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High Resolution mode
FeATEERE 20m

2 f#se 25,000

T—AEERE 200HZ(F #2002 ML)
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Ultra High Resolution mode
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Formula
CF3
C2F4
C2F4N
C2F5
C3F5
C4F9
C5F10N
C8F16N
C9F20N

Formula
C4F9
C5F10N
C8F16N
C9F20N

PFTBA calibration data @ Ultra High Resolution

218.985629;
263.987106:
413.977525:
501.971138;

Neutral Mass _ Resolution
68.9952096: :
99.9936128:
113.996687:
118.992016;
130.992016:
218.985629:
263.987106+
413.977525:

501.971138:

Neutral Mass _Resolution

Pegasus® GC-HRT

PFTBA calibration data @ High Resolution mode

Mass
Accuracy,

PRM......

Mass Error,

i mDa

0.021
-0.105
-0.035

-0.05

0.018

0.084

0.063
-0.052
-0.093

68.994661
99.9930642
113.996138
118.991467
130.991467

218.98508
263.986557
413.976977
501.970589

Expected M/Z  Observed M/Z

68.9946815
99.9929595
113.996103
118.991417
130.991485
218.985164

263.98662
413.976925
501.970496

25,000 HWHM Resolving power

Mass
Accuracy,

Mass Error,
mDa
0
-0.049
0
0

218.98508
263.986557
413.976977
501.970589

Expected M/Z  Observed M/Z

218.98508
263.986508
413.976977
501.970589

50,000 HWHM Resolving power

40000
35000
30000
25000
20000
15000
10000

5000

200

400

200

mode

20000
70000
0000
50000
40000
30
000
10000

200

400

600
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=

Intensity (counts)

1.4e5 4
1.2e5 A
1.0e5 4
8.0e4
6.0e4 o
4.0e4 -
2.0e4 o

0.0e0

<41.,03878

BEREEICLHERR

Peak True - sample”nootkatone 500ppb”, Peak 16, at 204.156 s

91.05429
105.06986

<79.05432

<55.05434
<65.03860
<69.06991

¢51.02310

<115.05426

<119.08554

<133.10126

. 143.08585

<146.10906

<151.13255

<157.10125

<203.14323

<172.12478
<176.11956
|—< 185.13260
<190 13534
»200.15609

<218.16665

M/Z

T
75 100

%]
<

B—TINRA(DFAFE—Y)

12

=

150

-
J
(&
[
o4
(=]

225

EMUEEB I

Nootkatone

Formula : C15H220

Intensity (counts)

3.5e4 A
3.0e4 A
2.5e4 A
2.0ed4 -
1.5e4 +
1.0e4 +
5.0e3 A
0.0e0

Peak True - sample"nootkatone-500ppb :3*", nootkaton, at 238.985 s

218.16661

M/Z

T
100

500 ppbiRE

T T T T T
200 300 400 500

Peak True - sample"nootkatone-50ppb :6*", nootkaton, at 238.985 s

Intensity {counts)

120
100
80
60
40
20

218.16655

M/Z

T
100

Intensity (counts)

Peak True - sample”nootkatone-2.5pph:8*", nootkaton, at 238.985 s

218.16642

T
100

2.5 ppbiEE

T T T T T T T
200 300 400 500

50 pobi A

T T T T T T T T
200 300 400 500

Peak True - sample”nootkatone-5ppb :6*", nootkaton, at 238.985 s

50
40

30

Intensity (counts)

20

10

218.16650

M/7

T
100

Peak True - sample"nootkatone-1.25ppb*”, nootkaton, at 238.067 s

Intensity (counts)

SO NN W W R

218.16663

T T T T T T
300 400 500

5 ppbiRE

T
200

STHDEEICBVWCIEELRES
DA ELNFE L,
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BErEEMET 1.25~500 ppb

fmT T BN
Mass Calculated Neutral Calculated lon { Mass Accuracy : Mass Delta
Name Similarity Difference Formula Mass m/z Charge RDBE! [ppm] ! [u]
945 982 C15H220 218.167065 218.166517 1 5 : 0.41368 : 0.00009
500 ppb 955 994 C15H220 218.167065 218.166517 1 5 i 0.13866 i 0.00003
933 967 C15H220 218.167065 218.166517 1 5 ! 0.74829 ! 0.00016
972 988 C15H220 218.167065 218.166517 1 5 : 0.29451 : 0.00006
50 ppb 962 988 C15H220 218.167065 218.166517 1 5 i -0.27387 i -0.00006
962 993 C15H220 218.167065 218.166517 1 5 1 0.157 ! 0.00003
877 993 C15H220 218.167065 218.166517 1 5 : 0.156 : 0.00003
5 ppb 615 996 C15H220 218.167065 218.166517 1 5 : -0.08594 : -0.00002
674 993 C15H220 218.167065 218.166517 1 5 E 0.157 E 0.00003
718 993 C15H220 218.167065 218.166517 1 5 : 0.0149 : 0
25ppb 832 980 C15H220 218.167065 218.166517 1 5 : -0.45721 : -0.0001
718 993 C15H220 218.167065 218.166517 1 5 i 0.0148 E 0
o 718 977 C15H220 218.167065 218.166517 1 5 i 0.53286 i 0.00012
ppb 717 960 C15H220 218.167065 218.166517 1 5 : 0.9133 : 0.0002
710 939 C15H220 218.167065 218.166517 1 5 \\5__ _1._3_9___ J 0.0003
ave. mE 500 ppb 50 ppb 5 ppb 2.5 ppb 1.25 ppb
EERBE ppm 0.43 0.24 0.13 0.31 0.95




Area (Abundarice)

68.99467
B

£57.06986

% .
————————130.99145

Caliper - sample "4MIx-std”, 1844.81 s to 184481 5

£218.98510

4191.14312

EREEICLIERRE

TR T 1 RN T

4646.45092

——1647.45102
-648.450901

%441.29169

0" o

Irgafos168
mula : C42H6303P

Mass Delta

-0.00019
-0.0003
-0.00062
0.000727

Mass Delta

-0.00031
0.000721
0.001032

L 1 l | \[ 1 : 1 . II 1 Flor
Mz 100 200 300 400 SO0 &0 700
Mass Expected  Expected lon Observed lon Mass Accuracy
Formula Difference  Neutral Mass m/z m/z (ppm)
[ 17T CpHeI08P T 17T 999 ededbls 6464500 6464500 17 00094 6O7/E 06 ]
C32H62N409 962 646.4517 646.4511 646.4509 -0.2955
C38H66NO3P2 939 646.4518 646.4512 646.4509 -0.4713
C34H69N203P3 877 646.4521 646.4516 646.4509 -0.952
C32H67N502P3 855 646.4508 646.4502 646.4509 1.125
Mass Expected  Expected lon Observed lon Mass Accuracy
SR L S Formula_ _ ____= Difference __NeutralMass ____m/z_______m/z ____ _RDBE _____ (ppm) ____
_______ C28H4202P _ _____1000__ ___441.2922 _ _441.2917__ _ 4412917 ___. 8> _____-00001 _____-4E08_ __
C18H41N408 961 441.2924 441.2919 441.2917 -0.4467
C24H45N02P2 938 441.2926 441.292 441.2917 -0.7042
C18H46N50P3 856 441.2915 441.291 441.2917 1.6342
C22H43N40P2 794 441.2912 441.2907 441.2917 2.3384
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Meeting the Challenges of EPA 1613b Using Gas
Chromatography with High Resolution Time-of-Flight
Mass Spectrometry
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Figure 2. Mass Spectrum from the onalysis of TCDF (m/z = 303.9014 and
305.8987) in high resolution mode. Shows the M and M+2 isctopes and has  Figure 3. Molecular ion region for OCDD (Top) and OCDF (Boftom) showing

colculated resolutions of 10784 and 10576 (10% valley). good correlation between calculated and observed relotive isofopic

DL:'Q T cl, CQ@I Gf@\f‘.‘ln

PCDF PCDD
C2Hg imen)OClimen) Cy2Hg {min)P2C imen)

S {200 - 2000)

2378-TCDF

C54 {40 - 400}

ST EE -5
T

T T
Ell 0a 150 20 =0

ConCEnEratn
= +OLOE IS - 000108472
= (9%

2378-TCDD

'C31 o5 -5
T

T T T T

50 it 150 200 =0
Concentration

= + 001007 - DLOOTHSAE

r= LR

Figure 6. Calibration curves (C51-C55) for 2,3,7,8-TCDF (Top) ond 2,3,7,8-TCDD
(Bottom).




461.73175

¢« 455.74055
£ 463.72892

£ 458.74068
£460.73797

%445.73677

439.74564
447.73379

£ 444.74299
445.73677

[F LA TF AL

MASS
455.74046
456.74398
457.73752
458.74065
459.73461
460.73788
461.73170
462.73504
463.72883
464.73210
465.72614

MASS

439.74541
440.74860
441.74251
442.74595
443.73966
444.74278
445.73659
 446.73988
" 447.73368
448.73726
465.73088

observed

9.9
1.2
25.1
3.2
27.4
3.6
17.6
2.2
7.0
0.9
1.8

observed

10.1
1.3
25.2
3.3
27.7
3.5
17.3
2.2
6.8
0.9
1.7

calculated

9.5
12
24.4
3.2
27.5
3.6
17.7
2.3
7.2
0.9
1.9

calculated

9.5
12
24.5
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0.9
1.8
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Area (Abundance)

1000 A

900

800

700 o

600

500 A

400

300

200 +

100 A

147.06566

132.08396

103.05741
= 117.03668

217.10751

285.22452

- F
o+
S

Area (Abundance)

Peak True - sample"CI Mouse Liver Ext Ctrl 2_90 min at 30 C_Splitless 2uL", Peak 170, at 631.018 5

1000
20
800 -

700 4+

500
400 o
300 4

200 +

0

90.07333

<73.04685
<301.25615

VAl

‘ 453.23334 l

-

Library Match
679/1000
Anhydro-sorbitol
(TMS) =Q

C18H45()58i4

CONFIRM your Library hit with Accurate Mass Formula Generation
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=1 ppm

o o 359.16861
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Option

ERBEICLAHEARE

D4
D5
D6
D7
BHT

Dilactone

Diisocyanate

D12
D13
D14
D15
D16
D17

Tetralactone

C8H2404Si4
C10H3005Si5
C12H3606Si6
C14H4207Si7
C15H220
C10H1604

C16H4808Si8
C18H5409Si9
C20H60010Si10
C22H66011Si11
C15H10N202
C24H72012Si12
C26H78013Si13
C28H84014Si14
C30H90015Si15
C32H96016Si16
C34H102017Si17
C20H3208

297.08244
371.10123
462.14657
536.16536
219.17434
201.11214
218.13868
610.18416
684.20295
758.22174
832.24053
251.08150
906.25932
980.27811
1054.29690
1128.31570
1202.33449
1276.35328
401.21699
418.24354

297.08219
371.10109
462.14607
536.16526
219.17438
201.11214
218.13863
610.18423
684.20293
758.22170
832.24025
251.08131
906.25910
980.27941
1054.29750
1128.31558
1202.33514
1276.35264
401.21690
418.24322
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Thank you for your attention

Contact LECO Japan at:

T105-0014 EFEEERXZ2-13-4 FRAHEZEIL4EEE
Phone: 03-6891-5800, FAX: 03-6891-5801

Email: fumie_kabashima@leco.co.jp
www.leco.co.jp



