:89) 12.58
1E 4 5 5 CO2 (%a33/69) 274
NZ /H20 28/18) 1.74

ThermoFisher
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Library Browser

o R IKEH R FIEE
o X RURHIEIEATIE FE A R LT
« HEGE

ThermoFisher
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Librarian — 8 —H " B 2B E

Demo_040#1424 RT: 11.08 AV: 1 HL: 1.04E6 &
T. +cFullms [ 50.00-450.00]
§22

100

Wi

Plat

Sublract Spectra ¥
il

o 0 Hirtb & Y1) 5 i B 5 2l Library Browser

ThermoFisher
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183

=[81x|

|Ege search view Tods window bk 18] x]
[tmesuEmE=" -2
@|3s|5 |21 [1- 060315013197 R 1455 Av: 1| )] BB @A
# |se. | Nome | i 203 ‘Noms: 040315-01 #3197 RT:14.55 AV: 1 56:38 1446 4]
L 04031.. N/A NIST#: N/A ID#:2 DB: History
50 None
I ttames /ST o mmet.To € Ful

0lorgest peoks:

[roinib: 127198 fotalspectia

You can efther OVERWRITE or PREPEND the Spec
st Gantents,

2

vens =

[sivs) 900 800 700 £00 500 400
# | lb. | Mafch | RMafch | Prob. | Name | [Fn-Fropanamine, 3-[4-Chorop
M 839 846 551 n-fro SRR

M 001 2Met. Chiorgheriraring
2 M 000 Quinoz 22-Pyridinepropanarmine., ¢{4-c horophe nyl-N N-dlim
3 M 000 Bermo. 3 Pyicing, 2-[o-chloro-e-[2-(imethykominojethylbern
4 M 000 Diboro. 4Alergican
5 M 000 4Am lergison
18 M 000 Inden & Chiorophenylpyridamine
S Nio! R 7Chioreprophenpyridaming

M o 5
i &Chborohenarmine
o 000; M .Chiorprophenpyricarmine
5 M 000 Pyradn e Py sdaies
20 M 000 9cya. f v *= T Haynon
21 M 000 Aceta 50 6 20 380 | 1oimer

534 000 %iCya | J tmcinib) n-Fropanamine . 3-{4-chioroph (4] |
I\ t13mes A Siewes 7 RCiE =103, e st

Lb Search | __ OtherSearch | Names | Compare | Lbrrien |

#istart| & (O] B > X Rosdmap -Ho... | 2 WindonsE... | [#]2 Miaosefto.. o

ol Browse: .| [3] Micosoft Pon..._|[ ] wrs 115 sear—

T
W AT earem

ThermoFisher
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43 WIST M5 Search 2.0 - [Librarian]

|Fise seorch view 1ods wndow e

eI

|t=espEmE= -~ 2|

= |@| o X% (5 x|

Sre. | Nome o 3

50
(Text File] 0603

I\ Hames A S 7 SpecList [\ PlovText /TFRT

Lb Search | Other Search C N lbraran__J)

ThermoFisher
SCIENTIFIC
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185

”Z Ele Search View Tools Mindow tielp

IS

[teesnEmEn -2 |
= o] O] x[%[8] =
Sc. | Nome Name
A 06031
‘ o stsiue] ‘ S+
e s D) 3 7
= 3
2
n
I3
Comments  [T+cRulms] }’ 0 o0
wol Weight [0 D Number 4 7
cashumber 0 peaks 115
Loy Test e
Addto Libay| Replace | Addto st
. 03
s &
3
0 10 %0 %0 30 40
Aitach Struct | Ciiboard Stic
P
et Help
ame s AT SFEES Shes Tt LWM; T4
Ub Search | OtherSeamh | Names [ Compar Uboion [
For Help, press F1

[
istart| @ (0] B > X Roadmap -Ho... | ()2 Windows ... «| ]2 MiaosoftO. .| (i QualBronser -.. | (3] Merosoft Pow... | msT 1S sear.

[
- H« ®) AT o2

ThermoFisher
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i s -

|Dsie seorch v 10 window o

=181 x|

EEXEIT I EEERR

Z (o @] O] X[ |8 o |EEEE i
Sic. | Name Name
A 0603l
From stuctue]
| — :
Other Names (Synonyms) 22 2 k3
5 7
& 2
& = 3
i il 1 20 270 250
Comments x| b b
Mol. Weight Stucture for CAS =58333is i the Main Lbrary. Use tis
snucture o afach another one 7
cASNumber 8/
o =0
© @
2  ——
50 00 150 20 20 3
Attach Stuet | ghisard S
e [l
Eat Hep
Hames /S Shes it me/. Pt
Lb Seath | Other Seach | Names | Compare Librarian |
For Help, press F1

[
Bistart] & (O] # » X Rosdmep -Ho... | (52 WindowsE... +| [#] 2 Mirosoft0...-| ] Qual Browser -... | (3] Microsoft Pow... || & pasT M5 Sear...

(|
<M AP 7ospm

ThermoFisher
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Librarian — Zm %8 51 0% B — #5525 4

Attach Structure to User Spectrum

Get Struch

- ol
<temp Ib;
<user e

e 0H " tpen Library

%
b

ure From:

Accept

>
>

Cancel

Help

il

Hext

!
W

BE NI ATID. 5 CHLORD-
HISTAMINE DIHYDROCHLORIDE
PHENOL, 24-DICHLORD- X
TRIDECANE zen ﬂ-
SUNDECANDNE ;
CLOROPHENE Lookin [ (3 Msseach = & e
PIPERAZINE
THHEDN\NE R o |1 Mainlib
3 Mistdema
100 Shuctures ut of blocks #1 - K100 | pra Tos2
(3 Repits
[s] clipboard mol
— | #nistmz.mal
File name: |
Files of type: [ Mol File [ 1M0L) =l

I Open 23 ead-anly

187

Attach Stuc

lipboard Struct

ThermoFisher
SCIENTIFIC

Librarian — %% 51 i &

ectrum Information

Li

CaS5 Number 0 Peaks 178

| Hame Demo_04041429 AT: 11.09 &V 1ML 1 Pesk information
| 5 | Fomils
ed i N GRS mz Abund. =~
50 5
Dther Names [Syronpms) 51 63
5 52 7
b 53 3
¥ 5 5
55 20
=l 56 7
57 2
Comments T: + ¢ Fullms | 50.00-450.00] gg g
Mol Weight  [303 ID Number & 65 42 ﬁ
4 »

ibram Text File Accept

Addlulerary| Feplace ‘ Add to List

82 WO
10 Wb
182 H i
[ H D—<§:
03 )
labb e ] \
50 130 210 280 30 450

Attach Struct | Clipboard Stue]

Structure

‘Elwphuavd #3

Esit Help

188

ThermoFisher
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Spectrum Information

Name 3875 RT: 16

6 AV: 15B: 3¢

Formula
[ From stmmurel

Other Names {Synonym:

e IT +c Fullms [ 50

Mal. Weight 0 ID Number 4
CAS Number 58333 Pesks 88

|

r Peak information —————

| —

= &
g
S
2

R @ R 01— G R

Library Text File Accept
‘Add to Libran) o Lit |
100- 2 N
I)\-
i ©8e
D- - . S
50 100 150 200 250 300 —_—
Ml ety Clipbosrd Slicl|

Structure MAINLIB via CAS number

Ext Help

189

ﬂ

r— List of libraries

el =]

nistdemo

demo

r Library Statistics

1=3 ID

3 Spectra

ThermoFisher
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&
=
yls

(LA2

~“~ss
S
7

s
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iy
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[ GCQ Test Mix FSPICI.meth - Thermo Xcalibur Instrument Setup:

Fle 15Q Help
DSE & x|2
Method Setup
Method type: Acquisition - Use acquisition methods to acquire data.
<] %
T MS transfer line temp. 250 —=°C| lonization mode: [CI  w Run completion

iy
Ion source temp 20 =]°C| Closstype:  [Wethane (ForA) =~ CE A
’_‘ﬂ I Acquisition threshold: [1000 =] Cl gas flow 150~ mUmin

" Stop after —] min

Scans » | Groups

" Probe run time

TRACE GC Ulra Time

Mass List or Dwell or Scan
{min) (s

Range {amu) Times (sec)

Scan Name Tune File Name lon Polarity

Scanning for reagent gas

191

Time
{min)

Total Scan | Cl Gas Flaw
Time (se0) | (ml/min)

150

ThermoFisher
SCIENTIFIC

R -UR - T

Real-Time Scan
&3Cal Gas - | G FilamentOn  § Filament OFf Save to File

=]
=

- 4
Peak intensity: 2 63E+07

232

T 13 15 17 15 21 23 25 27 29 A 333 3B/ 337 1 4

£ 45 47 4 5

192

ThermoFisher
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B e

st Mix FSPICI.meth - Thermo Xcalibur Instrument Setup

BEE
Fle 150 Help
n2El 8 X2
Method Setup
Method type: Acquisition - Use acquisition methods to acquire data.
|
Gn MS transfer line temp. 250 = lonization mode: [CI Run completion
i -
lon source temp. 20 ={c| Cloastpe Methane {Port 2) = EE e e
o :
’_‘ﬂ I~ Acquisition threshold =] Cl gas flow: 150 —=) mLimin e = min
A Scans » Groups
TRACE BC Uk Time Mass List or Dwellor Sean Time | Tetal Scan | ClGas Flow
° frin) | Scan Name Range (amu) Times fsec) | /e FeName | fon Polarty fmin) | Time (sec) | (mL/min)
e AutoTune_PCI
Scanning for cal gas, PFTBA
ThermoFisher

SCIENTIFIC

"

Real-Time Scan

£2cCal. Gas v | % FilamentOn  § Filament OFF Save to File

Off
EL sity: 4. 23E+04
ClI

=1

=l

=24

24

i

.|||.

259

|

159

209 09 358 408 458

508

553

609 659

194
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PCI AU AUk

B Real-Time Scan
£3Cal. Gas - | JG: FiamentOn  § Filament Off @ Save to File

=]
(=

Peak intensity: 1.9E+06

2191

C,.l;l.l |

a1bs

25 95 143 199 243 289 49

399 adg

459 543

593 643 689

195

ThermoFisher
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Tunetypes: " El # Cl (" Both

PCI- Tuning

FX

I~ CI- Tune (builtin) Standard posifive | Display report
ol Cl+ Tune (built-in) Cl tuning. when complete

[~ Cl+ AuteTune

Now running [V Showr spectra

@ strt

Action:

196

Tunetypes: (" El @ €I Both
(i Standard positive I™ Display report
4 Cl tuning when complete
-
New running: | Cl+ Tune - Lens Tune ¥ Show spectra
Action Tuning ‘Lens 1 Voltage' at mass 219,
=
E
| Peakintensity: 9.39E+05
2
2
E
&
=
217 275 218 2185 218 2195 220 205 21

ThermoFisher
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Tune Report — Positive CI

%150 Tune Results Viewer - AutoTune_PCl_2010-08-25-16-23-57
(25 Open Tune Results | (o Print Report

# Report Optons
1 of 3k M [~ wo% =
15Q Tune Results Instrument Name. 1S0 S
Tune Completed - Wed Aup 26 16:23:572010 Instrument ©: 100952000
TuneFile AutoTune_PCI_2010-08.25-16.23.57iscune User Defauit

Starting TuneFie (Last Saved Tune)

Ellen Saurce Type

miz 21893 miz 851,87 CiFiow

Int 2,014,834 int 218,065 ClGas Type

FWHM 054 FWHI0.40 Eaas
Eieciron Lens Volage
Erectron Enegy
Emission Curent

lon Guide Freuency
Q1 Frequancy
Multiplier Votage
Detector Gan

MS Transtes Lne
Filament Selecion 2

Fareiine Pressure som!
lonGauge Pressure  5.0%

lon Source Tampersire 200.0°C

Tar
10%-6Torr

Full Sean Speetrum Nt Atres

Mass  Theoy  Abundence RelativeAbundance  Isolopehass Theorebcal  Isotope Abundance
isoiope Mass

21984 21989 47243
4508 41498 09.292
85304 66295 1257

Lesk eheck not parbemad

41 AR 30
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Isolape Rafo
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NCI i 1%

GCQ Test Mix FSNICI. meth - Thermo Xcalibur Instrument Setup

File ISQ Help
DSd & x[?
Method Setup
Methodtype:  [Acquistion = | Use acquisition methods to acquire data
R MS transfer line temp.: 250 =H°C lonization mode: [CI  + Run completion
lon source temp. P00 =€ Closstyps  [Methans ot A) <] # GCruntime " Probe run time
I™ Acquisition threshold = Cl gas flow: 100 = mmin " Stop after: =] min
Scans » Groups
TRACE GC Ua T | Gontme | Ssister DS | e e | fon oty mEE e

b 5w [rusen R [

*

{mL_/mir)
1.00
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PFTBA Spectrum Negative CI

ER Real-Time Scan

£3Cal, Gas ~ | % FlamentOn  § Filament OFf Save to File

=g
- 4515
Peak intensity: 5.03E+06

=] 633.0

- . L. o1 | |

% 106 15 206 256 308 36 406 456 506 556 608 696

ThermoFisher
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NCI - Tuning

™ CI- Tune (built-in) Standard negative ¥ Display report
™ Cl+ Tune (buili-in) Cl tuning when complete
I~ Cl+ AutoTune Tune types Ll = & cl " Both
GCiwe | = Stndard regative ¥ Display report
- Cl tuning. when complete
-
v
Now running: ¥ Show specira
Action:
@ st Now running:  |Cl- Tune - Resolution Tune W Show spectra
Action Tuning mass 452 amu at 100 amu/sec.
[ © s
_
s
- Peak intensity: 4. 16E+05
_
s
_
z
-
e
_
=
-
449 4502 4514 4526 4538 455
ThermoFisher
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Tuning Report Negative CI

[ 15Q Tune Results Viewer - AutoTune_NCI_2010-08-26-10-27-12.

(25 Open Tune Resuits | (§ Print Report

B Report options

201

#r 4| T

1SQ Tune Results

TuneCompleted - Thu Aug 26 10:27:122010
TuneFile: AutoTune_NCI_2010-08-26-10-27-12iscfune
Starting Tune Filer AutoTune_NCI_2010-08-25-17-67-80isqune

Instrument Mame: ISQ Spare Source.

Instrument D: 100982000
User. Default

EllonSourceType Gl
miz262.9% miz 45193 miz 632 80 Sl L0l ima
Int 546,885 Int 17,683,234 Int 8,745,734 ClGasType Methane
FWHM 055 FWH 085 FWHI 0.54
Polarty Negative
ElecironLens Volage 15V
Electron Energy ey
Emission Gurent 50 A
lon Guide Freaency 16065
@1 Frequsncy 10934
Multipliervotage 6713V
Detector Gain 30x10%8
MSTransfer Line 2500°C
FilamentSelecion 2
lon Source Tempershue 2000 °C
Fopr e e el P Earn Elndony
lonGaugePresse 35 %105 Torr
Full Scan Spectrum Not Accired
Mass  Theoy  Abundance RelativeAbundance  Isotope Mass Theorical  IsotopeAbundance  Isotope Rafo
Isotope Mass
26297 26299 256,686 254 28409 283.99 18,692 7.8
5200 19T 10122920 10000 45306 45297 670,851 8.0
s:201  e:s 4288303 4234 63403 63396 614,080 1233
AiriWater check is not perfomed in Of mode Leak check not perforned

gnature: —

ThermoFisher
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Trace GC4E
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GC 21l T AR

BEAE T o Bl A 22 2
PR

B e g A
A B

BERE D 4

HEAE 1 ) i R 7 2R
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BEAE 1 € T A 22 2

amp

1. Septum Cap
2. Septum

3. Graphite Liner Seal
4. Glass Liner

5. Fixing Mut

5. M4 Retaining Mut

Figure 6-1. Split/Splitless
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njector

1) KHAIMS

2) AR I HAEE A0S HA

3) MAAER, FUPAEL

4y W EAF K E (64mm
for AN A&, 40mm for
TUATED)

5) AR DL T
I EHARTT 4

e VEE: ANEFMHER, &
B R
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o JHBRBEIEAF IR D B A
o {EValves B [ 4 43t IR A7

o WESLERE . tR RGN IR,
ESIRZA S FREEIL 1 kPa/ min

o EMHARGIARNIE, HIFEAI.

o WER BB E

=1 S| -
o JEEAL TR = R200 kPa JEFEE - ® -0
o {EValves 5 [ HEFE L 113 S off. 111
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BB B 2R

1. Spring 6. Graphite Liner Seal
2. Septum 1. Glass Liner

3. Septum Holder . Carrier Gas Inlet

4. Septum Support B. Septum Purge Line
5. Liner Cap C. Spiit Ling

Figure 6-2. Seplum Purge System
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FESA R IR R R
Kg, RMEA.
FHREIE

4 EE,

FEFE IR 55 A,
B HOHT B A

b bE, [EIEkEEE
fr . ANEREK.
TSI, EEE
T 21002 AT IR -
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1. Spring 6. Graphite Liner Seal
2 Septum 1. Glass Liner

3. Septum Holder A Carrier Gas Inlet

4. Septum Support B. Septum Purge Line
5. Liner Cap C. Split Line

Figure 6-2. Seplum Purge System
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209

AN PUHERE R 4ES

1. Septum Cap 0. Securing Bracket
2. Spring 11. Metal Ring

3. Sepwsm Holder 12 Fixing Mut

4. Septuam 13. Silver Seal

5. Seplum Support 14. Terminal Fitting

6. Liner Cap. 15. Fixing Mut

7. Limer 16. Graphite Column Fermule
®. Graphite Liner Seal 17. M4 Retaining Nut

9. Injector Body

Figure 6-3. SpitSplitless Injector Components.
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lon Guide-Quadrupole Quad ':ntrgnce
c Stabilizer + Lens and Screws
Source Interface \
Board \ Quadrupole Rod
| \ Endcap (Plastic)
\ lon Guide

\ L and Screws
\

\, Quadrupole Rod
N Endcap (Metal}

\\ and Screws
lon Guide \
Wire Set ———= \
S
Quadrupole

—
“—__Analyzer

/ i Tray
lon Source -
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ExtractaBright™ Ion Source Cartridge

Not in sample path.
) o Does not require frequent cleaning

@ @ !n the sample path.
) Scrub with Aluminum oxide,
o rinse and sonicate

Not in sample path.
Replace.if contaminated.
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