GC AND GC/MS

Your Essential Resource for Columns & Supplies









































































































































































































































































INDUSTRIAL CHEMICAL APPLICATIONS

Carrier:

Oven:

Column:

Injection:

Detector:

Aromatics Il

DB-WAX
125-7032
30 m x 0.53 mm, 1.00 pm

Helium at 30 cm/sec, measured at 40 °C

40 °C for 5 min
40-230 °C at 10 °C/min
230 °C for 7 min

Split, 250 °C
Split ratio 1:10

FID, 300 °C
Nitrogen makeup gas at 30 mL/min

Septum:
Liner:
Seal:
Syringe:

See below for enlarged view
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Suggested Supplies

11 mm Advanced Green septa, 5183-4759

General purpose split/splitless liner, taper, glass wool, 5183-4711
Gold plated seal, 18740-20885

10 pl tapered, FN 23-26s/42/HP, 5181-1267

. Benzene

. Fluorobenzene

. Toluene

. Chlorobenzene

. Ethylbenzene

. m-Xylene

. p-Xylene

. Styrene

. 0-Xylene

. Isopropylbenzene (cumene)
. Bromabenzene

. Propylbenzene

. 2-Chlorotoluene

. 3-Chlorotoluene

. 4-Chlorotoluene

. 1,3,5-Trimethylbenzene (mesitylene)
. a-Methylstyrene

. tert-Butylbenzene

. 1.2,4-Trimethylbenzene (pseudocumene)
. 4-Methylstyrene

. 1,3-Dichlorobenzene

. 1.4-Dichlorobenzene

. Isobutylbenzene
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. sec-Butylbenzene

. 1,2,3-Trimethylbenzene (hemimellitene)
. 1,2-Dichlorobenzene

. lodobenzene

. Styrene oxide (peak not shown)
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. Butylbenzene

. 4-Chlorostyrene

. Nitrobenzene

. A-tert-Butyltoluene

. 1,3,5-Trichlorobenzene
. 2-Nitrotoluene

. 1,3-Diisopropylbenzene
. 1,4-Diisopropylbenzene
. 1,2,4-Trichlorobenzene
. 3-Nitrotoluene

. 4-Nitrotoluene

. 1,2,3-Trichlorobenzene
. 1-Chloro-4-nitrobenzene
. 1,2,4,5Tetrachlorobenzene
. Pentachlorobenzene
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INDUSTRIAL CHEMICAL APPLICATIONS

Impurities in Styrene

GCIco21

Column: DB-WAXetr .
123-7363 Suggested Supplies
60 m x 0.32 mm, 0.50 pm Septum: 11 mm Advanced Green septa, 5183-4759
Carrier: Helium at 29.4 cm/sec, measured at 70 °C Liner: Split, single taper, low pressure drop, glass wool, 5183-4647
Oven: 80 °C isothermal Seal: Gold plated seal, 18740-20885
Injection: Split, 230 °C Syringe: 5yl tapered, FN 23-26s/42/HP, 5181-1273
Split ratio 1:150
Detector: FID, 240 °C 11 3 9 1. Benzene
2. Toluene
3. Ethylbenzene
4. p-Xylene
10 5. m-Xylene
6 6. Isopropylbenzene
7. o-Xylene
8. n-Propylbenzene
9. Styrene
8 10. a-Methylstyrene
5
4 7 11. Heptane (IS)
\l].\lL 2 J l
[ [ I 1
0 10 20 30
Time (min) 5010020
Impurities in Ethylbenzene
Column: HP-INNOWax
19091N-216
60 m x 0.32 mm, 0.50 pm 1. Hydrocarbon
Carrier: Helium, 32 cm/sec, 19.9 psi (60 °C) 2. Benzene
2.5 mL/min constant flow . . 3. Toluene
4. Ethylbenzene
Oven: 60 °C for 1 min B 5. pXylene
60-92 °C at 4 °C/min 6. m-Xylene
92 °C for 4.5 min 7. Cumene
92-220 °C at 20 °C/min 8. o-Xylene
6
Injection: Split, 220 °C 1 13' z;opylbenzene
Split ratio 100:1 6 ; - ohrene
ASTM Method D5060 8
Detector: FID 270 °C ; 3
9 1 9 10
| il —
Sample: 0.5pL Al i A T
Neat, 9%+ b 1 5 Time (min)
Time (min)
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INDUSTRIAL CHEMICAL APPLICATIONS

Pyrolysates of Polystyrene 1. Propylne
Column: ULTRA 1 2. Propane
19091A-105 3. 1-Butene
50 m x 0.20 mm, 0.33 pm 4. Butene
. ) . ) 6 7 12 5. Pentane
Carrier: Helium, 30 psi, 12 mL/min 6. Toluene
Oven: 0-280 at 5 °C/min 7. Styrene
o _ 8. C,H,-C(Ph] = CH,
Injection: Spl!t, 280 °C i 9. C,Hy-CH,CH,-Ph
Split ratio 30:1 13 10. C4Hg-C(Ph) = CH,
Pyrolyzer 600 °C h 1. C,Hy-CH=C(Ph|CH,
Detector: FID 300 °C i . 12. Styrene dimer
3 ] i’ I l II l L J " l 13. Styrene trimer
Sample: 100 mg pyrolyzed | e e ul el
0 10 20 30 40 50 60
Time (min) -
Esters |
Column: DB-1 .
125-1034 Suggested Supplies
30 m x 0.53 mm, 3.00 pm Septum: 11 mm Advanced Green septa, 5183-4759
Carrier: Helium at 30 cm/sec, Liner: General purpose split/splitless liner, taper, glass wool, 5183-4711
measured at 40 °C Seal: Gold plated seal, 18740-20885
Oven: 40 °Cfor 5 min Syringe: 10 pL tapered, FN 23-26s/42/HP, 5181-1267
40-260 °C at 10 °C/min
Injection: Split, 250 °C
Split ratio 1:10
Detector: FID, 300 °C 1. Methyl formate 13. sec-Butyl acetate
. . 2. Ethyl formate 14. Isobutyl acetate
Nitrogen makeup gas at 30 mL/min 3. Methyl acetate 15. Propyl propionate
4. Vinyl acetate 16. Butyl acetate
5. Ethyl acetate 17. Isoamyl acetate
6. Propyl formate 18. Amyl acetate
105 » 7. Methyl propionate 19. 2-Ethoxyethyl acetate
2 |y % 8. lsopropyl acetate 20. 2-Methylbutyl acetate
9. Ethyl acrylate 21. Methyl benzoate
; 0 w6 1 10. tert-Butyl acetate 22. Benzyl acetate
9\}/112 Bl el 11. Ethyl propionate 23. Ethyl benzoate
12 A M ‘ » 12. Propyl acetate 24, Propyl benzoate
A,ﬂ L ‘MULUU L‘q u__J L
[ | [ [ I
0 5 10 15 20
Time (min) f—
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INDUSTRIAL CHEMICAL APPLICATIONS

Esters Il
Column: DB-624 .
125-1334 Suggested Supplies
30 m x 0.53 mm, 3.00 pm Septum: 11 mm Advanced Green septa, 5183-4759
Carrier: Helium at 30 cm/sec, Liner: General purpose split/splitless liner, taper, glass wool, 5183-4711
measured at 40 °C Seal: Gold plated seal, 18740-20885
Oven: 40 °Cfor 5 min Syringe: 10 pL tapered, FN 23-26s/42/HP, 5181-1267
40-260 °C at 10 °C/min
260 °C for 3 min
Injection: Split, 250 °C
Split ratio 1:10
1. Methyl formate 13. sec-Butyl acetate
Detector: FID, 300 °C 2. Ethyl formate 14. Isobutyl acetate
Nitrogen makeup gas at 30 mL/min 3. Methyl acetate 15. Propyl propionate
4. Vinyl acetate 16. Butyl acetate
5. Ethyl acetate 17. Isoamyl acetate
) cs 6. Propyl formate 18. Amyl acetate
L7
2 2223 2% 7. Methyl propionate 19. 2-Ethoxyethyl acetate
910 8. Isopropyl acetate 20. 2-Methylbutyl acetate
- 1718'19 9. Ethyl acrylate 21. Methyl benzoate
‘ ; U 1314 0 10. tert-Butyl acetate 22. Benzyl acetate
67 8 | | ‘ 11. Ethyl propionate 23. Ethyl benzoate
L i ks dw m n" U‘ ‘ ‘ 12. Propyl acetate 24. Propyl benzoate
B0 S (. | I
[ | [ [ I
0 5 10 15 20
T‘me lmiﬂ) GCIC025
Esters Il
Column: HP-InnoWax .
Suggested Supplies
19095N-123 = oL
30 m x 0.563 mm, 1.00 pm Septum: 11 mm Advanced Green septa, 5183-4759
Carrier: Helium 29 cm/sec, 3.0 psi (45 °C) Liner: General purpose split/splitless liner, taper, glass wool, 5183-4711
4 mL/min constant flow Seal: Gold plated seal, 18740-20885
Oven: 45°C for 1 min Syringe: 10 pl tapered, FN 23-26s/42/HP, 5181-1267
45-200 °C at 5 °C/min
Injection: Split, 250 °C
Split ratio 25:1
Detector: FID 250 °C
Sample: Tt 1. Ethyl propionate 11. Propyl caproate
o o 2. Propyl acetate 12. Methyl decanoate
- 3. Ethyl butyrate 13. Butyl caproate
q s 15 4. Propyl propionate 14. Methyl dodecanoate
1 H no 5. Propyl butyrate 15. Butyl heptanoate
6. Ethyl valerate 16. Methyl tetradecanoate
7. Butyl propionate 17. Methyl hexadecanoate
7 Wi 8. Propyl valerate 18. Methyl octadecanoate
"o v 9 9. Ethyl caproate 19. Methyl eicosenoate
\ ® 10. Butyl valerate
1
[ | [ [ I I
0 5 10 15 20 25
Time (min) -
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INDUSTRIAL CHEMICAL APPLICATIONS

Ethers
Column: DB-624 .
li
125-1334 Suggested Supplies
30 m x 0.53 mm, 3.00 pm Septum: 11 mm Advanced Green septa, 5183-4759
Carrier: Helium at 30 cm/sec, Liner: General purpose split/splitless liner, taper, glass wool, 5183-4711
measured at 40 °C Seal: Gold plated seal, 18740-20885
Oven: 40 °C for 5 min Syringe: 10 pL tapered, FN 23-26s/42/HP, 5181-1267
40-260 °C at 10 °C/min
260 °C for 3 min
Injection: Split, 250 °C
Split ratio 1:10 1. Furan 13. Diglyme (diethylene glycol dimethyl ether)
Detector: FID, 300 °C 2. Ethyl vinyl ether 14. Propyl ether
Nitrogen makeup gas at 30 mL/min 3. Ethyl ether 15 Allyl ether
4. 1,3-Dioxalane 16. 1.4-Dioxane
5. Methyl-tert-butyl ether (MTBE) 17. Butyl ethyl ether
. 6. Allyl ethyl ether 18. Epichlorohydrin
7. lsopropyl ether 19. Tetrahydropyran
8. Tetrahydrofuran (THF) 20. Acetal (acetaldehyde diethyl acetal)
o 9. tert-Amyl methyl ether 21. Butyl ether
10. Butyl methyl ether 22. Pentyl ether
11. Glyme (propylene glycol dimethyl ether) 23. Triglyme (triethylene glycol dimethyl ether)
10 12. tert-Amyl methyl ether 24. Benzyl ether
12,3 7894
[ [ I 1
0 10 20 30
Time (min)
GCIC027
Glycols |
Column: DB-WAX s ted Sunpli
124-7032 uggested Supplies
30 m x 0.45 mm, 0.85 pm Septum: 11 mm Advanced Green septa, 5183-4759
Carrier: Helium at 35 cm/sec, Liner: General purpose split/splitless liner, taper, glass wool, 5183-4711
measured at 50 °C Seal: Gold plated seal, 18740-20885
Oven: 50 °C for 2 min Syringe: 10 pL tapered, FN 23-26s/42/HP, 5181-1267
50-220 °C at 10 °C/min
Injection: Megabore Direct, 250 °C
Detector: FID, 280 °C
Nitrogen makeup gas at 30 mL/min 1. Ethylene glycol monomethyl ether 9. 1,4-Butanediol
] 2. Ethylene glycol monoethyl ether 10. Diethylene glycol monoethyl ether
Sample: Tt 1 3. 1,3-Propanediol 11. Dipropylene glycol
’- 4. 1,2-Propanediol (propylene glycol) 12. 1,5-Pentanediol
9 b 5. 2,3-Butanediol 13. 1,6-Hexanediol
6. 1,3-Butanediol 14. 1,7-Heptanediol
" 7. Ethylene glycol monobutyl ether 15. Diethylene glycol monobutyl ether
16 8. Diethylene glycol monomethyl ether 16. 1,8-Octanediol
v 17. 1,9-Nonanediol
y 18. Ethylene glycol
19. 1,10-Decanediol
[ | [ [ I 1
5 10 15 20 25
Time (min) -
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INDUSTRIAL CHEMICAL APPLICATIONS

Glycols 11
Column: DB-624 .
125-1334 Suggested Supplies
30 m x 0.53 mm, 3.00 pm Septum: 11 mm Advanced Green septa, 5183-4759
Carrier: Helium at 30 cm/sec, Liner: Direct connect, dual taper, deactivated, 4 mm id, G1544-80700
measured at 40 °C Seal: Gold plated seal, 18740-20885
Oven: 40 °Cfor 5 min Syringe: 10 pL tapered, FN 23-26s/42/HP, 5181-1267
40-260 °C at 10 °C/min
260 °C for 3 min
Injection: Split, 250 °C
Split ratio 1:10 )
1. Ethylene glycol monomethyl ether 12. Diethylene glycol monomethyl ether
Detector: FID, 300 °C 2. Glyme 13. Diethylene glycol
Nitrogen makeup gas at 30 mL/min 3. Ethylene glycol 14. Diethylene glycol monoethyl ether
4. Diglyme 15. 1,5-Pentanediol
B 5. Ethylene glycol monoethyl ether 16. 1,6-Hexanediol
oK 6,7 6. 1,3-Propanediol 17. Diethylene glycol monobutyl ether
7. 1,2-Propanediol (propylene glycol) 18. Triglyme
1,2 9 8. 2,3-Butanediol 19. 1,7-Heptanediol
| 8 9. 1,3-Butanediol 20. 1,8-Octanediol
o v 10. Ethylene glycol monobutyl ether 21. 1,9-Nonanediol
C ol b 11. 1,4-Butanediol 22.1,10-Decanediol
| 14 17
| 2l e
S | S U I U 1 v O 1 | O o
[ | [ [ I I
0 5 10 15 20 25
Time (min) P,
Glycols 11l
Column: DB-1 .
124-1032 Suggested Supplies
30 m x 0.45 mm, 1.27 pm Septum: 11 mm Advanced Green septa, 5183-4759
Carrier: Helium at 35 cm/sec, Liner: Direct connect, dual taper, deactivated, 4 mm id, G1544-80700
measured at 50 °C Seal: Gold plated seal, 18740-20885
Oven: 50 °C for 2 min Syringe: 10 pL tapered, FN 23-26s/42/HP, 5181-1267
50-260 °C at 10 °C/min
Injection: Split, 250 °C
Detector: FID, 280 °C
Nitrogen makeup gas at 30 mL/min 1. Ethylene glycol monomethyl ether 11. Dipropylene glycol
Sample: Tl s 2. Ethylene glycol monoethyl ether 12. 1,5-Pentanediol
N 3. 1,3-Propanediol 13. 1,6-Hexanediol
4. 1,2-Propanediol 14. 1,7-Heptanediol
5. 2,3-Butanediol 15. Diethylene glycol monobutyl ether
6 7 o 6. 1,3-Butanediol 16. 1,8-Octanediol
13 7. Ethylene glycol monobutyl ether 17. 1,9-Nonanediol
10 8. Diethylene glycol monomethyl ether 18. Ethylene glycol
I 9. 1,4-Butanediol 19. 1,10-Decanediol
10. Diethylene glycol monoethyl ether
[ [ 1
10 15 20
Time (min) -
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INDUSTRIAL CHEMICAL APPLICATIONS

Column:

Carrier:

Oven:

Injection:

Detector:

Sample:

Triethylene Glycol and Impurities

DB-1
124-1032
30 m x 0.45 mm, 1.27 pm

Helium at 35 cm/sec,
measured at 50 °C

170 °C isothermal

Split, 250 °C
Split ratio 1:50

FID, 280 °C
Nitrogen makeup gas at 30 mL/min

0.5l

Suggested Supplies
11 mm Advanced Green septa, 5183-4759

Septum:
Liner:
Seal:
Syringe:

Split, single taper, low pressure drop, glass wool, 5183-4647

Gold plated seal, 18740-20885
5yl tapered, FN 23-26s/42/HP, 5181-1273

1. Ethylene glycol
2. Diethylene glycol
3. Triethylene glycol

[
6

Time (min)

I 1
10 12

GCIC031

Ethylene Glycol Mixture

Column: ULTRA 1 .
19091A-101 Suggested Supplies
12 m x 0.20 mm, 0.33 pm Septum: 11 mm Advanced Green septa, 5183-4759
Carrier: Helium, 25 cm/sec Liner: Liner, splitless, single-taper, glass wool, deactivated, 5062-3587
Oven: 100 °C for 0.5 min Seal: Gold plated seal, 18740-20885
100-200 °C at 20 °C/min Syringe: 10 pL tapered, FN 23-26s/42/HP, 5181-1267
Injection: Split, 250 °C
Split ratio 100:1
Detector: FID :
Sample: 1l
3
1. Diethylene glycol
2. Triethylene glycol
3. Polyethylene glycol 200
4. Polyethylene glycol 400
5. Polyethylene glycol 600
2 4
5
< 7 min >
GCIC032
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INDUSTRIAL CHEMICAL APPLICATIONS

- 1 2 3

Glycols/Diols
Column: HP-1

19095Z-023 1. Ethylene glycol

30 m x 0.53 mm, 0.88 pm 2. 1,3-Butanediol

. ) 3. Ethylene glycol phenyl ether

Carrier: Helium 4. 1,7-Hepatanediol
Oven: 50 °C for 3 min 5. 1,9-Nonanediol

50-180 °C at 8 °C/min 6. 1,10-Decanediol
Injection: On-column 4

5
Detector: FID 250 °C )
Sample: 1l
< 20 min >

GCICO33

Halogenated Hydrocarbons Il

Column: DB-1 Suggested Supplies

123-1034
30 m x 0.32 mm, 3.00 pm Septum: 11 mm Advanced Green septa, 5183-4759
Carrier: Helium at 35 cm/sec, measured at 35 °C Liner: General purpose split/splitless liner, taper, glass wool, 5183-4711
Oven: 35 °C for 5 min Seal: Gold plated seal, 18740-20885
35-245 °C at 10 °C/min Syringe: 10 pL tapered, FN 23-26s/42/HP, 5181-1267
245 °C for 2 min
Injection: Split, 250 °C
Split ratio 1:100
o 1. 1,1,2-Trichlorotrifluoroethane (Freon-113) 20. lodoform
Detector: Fl_D' 300°C . 2. 1,1-Dichloroethene 21. cis-1,3-Dichloropropene
Nitrogen makeup gas at 30 mL/min 3. Bromoethane (ethyl bromide) 22. Dibromomethane
Sample: In pentane 4. lodomethane 23. Bromodichloromethane
5. 3-Chloropropene (allyl chloride) 24. 1,3-Dichloropropane
6. 1-Chlorobutane 25. 1,1-Dichloropropane
7. 2,2-Dichloropropane 26. trans-1,3-Dichloropropene
8. trans-1,2-Dichloroethene 27. 1,1,2-Trichloroethane
) B 9. 1,1,1Trichloroethane 28. 1,2-Dibromoethane (EDB)
10. Carbon tetrachloride 29. 1,1,1,2-Tetrachloroethane
11. Methylene chloride 30. Pentachloroethane
12. Trichloroethene 31. Hexachloroethane
38 13. Chloroform 32. Bromoform
713,17 16.2%5 14. Tetrachloroethene 33. trans-1,4-Dichloro-2-butene
15. 1,2-Dichloropropane 34. 1,2,3-Trichloropropane
P 16. 1-Chlorohexane 35. Hexachlorobutadiene
37 17. Bromochloromethane 36. 1,1,2,2-Tetrachloroethane
3.4 18. 1,1-Dichloroethane 37. 1,2-Dibromo-3-chloropropane (DBCP)
5 8 30 & 19. 1,2-Dichloroethane 38. Hexachlorocyclopentadiene
1
1
— Lo
< 28 min >

GCICO35
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INDUSTRIAL CHEMICAL APPLICATIONS

Chlorinated Isooctane
Column: HP-INNOWax Suaaested Sunplies
19091N-136 99 PP
60 m x 0.25 mm, 0.25 pm Septum: 11 mm Advanced Green septa, 5183-4759
Carrier: Helium, 33 cm/sec, 35.7 psi (80 °C) 2 mL/min Liner: General purpose split/splitless liner, taper, glass wool, 5183-4711
Oven: 80 °C isothermal Seal: Gold plated seal, 18740-20885
Injection: Split, 250 °C Syringe: 10 pL tapered, FN 23-26s/42/HP, 5181-1267
Split ratio 150:1
Detector: FID 300 °C 4
2
Sample: Monochloro isomers, 0.5 pl 5
1. 1-Chloro isooctane
2. 4-Chloromethyl 2,2'-dimethyl pentane
3. 3-Chloro isooctane
: 4. 4-Chloro isooctane
I I | | 1
3 4 5 6 7
Time (min) 6010036
Solvents |
Column: DB-WAXetr .
Suggested Supplies
125-7332 = -
30 m x 0.53 mm, 1.00 pm Septum: 11 mm Advanced Green septa, 5183-4759
Carrier: Helium at 30 cm/sec, Liner: General purpose split/splitless liner, taper, glass wool, 5183-4711
measured at 40 °C Seal: Gold plated seal, 18740-20885
Oven: 40 °C for 5 min Syringe: 10 pL tapered, FN 23-26s/42/HP, 5181-1267
40-140 °C at 5 °C/min
Injection: Split, 250 °C
Detector: FID, 250 °C
1. 3-Methylpentane 16. p-Xylene
2. Hexane 17. m-Xylene
3. Isooctane 18. Cumene
4. Methyl-tert-butyl ether (MITBE) 19. Dodecane
5. Heptane 20. o-Xylene
6. Cyclohexane 21. Propylbenzene
7. Octane 22. Chlorobenzene
8. Nonane 23. Mesitylene
9. Methanol 24, Styrene
10. Ethanol 25. 1,2, 4-Trimethylbenzene
11. Benzene 26. Naphthalene
12. Decane 27. 4-Chlorotoluene
13. Toluene 28. 1,3-Dichlorobenzene
14. Undecane 29. 1,4-Dichlorobenzene
15. Ethylbenzene 30. 1,2-Dichlorobenzene
[ | I [ I 1
0 5 10 15 20 25
T‘me |min| GCIC037
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INDUSTRIAL CHEMICAL APPLICATIONS

Solvents Il

Column:

Carrier:

Oven:

Injection:

Detector:

DB-WAXetr
123-7354
50 m x 0.32 mm, 1.00 pm

Helium at 41 cm/sec, measured at 50 °C

50 °C for 5 min
50-170 °C at 10 °C/min

Split, 250 °C
Split ratio 1:100

FID, 280 °C
Nitrogen makeup gas at 30 mL/min

Suggested Supplies

Septum:
Liner:
Seal:
Syringe:

13,14 15 19

11 mm Advanced Green septa, 5183-4759

General purpose split/splitless liner, taper, glass wool, 5183-4711
Gold plated seal, 18740-20885

10 pL tapered, FN 23-26s/42/HP, 5181-1267

. Hexane

. Isooctane

. Acetone

. Ethyl formate

. Tetrahydrofuran

. Trichloroethane

. Ethyl acetate

. Isopropyl acetate
. Methyl ethyl ketone
. Isopropyl alcohol

. Methylene chloride

0~ O W N =

- o ©

12. Benzene
6 1 13. 2-Pentanone
14. Methyl isobutyl ketone
15. Isobutyl acetate
(—J U 16. Chloroform
17. sec-Butyl alcohol
| DU UL /
i T T . T 0 18. Toluene
0 2 6 10 12 19. n-Propanol
Time (min) -
Solvents Il
Column: DB-200 A
Suggested Supplies
122-2033 88 PP
30 m x 0.25 mm, 0.50 pm Septum: 11 mm Advanced Green septa, 5183-4759
Carrier: Helium at 31 cm/sec Liner: Split, single taper, low pressure drop, glass wool, 5183-4647
Oven: 45 °C for 7 min Seal: Gold plated seal, 18740-20885
45-145°C at 20 °C/min Syringe: 5 ul tapered, FN 23-26s/42/HP, 5181-1273
Injection: Split, 250 °C
Split ratio 1:100
Detector: FID, 300 °C 1. Methanol 13. Acetone
Nitrogen makeup gas at 30 mL/min 2. Ethanol 14. Acetonitrile
) 3. Ethyl ether 15. Benzene
Sample: 0.5 plL of _0'571 Dug/ul 4. lsopropanol 16. Tetrahydrofuran (THF)
standard in water 11 5. n-Hexane 17. Trichloroethylene
6. Methylene chloride 18. n-Butanol
7. tert-Butanol 19. Ethyl acetate
8. n-Propanol 20. Methyl ethyl ketone (MEK)
9. Chloroform 21. Toluene
10. Cyclohexane 22. 1,4-Dioxane
2 ” 11. sec-Butanol 23. Pyridine
12. n-Heptane 24. Dimethylformamide (DMF)
[ | | I 1
0 2 6 8 10 12
Time (min)

GCICo39
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INDUSTRIAL CHEMICAL APPLICATIONS

Solvents IV

Column: HP-1 .
Suggested Supplies
190912205 - =
50 m x 0.20 mm, 0.50 pm Septum: 11 mm Advanced Green septa, 5183-4759
Carrier: Helium, 30 psi Liner: Split, single taper, low pressure drop, glass wool, 5183-4647
Oven: 70-200 °C at 5 °C/min Seal: Gold plated seal, 18740-20885
200 °C for 2 min Syringe: 5 pl tapered, FN 23-26s/42/HP, 5181-1273
Injection: Split
Detector: TCD
Sample: Tl 1. Isopropanol
, 2. Methyl ethyl ketone
. 3. Ethyl acetate
3 4. n-Butyl alcohol
n 5. Ethyl cellosolve
78 s 213 6. Methyl isobutyl ketone
5
" 7. Toluene
6 0 8. n-Butyl acetate
9. Diacetone alcohol
10. p-Xylene
11. Cellosolve acetate
12. o-Xylene

. Butyl cellosolve
. Butyl cellosolve acetate

=
L
—

‘ 25 min >

GCIC040

Common Industrial Solvents

Column: HP-1 .
Suggested Supplies
190912-212 — LUt
25 m x 0.32 mm, 1.05 pm Septum: 11 mm Advanced Green septa, 5183-4759
Carrier: Helium, 35 kPa Liner: Split, single taper, low pressure drop, glass wool, 5183-4647
Oven: 30-140 °C at 10 °C/min Seal: Gold plated seal, 18740-20885
Injection: Split ratio 200:1 Syringe: 5 L tapered, FN 23-26s/42/HP, 5181-1273
Detector: IRD, 200 °C
Sample: 1l 1. Methanol
2. Methyl formate
3. Ethanol
2 4. Acetone
5. Isopropanol
10 6. Dichloromethane
7. n-Propanol
5 8. Methyl ethyl ketone
19 9. sec-Butanol
10. Ethyl acetate
17 11. Isobutanol
1 " 12. Isopropyl acetate

w

. Nitropropane

. 1,4-Dioxane

. Toluene

- . Mesityl oxide

U 18 . Diacetone-alcohol
L

. m-Xylene

. Cyclohexanone

~ o o &~

IS5}

< 12 min >|

©

GCIC042
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INDUSTRIAL CHEMICAL APPLICATIONS

Analysis of Solvents

Column: PoraBOND Q ; m:t:::z‘
CP7354 3: Ethanol
25 m x 0.53 mm, 10.00 pm 4 Acetonitile
Sample: 5l 5. Acetone
6. Dichloromethane
Sample Conc:  0.1% per compound 7. 2-Propanol
Solvent: DMSO 8. Dimethyl sulfide
9. Diethyl ether
Carrier: He, 25 kPa (0.25 bar, 3.5 psi) 10. 1-propanol
Oven: 100 °C (2 min) to 300 °C, 5 °C/min 1 0 n 2% 1. Pentane
T 12. 2-Butanone
Injection: Split, T=250 °C 12,13 13. Trichloromethane
Detector  FID, T=250°C L 14. Terahydoturan
10 18 15. Ethyl acetate

=
=

. 2-Methoxyethanol

. Isobutanol

. Butanol

. Hexane

. Benzene

. Trichloroethylene

. Cyclohexane

. 1.4-Dioxane

. Pyridine

. N,N-dimethylformamide

o R@
)
~
N}
© o ~

16} 25

NN
- o

N
N

|
_
=
=
=

i | 26. Dimethyl sulfoxide
0 min 27
VGC0026
Nitrogen Based Solvents |
Column: DB-1 .
125-1034 Suggested Supplies
30 m x 0.53 mm, 3.00 pm Septum: 11 mm Advanced Green septa, 5183-4759
Carrier: Helium at 30 cm/sec, Liner: Split, single taper, low pressure drop, glass wool, 5183-4647
measured at 40 °C Seal: Gold plated seal, 18740-20885
Oven: 40 °C for 5 min Syringe: 5 L tapered, FN 23-26s/42/HP, 5181-1273
40-260 °C at 10 °C/min
Injection: Split, 250 °C
Split ratio 1:10
Detector: FID, 300 °C
Nitrogen makeup gas at 30 mL/min 3 1. Acetonitrile
2. Acrolein
12 3. Acrylonitrile
4. Propionitrile
5. Methacrolein
9 13 6. Methacrylonitrile
652 7. Triethylamine
| 6 7 8. Ethyl acrylate

o
©

. Pyridine

. DMF (dimethylformamide)
. DMSO (dimethyl sulfoxide)
. Benzonitrile

. 1-Methyl-2-pyrrolidinone

o
~
3
w N = o

L

[ I I [ [ I I I I 1
0 2 4 6 8 10 12 14 16 18

Time (min)

GCICO44
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INDUSTRIAL CHEMICAL APPLICATIONS

Nitrogen Based Solvents Il

Suggested Supplies

Column: DB-624
125-1334 Septum: 11 mm Advanced Green septa, 5183-4759
30 m x 0.53 mm, 3.00 pm Liner: Split, single taper, low pressure drop, glass wool, 5183-4647
Carrier: Helium at 30 cm/sec, Seal: Gold plated seal, 18740-20885
measured at 40 °C
Syringe: 5 L tapered, FN 23-26s/42/HP, 5181-1273
Oven: 40 °C for 5 min
40-260 °C at 10 °C/min
260 °C for 3 min 1. Acetonitrile
L i 2. Acrolein
Injection: Split, 250 °C 3. Acrylonitile
Split ratio 1:10 4. Propionitile
Detector: FID, 300 °C 5. Methacrolein
Nitrogen makeup gas at 30 mL/min 6. Methacrylonitrile
7. Triethylamine
8. Ethyl acrylate
9. Pyridine
10. DMF (dimethylformamide)
11. DMSO (dimethyl sulfoxide)
12. Benzonitrile
0 5 10 15 20 13. 1-Methyl-2-pyrrolidinone
Time (min) 6CIC045
Acrylate Impurities |
Column: DB-200 .
125-2032 Suggested Supplies
30 m x 0.53 mm, 1.00 pm Septum: 11 mm Advanced Green septa, 5183-4759
Carrier: Helium at 34.5 cm/sec Liner: Split, single taper, low pressure drop, glass wool, 5183-4647
measured at 35 °C Seal: Gold plated seal, 18740-20885
Oven: 35 °Cfor 5 min, Syringe: 5 L tapered, FN 23-26s/42/HP, 5181-1273
35-200 °C at 10 °C/min
Injection: Split, 230 °C
Split ratio 1:10
1. Methanol
Detector: FID, 250 °C 2. Ethanol
3. Methyl acetate
4. Ethyl acetate
5. Methyl acrylate
6. Methyl propionate
1% 7. Isobutanol
o * Methyl acrylate impurities 8. Butanol
« Ethyl acrylate impurities 9. Ethyl acrylate
4 Butyl acrylate impurities 10. Ethyl propionate
11. Methyl methacrylate
2e 12. lsopropyl acrylate
5 13. Isobutyl acetate
1% 14. Butyl acetate
15. Isobutyl acrylate
3% 16. Dibutyl ether
de
17. Isobutyl propionate
o 18. Butyl acrylate
1 e o1 7“ 19. Butyl propionate
19¢
[ [ [
0 5 10
Time (min) oo
WWW.AGILENT.COM/CHEM/GC GC AND GC/MS
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INDUSTRIAL CHEMICAL APPLICATIONS

Acrylate Impurities Il
Column: DB-1701 Suggested Supplies
125-0732 Septum: 11 mm Advanced Green septa, 5183-4759
30 m x 0.53 mm, 1.00 pm . L
H Liner: Split, single taper, low pressure drop, glass wool, 5183-4647
Cartier: Helium at 36.8 Cin/sec Seal: Gold plated seal, 18740-20885
measured at 35 °C
) Syringe: 5 L tapered, FN 23-26s/42/HP, 5181-1273
Oven: 35 °C for 5 min,
35-200 °C at 10 °C/min
Injection: Split, 230 °C
Split ratio 1:10 1. Methanol
’ 2. Ethanol
Detector: FID, 250 °C 3. Methyl acetate
™ Dot 4. Ethyl acetate
2e . 5. Methyl acrylate
* Methyl acrylate impurities 6. Methyl propionate
+ Ethyl acrylate impurities 7. Isobutanal
4 Butyl acrylate impurities 8. Butanol
gxeloe 9. Ethyl acrylate
o 10. Ethyl propionate
11. Methyl methacrylate
sx 12. Isopropyl acrylate
" 7e 13. Isobutyl acetate
14. Butyl acetate
15. Isobutyl acrylate
16. Dibutyl ether
a U 17. Isobutyl propionate
[ [ [ 18. Butyl acrylate
0 5 10 .
Time (min) . 19. Butyl propionate
Acrylates
Column: HP-FFAP
19095F-121 1. Methyl methacrylate
10 m x 0.53 mm, 1.00 pm 2. Ethyl methacrylate
) 3. sec-Butyl methacrylate
Carrier: Hydrogen . 4. Allyl acrylate
Oven: 35 °C for 1 min 5. n-Butyl acrylate
35-60 °C at 10 °C/min 6. Hexyl methacrylate
60-160 °C at 15 °C/min 6 8 7. Cyclohexyl methacrylate
8. Hydroxypropyl acrylate
Injection: On-column , ! 9. Unknown
1
Detector: FID .
Sample: Tul
< 11 min >
GCIC048
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INDUSTRIAL CHEMICAL APPLICATIONS

Anilines

Column:

Carrier:

Oven:

Injection:

Detector:

Sample:

DB-35ms
128-3822
25 m x 0.20 mm, 0.33 pm

Helium at 35 cm/sec,
measured at 50 °C

50 °C for 2 min
50-340 °C at 20 °C/min
340 °C for 10 min

Splitless, 280 °C
0.50 min purge activation time

FID, 320 °C
Nitrogen makeup gas at 30 mL/min

1 pLof b ng
on-column per component

Suggested Supplies

Septum:
Liner:
Seal:

Syringe:

11 mm Advanced Green septa, 5183-4759

Splitless, single taper, deactivated, 4 mm id, 5181-3316
Gold plated seal, 18740-20885

10 pL tapered, FN 23-26s/42/HP, 5181-1267

. o-Toluidine

. 4-Chloroaniline

. 2-Methoxy-5-methylaniline
. 2,4 5-Trimethylaniline

. 4-Chloro-2-methylaniline
2,4-Diaminotoluene

. 2,4-Diaminoanisole

. 2-Aminonaphthalene

. 2-Methyl-5-nitroaniline
. 4,4'-Oxydianiline

. 4,4 -Methylenedianiline
. Benzidine

. 2-Aminoazotoluene

. o-Tolidine

. 4,4 Thiodianiline

. 3,3'-Dimethoxybenzidine

0N O W N =

©

g W N = O

o

o—
o

10
Time (min)

I |
15 20

GCICO50

~

. 3,3"-Dichlorobenzidine

Substituted Anilines

Column: :)ZBZF:;;;G Suggested Supplies
30 m x 0.25 mm, 0.50 pm Septum: 11 mm Advanced Green septa, 5183-4759
Carrier: Helium at 33.3 cm/sec, Liner: Splitless, single taper, deactivated, 4 mm id, 5181-3316
measured at 150 °C Seal: Gold plated seal, 18740-20885
Oven: 40 °C for 5 min Syringe: 10 pl tapered, FN 23-265/42/HP, 5181-1267
40-290 °C at 12 °C/min
290 °C for 10 min
m/z
Injection: Splitless, 250 °C 1. Aniline 93
30 sec purge activation time 2. 2-Chloroaniline 127
Detector: MSD, 325 °C transfer line 8 Q‘G’D'melhy_lan'“ne 121
4. 3-Chloroaniline 127
Sample: 1 uL of 25 ng/pL standard 5. 4-Chloroaniline 127
6. 4-Bromoaniline 17
s 7. 2-Nitroaniline 138
10 8. 3.4-Dichloroaniline 161
9. 3-Nitroaniline 65
10. 2,4,5-Trichloroaniline 195
2 11. 4-Chloro-2-nitroaniline 172
12. 4-Nitroaniline 138
! 13. 2-Chloro-4-nitroaniline 172
14. 2,6-Dichloro-4-nitroaniline 176
15. 2-Chloro-4,6-dinitroaniline 217
16. 2,6-Dibromo-4-nitroaniline 266
[ I [ I I I T 1 17. 2,4-Dinitroaniline 183
L . ' n}f}, 0oz ijzgz 18. 2-Bromo-4,6-dinitroaniline 261
WWW.AGILENT.COM/CHEM/GC GC AND GC/MS
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INDUSTRIAL CHEMICAL APPLICATIONS

Phenols Il
Column: DB-5ms Suggested Supplies
122-5536 Septum: 11 mm Advanced Green septa, 5183-4759
30 m x 0.25 mm, 0.50 pm Liner: Direct connect, single taper, deactivated, 4 mm id, G1544-80730
Carrier Helium at 22 cm/sec, Seal: Gold plated seal, 18740-20885
measured at 100 °C
Syringe: 10 plL tapered, FN 23-26s/42/HP, 5181-1267
Oven: 100 °C for 1 min
100-270 °C at 10 °C/min
Injection: Split, 250 °C 1 Phenol
Split ratio 1:50 2. 2-Chlorophenol
Detector: FID, 300 °C ) u 3. o-Cresol
Nitrogen makeup gas at 30 mL/min 4. m-Cresol
7.8 5. p-Cresol
Sample: 1 uL of 50 ng/pL standard 45 \10 6. 2,6-Xylenol
in toluene/p-xylene ;3 9 7. 2.4-Xylenol
13 8. 2,5-Xylenol
" 15 9. 2-Nitrophenol
2 B 10. 3,5-Xylenol
12 11. 2,3-Xylenol
12. 2,4-Dichlorophenol
13. 3.4-Xylenol
u 14. 2,4,6-Trichlorophenol
— : 16. 2,4-Dinitrophenol
zll tls fls 1'0 1'2 1'4 1'5 16. 1-Naphthol
Time (min) -
Phenols Il
Column: DB-WAX s .
uggested Supplies
1227032 ) .
30 m x 0.25 mm, 0.25 pm Septum: 11 mm Advanced Green septa, 5183-4759
Carrier: Hydrogen at 43 cm/sec Liner: Split, single taper, low pressure drop, glass wool, 5183-4647
Oven: 165 °C isothermal Seal: Gold plated seal, 18740-20885
Injection: Split, 250 °C Syringe: 5 L tapered, FN 23-26s/42/HP, 5181-1273
Split ratio 1:50
Detector: FID, 300 °C
Nitrogen makeup gas at 30 mL/min
1 1. 2,6-Xylenol
2. 2-Cresol
1,12 3. Phenol
Y 4. 2-Ethylphenol
3 5. 2,5-Xylenol
45 6. 4-Cresol
§ 7. 2.4%ylenol
o 8. 3-Cresol
13 9. 2-Isopropylphenol
' 10. 2,3-Xylenol
11. 3,5-Xylenol
12. 4-Ethylphenol
13. 3,4-Xylenol
L 14. 2,3,5-Trimethylphenol
o 9 (I PO |
11.5 min |
GCIC054

SESSENTIAL
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INDUSTRIAL CHEMICAL APPLICATIONS

Halocarbons
Column: GS-GasPro
113-4332
30 m x 0.32 mm
Carrier: Helium at 30 cm/sec
Oven: 130 °C for 4 min
130-225 °C at 10 °C/min
225 °C Hold
Injection: Split, 250 °C
Split ratio 1:67
Detector: FID, 250 °C
Sample: 1l

Suggested Supplies

Septum: 11 mm Advanced Green septa, 5183-4759
Liner: Direct, 1.5 mm id, 18740-80200

Seal: Gold plated seal, 18740-20885

. CH,

. CHCIF, (Freon 22)

. CCI,F, (Freon 12)

. CICF, CF, Cl (Freon 114)
. CHCI, F (Freon 21)

. CH,
. CH,C,

Time (min)

GCIC055

1
2
3
4
5
6. CCI5F (Freon 11)
7
8
9
0
1

. CF,Br, (Freon 12B2)

. trans-CICH=CHCI
. CF4CCl (Freon 113)

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

cis-CICH=CHCI
CHCl,

? from CCI,
ccl,

? from CCl,
CH4CH,I
CH,Br,
CHCI,Br
CyFgl
CHCIBr,
CH4CH,CH,|

Ethylene Oxide

Column: DB-WAX

122-7032

30 m x 0.25 mm, 0.25 pm
Carrier: Helium at 1 mL/min
Oven: 60 °C for 2 min

60-180 °C at 16 °C/min
Injection: Split, 250 °C

Split ratio 1:50
Detector: FID, 300 °C

Nitrogen makeup gas at 30 mL/min

1. Ethylene oxide
2. 2-Chloroethanol

3. Ethylene glycol (solvent: Dimethylformamide)

ygﬂ\;
) ! it
Time (min,
(Courtesy of J. Chromatogr. Sci, 28:97 [1990]) ™ o
www.AGILENT.com/cHEM/Gc GC AND GC/MS
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INDUSTRIAL CHEMICAL APPLICATIONS

Impurities in Mixed Xylenes
Column: DB-WAXetr ASDM D2360 345 6
123-7362
60 m x 0.32 mm, 0.25 pm
Carrier: Helium at 20 cm/sec, 1. Benzene
measured at 145 °C Non-Aromatics 2. Toluene
3. Ethylbenzene
Oven: 60 °C for 10 min 4. pXylene
60-150 °C at 5 °C/min 5. m-Xylene
150 °C for 10 min 6. 0-Xylene
Injection: Split, 230 °C 2 7. n-Butylbenzene (IS)
S 7
Split ratio 1:150 g Avomaics
Detector: FID, 240 °C 1
J o
[ [ [ [ I 1
0 5 10 15 20 26
Time (min) 6CIC022
High Resolution Separation of Xylene Isomers
Column: CP-Chirasil-Dex CB 1 2
CP7502 6
25 m x 0.25 mm, 0.25 pm 7 1 Benzene
Sample: 0.5pL 5 2. Toluene
8 3. Para xylene
Sample Conc:  10-20% \ 4 4. Meta xylene
Carrier: Helium, 40 kPA, 6 psi 5. Ethyl benzene
6. Ortho xylene
Oven: 80 °C, (6 min) to 130 °C, 25 °C/min 7. Styrene
Injection: Split, T=210°C, 1:20 8. Cumene
Detector: FID, T=230 °C
-
T 1
0 min 7
VGC0031
Halothane
Column: GS-GasPro 2 .
li
113-4312 Suggested Supplies
15 m x 0.32 mm, Septum: 11 mm Advanced Green septa, 5183-4759
Carrier: Helium at 45 cm/sec Liner: Direct, 1.5 mm id, 18740-80200
Oven: 240 °C, isothermal Seal: Gold plated seal, 18740-20885
Injection: Split, 200 °C ,
Split ratio 1:100
Detector: FID, 200 °C ! 1. Nitrogen
2. Halothane
Sample: 0.2l 3. Disthyl ether
4. Acetone
1
J‘_J
0 2
Time (min)

. SESSENTIAL
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INDUSTRIAL CHEMICAL APPLICATIONS

Inorganic Hydride Gases

D.O(]Z*——J

Column: HP-1
190912-205 A 1 B 4
50 m x 0.20 mm, 0.50 pm 70°C 30°C 1. Arsine 0.1%
Carrier: Helium, 35 cm/sec 2. Phosphine 0.1%
3. Selenide 0.1%
Oven: A: -70 °C isothermal 4. Diborane 0.10 ppm
B: 30 °C isothermal 5 5. Tetraborane 0.10 ppm
Injection: Split ratio 25:1 6. Pentaborane 0.10 ppm
5 7. Dihydropentaborane 0.60 ppm
Detector: FPD, 535 pm filter
6
Sample: 1L s
7
.
GCICos9
Polymer Additives
Column: HP-35 (use only 10 meters) 350°C
190916-013 W 1. BHT
30 m x 0.32 mm, 0.15 pm Trmin 2 BHEB
Carrier: Helium, 6 psi (4 mL/min at 50 °C) hold for 5 min. s 3. Tinuvin P
ramp to 50 psi (21 mL/min at 350 °C) at 5 psi/min. 4. lsonox 129
Lo L 5. Irgafos 168
Injection: EPC on-column, oven track 0.5 pL injection : 6. Irganox 1076
Detector: FID 7. MD 1024
8. Irganox 1010
8
I T T T T
0 5 15 2 2%
Time (min)
POLYMERO1T
Fast Separation of Silanes
Column: VF-200ms
CP8860
30 m x 0.25 mm, 1.00 Hm 1. Vinyl-trimethyl silane
. ) 2. Dichloromethy! silane
Carrier: Hydrogen, ca 1.0 mL/min, 60 kPa 0,006 3 Dichloromethane
Oven: 50°C 4. Trimethylchloro silane
L . . . . 5. Pentamethyl disiloxane
Injection: Split/splitless, in split mode, 1:100 ) 4 6. Trchloromethyl slane
Detector: FID 2 7. Dichlorodimethyl silane
2

min

1
4
V60024

WWW.AGILENT.COM/CHEM/GC
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INDUSTRIAL CHEMICAL APPLICATIONS

Sulfur Gases

Courtesy of J. Luong, Dow Chemical Canada.

Column: PoraPLOT U
CP7584
25 m x 0.53 mm, 20.00 pm
. 1. Hydrogen sulfide
Sample: +100 ppm 2. Carbonyl sulfide
Carrier: H2 3. Sulfur dioxide
4. Methyl sulfide
Oven: 50 °C
Injection: 100 mL/min 3
Detector: FPD
4
— - |
0 min 6
VGC0027
Analysis of Acetylenes Mixture
Column: Select Al203
CP7432 1. Methane
50 m x 0.63 mm, ) 2. Ethane
4 3. Ethylene
Sample Conc: ~ Approx 100 ppm in nitrogen, synthetic standard 6 8 10 4. n-Butane
7 '
Carrier: Helium, 4 psig, 4 minto 11 psig, 0.5 psig/min, 2 min 3 5. Propadiene
6. 1-Butene
Oven: 40 °C, 5 min to 160 °C, 10 °C/min to 200 °C, 1 7. lso-butene
20 °C/min, hold 1 min 5 8. 1,2-Butadiene
Injection: Split 60 mL/min 9. 1.3-Butadiens
10. Ethyl acelytene
Detector: FID
1
min 12

VGC0028

«  SESSENTIAL
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Life Science Applications

DB-Select 624 Ul for
Mega Bore Early Eluting Peaks

Column: DB-Select 624 Ul for <467>
125-0334U1 1. Methane 18. 1,1,1-Trichloroethane
30 m x 0.53 mm x 3.0 um 2. Methanol 19. Cyclohexane _
3. Ethanol 20. Carbon tetrachloride
Carrier: Helium 44 cm/s (approx. 6 mL/min) set at 40 °C, 4. Diethyl ether 21. Benzene
EPC-Constant Flow 5. 1,1-Dichloroethylene 22. 1,2-Dichloroethane
. o . o). ° 6. 2-Propanol 23. Isooctane (2,2,4-Trimethylpentane)
Oven: 40 °C 20 min hold, then 10°/min to170 °C
7. Acetonitrile 24, 3-Methyl-2-butanone
Injection: 20 Hz 8. Methyl acetate 25. n-Heptane
. . Dichl h 26. Trichl hyl
Detector: FID at 240 °C, H2 at 30 mL/min o Dichloromethane 6. Trichloroethylana
. . 10. trans-1,2-Dichloroethylene 27. Methycyclohexane
Airat 400 mL/min 11. n-Hexane 28. 1,4-Dioxane
N2 mtaketup ?t 35:—nL/n;<|n 12. 1-Propanol 29. Propy acetate
(constant column + makeup) 13. Nitromethane 30. 2-Ethoxyethanol
Sample: FIDSignal 14. cis-1,2-Dichloroethylene 31. Pyridine excellent peak shape
15. Ethyl acetate 32. Toluene
16. 2-Butanol 33. 3-Methy-1-butanol
17. Chloroform
1 12
3
2
6
7 2
4 %
s 7 n 2
28 2
5
| ] ;
e
T T T T T T
2 8 10 12 14 16

GC AND GC/MS
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Benzodiazepines |

Column:

Carrier:

Oven:

Injection:

Detector:

Sample:

DB-5ms Ultra Inert
122-5532U1
30 m x 0.25 mm, 0.25 pm

Hydrogen, 53 cm/sec, constant flow
1.6 for 11 min

1.6 to 2.4 at 60 mL/min hold 2 min
2.4 t0 5.0 at 50 mL/min hold 9 min

170 °C for 3.2 min

170-250 °C at 24.7 °C/min, hold 5.3 min
250-280 °C at 18.6 °C/min, hold 4.0 min
280-325 °C at 50.0 °C/min, hold 4.0 min

Pulsed splitless, 280 °C

20 psi pulse pressure for 0.38 min
50 mL/min purge at 0.40 min
Direct connect liner G1544-80730

FID, 350 °C
1 uL of 5-10 ppm

pA
90—

80 —| 1,

3

4

20— i $
M#LJ U «}J uﬁu«.wlé*m JL«,U IJ%M

|
Im J
L i :

— Ramped Flow
T

. Medazepam
. Halazepam

. Oxazepam

. Lorazepam

. Diazepam

. Desalkyl Aurazepam
. Nordazepam
. Clonazam

. Oxazopam

. Temazepam

. Flunitrazepam
. Bromazepam
. Prazepam

. Lormetazepam
. Nitrazepam

. Chlordiazepoxide
. Clonazepam

. Demoxepam
. Estazolam

. Alprazolam

. Triazolam

[ I & A S O N

&
NN — — s s s s s s s
= O © ©® ~N O U~ WN = O O

10 T
8

T
9

T T
10 n 12

Time (min)

T
13

T
14 15 16

BENZODIAZ

Analysis of benzodiazepines and other drugs is particularly challenging because of their high level of activity. For this reason, all aspects of the sample path — particularly
the GC Column — must be as inert as possible.

Amphetamines and Precursors — TMS Derivatives

Column:

Carrier:
Oven:

Injection:

Detector:

Sample:

DB-5
121-5023
20 m x 0.18 mm, 0.40 pm

Helium at 39 cm/sec, measured at 100 °C

100-240 °C at 10 °/min

Split, 250 °C
Split ratio 1:100

FID, 300 °C
Nitrogen makeup gas at 30 mL/min

1 uL of 2 pg/ul each in pyridine

Suggested Supplies

Septum:

Liner:

Seal:

Syringe:

11 mm Advanced Green septa, 5183-4759

General purpose split/splitless liner, taper, glass wool,

5183-4711
Gold plated seal, 18740-20885

10 pl tapered, FN 23-26s/42/HP, 5181-1267

1. Phenylacetone 9. Phenacetin
2. Dimethylamphetamine 10. 3,4-Methylenedioxyamphetamine (MDA)
3. Amphetamine 11. 3,4-Methylenedioxymethylamphetamine
4. Phentermine 12. 4-Methyl-2,5-dimethoxyamphetamine (STP)
5. Methamphetamine 13. Phenyl ephedrine
6. Methyl ephedrine 14. 3,4-Methylenedioxyethylamphetamine (MDE; Eve)
7. Nicotinamine 15. Caffeine
8. Ephedrine 16. Benzphetamine
1 4 6 7 8 9 13
v’ 3 5 12
10 1
14 16
2
15
_ TRl uu L1
< 14 min >

GCLS004

SESSENTIAL
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Barbiturates
Column: DB-35ms

122-3832 1. Barbital 10. Methohexital
30 m x 0.25 mm, 0.25 pm 2. Allobarbital 11. Secobarbital
Carrier: Helium at 31 cm/sec, measured at 50 °C 3. Apmbarb_i[al 12, He_x‘)barbital
4. Butabarbital 13. Thiopental
Oven: 50 °C for 0.5 min 5. Butethal 14. Cyclopentylbarbital
50-150 °C at 25 °C/min 6. Butalbital 15. Mephobarbital
150-300 °C at 10 °C/min 7. Amobarbital 16. Thiamylal
- . o 8. Talbutal 17. Phenobarbital
Injection: Spitless, 260°C 9. Pentobarbital 18. Alphenal
30 sec purge activation time
Detector: MSD, 280 °C transfer line
full scan at m/z 40-270 10
7
46
1
9 15
Suggested Supplies s 8 _—
5
Septum: 11 mm Advanced Green septa, 5183-4759 "
Liner: Splitless, single taper, deactivated, 4 mm id, v
5181-3316
13
Seal: Gold plated seal, 18740-20885 16
Syringe: 10 pL tapered, FN 23-26s/42/HP, 5181-1267 L UU
T 1 | | | l =
1 12 13 14 15 16 17
Time (min) -
Narcotics
Column: DB-5ms
122-5532
30 m x 0.25 mm, 0.25 pm 1. Dextromethorphan 6. Morphine
. . . 2. Codeine 7. Normorphine
Carrier: Helium at 31 cm/sec, measured at 50 °C 3. Dihydrocodeine 8 6-Acetylcodeine
Oven: 50 °C for 0.5 min 4. Norcodeine 9. 6-Monoacetylmorphine
50-150 °C at 25 °C/min 5. Ethylmorphine 10. Heroin
160-325 °C at 10 °C/min
Injection: Splitless, 250 °C
30 sec purge activation time
Detector: MSD, 300 °C transfer line
full scan at m/z 40-380 2.3
8
Suggested Supplies
Septum: 11 mm Advanced Green septa, 5183-4759 5 0
Liner: Direct connect, single taper, deactivated, 4 mm . 1
id, G1544-80730 6 7
Seal: Gold plated seal, 18740-20885
Syringe: 10 plL tapered, FN 23-26s/42/HP, 5181-1267 }
I T T T T T ]
15 16 17 18 19 20 21
Time (min)

GCLS016
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Blood Alcohols I (Static Headspace/Split)
Column: DB-ALC1

Carrier:

Oven:

Sampler:

Injection:

Detector:

125-9134

30 m x 0.53 mm, 3.00 pm

Helium at 80 cm/sec,
measured at 40 °C

40 °C Isothermal
Headspace

Split, 250 °C
Split ratio 1:10
FID, 300 °C

Nitrogen makeup gas
at 23 mL/min

Suggested Supplies

Septum: 11 mm Advanced Green septa, 5183-4759
Liner: Direct, 1.5 mm id, 18740-80200

Seal: Gold plated seal, 18740-20885

. Methanol

. Acetaldehyde
. Ethanol

. Isopropanol
. Acetone

. 1-Propanol

@D U~ W N =

I
3.0

GCLS023

Blood Alcohols Il (Static Headspace/ Split)
Column: DB-ALC2

Carrier:

Oven:

Sampler:

Injection:

Detector:

Sample:

125-9234

30 m x 0.53 mm, 2.00 pm

Helium at 80 cm/sec,
measured at 40 °C

40 °C Isothermal

Headspace

Oven:

Loop:

Transfer line:

Vial equil. time:
Pressurization time:
Loop fill time:

Loop equil. time:
Inject time:
Sample loop size:

Split, 250 °C
Split ratio 1:10
FID, 300 °C

Nitrogen makeup gas
at 23 mL/min

0.1% Ethanol,
0.001% Others

70°C

80 °C

90°C

10 min

0.20 min
0.20 min
0.05 min
0.1-0.2min
1.0 mL

Suggested Supplies

Septum: 11 mm Advanced Green septa, 5183-4759
Liner: Direct, 1.5 mm id, 18740-80200

Seal: Gold plated seal, 18740-20885

1. Methanol
2. Acetaldehyde
3. Ethanol
4. lsopropanol
5. Acetone
6. 1-Propanol

L

T 1
25 3.0

GCLS024
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Residual Solvents, DMI Diluent

Column: DB-624 1. Methanol 12. 2-Butanone (MEK) 23. MIBK (2-Pentanone)
123-1364 2. Ethanol 13. Ethyl acetate 24. Toluene
60 m x 0.32 mm, 1.80 pm 3. Acetone 14. 2-Butanol 25. 1-Pentanol
) o o X 4. 2-Propanol 15. Tetrahydrofuran 26. n,n-Dimethylformamide (DMF)
Oven: 50-60 S L C/Lmn ) 5. Acetonitrile 16. Cyclohexane 27. Ethyl benzene
60-115 E 9.2 oC/mIr_] 6. Methylene chloride 17. lIsopropyl acetate 28. m,p-Xylene
115_320 C. 35 C‘/mln 7. 2-Methyl-2-propanol 18. 1,2-Dimethoxyethane 29. o-Xylene
220 °C—hold 6 min [tert-butanol) 19. Heptane 30. Dimethyl sulfoxide (DMSQ)
Sampler: Headspace 8. MTBE 20. 1-Methoxy-2-propanol 31. n,n-Dimethylacetamide
Platen 140 °C 9. Hexane 21. Methylcyclohexane 32. n-Methylpyrrolidone
Transfer line. valve 250 °C 10. 1-Propanol 22. 2-Ethoxyethanol 33. 1,3-Dimethyl-2-imidazolidinone (DMI)
' 11. DMIimpurity
Sample loop 2 mL
Injection: Split, 250 °C
Split ratio 1:18
Detector: FID, 270 °C 3
Nitrogen makeup
Sample: 5,000 ppm standard
28
1
Suggested Supplies 2 2324 i .
31
Septum: 11 mm Advanced Green septa, 5183-4759 2 |5 ”/./ %
. . I | | | | | | T
Liner: Direct, 1.5 mm id, 18740-80200 25 5.0 75 10.0 125 15.0 175 200
Time (min) Sois0zs
Seal: Gold plated seal, 18740-20885 ) ) )
Special thanks to Julie Kancler, Brian Wallace, Teledyne.
Underivatized Drugs of Abuse —
Agilent Fast Toxicology Analyzer
Column: DB-35 ms Ultra Inert
122-3812U1
15 m x 0.25 mm, 0.25 pm
. . . . 1. Amphetamine 10. Methadone 19. Oxycodone
Carrier: Helium fixed pressure 35.0 psi 2. Phentermine 11. Cocaine 20. Temazepam
Injection: Splitless 1 pL 280 °C, total flow 56.4 mL/min, 3. Methamphetamine 12. SKF-525a 21. Diacetylmorphine
3 mL/min switched septum purge, gas saver off, 4. Nicotine (RTL Compound) 22. Flunitrazepam
50 mL/min after 0.4 min 5. Methylenedioxyamphetamine (MDA) 13. Oxazepam 23. Nitrazepam
) A ) ) 6. Methylenedioxymethamphetamine 14. Tetrahydrocannabinol 24. Clonazepam
Liner: Splitless, dual taper, deactivated, 4 mmid, 5181-3315 (MDMA] 15. Codeine 26. Alprazolam
Sample: Agilent GC/MS Toxicology Checkout Mixture 7. Methylenedioxyethylamphetamine 16. Lorazepam 26. Verapamil
(P/N 5190-0471) 8. Meperidine 17. Diazepam 27. Strychnine
9. Phencyclidine 18. Hydrocodone 28. Trazodone
Backflush: Post run: 1 min 1 psiinlet, 75 psi aux EPC
Oven: 100 °C (0.25 min) to 345 °C ,
(40 °C/min, 2.25 min hold)
Detector: MSD: Transfer line 300 °C, source 300 °C,
quadrapole 180 °C scan mode
NPD: Blos bead 300 °C H, 3 mL/min, 60 mL/min air,
11 mL/min makeup and col flow
CFT Device: 2-Way splitter with solvent venting between MSD and

NPD

Example NPD chromatogram of underivatized drugs of abuse 5 ng/component on an Agilent J&W DB-35ms Ul column.
Component number 12 is used for retention time locking in the deconvolution reporting software database.

GC AND GC/MS
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Benzodiazepines Il

Column: DB-35ms
122-3832 1. Medazepam 10. Flunitrazepam
30 m x 0.25 mm, 0.25 pm 2. Halazepam 11. Delorazepam
! 3. Oxazepam 12. Bromazepam
Carrier: Helium at 31 cm/sec, measured at 50 °C 4. Lorazepam 13. Prazepam
Oven: 50 °C for 0.5 min 5. Diazepam 14. Flurazepam
' 50-150 °C ét 95 °C/min 6. Demoxepam 15. Clonazepam
150-340 °C at 10 °C/min 7. Desmethyldiazepam 16. Alprazolam
340 °C for 6 min 8. Clobazam 17. Triazolam
9. Temazepam
Injection: Splitless, 260 °C
30 sec purge activation time
Detector: MSD, 280 °C transfer line 67
full scan at m/z 40-400
2 8
5
13
Suggested Supplies ! ' - 1
Septum: 11 mm Advanced Green septa, 5183-4759 10
Liner: Splitless, single taper, deactivated, 4 mm id, 17
5181-3316
3
Seal: Gold plated seal, 18740-20885 U 12 15
Syringe: 10 pL tapered, FN 23-26s/42/HP, 5181-1267 T T T T T T T T T T
19 20 21 22 23 24 25 26 27 28
Time (min) sotson
Drug Screen
Column: DB-1ms
122-0132 1. Nicotine 10. Cocaine
30 m x 0.25 mm, 0.25 pm 2. Caffeine 11. Desipramine
! 3. Glutethimide 12. Carbazepine
Carrier: Helium at 40 cm/sec, 4. lidocaine 13. Trimipramine
measured at 50 °C 5. PCP 14. Heroin
Oven: 50 °C for 1.0 min 6. Phenobarbital 15. Fentanyl
’ 50-125 °C .at 95 °C/min 7. Methadone primary metabolite 16. Ibogaine
125-325 °C at 10 °C/min 8. Methaqualone 17. Triazolam
395 °C or B?nin 9. Methadone 18. LSD
Injection: Cold Splitless
Optic Il injector, 50-250 °C at 10 °C/sec 8
45 sec purge activation time . o
3
Detector: FID, 300 °C °
Sample: 1 pL injection of 50-150 ppm standard / v
15
10
13 18
s 12
2 1 14
16
I I I I I I I I I
10 12 14 16 18 20 22 24 26

Time (min)

GCLS002
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Common Drug Screen

Column:

Column:

Carrier:

Oven:

Injection:

Detector:

DB-5
122-5032
30 m x 0.25 mm, 0.25 pm

DB-17
122-1732
30 m x 0.25 mm, 0.25 pm

Hydrogen at 41 cm/sec,
measured at 80 °C

80 °C for 1 min

80-280 °C at 10 °C/min
280 °C for 9 min

Split, 250 °C

Split ratio 1:40

FID, 300 °C

Suggested Supplies

Septum:

Liner:

Seal:

Syringe:

11 mm Advanced Green septa, 5183-4759

General purpose split/splitless liner, taper,
glass wool, 5183-4711

Gold plated seal, 18740-20885
10 pL tapered, FN 23-26s/42/HP, 5181-1267

0 N O W N =

~N o o W NN - O O

. Nicotine

. Phenmetrazine
. Ibuprofen

. Procaine

. Allobarbital

. Aprobarbital

. Butabarbital

. Secobarbital

. Pentobarbital

. Phenacetin

. Amobarbital

. Benzphetamine
. Acetaminophen
. Hydroxyphenamate
. Dimenhydrinate
. Meprobamate
. Benactyzine

DB-17
Time
9.87
11.8
12.06
13.48
13.91
14.14
14.56
14.87
15.41
16.72
15.87
16.14
16.34
16.47
16.93
17.12
17.26

DB-5
Time

8.57

9.95
10.64
14.82
12.02
12.27
12.76
14.31
13.73
12.94
13.43
14.96
11.12
16.31
13.79
14.44
1471

18.
19.
20.
21.
22.
23.
24,
25.
26.
. Cocaine
28.
29.
30.
31.
32.
33.
34,

Hexobarbital
Doxylamine
Caffeine
Chlorpheniramine
Methapyrilene
Thenyldiamine
Phenobarbital
Bromopheniramine
Chlorcyclizine

Pyrrobutamine
Codeine
Diazepam
Morphine
Hydrocodone
Oxymorphone
Heroin

DB-17
Time
17.52
17.69
18.05
18.47
18.72
18.87
19.11
19.71
20.75
21.32
22.79
24.27
25.27
25.36
2598
28.27
29.32

DB-5
Time
16.22
16.87
13.11
16.35
16.68
16.85
16.29
17.39
19.13
18.88
20.89
20.66
21.13
21.12
21.26
22.21
23.14

25 min

DB-17

30 min

GCLS001

GC AND GC/MS
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Urine Drug Screen

Column:

Carrier:

Oven:

Injection:

Detector:

ULTRA 2
19091B-115
50 m x 0.32 mm, 0.52 pm

Hydrogen 80 cm/sec

45 °Cfor 1.5 min 12
45-300 °C at 6 °C/min W

Splitless
FID

12 min

GCLS003

. Amphetamine

. Methamphetamine
. Meperidine

. Phencyclidine (PCP)
. Methadone

. Proposyphene

. Amitriptyline

. Cocaine

. Imipramine

. Cyheptamide (ISTD)
. Codeine

. Diazepam

. Flurazepam

W N oUW N =

w N = O ©

Analysis of Drugs of Abuse in Urine via GC/MS

Column:

Sample:
Solvent:
Carrier:

Oven:

Pressure:

Injection:

Detector:

Derivatization:

VF-DA
CP8964
12 m x 0.20 mm, Optimized pm

1l
Methanol
He, ca 1.0 mL/min

70 °C, 1.2 min to 200 °C, 20 °C/min to 270 °C,
7°C/min to 320 °C, 20 °C/min

58.7 kPa, 2.2 min to 97 kPa, 58 kPa/min to 132 kPa,
3 kPa/min to 180 kPa, 12 kPa/min

Splitless
MS

Acetic acid anhydride to form acetates

oW N

. Amphetamine

. MDA 3,4-methylenedioxyamphetamine
. MDA 3,4-methylenedioxymethamphetamine
. MDA 3,4-methylenedioxy-ethylamphetamine
. Cotinine

1
25
V6C0032
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Anesthetics

Suggested Supplies

Septum: 11 mm Advanced Green septa, 5183-4759

Liner: Direct connect, single taper, deactivated, 4 mm
id, G1544-80730

Seal: Gold plated seal, 18740-20885

Syringe: 10 pL tapered, FN 23-26s/42/HP, 5181-1267

10 min

Column: DB-5ms EVDX 1. Salicylamide 6. Mepivacaine
128-8522 2. Benzocaine 7. Tetracaine
25 m x 0.20 mm, 0.33 pm 3. Lidocaine 8. Butacaine
! 4. Procaine 9. Dibucaine
Carrier: Helium at 35 cm/sec, 5. Nefopam
measured at 55 °C
Oven: 55 °C for 1 min
55-130 °C at 26 °C/min
130-325 °C at 15 °C/min A
Injection: Splitless, 250 °C
45 sec purge activation time 5 9
6
Detector: MSD, 280 °C transfer line
full scan at m/z 35-400
8
Sample: 1 uL of 50-100 ng/uL ;
standard in methanol 2 3
Suggested Supplies
Septum: 11 mm Advanced Green septa, 5183-4759 U
Liner: Splitless, single taper, deactivated, 4 mm id, [ [ [ [ [ [ [ [ I =
5181-3316 7 8 9 10 M 12 13 14 15
Seal: Gold plated seal, 1874020885 Time (min) GeLS005
Syringe: 10 plL tapered, FN 23-26s/42/HP, 5181-1267
Anticonvulsants
Column: DB-1
125-1032 1. Ethosuximide 6. Phenobarbital
30 m x 0.53 mm, 1.50 pm 2. Methsuximide 7. Primidone
. . . 3. Phensuximide 8. Carbamazepine
Carrier: Helium at 8 mL/min 4. N-Desmethyl methsuximide 9. Phenytoin
Oven: 160 °C for 2 min 5. Phenylethylmalonamide 10. 5-Methyl-5-phenylhydantoin
160-275 °C at 15 °C/min
Injection: Megabore Direct, 250 °C
Detector: FID, 300 °C
Nitrogen makeup gas at 30 mL/min
Sample: 1 uL of 100 ng/uL in methanol
1 2 5 7 10
r 3
4 6

GCLS006
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Antihistamines

Column:

Carrier:

Oven:

Injection:

Detector:

Sample:

DB-5
123-5032
30 m x 0.32 mm, 0.25 pm

Helium at 40 cm/sec, measured at 55 °C

55 °C for 1 min

55-175 °C at 30 °C/min
175-320 °C at 10 °C/min
320 °C for 1 min

Splitless, 250 °C
30 sec purge activation time

FID, 300 °C

Nitrogen makeup gas at 30 mL/min

1 uL of 50 ng/pL each in methanol

[ N R L I

N = o ©

]

. Pheniramine

. Dimenhydrinate
. Diphenhydramine
. Doxylamine

. Phenyltoloxamine
. Tripelennamine

. Methapyrilene

. Chlorpheniramine
. Cyclizine

. Carbinoxamine

. Diphenylpyraline
. Bromopheniramine

13. Thonzylamine
14. Chlorcyclizine
15. Pyrilamine
16. Triprolidine
17. Promethazine
18. Antazoline
19. Clemizole
20. Hydroxyzine
21. Meclizine
22. Cinnanzine
23. Buclizine

Suggested Supplies

Septum:

Liner:

Seal:

Syringe:

11 mm Advanced Green septa,
5183-4759

Splitless, single taper, deactivated,
4mmid, 5181-3316

Gold plated seal, 18740-20885

10 pl tapered, FN 23-26s/42/HP,
5181-1267

205 min |
GCLS007
Antiepileptic Drugs
Col ULTRA 2 12 4 1. Ethotoin
ofumn: 2. PEMA Suggested Supplies
19091B-012 3 nDes 98 PP
25 m x 0.32 mm, 0.17 pm s 4 Phenobarbital Septum: 11 mm Advanced Green
Carrier: Helium, 14 psi 5. Carbepoxide 10/11 septa, 5183-4759
' ) 6. Primidone Liner: General purpose
Oven: 100-230 °C at 15 °C/min 7. Phenyltoin split/splitless liner, taper,
Injection: Split ratio 35:1 8. ISTD glass wool, 5183-4711
Detector: NPD ( , . Seal: ?g%g@g; ggal.
1_— Syringe: 10 pL tapered,
FN 23-26s/42/HP,
I 14 min | 5181-1267

GCLS008

Tricyclic Antipsychotics

Column:

Carrier:

Oven:

Injection:

Detector:

ULTRA 2
19091B-101
12 m x 0.20 mm, 0.33 pm

Hydrogen, 106 cm/sec

250 °C for 3 min
250-290 °C at 10 °C/min
290 °C for 10 min

Split ratio 75:1

FPD

-~

. Triflupromazine
. Promethazine
. Promazine

. Chlorpothixene
. Thioridazine

s W N =

——

10 min

.

GCLS009

Suggested Supplies

Septum:

Liner:

Seal:

Syringe:

11 mm Advanced Green
septa, 5183-4759

General purpose
split/splitless liner, taper,
glass wool, 5183-4711

Gold plated seal,
18740-20885

10 pl tapered, FN 23-
26s/42/HP, 5181-1267

SESSENTIAL

CHROMATOGRAPHY & SPECTROSCOPY CATALOG




Fentanyls .
Column: DB-1701 slmgested Supplies
125-0732
30 m x 0.53 mm, 1.00 pm 2 Septum: 11 mm Advanced Green
septa, 5183-4759
Carrier: Hyd t 15 mL/mi
armer yrogenat o m/min 3 Liner: Split, single taper, low
Oven: 270 °C isothermal pressure drop, glass wool,
Injection: Split, 250 °C 1. Fentanyl 5183-4647
Split ratio 1:5 2. Sufentanyl Seal: Gold plated seal,
4 3. Carfentanyl H
Detector FID, 300 °C 4 Lofentomt 18740-20885
Nitrogen makeup gas at 30 mL/min 5' Alfentany| Syringe: 5 ul tapered,
H ) FN 23-26s/42/HP,
Sample: 0.8 uL 5181-1273
U\AA__J U L_J
10 min
GCLS012
Tocopherols
Column: DB-17ms S :
uggested Supplies
122-4732 9 PP
30 m x 0.25 mm, 0.25 pm Septum: 11 mm Advanced Green
_ . 1. 8-Tocopherol septa, 5183-4759
Carrier: Helium at 40 cm/sec, 2. B-Tocopherol H . -
measured at 150 °C 3. yTocopheral N Liner: Split, single taper,
4 aTocopherol w low pressure drop,
Oven: 300 °C for 1 min - ooeoner s | glass wool, 5183-4647
300-320 °C at 25 °C/min J )
320 °C for 4 min , Seal: Gold plated seal,
o _ ‘\ 18740-20885
Injection: gg::tiglg 1%5 1 f\ | ] Syringe: 5 ul tapered,
' FN 23-26s/42/HP,
Detector: MSD, 310 °C transfer line MAA/MMAJU \/\Aﬁ/w/ \“/\ww 5181-1273
full scan at m/z 45-550 ! ! .
Tim (min] GCLS013
Sample: 1 uL of 1-10 ng/pL in isooctane ’
Hallucinogens
Coum 08-17s LR Suggestod Supe
122-4732 L ) '
30 m x 0.25 mm, 0.25 ym i E'Wel_h\/'tf‘lptamme 9. Fentanyl Septum: 11 mm Advanced Green
. Ketimine 10. Ibogaine septa, 5183-4759
Carrier: Helium at 30 cm/sec, measured at 50 °C 5. TCP (Tenocyclidine) 1. LSD Liner: Di -
_ 6. Phencyclidine (PCP) 12. Psilocin [1Te el
Oven: 50 °C for 0.5 min (peak not shown) deactivated, 4 mm id,
50-125 °C at 25 °C/min (G1544-80730
125-255°C at 10 °C/m!n Seal: Gold plated seal,
255-320 °C at 25 °C/min 18740-20885
320 °C for 16 min
Syringe: 10 pl tapered,
Injection: Splitless, 250 °C FN 23-265/42/HP,
30 sec purge activation time i 5181-1267
Detector: MSD, 300 °C transfer line =
full scan at m/z 40-350 L
Sample: 1 uL of 10-50 ng/pL standard in methanol

545



Sedative Hypnotics

Column:

Carrier:

Oven:

Injection:

Detector:

Sample:

DB-5ms EVDX
128-8522
25 m x 0.20 mm, 0.33 pm

Helium at 35 cm/sec, measured at 55 °C

55 °C for 1 min

55-130 °C at 25 °C/min
130-325 °C at 15 °C/min
325 °C for 4 min

Splitless, 250 °C
45 sec purge activation time

MSD, 280 °C transfer line
full scan at m/z 35-400

1 uL of 50-100 ng/uL standard in methanol

— O © DU~ WN

. Ethchlorvynol
. Ethinamate

. Pyrithyldione
. Talbutal

. Meprobamate
. Glutethimide
. Methaqualone
. Propiomazine
. Haloperidol

. Sulpiride

. Droperidol

Suggested Supplies

Septum:

Liner:

Seal:

Syringe:

11 mm Advanced Green
septa, 5183-4759

Direct connect, single taper,
deactivated, 4 mm id,
G1544-80730

Gold plated seal,
18740-20885

10 pl tapered,
FN 23-26s/42/HP,

5181-1267

[ I I I
8 10 12 14

Time (min)

[
18 20 22

GCLS015

Narcotics and Adulterants

Column:

Carrier:

Oven:

Injection:

Detector:

Sample:

DB-5
123-5032
30 m x 0.32 mm, 0.25 pm

Helium at 40 cm/sec, measured at 140 °C

140-320 °C at 12 °C/min
320 °C for 4 min

Split, 250 °C
Split ratio 1:75

FID, 300 °C
Nitrogen makeup gas at 30 mL/min

1 pL of 0.5 pg/plL each in methanol

. Caffeine

. Ketamine

. Lidocaine

. Procaine

. Cocaine

. Codeine

. Morphine

. B-Acetylcodeine
. Diacetylmorphone (Heroin)
. Quinine

. Strychnine

- O © ® ~ O U~ W N =

19 min

>
>

A
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Over-the-Counter Pain Killers —

L 1 Nicgti
TMS Derivatives ) U'Cm'”e
. Unknown
Column: DB-5 3. Acetylsalicylic acid (aspirin)
121-5023 54 4. Ibuprofen
20 m x 0.18 mm, 0.40 pm p 5. Acetaminophen
. . o 5 6. Unknown
Carrier: Helium at 39 cm/sec, measured at 100 °C 7 Caffeine
Oven: 100-240 °C at 10 °C/min
Injection: Split, 250 °C
Split ratio 1:100 ;
Detector: FID, 300 °C
Nitrogen makeup gas at 30 mL/min 5
Sample: 1 uL of 2 pg/ul each in pyridine
< 14 min >
GCLS018
Aspirin and lbuprofen in Methanol
Column: DB-FFAP
122-3232
30 m x 0.25 mm, 0.25 pm
Carrier: Hydrogen at 24 cm/sec, measured at 180 °C
Oven: 180 °C isothermal
. . o 1. Aspirin
Injection: Split, 250 °C
Split ratio 1:50 2. Ibuprofen
Detector: FID, 300 °C
Nitrogen makeup gas at 30 mL/min !
2
< 4.5 min >
GCLS019

GC AND GC/MS
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Free Steroids

Column: DB-17 2 1. Coprostane (5-R-cholestane)
122-1731 s 2. 5-B-Androsterone
30 m x 0.25 mm, 0.15 pm 3. 5-a-Cholestane
. 4. Androsterone
Carrier: Hydrogen at 44 cm/sec 5. Epiandrosterone (trans-androsterone)
Oven: 260 °C isothermal 4 5 6. 17-a-Estradiol
- . 7. B-Estradiol
Injection: Split, 250 °C 5 8 EstrZ;Z ¢
Split ratio 1:100 7 9. Progesterone
Detector: FID, 300 °C 9 10. Cholesterol
. 8 .
Nitrogen makeup gas at 1" 11. Estriol
30 mL/min 10 12. Stigmasterol
Sample: 1l 12
| 18 min |
6CLS020
Anabolic Steroids 1. Dehydroisoandrosterone (Prasterone) 6. 1-Dehydrotestosterone (Boldenone)
2. 5a-Androstan-17a-ol-3-one (Stanolone) 7. 170-Methyltestosterone
Column: DB-1
3. 19-Nortestosterone (Nandrolone) 8. 1-Dehydro-17-a.-methyltestosterone
122-1031 4. Mesteralone (Methandrostenolone)
30 m x 0.25 mm, 0.10 pm 5 Testosterone 9. Norethandrolone
Carrier: Helium at 40 cm/sec, measured at 180 °C 10. 1-Dehydrotestosterone acetate
. 11. Oxymetholone
Oven: 180-320 °C at '1 0 °C/min 12. 19-Nortestosterone-17-propionate
320 °C for 4 min 13. 4-Chlortestosterone-17-acetate
. . (Clostebal)
Injection: Split ratio 1:40 14. Stanozolol
Detector: FID, Nitrogen makeup gas at 30 mL/min 15. 1-Dehydrotestosterone benzoate
Samole: 9 UL of 0125 ua/ul. each hanol 16. 19-Nortestosterone-17-decanoate
ample. HLoT L. Hg/ul each in methano 17. 1-Dehydrotestosterone undecylenate
| 18 min |
GCLS021
Marijuana (A9-THC) and Major Metabolites —
TMS Derivatives Suggested Supplies
Column: DB-5 Septum: 11 mm Advanced Green
123-5032 septa, 5183-4759
30 m x 0.32 mm, 0.25 pm Liner: Direct connect, single taper,
. . 1. A9THC deactivated, 4 mm id
: Hel 4 100 ° y '
Carrier. elium at 40 cm/sec, measured at 100 °C 2. L11-Hydroxy-ASTHC 1 , 3 G1544-80730
Oven: 100 °C fo! 1 min o 3. L-9-Carboxy-11-nor-A9-THC Seal: Gold plated e,
100-175 °C at 30 °C/min 1874020885
175-295 °C at 12 °C/min
o ) R Syringe: 10 pL tapered,
Injection: Splitless, 250 C_ o FN 23-265/42/HP,
30 sec purge activation time 5181-1267
Detector: FID, 300 °C l
Nitrogen makeup _ J A
gas at 30 mL/min 13.5 min
Sample: 1 pLof 0.1 pg/plL each in pyridine G0is022

SESSENTIAL

CHROMATOGRAPHY & SPECTROSCOPY CATALOG




Blood Pollutants |

Column:

Carrier:

Oven:

Injection:

Detector:

HP-Blood Alcohol
125-9134
30 m x 0.53 mm, 3.00 pm

Helium, 36 cm/sec, measured at 40 °C

40 °C for 5 min
40-210 °C at 10 °C/min

Split, 250 °C
Split ratio 1:10

FID, 300 °C

Suggested Supplies

Septum:
Liner:

Seal:

11 mm Advanced Green septa, 5183-4759
Direct, 1.5 mm id, 18740-80200
Gold plated seal, 18740-20885

- O © N OO~ wW N =

. Methanol*

. Acetaldehyde”

. Ethanol*

. Diethyl ether

. Isopropyl alcohol*
. Methylene Chloride
. Acetone”

. Acetonitrile

. Ethyl formate
t-Butyl alcohol*

. 1-Propanol

7°.8,9,10"

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

MTBE

Hexane

Chloroform
sec-Butyl alcohol
2-Chlorobutane
MEK (2-Butanone)
Ethyl acetate
1,1-Trichloroethane
Carbon tetrachloride
1-Chlorobutane
Benzene

N

3.
24.
25.
26.
27.
28.
29.
30.
31
32.

1-Butanol

Heptane

Ethylene glycol

soamyl alcohol

Toluene

Isopropyl amine (not shown)
Ethylbenzene

m,p-Xylene

0-Xylene

DMSO

30

31

28,29

I I 1
13 14 15

4 5 7 10 1 12
Time (min) GCLS025
Blood Pollutants Il
1. Methanol* 12. MTBE 23. 1-B |
Column:  HP-Blood Alcohol e sano
2. Acetaldehyde 13. Hexane 24. Heptane
125-9234 N
30 m x 0.53 mm, 2.00 pm 3. Ethanol 14. Chloroform 25. Ethylene glycol
. re 4. Diethyl ether 15. sec-Butyl alcohol 26. soamyl alcohol
Carrier: Helium, 36 cm/sec, measured at 40 °C 5. Isopropyl alcohol* 16. 2-Chlorobutane 27. Toluene
Oven: 20°°C for 5 mi 6. Methylene Chloride 17. MEK (2-Butanone) 28. Isopropyl amine (not shown)
ven: 10 2100:(: m|1no oC/mi 7. Acetone® 18. Ethyl acetate 29. Ethylbenzene
) at min 8. Acetonitrile 19. 1,1-Trichloroethane 30. m,p-Xylene
Injection: Split, 250 °C 9. Ethyl formate 20. Carbon tetrachloride 31. o-Xylene
Split ratio 1:10 10. t-Butyl alcohol* 21. 1-Chlorobutane 32. DMSO
11. 1-Propanol 22. Benzene
Detector: FID, 300 °C “
512,13
8,10" 31
: 2
Suggested Supplies .
70 14,21,24,15
Septum: 11 mm Advanced Green septa, 5183-4759
Liner: Direct, 1.5 mm id, 18740-80200
Seal: Gold plated seal, 18740-20885 ®
32
2%
2
Y

Time (min)

I T I 1
12 13 14 15

GCLS026

GC AND GC/MS
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Residual Solvents, USP 467

Column:

Carrier:

Oven:

Injection:

Detector:

DB-624
125-1334

30 m x 0.53 mm, 3.00 pm

Helium at 35 cm/sec, measured at 40 °C

40 °C for 20 min
40-90 °C at 5 °C/min

Megabore Direct, 250 °C

. Methanol

. Ethanol

. Ethyl ether

. Acetone

. Isopropanol

. Acetonitrile

. Methylene chloride
. tert-Butanol

1
2
3
4
5
6
7
8

5 m phenylmethylsilane deactivated

retention gap

FID, 300 °C
Nitrogen makeup gas at
30 mL/min

5 13,14,15

. n-Hexane
10.
1.
12.
13.
14.
15.
16.

n-Propanol

Methyl ethyl ketone (MEK)
Ethyl acetate
Tetrahydrofuran (THF)
Chloroform

sec-Butanol

Cyclohexane

17.
18.
19.
20.
21.
22.
23.
24.

Benzene

n-Heptane
Trichloroethylene
n-Butanol

1,4-Dioxane

Pyridine

Toluene
Dimethylformamide (DMF)

30 min

GCLS027

SESSENTIAL

CHROMATOGRAPHY & SPECTROSCOPY CATALOG




Column:

Carrier:

Oven:

Sampler:
Injection:
Detector:

Sample:

Residual Solvents

DB-624
123-1364
60 m x 0.32 mm, 1.80 pm

Helium, 35-40 cm/sec, set to yield same
RT for Hexane on all columns.

40 °C Isothermal
Ambient Headspace
Split ratio 1:8

FID, 240 °C

4pL

pA FIDT Ay 3 4
1004
80 1 9
I T
el M2 1. Methanol

% )‘ é é 1|0 2. Ethanol
pA FID1 A . 3. Diethyl ether
1004
a0 . H 9 4. Hexane
60 10 5. Ethyl Acetate
40 56 78
20 I I ! 4I | 6. 2-Butanone

2 4 6 8 10 7. 2-Butanol
A FID1A; 8. Chloroform
100 3
80 4 9. Benzene
o | 5,6 Ao 10. Isooctane
404 3 .
| I | A N\

2 4 6 8 10

Time (min)

% Resolution™

GCLS029

Peak Manufacturer A's  Manufacturer B's
Numbers Critical Pair DB-624 624 624
2,3 ethanol and diethyl ether 100% 0% 0%
5,6 ethyl acetate and 2-butanone ~ 95% 38% 0%
7.8 2-butanol and chloroform 60% 0% 60%
9,10 benzene and isooctane 100% 0% 0%

*Resolution calculated as follows: %R = 100% x valley height/average of peak height 1 + peak height 2

Top Chromatogram: DB-624
Middle Chromatogram: Manufacturer A's "-624"
Bottom Chromatogram: Manufacturer B's "-624"

The three chromatograms above show how widely different the two other manufacturer’s columns are compared to the DB-624, the original USP G-43 stationary phase
column recommended for the analysis of these common organic volatile impurities in pharmaceutical samples.
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